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Elevators,    care    and    operation Oct.      1        942 

Elevators,     electric May     1        454 

Elevators,    hydraulic,    questions    and    answers 

on  everyday   practice  with Sept.      1   q^852 

Engine  and  boiler  problems Mar.   15   q^333 

Engine    bearings,    cooling   the May      1        462 

Engine    boxings,    loose Sept.   15     q908 

Engine   break,   a   peculiar Oct.   15    ^1009 

Engine    cards,    gas Nov.   15   •UOO 

Engine    centering Aug.      1      ^748 

Engine,    compound,    repair   job   on Feb.      1 

Engine,    compounding    the Jan.      1 

Engine,    condensing,    .stopping    a Apr.      1 

Engine,    Corliss,    compre.'ision    in Nov.      1 

Engine,   Corliss,    repairing  a Nov.      1 

Engine,    Corliss,    starting   a Jan.   15 

Engine,    Corli.ss,    well    kept Aug.      1 

Engine,    Corliss,    Wisconsin   high   speed 

Jan.     1 

Engine    cylinder,    knocking    in Jan.   15 

Engine    data,    gas Apr.      1 

Engine    details Jan.      1 

Engine,    device    for    turning Apr.   15 

Engine.    Diesel,    two-stroke Feb.   15 

Engine,    double   eccentric May     1 

Engine,    double    eccentric,    lap    of July     1 

Engine    for   paper   mills,    new May     1 

Engine,    gas,    constants   for   brake   horsepower 

of Aug.   15 

Engine,  gas,  Illmer Sept.   15 

Engine,    hoisting,    adjusting   the June  15 

Engine,    hoisting,    horsepower  of Jan.   15 

Engine,    horizontal,    finding   dead    center   of.  . 

Sept.     1 

Engine,   horsepower  of Aug.      1 

Engine   hot-box   experience Nov.   15 

Engine    knocks Oct.    15q'1013 

Engine,    lining   up    the.... Jan.    1,    *5;    Oct.   15   *1010 
Engine,  old  Corliss,   diagram  from.... Mar.   15 

Engine,    oil,    knock    in Aug.   15 

Engine,    overhauling   an Nov.      1 

Engine    problem,    air Feb.    15 


•190 
•76 
376 
•1049 
•1053 
136 
747 

•59 
ql43 
•371 
83 
•420 
•216 
q469 
q660 
•474 

793 

•900 

587 

ql43 

•846 
q753 
•1103 


•328 

793 

•1034 

q240 


Engine    questions,    injector    and Nov.      lq*1057 


Engine,     racing July   15 

Engine    repair,    emergency Feb.      1 

Engine  room  repairs Aug.      1 

Engine,   rotary,  Augustine  automatic.  .Jan.      1 
Engine,   slide  valve,   effects  of  shifting  eccen- 
tric   of Sept.    15,    *906;    Nov.      1 

Engine    speed,    Corliss July  15 

Engine   still    working,    veteran Nov.      1 

Engine    stop,    an Feb.      1 

Engine   stop.    Falls Sept.      1 

Engine  stop,  safety ....  Mar.  15,   *332;  July  15 
Engine   valve,   Brown,    difficulty   with. .Oct.   15 

Engine,    vertical   A   B   C Jan.      1 

Engine,    vertical.    Bates Jan.     1 

Engine,    vertical,    drains   on    a Mar.   15 

Engine,     Western     stationary Nov.   15    *1114 

Engine   with   direct-driven   jet   condenser,   op- 

_erating Sept.   15 

Engineer  and  his  son,  correspondence  of  an 
old.... Jan.  15,  134;  Feb.  1,  185;  Mar.  1, 
277;  Apr.  1,  374;  May  1,  459;  June  1, 
558;    July    1,    648;    Sept.    1,    833;    Oct.   15 

Engineer  did,  what  the  young Dec.   15 

Engineer    furnish    tools?    should    the 

May    15,    512 ;   Aug.      1 

Engineer,    negligence  of  an Apr.   15 

Engineer,  second  class,  examination  ques- 
tions   and    answers    for Jan.   15 

Engineering    Congress,    1915,    International... 

June      1 

Engineering,    co-operation   in Aug.      1 

Engineering,     hydraulic,     special May     1 

Engineering  menu,  an;  air.  water,  fuel,  cur- 
rent and   light   on   them  all Feb.      1 

Engineering,    practical    electrical Jan.    15, 

•122;   Feb.    1.    •170:   Feb.   15.    •220:    Mar.    1, 
•262;    Mar.    15.    317;    Nov.    15,    •1090;    Dec. 

1,    •1137;    Dec.    15   ^1189 

Engineering  questions,  general Sept.      1     q856 

Engineer's     advice .'.Sept.   15        904 

Engineer's    license    in    Massachusetts 

July   1,   q658;  Oct.      1 

Engineer's   part   in    law-making,    the..  Apr.      1 
Engineers  at   Burlington.   Iowa  State. June   15 

Engineers    at    Rockford,    Illinois June    15 

Engineers,     chief,     in    Swift's    Chicago    plant, 

developing Sept.    15 

Engineers.    Diesel,     instructions    for... May   15 

Engineers,   gas,    training  for Nov.   15 

Engineers    in    convention.    Wisconsin ..  Aug.      1 
Engineers'.    Indiana,    in    convention.  ...  July      1 

Engineers,     Knickerbocker July      1 

Engineers,    mine    hoisting,    examination    for.  . 

Mar     1 

Engineers,    Ohio,    at    Toledo July   1 

Engineers'   certificate   in   New   York   City 

May  1,   •456;  June     1 

Engineers'    Incitation    Club Feb.   15 

Engines,    combustion,    internal.    Ignition    point 

of Oct.   15 

Engines    for   high    speed Dec.    15 

Engines,     four-valve Jan.      1 

Engines,    gas,    heavy   modern Apr.      1 

Engines,    gas,     vertical,     starting Oct.   15 


700 
•178 
•750 

•75 

1052 

699 

•1050 

•187 

*869 

701 

•1008 

•14 

•19 

•331 


907 


997 
1188 

748 
421 

ql42 

571 

e756 

450 

el98 


946 
e386 

608 
•612 

*879 
•499 
1100 
•761 
•663 
667 

q284 
•665 

•540 
243 

•1003 

1186 

61 

•370 

1005 


Engines,    jig   for   oft-centering Dec.    15 

Engines,  oil,  on  the  Manehaug  River,   running 

July    15,    692;    Aug.   15 

Engines,    runaway Aug.      1 

Engines,  single  and  double  eccentric,  start- 
ing power  of June      1 

Engine,   overloaded,   relieving  an Sept.   15 

Engines,    racing,    bouncing   dashpots   and 

Oct.    15 

Engines,    single    valve Jan.      1 

Engines,    steam,     electric    motors    in     parallel 

with Sept.   15 

Engines,    two-valve Jan.      1 

Engines,     Uniflow Nov.   15 

Engines,    water   hammer   in Sept.   15 

Equalizer  on  suspended   boiler Nov.      1 

Evaporators  for  refrigerating  plants.  Mar.  1 
Examination  questions  and  answers.  .Jan.  15 
Examination     questions     and     answers.     New 

York Sept.   15 

Examination     questions,      Massachusetts,      for 

first    class    license Feb.      1 

Examination     questions,      Massachusetts,      for 

first  class  license,   answers  to Apr.   1. 

q^382;   Apr.    15 

Exhaust    steam   drip Aug.      1 

Exhaust   steam,   live  and Nov.      1 

Exhaust    steam    trap Apr.   15 

Exhaust     systems     for     grinding     and     buffing 

wheels May   15 

Expansion    bends Jan.      1 

Expansion     bolt May     1 

Expansion  joint,   Badger  self-equalizing 

July   15 

Explosion    motor   locomotive Nov.    15 

Exposing  oneself  to  promotion Sept.      1 


•1200 

791 
748 

q565 

•887 

•1007 
•14 

891 

35 

1097 

913 

ql060 

293 

ql42 

q^909 

ql92 


q»424 
q752 

ql059 
•423 

•498 

•8 

•467 

•715 

•1095 

e858 


F 

Factory  plant,   a  compact Mar.     1 

Fatal    mistake,     a Jan.   15 

Feed   pipe,   effect   of  changing  a Aug.   15 

Feed    pump,    capacity   of Nov.    15 

Feeder,    boiler    graphite Nov.      1 

Feeder,   compound     Dec.   15 

Feeder,   liquid    compound    Oct.   15 

Feed   water  for  peak  and  overloads,   regulat- 
ing     Apr.     1 

Feed-water  heater  leak,  marine Nov.      1 

Feed-water    heater,    trouble    with 

Mar.    15,    ^328;    Mar.    15 

Feed-water  piping,   trouble   with May     1 

Feed-water    regulator,    home-made.  .  ..lune      1 
Feed-water  system   in   large  plant ....  Mar.   15 

Field    excitation    and    the    power   factor 

Mar.      1 

Filer  &   Stowell    engine Jan.      1 

Fire   pump,    new   centrifugal Feb.      1 

Fire   tools,   Indestructo Aug.   15 

Firemen,    instructions    for Apr.      1 

Firing  with   natural  gas Feb.   15 

Fitchburg  engines    Jan.      1 

Flange,   finding  radius  of 

May   15   •512;   June   15    *598;   July     1 

Flange,    leaky    May     1 

Flanges  and  flange   fittings Nov.   15 

Fleming  Corliss  engine Jan.      1 

Fleming-Harrisburg  single  valve  engine 

Jan.      1 

Flywheel,    broken    Mar.   15 

Flywheel,   broken,   what  caused Jan.   15 

Forced   draft,   systems  of May     1 

Fore-cooler  tank,  float  valve  for Feb.      1 

Forest  resources,   our Dec.   15 

Fork    wrench    for    forcing    packing    nut    and 

gland    into    place Feb.      1 

Foster,    Horatio    A.,    stories    from    the    life    of 


Jan.   15 

Foundation,   broken    June   15 

Foundations     Jan.      1 

Foundations,    concrete    for Jan.      1 

Four-valve  engines    Jan.      1 

Four-valve    engines,    Russell    Jan.      1 

Frequency   changers,    synchronous.  ..  .Nov.      1 

Friction   of   vehicles Apr.   15 

Fuel,    emergency,    oil   as Mar.   15 

Fuel    required,    estimating July     1 

Fuels,    heat    value    of Oct.   15 

Funerals  and  the  star  fireman Nov.   15 

Furnace,    boiler,   for  wood Nov.   15 

Furnace   details   for   smokeless   combustion... 

Oct.   15 

Furnace,   oil   burning.  ...  Mar.    15   327;   May     1 
Furnaces,    special    Apr.   15 


•251 
149 

•799 
qllll 
•1070 
•1198 
•1011 

•360 

•1046 

329 

467 

•561 

•310 

267 
•46 

•202 
811 
358 

•234 
•37 

•651 

•466 

1083 

•64 

•24 
•327 

137 
q468 

•184 
1207 

•190 

120 

•599 

•2 

•3 

61 

•39 

1039 

•408 

•304 

637 

1002 

1105 

qllll 

1006 
•463 

•405 


Gage   connections    Nov.   15 

Gage  glasses May   15.    509;   June   15 

Gage  glasses  and  pipe,  unions  for.... Apr.  1 
Gage   glasses,   cleaning.  .Apr.   1,   •377;   Apr.      1 

Gage    tank,   successful Apr.      1 

Gas   analysis    instrument Aug.   15 

Gas   engine    cards Nov.   lo 

Gas   engine,    constants    for    brake    horsepower 

of    Aug.   15 

Gas  engine   cylinders,   temperature  of 

Mar.      1 

Gas   engine   data c!^T'   i\ 

Gas    engine,    Illmer Sept.   15 

Gas   engine    packing.    Horton Tune   1 

Gas   engineers,    training    for Nov.   15 

Gas  engines,  heavy  modern Apr.      1 

Gas  engines,    vertical,    starting Oct.    15 


qlllO 

598 

•391 

380 

•380 

795 

•1100 

793 

268 
•371 
•900 
•574 
1100 
•370 
1005 


/i  r^er^  -4  »^ 


Gas,  hopper,  device  for  removing Jan.   15 

Gas    lighting,    isolated Feb.      1 

Gas   mixture,   spark   advance  and July   15 

Gas  motor,    combustion   in Feb.   15 

Gas,    natural,    firing   with Feb.   15 

Gas  plant,  suction,  a  new  type  of Nov. 

Gas  power  station   in  Japan,   large.  ..  .Jan. 

Gas   producer.   Chapman   rotary Dec.   15 

Gas  producer  isolated  plant Aug.   15 

Gas    turbine,    the Jan.    15 

Gas,   water  in   the Feb.    1 

Gasket,   improvised   May  1,   463;  July      1 

Gasoline   automobile,    electrical    equipment    of 

Apr.      1 

Gear,    roller   wheel    worm Oct.   15 

Gearing,  problems  in Mar.      1 


•140 

199 

*690 

219 

♦234 

15  *1099 

15   *125 

15  ♦1208 

15    793 


•128 
•187 
•654 

•364 
•1002 

272 


Generator    and    motor    connections.  ...  Dec.   15    *1189 


15   ql013 
15    •1102 


'1137 


•995 
935 

•79 
10b2 


lq*1060 


Generator  rating    Oct 

Generator  trouble;  governors Nov 

Generators   and    motors,    direct-current,    types 

and  characteristics  of Dec.     1 

Generators,   direct-current,  general  types  of.  . 

Nov.  15  •logo 

Generators,  waterwheel,   Westinghouse 

Oct.  15 

Germany  can   teach   America,    what... Oct.  1 

Governing  the  steam  engine Jan.  1 

Governor   action,    shaft Nov.  1 

Governor,    adjusting    the Nov. 

Governor  questions Oct. 

Governor,  Rites,  adjusting  the Jan. 

Governor,  Rites,  adjustment  of Mar. 

Governor,  Rites,   design  of Dec. 

Governor,    Rites,    trouble   with Nov. 

Governor  stop   Dec.  15   *1200 

Governor  trouble    Dec.  1      1149 

Governors;   generator  trouble Nov.  15   •1102 

Governors,  shaft,  some  easily  remembered  in- 
structions  for    July  1 

Graphite    feeder,    boiler Nov.  1 

Graphite,  production  and  importation  of 

Sept.  15 

Grate,    the   Huber Nov.  1 

Ground,   locating  a May  15 


q950 
*80 

•280 
•1131 
ql059 


652 
•1070 


923 

•1069 

•496 


H 

Hamilton  Corliss  engine Jan.     1 

Hamilton   high   speed   Corliss   engine.. Jan.      1 
Hanger   bolts,   defective,   and   result.  .  .Feb.      1 

Harris    Corliss    engine Jan.      1 

Heat  and  cold  insulation 

Aug.   1,   7  45;  Sept. '  '  i 

Heat   and   power,   steam   for Apr.   15 

Heat  gets   through  the   boiler   plate,    how 

Dec.      1 

Heat,    light    and    power    for    hotel    buildings 

cost  of Sept.      1 

Heat   value   of   fuels Oct.    15 

Heat,   work   and    Sept.     1 

Heater,   Cochrane  metering Dec.      1 

Heater,    Cookson   one-piece      Aug.   15 

Heater,  detecting  leak  in May   15 

Heater  leak,   marine   feed-water Nov.      1 

Heater,  National  direct-contact,  water  flow  In 

Dec.     1 

Heater,  open,  improvised July  15 

Heater,    twin,    Elliott-Pittsburgh Oct.   15 

Heating  a  whole  town June     1 

Heating  and  ventilating  large  buildings 

Feb.    1,    179;    Mar.    1,    254;    Mar.    15,    *307; 

Apr.    15,     *401;     May     15,     *490;     June     15, 

•584;    July    15,    •685;    Aug.    15,    782;    Sept. 

15,    ^884;    Oct.    15,    *987;    Nov.    15,    *1084; 
„      ,.  ^  Dec.   15, 

Heatmg  and  ventilation  of  schools.  .  .Sept.      1 

Heating  experiences,   vacuum Dec.   15 

Heating   kink,    water 

„      June  1,    *563;   Oct.   1,    *948 ;   Nov."  i 

Heating,    lighting  and   power,    employment   in 
Germany  of   coal   tar   products   for 


•49 

•64 

•186 

•48 

840 
404 

1144 

834 

1002 

826 

•1160 

•810 

q517 

•1046 

•1163 

•702 

•1018 

•556 


•1180 

843 

•1183 

1052 


Oct. 


Heating    system    ejector Feb 

Heating    surface    Apr 

Heating,   vapor,   Moline  system   of...' .June 

Help  wanted   Dec. 

High  and   low   water  alarm May 

Hoist,    air    required    for Nov. 

Hoisting  engine,   adjusting  the June 

Hoisting  engine,   horsepower  of Jan 

Holt   automatic  strainer Feb    15 

Home-made   2-wheel   push   cart Feb     15 

Hopper  gas,  device  for  removing Jan     15 

Horsepower,   muscular   and Mar    15 

Horsepower  of  hoisting  engine Jan.   15 

Hose,   flexible,   for  high  pressure Apr    15 

Hose,   Kantkink  flexible   metallic Sept 

Hostelry,    modern,    mechanical    equipment 

„       ■.•  •• Feb. 

xlumiaificrs,  air Mar 

Hydraulic   cylinder,   repairing   a...... Sept 

Hydraulic  elevator    jVIay 

Hydraulic  elevators,  questions  and  answers  on 

everyday    practice    with Sept       1 

Hydraulic  engineering,   special Mav      1 

Hydraulic    problems    Aug    15 

Hydraulic    pump,     home-made V.Apr'      1 

Hydro-electric    development,     interesting 

Hydro-electric    plant,    large.".'.".".'.'.".'.  .June     1 

Hysteresis,    eddy    currents,    reasons   for   using 

laminated    iron   or   steel Mar.      1 


•943 
•238 
q384 
•573 
el206 
•510 
ql061 

587 
ql43 
•246 
•237 
•140 

326 
ql43 

432 

868 

•207 

281 

•851 

q469 

q*852 

450 

q805 

•381 

555 
547 

•262 


Ice    freezing,    plate,    noveltv    in Oct       1      ^944 

Ice    making   problems ." Nov.'     l   ql060 


Ice   plant,    an    up-to-date Nov.      1  1044 

Ice   plant,    practical    questions   on   operating.  . 

Dec.    15  ql201 

Ice    plant   renovation Nov.      1  1044 

Ideal    Corliss    engine Jan.      1  *66 

Ideal    side    crank    engine Jan.      1  ^25 

Improving    on    Nature Apr.   15  *395 

Improving    the    time June     1  ^562 

Inclined   planes,    problems   in Mar.      1  ^271 

Indicating,    fine   points   in Sept.      1  *828 

Indicating    pumps    Oct.      1  *945 

Indicator,    brine    level Mar.   15  ^331 

Indicator   card,    criticism    of July   15  q^703 

Indicator   cards    Nov.      1  *1051 

Indicator   cards,    length   of Oct.   15  1010 

Indicator    coupling    Dec.      1  *1150 

Indicator   diagram   showing   late    events 

; Aug.    15  q^804 

Indicator  diagrams Apr.      1  377 

Indicator   diagrams   for   discussion.  ...  Feb.    15  *236 

Indicator    timing    Sept.   15  ^903 

Indicators    lie?    do   some Sept.      1  ^849 

Induction   motors    Apr.   15,    *410; 

May    1,    *452;    June    1,    550;    June   15  ^591 

Injector  and  engine  questions Nov.      lq*1057 

Inspection,    preparing  for May     1  450 

Inspector   didn't   see,    what Mar.    15  ♦Sie 

Inspectors,    Massachusetts,    questions    by 

July    15,    q704;    Aug.   15  q805 

Insulating    material,    new Aug.    15  *812 

Insulation,    heat   and   cold Aug.      1  745 

Insulator,  new  porcelain  strain Sept.   15  ^919 

Interesting   remembrance,    an Jan.   15  119 

Irregular    surfaces,    laying    out Feb.     1  ^189 

Isolated  gas   lighting Feb.     1  199 

Isolated   plant,    central   station   vs Apr.      1  •366 

Isolated  plant  costs Jan.   15,   118; 

Mar.      15,      313;     May     15,     511;     Aug.      1  749 

Isolated  plant  for  Webster  building.  .July  15,  ^675 

Isolated   plant,    gas   producer Aug.   15  793 

Isolated    plant   wins,    the Mar.   15  312 


Jam  nuts   Mar.      1        278 

Jersey    justice    June   15      ^610 

Jumper   for   armature Feb.    15        224 


K 

Key    seat,    cutting Jan.   15 

"Keystone"    a   valid   trade-mark Nov.   15 

Keyways,    cutting Apr.   15 

15 


141 
1115 
•419 

Knocking   in   engine   cylinder Jan.   15      ql43 

Knocks,    engine     Oct.   15q*1013 

Knocks,    hard   to   locate Sept.      1        849 


Lamp  cord,   to  prevent  breaking  of... Dec.      1   *1151 

Lainps   and   motors   on   a.c.   circuits.  ..  Feb.   15  224 

Lamps,   neon    Dec.      1     1141 

Lap  on  Corliss  valve Apr.      1  376 

Lathe,  geared  head,  motor-driven Oct.      1  *975 

Lathe  workers,  kink  for Apr.      1  •SSI 

Leffel  engine Jan.      1  *27 

Legislation,  financial    June   15  e604 

Lentz  engine Jan.      1  *72 

License   law.    New   Jersey  State,    provisions   of 

July     1  639 

License  law,   the  Ohio Apr.      1  377 

License,  practical  test  for Sept.      1  850 

License  report,  Ohio Feb.   15  215 

Light,   heat  and   power  plant July     1  •629 

Light  plant,  Chatham,  N.  J Sept.      1  830 

Lighting  circuit,   troublesome Feb.   15  ^222 

Lighting,    modern,   some   points  on.... May  15  495 

Lighting  plants,   Dayton,   drying  out..  July  15  697 

Lightning   arrester,    spark    gap Mar.    15  ^342 

Lining   a    4-bar   guide Aug.   15  •779 

Lining    up    the   engine Jan.      1  ^5 

Link    valve    motion,    designing   a June     1  q*5G6 

Links,    open   and   crossed Aug.      1  q*752 

Liquid     compound     feeder Oct.    15  •lOll 

Load  indicator  for  steam  engines Apr.      1  ^368 

Locomobile,    the Jan.    1,    ^74;    July   15  *681 

Locomotive  arch  tubes,   cyclone   cleaner  for.  . 

July  15,  710 

Locomotive    boiler    construction Sept.      1  q855 

Locomotive    boiler,    setting    of Jan.   15  ql43 

Locomotive,   electric,    for  ore   handling 

Sept.    15  *892 

Locomotive,    explosion   motor Nov.   15  *1095 

Locomotive   power    required Aug.   15  q805 

Locomotives,    electric,    powerful Dec.      1  *1141 

Locomotives,    high    voltage    direct-current.... 

Aug.    15  ^787 

Lodge    night Nov.    1,    1047;    Dec.      1  1157 

Lubricants,    acidity    in Mar.    15  339 

Lubricants   and    lubrication,    regarding 

May      1  *44S 

Lubricating    thrust   bearings May   15  *524 

Lubrication,    ammonia    compressor,    system    of 

Feb.      1  'ISS 

Lubrication,    notes    on Oct.   15  1001 

Lubricator   feed   visible,    making Dec.   15  *1199 

Lubricator,    grease,    Detroit July  15  ^712 

Lumber   drying   kilns May      1  *444 

M 

Mcintosh    &    Seymour    engines Jan.     1  •40 

Magnet    design,    alternating-current,    features 

of    Mar.      1  ^262 

Magnet    switches,    new    Westinghouse 

Nov.      1  •1069 

Magnetic      circuits      for      alternating-current 

magnets    Mar.      1  262 


Magnets,    calculating   pull   of Mar.   15 

Mandrel,    packing    Feb.   15 

Mathematics,    practical Feb.    1,    197; 

Mar.  1,  ^270;  May  1,  458;  June  1 
Mechanical    equipment   of   a    modern    hostelry 

Feb.   15 

Mechanical    questions    Dec.   15 

Mesta   Corliss   engine Jan.     1 

Metal    insurance    Mar.    15 

Metallic   packing    

May    1,    465;    May    15,    514;    July     1 

Metallic   packing   for   engine May     1 

Metallic   packing   for   pumps 

Apr.    1,    378;    July     1 

Meter,    Blonck    boiler   efRciency Feb.   15 

Meter    error    Nov.   15 

Meter,     improved    flow Sept.      1 

Meters,    electric,   protection  of Mar.      1 

Meters,    new    type    of May     1 

Meters,   steam    Sept.   15,   *893;   Oct.   15 

Micarta     Aug.    15 

Micrometer,   new   Starrett   hub Jan.   15 

Mine,   emptying   the May  15 

Mine     hoisting     engineers,      examination     for, 

Springfield,     III Mar.      1 

Misdirected    energy    Apr.   1,    369; 

Apr.    15,    408;    May    1,    449;    June    1,    546; 

June  15,  58S;  July  1,  638;  Aug.  1,  735; 
Aug.    15,    788;    Sept.      1 

Mismanagement     Nov.   15 

Mistake,    a    peculiar Feb.      1 

Monarch    Corliss    engine Jan.      1 

Morse,    Everett    F Dec.   15 

Motor    connections    Mar.      1 


317 
•238 

554 

•207 

ql202 

•52 

341 

•651 
•465 

•653 
•230 
1094 
•862 
•266 
•476 

998 
•812 
•152 

511 

q284 


Motor  connections,  generator  and.... Dec.  15 
Motor,  d.c,  as  a  generator,  running.  .Apr.  15 
Motor,  Diesel,  an  innprovement  on  the. Dec.   15 

Motor  drives  pay?   did Aug.      1 

Motor,    excavation    by Aug.   15 

Motors,    generators   and,    direct-current,    types 

and   characteristics  of    Dec.      1 

Motor  had  2  wires,   why  the Oct.   15 

Motor,  induction,  of  new  design Sept.      1 

Motor,    Low    explosion July     1 

Motor    maintenance    May     1 

Motor,    resistance   for Sept.      1 

Motor,   series,   overhauling   a Oct.      1 

Motor   trucks   Jan.   15 

Motor-driven    geared   head    lathe Oct.      1 

Motor-driven   hoppers,    coal  delivery  by 

July  15 

Motors   and   lamps  on   a.c.   circuits.  ..  .Feb.    15 
Motors,    electric,    in    parallel    with    steam    en- 
gines    Sept.   15 

Motors,   explosion,   naphthalene  as  a  combust- 
ible  for    May   15 

Motors  in  industrial  plants,  connecting  trans- 
formers   and     , Sept.      1 

Motors    in    series May   15 

Motors,   induction Apr.  15,    ^410; 

May     1,      *452;     June     1,      550;     June   15 

Motors,    synchronous    Apr.      1 

Motors,   synchronous,   for   driving   compressors 

May   15 

Moyer,    Samuel    L June     1 

Murray  Corliss  engine Jan.     1 


N 


N.    A.    S.    E.,    Connecticut    convention    of 

Aug.      1 

N.   A.   S.   E.,   New   England Aug.      1 

N.    D.    H.    A.    convention,    Indianapolis,    May 

27    to    29 June   15 

Nagle    Corliss   engine 1 Jan.      1 

Nagle   4^valve  engine Jan.      1 

Naphthalene    as   a    combustible    for    explosion 

motors May  15 

National     Tube     Co.'s     1913     edition     book     of 

standards   Mar, 

Noises  at  night Nov, 

Nonconductors   of   heat Feb. 

Nordberg  belted  type  air  compressors.  Jan, 


Off    duty    chat Mar.      1     e289 

Office    building    smokestack Jan.   15      ^152 

Oils    and    greases,    effect    of,    on    cement'  and 

concrete     Apr.     1        368 

Oil    as    emergency    fuel 

Jan.    15,    •US;    Mar. 

Oil    as    fuel    Feb. 

Oil    burning,    crude,    about Oct. 

Oil   burning  furnace.  ..  .Mar.    15,    327;    May 


844 

1104 

•186 

•56 

1212 

•281 

•1189 

413 

•1195 

•738 

•788 

1137 
996 

•866 
•650 

455 
q854 
•940 

121 
•975 

•714 
224 

891 

•508 

•836 
•497 

•591 
367 

•522 
575 
•50 


•758 
759 

•615 
•53 
•67 

•508 


1 

292 

1 

1041 

1 

177 

5 

•150 

cheap,    results   of  using Aug. 

crude,     required June 

cylinder,    tallow   in Sept. 

cylinder,    trouble    with 

July  1,   q659;   Sept.      1 

engine,    knock    in Aug.   15 

engines   on   the   Manchaug   river,    running 

July   15,    692;    Aug.   15 

engines,   St.   Marys Aug.      1 

boilers Apr.   15 

Oil  in   low-pressure   turbines Feb.    15 

Oil    required,    crude Aug.    15 

Oil   rigging  for  tail  slide Mar.      1 

Oil     separator,     accidental Aug.    15 

Oil  separator.   National,   for  Portsmouth  navy 

yard    Oct.   15 

Oil   settling   tanks Jan.   15 

Oil   switches,    construction  of ...Mar.      1 

Oiling   system,    trouble  with Dec.   15q 


Oil, 
Oil, 
Oil, 
Oil, 

Oil 
Oil 

Oil 
Oil 


15 

•304 

15 

235 

15 

1011 

1 

•463 

1 

•747 

15 

q601 

15 

q911 

847 
793 

791 
•766 
•422 
213 
802 
•283 
•800 

•1019 

•137 

267 

•1203 


oil-pump   connections    Au^.  1  '747 

Operating   cost    Nov.  1  1037 

Operation,    questions    on Oct.  1  qflSO 

Operator,  some  troubles  of  an June  1  '551 

Otis  water  purifying  system Jan.  15  '152 


Packing    mandrel     Feb.   15  •238 

Packing,    metallic    May   1.    4S5;    May    15  514 

Packing,    metallic,    for    engine May     1  •465 

Packing,  metallic,   for  pumps Apr.      1  37S 

Packing     rings,      cylinder Feb.    15  ^214 

Packing,    poor,    breaks    follower Nov.    15  'llOl 

Packing,   sheet,   new   kind   of Sept.      1  8GS 

Packing?    Where's   the Apr.    15  422 

Packings,  fibrous  and  metallic Feb.      1  188 

Panama  Canal,  the.... Fob.  1.  •ISl:  Mar.  1  •274 
Panama    Exposition,    engineering    exhibits    at 

July    15  684 

Panama-Pacific  Exposition,  illumination  for.  . 

July   15  •687 

Panama-Pacific  Exposition,   progress  of   the.  . 

Nov.   15  1119 

Parallel    circuit    problem Aug.   15  q805 

Paralleling,     trouble    with Nov.   15  'lOSS 

Peaks    and    valleys,    forestalling    the.. Sept.      1  e859 

Pelton   wheels,    large,   installation  of.. Mar.      1  ^268 

Pen  arm.  recorder,  a  new Sept.      1  ^861 

Pins,  strain  of Nov.      1  ql057 

Pipe,    cast-iron,    cutting  and   fitting.  .  .Apr.   15  ^421 

Pipe,   large,   cutting Mar.      1  ^292 

Pipe    radiation    data    in    Nov.    15    issue,    page 

1111.   correction   of Dec.   15  ql2n3 

Pipe,    repairing    a    Apr.      1  375 

Pipe,    steam,    covering Dec.   15  1198 

Pipe,   steam,   grade  of Dec.      1  qll55 

Pipe,  strength  of   July     1  •esi 

Piping    dimensions    Jan.      1  *9 

Piping  kinks    Dec.      1  1151 

Piping,  pressure  drop Jan.      1  9 

Piping,   steam    Jan.      1  *7 

Piston    head    flanges,    broken,    repair    of 

Fob.    15  ^237 

Piston  ring  holder June   15  ^599 

Plant,    an    induced-draft Sept.      1  •842 

Plant,    compact   condensing May   15  '524 

Plant,    compact    factory Mar.     1  ^251 

Plant   cost,    isolated Mar.   15  313 

Plant    costs,    isolated Jan.   15  118 

Plant   efllciency.   boiler Sept.      1  860 

Plant   for  Chicago  Federal  Building.  .June   15  619 

Plant,  gas.  suction,  a  new  type  of... Nov.  15  ^1099 
Plant,   ice,   practical   questions  on  operating.  . 

Dec.    15  ql201 

Plant,  Iroquois  Iron  Co Oct.      1  ^929 

Plant,    isolated,    for    Webster    building 

July   15  •675 

Plant,   Isolated,  gas  producer Aug.    15  793 

Plant.    Isolated,    record    forms    for.... June     1  '545 

Plant,   know   your Dec.     1  ell58 

Plant.   large   hydro-electric June      1  547 

Plant,  light,  Chatham.  N.  J Sept.      1  830 

Plant,   light,   heat   and   power July     1  '629 

Plant  management    Apr.      1  ^378 

Plant   of   H.   W.    Johns-Manville   Co.,    new.... 

Jan.   15  151 

Plant  of  the  N.  Adams  Gas  Light  Co 

Nov.     1  ^1029 

Plant  operation,  questions  concerning. May  15  q515 
Plant,  power  and  pumping,  daily  record   of.  . 

Mar.      1  ^278 

Plant,   power,   development   of Aug.   15  796 

Plant   power  equipment,   malting Aug.      1  ^723 

Plant,    power,   for   railroad    locomotive   shop.. 

Sept.     1  •sia 

Plant  records,  small Feb.   15  ^212 

Plant,   second    class,    experience   in.  ..  .Dec.      1  •1148 

Plant,   small   motor-driven  refrigerating 

., Sept.    1  •seo 

Plant,   storage  battery,   St.  Joseph's  College.. 

Mar.    15  ^314 

='lant    tickler,    the July     1  e662 

Plant,    water,    high-duty  air-lift Oct.    15  •981 

lant  wins,  isolated   Mar.   15  312 

'lants  In  Germany,   little  ice Dec.   15  ^1177 

Plants,    power,    Shelburne   Falls 

Dec.    1.    •1123;    Dec.   15  *1U9 

lants,  small,   improving  combustion  in 

Nov.   15  1098 

lants,    steam,    practical   pointers   for 

July     1  654 

lug.   the  fusible Nov.      1  •lOSS 

oles   and    posts,    preserving July     1  641 

ower,   a  study  on  the  cost  of Apr.      1  357 

ower.   combustion    Apr.      1  373 

ower  development,  interesting  small 

Sept.      1  826 

ower  equipment,   malting   plant Aug.      1  ^723 

'ower    fc      hotel    buildings,    heat,    light    and, 

cost      Sept.      1  834 

'ower           Interurban  railroad Aug.   15  •773 

'owf        r  interurban  railway  system  June   15  ^579 

'O'"           ouse,   the  economic Aug.    15  e808 

measurement,   units  for July   15  700 

.    plant   chemistry 

Apr.    1,     ^347;    May    1,    461:    June    1.    557; 
July     1,     •656;     Aug.     15,     •795;     Sept.     15, 

•895;   Oct.   15,    •lOOO;   Nov.    15  1096 

'ower    plant,    development    of Aug.    15  796 

'ower  plant  field,  foreign  development  in  the 
Jan.  15.  135;  Feb.  1,  '177;  Feb.  15,  219; 
Mar.  1.  ^268;  Mar.  15,  •319;  Apr.  1,  ^368; 
Apr.  15,  418;  May  1,  ^451;  June  1,  547; 
July  1,  ^650;  Aug.  1,  ^744;  Aug.  15,  794; 
Sept.  1.  843;  Sept.  15.  896;  Oct.  1,  ^943; 
Oct.    15,    •lOOa;    Nov.    1,    •1042;    Nov.    15. 

•1095;   Dec.   15  ^1194 


Power  plant  for  railroad  locomotive  shop.... 

Sept.      1      ^819 

Power    plant    in    Rand-McNally    building 

■ Feb.      1      ^159 

Power  plant  in  Woodmen  of  the  World  build- 
ing    June      1      •533 

Power   plant   leaks Mar.   15      •330 

Power  plant,    light,    heat   and    July     1      •629 

Power   plant,    modern    industrial May     1      •439 

Power  plant  operation,   questions  on.. Aug.    15      q806 

Power    plant    problem Feb.   15      ^224 

Power   plant    questions,    general Nov.    15   qll08 

Power  plant   records.  ...  Feb.    1,    •166;   Apr.      1 

Power   plants,    floods   and Apr.    15 

Power    plants,    Shelburne    Falls 

Dec.    1,    1123;    Dec.   15 

Power  pump,   new   rotary Sept.      1 

Power   station,    small    community July     1 

Power   station,    water,    nn    unusual ...  .July   15 

Power   suppl.v.    a   district Nov.   15 

Power,    water,    fire    power   vs Nov.      1    el062 

Power   working   head,    Goulds    new    deep    well 

July   15 

Practical    instructions    May   15 

Practical     Refrigerating     Engineers'     Associa- 
tion   annual    meeting Jan.    15 

Pres.^ure   alarm    June   15 

Pressure,    back,    effect   of   removing.  .  .July     1 

Pressure  drop   piping Jan.      1 

Pressure    on    step    bearing Dec.      1 

Prime  movers,  report  of  committee  on 

July     1 

Pump,    air,    Wheeler    turbo Oct.   15 

Pump   casing,   air,   covering   holes   in.. Nov.     1 

Pump   controller,    automatic Aug.      1 

Pump,    cracked,   repairing .Tune     1 

Pump,   duplex,   disabled July  15. 

Pump   house,    proper   location   for Dec. 

Pump,    hydraulic,    home-made Apr. 

Pump,    interesting  cards   from Apr. 

Pump,   new  centrifugal   fire Feb. 

Pump,    new   rotary   power Sept. 

Pump    question     Feb. 

Pump    question,    steam July   15   q»704 

Pump,   rejuvenating  the Nov.      1      1054 

Pump   repair,    emergency Apr.   15 

Pump  repair  job May 

Pump,   runaway   Feb. 

Pump    running,    keeping   the Oct. 

Pump,    slide   rule   and Mar. 

Pump,    triplex   plunger,    repairing   a..  July  15, 

Pump   valve  of  wood   with   special   seat 

Apr.   15 

Pump  valve  repair Sept. 

Pump,    whistling    May 

Pump   work?    how   will July 

Pumping   a   dam Mar. 

Pumping  station,   duty  of June 

Pumps,   air  lift Sept. 

Pumps  condensing,  running July   15, 

Pumps,   indicating   Oct.      1 

Pumps,    metallic   packing   for Apr.      1 


•355 
e428 

1169 

•863 

634 

698 

•1077 


•711 
e520 

132 

•597 

q660 

9 

qll53 

•640 

•1020 

•1048 

♦751 

•561 

699 

15q*1201 

1      'SSI 

15      ^420 

•202 

•863 

a240 


1 
1 

15 


1 

1 

1 

15 


1 
1 
1 

15 
1 

15 


•423 

•466 

187 

948 

325 

•702 

•432 
•851 
•466 
•659 
•340 

554 
•913 
•699 
•945 

378 


R 

Radius   of   flange,    finding May   15,    •512: 

June   15.    ^598;   July     1  •651 

Raw    materials?    what   about Mar.      1  e288 

Reciprocating  condenser  air  pumps,   efficiency 

of    Aug.      1  ^767 

Record  forms  for  isolated  plant .Tune     1  ^545 

Record,    steam Aug.    15  ^802 

Recorder   pen   arm,    a  new Sept.      1  ^861 

Recorder,     repairing     a Oct.      1  ^949 

Recording   differential    pressure    gage.. July      1  ^669 
Recording     gage,     Combo      regulating      device 

and    Sppt.      1  •se? 

Recording   instruments,    improvement    for.  .  .  . 

Sept.    15  •giS 

Reference   marks,    use    and   abuse    of 

Sept.    15.   e914;   Oct.   15  1009 
Refrigerating    machine.    AudilTren-Sineriin  .  .  . 

July   15  ^708 

Refrigerating    machinery,     electric    drive    for 

Dec.    15  •1191 

Refrigerating    machinery,    electrically    driven 

■ Mar.   15  ^322 

Refrigerating    plant,    small    motor-drivpn .  .  .  . 

Sept.      1  •SCO 

Refrigerating  system,    pressures   in... Sept.   15  902 

Refrigerating     troubles Dec.      Iq^ll54 

Refrigerator      machines,      water      vapor     and 

elector    Mar.   15  ^319 

Refrigerating  plants,   evaporators  for.  Mar.      1  293 

Refrigeration    problem 

May    1.    q469;    July    15.    q*703;    Aug.      1  q753 

Refrigeration     questions Feb.    15  q239 

Regenerator,     the Jan.      1  ^95 

Regulating    device    and    recording    gage,     the 

Combo     Sept.      1  ^867 

Regulating    the    water    level Feb.      1  ^200 

Resistance,     brush Nov.      1  ql057 

Return     tank    with    improvised    gage    glass.  . 

Feb.      1  •ISS 

Rheostat    calculations July     1  q659 

Rheostats,    liquid,    for   large   A-C   motors 

Aug.      1  •741 

Rice  &   Sargent   engine Jan.      1  55 

Ridgway   4-valve   engine .Tan.      1  •fi* 

Ridgway    adiustab'e    cutoff   engine.  ..  ..Tan.      1  ^29 

Ridgway  side  crank  engine Jan.      1  ^28 

Roadman    in    Mexico,    the Aug.      1  742 

Rocker  arm,  mending  a Feb.     1  ^191 


Rope   by    the   two-part   method,    making 

June  15  694 

Rope   drive,   preservation  of  a Mar.   15  ^341 

Rotary    engine,    Augustine    automatic. Jan.     1  ^75 

Rubber  patch,   how   to   make  a June      1  B49 

Russell    4-valve    engine Jan.      1  ^39 

Russell   single-valve  engine Jan.     1  ^23 

S 

Safety    first July  15     e706 

Safety    valve   area Dec.  1   qll55 

Safety    valve    problems Dec.  15  ql202 

Safety   valve,    trouble   with Nov.  1  ql057 

Salesman,    two   different   encounters   of    the.. 

Dec.  15      1204 

Sam'l    Eaton,    "tater-car"    fireman.  ..  .Dec.  15     1193 

Saving    by    systematizing Oct.  15   el016 

Scale,    boiler,    specimens   of Jan.  15      ^140 

Scale    from    economizer     tubes,     removal  of 

hard    Dec.  15   'lige 

Scale   formation,    peculiar Nov.  15   •1097 

Scale    from    boilers,    kerosene    oil    for    remov- 
ing     Mar.  1 

Scale   out  of  boiler  tubes,   boring May  1 

Scaled   injector,   a July  15 

Settling    tanks,    oil Jan.  15 

Shaft   governor  action Nov.  1 

Shaft,    squaring   the Jan.  1 

Shearing    strength Dec.  15   ql203 

Shop    kinks Feb.  1      •191 

Shunt    circuit,     grounded May  1 

Single-valve    engines    Jan.  1 

Skinner   automatic   engine Jan.  1 

Sleuthing   for    coppers Jan.  15 

Slide  rule  and   the   pump,    the Mar.  15 


280 
•463 

701 

•137 

1052 

6 


466 
•14 
•29 
el48 
325 


Slide  rule  as  a  wire  table,  the Jan.   15      'ISl 

Slide  rule  for  workers,    the Feb.   15 

Slide  rule,   K.   &  E.  power  computing. May     1 

Slide  rule  problem,    correction   of May     1 

Slide   rule,   trigonometry   and   the............ 

June   15,   *593;  July  15 

Slide   rule,    with    the Aug.   15 

Slide    valve    diagram Jan.      1 

Slotting   the   commutator •  • 

Jan.    15,    •136;    Feb.    15,    235;    Apr.   15 

Smoke   washing -^P""-      I 

Smokestack,    oflSce   building Jan.   i& 

Soldering     for    steam     boiler    repairs,  ^autog- 
enous       ,'  '  ^    /    ic    •inol 

Soot,    some   remarkable    examples   of ■  •O'^t;   ]l     llf 
Spark  advance  and  gas  mixture July   15        690 

Sparking    and    ^'""'""'^t^^'J- Y/ -.bssV  Oct.' is      ^992 

Speed    indicator,    new    electric Mar.     1     ^291 

Springfield,    guests   of ^^^-     ^  g 

Squaring    the    shaft •^_^^-  ^^     ^33^ 

Standpipe     problem.... •• .^^g 

Starrett    hub    micrometer,    new .Jan.   15 

Steam    and    coal    consumption ...  .^.. -Mar^  ^ 

Steam   boiler  problem.  .Apr.   15,    421,   June   1. 


•225 

•475 

465 

•688 

•797 

•12 

422 

368 

•152 

•1042 


soldering    for    •  ■  • ^j 

Steam  boilers  management  of Jan.     ^ 

Steam    chest,    repairing    a.  .  .  •  • -^ •        • 

Steam    consumption,    measuring .July 

Steam  drip.    e=''^^"^' •.•  •  J  •;,:: Jan. 

Steam  engine,    governmg    the •> 

Steam  engine    proportions Ja^- 

Steam  engine,    Un'flow  .......  ••• •'     • 

Steam  enines,    load    ■nd.cator_;or.^._^.  •  Apn 


133 

•1053 

•633 

q792 

•79 

11 

•70 

•368 


il^aS  ^owr;a^;;onnections;  cable  str^^^J^^,,,,^ 

Steam 'for  heat 'and  power   Apr.   15        404 

Steam  for  heating,   price  of. May  la     q 

Steam   in    a   sugar   cane    factory Feb.      1        1-5 

Steam,    live   and  «haust  .^  ...•.■.•••■  ^o-  h 

Steam  meters ....Sept.   15,      ^^■'•^"•/s'     ugg 

Steam    pipe,    covermg ^^c  ^^^^ 

Steam   pipe,    grade   of ^  ^    '.g^g 

Steam   pipe.   leak  In ^      ^  ^.      .ggg 

Steam    pipe    line........ ^,   qllll 

Steam   pipe,    radiation   from ;;.■.'.■.  Jan.      1  '7 


Steam    piping 
Steam  p 
Steam 
Steam  pressure 


piping  systems,  the  design  of .  .  Apr       1 
plants,    practical    pointers  for.. July     1 

^Lca...  pressure  alarm. ■„■'/'..(" 

Steam  pressure  on  engine,^effect  of-.-^.-is 

Steam  Record  ■:::::.■ ^ug.   15 

Steam     superheated    ...o.m. 

Steam!   superheated,   in  the  power  statmji^.  .  .  • 


351 

654 

•19X 

1106 

•802 

•86 

730 


Steam  ■  to'  mVlt' ice  .".■.■  .■;.... -AUS.   15   q805 

Steam    trap.    American    Ideal !-ept.      1        .ru 

Steam    trap,    exhaust ■ Apr.lo      ^423 

Steam   traps,    settling   chamber   for... .June      1 

3team    trap.s,    Superior '"'5'   ^■^ 

!.*„.,««    *ii,.Ktr>ti         Jan.      1 


,  .  .  ..Ian. 


Steam    trap,    exhaust 

S 

S 

Steam    turbine 

Steam    turbine.    Alberger. 

Steam    turbine.   Curtis.  .  .Jan.    1.    ♦99:    Nov.   1  ;> 

Steam  turbine,  De  Laval  multi-stage.  .Jan. 

Steam    turbine   details .Jan. 

Steam    turbine,    the   Economy Jan. 

Steam   turbine,   the   Eyermann Mar. 
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steel    fittings,    forged Oct.  1 

Steel    for   tank,    thickness  of Oct.  15 

Steel   stack   erection,   novel June  15 

Stoker,   chain  grate,   fundamentals  of. Mar.  15 

Stoker,   essentials  of  a June  1 

Stoker   for   anthracite   coal Nov.  1 

Stoker,    Hibernian    Dec.  15 

Stoker,   new   automatic Mar.  1 

Storage   battery    plant,    St.    Joseph's    college.. 

Mar.  15 

Storage    battery    practice Jan.  15 

Storage   battery   problem Mar.  1 

Storage  battery,  small,   reviving.  .....  Mar.  15 

Strainer,    Holt   automatic Feb.  15 

Strainer,    large    angle    type Feb.  1 

Stroke  counter,   improvised Mar.  15 

Sturtevant    steam    turbine Jan.  1 

Sturtevant    vertical    and    horizontal    engines.  . 

Jan.  1 

Superheat,    automatic   regulation   of... Oct.  1 

Superheated   steam    Jan.  1 

Superheating  and  superheaters Nov.  15 

Switches,  oil,   construction  of ....Mar.  1 
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Tank,   brine,   calcium  chloride  for....  Sept.      1     q855 

Tank  gage,  successful Apr.      1      ^380 

Tank,   thickness  of  steel   for ...Oct.   15   ql012 

Telephone   cured,    noisy Sept.   15        905 

Terry   low-speed   steam  turbine Jan.     1      •lOO 

Testing   machine,    large    precision Oct.      1      ^941 

Thrust    bearings,     lubricating May   15      ^524 

Time   to  wake  up Nov.      15   elll2 

Titanium    in   manufacture   of   steel    rails,    use 

of   Aug.     1        767 

Tools,   care,  use  and  storage  of Feb.   15     e242 

Transformer,    bell    ringing Feb.   15      '246 

Transformer  connections Oct.   15q*1012 

Transformers    and    motors,    connecting.. 

Sept.   15        891 

Transformers     and     motors     In     industrial 

plants,    connecting; Sept.      1      •836 

Transmission,    belt   and   rope,    pointers   on.... 

Nov.     1      1036 

Transmission  problem.. May   15,    511;   Nov.      lq'1056 

Transmission   wire    June     1        547 

Trap,   American  Ideal   steam Sept.      1      *870 

Trap,  biggest  in  the  world Dec.     1   ^1161 

Trap   capacity   test Dec.      1   •1162 

Trap   wisdom    Feb.   1,   *168;   Apr.      1      •546 

Trigonometry   and    the   slide   rule 

June   15,    •593;    July   15      'eSS 

Truck,    finished    work June     1      •ses 

Turbine    accident    June   15      *597 

Turbine   details,    steam Jan.      1        *90 

Turbine,  Eyermann  steam Mar.      1      *258 

Turbine,   gas Jan.   15      ^128 

Turbine   installation,    novel Feb.   15        2:2 

Turbine,  new  Terry  condensing Nov.      1    •lOee 

Turbine   relay,    steam Sept.    15      '88? 

Turbine,  steam   Jan.      1        *S8 

Turbine,   steam,   Alberger Jan.      1        *9e 


Turbine,    steam,    Curtis Jan.      1  ^99 

Turbine,  steam,  De  Laval  multi-stage. Jan.      1  ^96 

Turbine,  steam.  Economy Jan.      1  ^97 

Turbine,    steam,    mixed-pressure 

Dec.   1,   •1133;  Dec.   15  •1178 

Turbine,    steam,     Sturtevant Jan.      1  '98 

Turbine,  steam,  Terry  low-speed Jan.      1  •lOO 

Turbines,     Curtis,     vertical 

Mar.   1,   '256;   Mar.   15,   ^309;   Apr.   15  ^406 

Turbines,    increasing   the   efficiency  of. Feb.      1  177 

Turbines,    low-pressure,    oil    in Feb.   15  213 

Turbines,    spiro,    tests   on Mar.   15  ^320 

Turbines,    steam,    Curtis Nov.   15  ^1087 

Turbines,   steam,   use   of   condensers   with.... 

Jan.      1  •94 

Turbines,    steam,    Westinghouse Jan.      1  'lOl 

Turbines,    vertical,    complete   line   of.. June   15  ^621 

Turbines,    vertical   Curtis Mar.      1  ^256 

Turbo   blower,    Coppus Jan.    15  *153 

Turbo-alternator,    new    Terry July   15  ^709 

Turbo-generator,    small    Oct.   15  ^996 

Twin  City  Corliss   engine Jan.      1  ^52 

Two-valve    engines    '-  .  Jan.     1  '35 
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Uncle    Sam's    boys,    for May  15  *834 

Unifiow   steam    engine.... Jan.      1  ^70 

Union,   Jefferson  small  nut  style Nov.      1  ^1070. 

Union,    Mark    cold   drawn   steel June   15  ^620 

Union,  rusty,   to  loosen  a Nov.      1  1053 

Unions  for   gage   glasses  and  pipe.... Apr.     1  *S91 

Unions,    loosening;    piping   kinks Dec.     1  1151 

Unit  proposed,   a  new June  15  e604 

Units  for  power   mieasurement July  15  700 


Vacuum   breakers    Mar.      1  '272 

Vacuum    heating    experiences Dec.   15  *1183 

Vacuum,   lost,   overcoming  effect  of... July      1  q660 

Vacuum    pump   for   heating  system ...  Feb.   15  q239 

Vacuum   traps,   new  use  for Aug.      1  ^765 

Valve   action    Jan.      1  '9 

Valve   area,    safety Dec.      1  qll55 

Valve,   Brown  engine,   difficulty   with,. Oct.   15  •lOOS 

Valve,  D,   setting  the Jan.      1  •lO 

Valve    design,    poor Aug.    15  *803 

Valve   diagram,    slide Jan.      1  ^12 

Valve,   float,   for  fore-cooler   tank Feb.      1  ^184 

Valve,  gate,  an  improved May  15  •523 

Valve    gear,    Stephenson    link    motion,    setting 

a May   15  ♦49;; 

Valve,   lapless  slide,    setting .Tune   15  o602 

Valve,   location,   criticism   of Jan.   15  '140 

Valve   pointers,   safety Oct.      1  •936 

Valve    problems,    safety Dec.   15  ql202 

Valve,    pump,   of   wood   with   special   seat 

Apr.    15  •432 

Valve  repairs,   pump Sept.      1  *851 

Valve,    safety,    trouble    with Nov.      1  ql057 

Valve   trouble,    check Dec.   15  •1197 

Valve    travel    Oct.    15  1008 

Valve,   Vance  patented  compound  blowoff .  .  .  . 

Feb.      1  *202 

Valves,   Anderson   automatic Dec.   15  *1210 

Valves,   defective        July     1  *R!;2 

Valves,    gate,    position   of May  15  'SIS 


Valves  on  steam  lines,   position  of.... Nov.    15  1102 

Vance  patented  compound  blowoff  valve 

Feb.      1  ^202 

Ventilating  a   large    building Aug.     1  ^740 

Vertical-cylindrical    heater,    Elliott.  .  .Nov.   15  •lllS 

Vilter    engine    Jan.     1  *B7 

Visccsimeter    readings,    relations   of 

May   15,    q516;   Aug.   15  800 

Volume   of  barrel Mar.   15  q384 
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Waiting     May  15 

Water,    chemical    properties    and    sources    for 

feed-water    purposes    Nov.   15 

Water    column,     the 

Sept.    1,    •831;    Oct.    1,    947;    Oct.   15 

Water   coluinn    connections Nov.     1 

Water   cooling   apparatus,    compact ...  Nov.     1 

Water,   drinking,   furnishing Nov.   15 

Water  flow   in  National   direct-contact   heater 

Dec.      1 

Water-heating    kink     

June  1,    *563;   Oct.   1,   ^948;  Nov.      1 

Water!       Help! Dec.      1 

W^ater   important,    quality   of Nov.      1 

Water    in    ash    pit May     1 

Water    in    cylinder Aug.   15 

Water  in   cylinder;  m.e.p.  at  various  speeds.  . 

Sept.      1 

Water  in   pipes,   flow   of May  15 

Water  jacket   on   gas   engine,   repairing 

Aug.   15 

Water  jacket  troubles Jan.   15 

Water  level   regulating  the Feb.      1 

Water   over  weir,    flow   of June     1 

Water  power,   fire  power  vs Nov.      1 

Water  power  station,   an  unusual July  15 

Water    power.s — and    fuel,    saving July     1 

W^ater,    pure,    necessary    for    ice    making 

Dec.      1 

Water   purification    June     1 

Water    purifying    system,    Otis Jan.    15 

Water   supply,    adjusting   the Apr.      1 

Water    temperature    regulator,    the    Sarco.... 

Sept.      1 

Water  wheel  shaft,   mending  broken..  July  15 

Water-jacketed    soot    blower Sept.      1 

Waters,    Illinois,    quality   of Oct.      1 

Watts-Campbell    engine     Jan.      1 

Weights  and  pulleys,   problems   in.... Mar.      1 

Westinghouse  steam   turbines Jan.      1 

Why   ugly   Oct.   15 

Windlass,    handy        May     1 

Windlasses,    problems    in Mar.      1 

Wiring,    building,    approximate   cost   of 

July     1 

Wiring    computer.    Simplex July   15 

Wiring,    conduit    

Mar.    1.    ^264;   Apr.    1,    •362;   May   15,    496; 

June     15.     *590;     Aug.     1,     •736;     Sept.      1 

Wiring,    electric   bell Mar.   15 

Wiring     in     alternating-current     circuits     for 

incandescent   lamps  and   induction   motor, 

calculation  of   Feb.      1 

Work    and    heat Sept.      1 

Wrench,    ratchet,    Starrett,    for    engineers.... 

July     1 

Wrench,  Stillson,  an  improved Dec.  15 
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Air    at    various    altitudes    and    temperatures, 

weight   of   1   cu.   ft.   of   free 

Apr.  15,   433 ;  Apr.   15        434 

Air  passing  through  pipes,  pressure  and 
horsepower  required  to  compensate  for 
friction  of    ...Aug.    15.    813;   Aug.   15        814 

Air  transmission  in  pipes,  graphic  solution  of 

D'Arcy's   formula    Aug.   15        814 

Ammonia  condenser  pressures,  cooling  water 
temperatures  and  amounts  of  cooling 
water,    relation    of Sept.   15        922 

Ampere   turns  curves.  ...  Feb.    15,    95;   Feb.   15  96 


Bearing  temperature  and  friction  for  cup 
__    grease    Oct.   15,    1023;   Oct.   15      1024 

Boiler   efficiency  table Feb.   15  95 

Boilers  and  %  arch  boiler  settings  for  bitu- 
.minous  coal,  dimensions  of  return  tubu- 
lar     Jan,   15  95 

Boilers,  dimensions  of  small,  vertical,  sub- 
merged, tubular Feb.   15  95 

Boilers    per    foot    of    length,    steam    space    in 

horizontal  tubular Jan.   15  96 

Boilers,     specifications     for     standard     return 

tubular   Oct.    15,    1023;    Oct.   15      1024 

Brine  pipes,   loss  heat  from Sept.   15        921 

Buckeye-Mobile,   results  of  economy  tests.... 

July   15        718 

Bushings,  dimensions  of  malleable  Iron  con- 
duit      May   15        527 


Condenser,  ammonia,  pressures,  cooling  water 
temperatures  and  amounts  of  cooling 
water,    relation    of Sept.   15        922 

Conduit     bushings,     dimensions    of     malleable 

iron     May   15        527 

Conduit,     electric,     wire    capacity    of    unlined 

wrought  iron    July   15,   717;   July   15        718 

Conduits,   limits  of  wire  to  be  pulled  into.  ... 

July   15        718 

Conduit     lock     nuts,     dimensions    of    punched 

r,      i*?f'    .•••, May   15        528 

Conduit  nipples,   dimensions   of May  15       527 


Conduit,   spacings   and   clearances   for   electric 

June     15,      623; 

June     15,     624;      July     15,     717;      July   15        718 

Cylinder  diameters  of  given  ratio  for  com- 
pound   engines,    table    of Jan.    15  96 

Cylinders    for     compound     engines,     table     for 

computing   diameters   of    Jan.   15  95 

Cylinders,  ratios  of  expensiveness  for  differ- 
ent combinations  of.  Apr.   15,   433;  Apr.    15        434 

Dust   separators,   dimensions  of May  15        527 

Engines,    rated   brake    horsepower   of   internal 

combustion- Aug.   15        814 

Feeders  over  100  ft.   long,   formula  for  wire.. 

Sept.   15        921 

Fittings,    explanatory   notes    on   flanged...... 

Nov.   15,    1117;   Nov.   15      1118 

Fittings,    standard    flanged 

Nov.   15,    1117;    Nov.   15    .1118 

Flanged    fittings,    explanatory   notes   on 

Nov.   15,    1117;    Nov.   15      1118 

Flanged  fittings,   standard 

Nov.    15,    1117;    Nov.    15      lllS 

Gas   engines,    horsepower   of Aug.   15        813 

Grease,  cup,  bearing  temperature  and  fric- 
tion for   Oct.   15,   1023;   Oct.   15      1024 

Heat  from  brine  pipes,  loss Sept.   15  921i 

Heating  surface  of  tubes Jan.   15  95 

Hoisting   engines,   dimensions   of Feb.   15  96 

Holophane   lamp   shades: 

Concentrating   May   15  527 

Extensive    May    15  528 

Focusing    May   15  527 

Intensive     ..May   15  528 

Insulated    Wire    Table Jan.    15  95 

Lights    for    Proper    Illumination,    Diagram    of 

Height    and    Spacing    of May  15        527 

Lock  Nuts,  Dimensions  of  Punched  Steel  Con- 
duit  May  15        528 


Locomobiles,    Tests    of   High-Pressure. July   15        717 
Loss   of    Head,    in    Each    100    Ft.    of    Pipe,    by 

Friction    Mar.   15,    97;    Mar.   15  9  8 

Magnet    Data,    Electro Mar.   15  98 

Magnetic     Circuits,     Symbols     and     Formulas 

used    in   Calculation    of Feb.    15  96 

Magnetic    Density    and      Magnetizing     Force, 

Curves Feb.   15  95 

Magnetizing    Force     and      Magnetic    Density, 

Curves Feb.    15  95 

Magnets.    Size    of    Wire    in    Circular    Mils    for 

110-Volt   Direct-Current Mar.   15  97 

Magnets,    Symbols   and   Formulas  used   in   the 

Design    of    Direct-Current Mar.   15  98 

Motors.   Current  Taken  by  Different.  .Sept.   15        922. 
Motors: 

Single-phase    Induction Sept.   15        922 

Three-phase     Induction Sept.   15        922 

Nipples,    Dimensions   of   Conduit May  15        527 

Offsets,   Chart  Showing  Net  Pipe   Lengths  f c - 

45    deg Aug.    15,    813;    Ar-  814 

Photometric     Curves     of     Holophane 
Shades: 

Concentrating    Ma 

Extensive     Ma. 

Focusing     Ma, 

Intensive     May 

Pipe,   Dimensions  of  Double  Extra  Heavy.... 

Nov.   15 

Pipe,   Dimensions   of  Extra  Heavy ...  .Nov.    15      1. 
Pipes     for     Grinding,     Polishing    and     Buffing 

Wheels,  Minimum  Sizes  of  Branch 

May  15        528 

Pipe,   Standard Sept.    15,    921;   Sept.   15        922 

Pipes.    Standard,    Dimensions   of Nov.    15      1118 

Pipe    Straps,    Galvanized    Iron May   15        528 

Piping:   Chart  Showing  Net  Pipe  Lengths  for 

45    deg.    Offsets.  ..  .Aug.    15,    813;    Aug.   15        814 
Pump  for  Boilers,   Size Feb.   15  96 


Ratios  of  Expansion  for  Different  Combina- 
tions of  CylinaLTS.  .Apr.    15.    433;   Apr.    15      .434 

Refrigeration  Temperature  and  Back  I'res- 
sure  in  Ammonia  System,  Uelation  of.. 
Sept.   15        921 

Steam    Space    in    Horizontal    Tubular    Boilers 

per    foot    of    Length Jan.    15  96 

Street    Lighting    Unit  and  Photometric  Curves, 

Diagram    of    Holopliane May   15        528 

Street    Lights      willi      Holophane      Reflectors, 

Spacing   for May   15        528 

Transformer   Capacities   for    Motors.  .Sept.   15       921 


Transformers,    Results    due    to   Use    of   Oil    In 

Sept.   15        921 

Trigonometrical    Ratios.  June  15,  623  ;    June   15        624 

Uninsulated    Wire    Table Jan.    15  96 

Velocity  of  Water  Due  to  Given  Head,  Theo- 
retical      Mar.   15  97 

Water  due  to  Given  Head,  Theoretical  Ve- 
locity   of Mar.    15  97 

Water,     Equivalent    Resistance    of    Elbow     to 

Flow    of Apr.   15        434 


Water:  Loss  of  Pressure  Due  to  Friction,  in 
I'ounds  per  square  inch,  for  each  100  ft. 
length    Mar.    15  98 

Water,    Kate   of   Flow   of,    in   feet   per   minute, 

Through   Pipes  of  Various  Sizes.. Mar.   15  98 

Water,  Through  Pipe  Fittings,  Relation  Be- 
tween  Friction  and  Velocity  of... Apr.   15        433 

Wire    Data,    Single   Cotton   Covered   Magnet.. 

Mar.   15  97 

Wire:  Formula  for  Feeders  over  100  ft.  Long 

Sept.   15        921 

Wires   for   A.    C.    Motors,    Size   of Sept.    15        921 

Wire    Table,    Insulated Jan.   15  95 

Wire    Table,    Uninsulated Jan.   15  96 
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Nabal,    N.   A Nov.   15  1100 

Odell,     C.    W Nov.  15  1097 

Olberding,  H Mar.    15  314 


O'Leary,   Joshua    Mar.   15  312 

Palmer,   A.  D Feb.   15  212 

Pearson,    Albert    L May   15  495 

Pierce,    John ..May   15,    499;June      1  545 

Pire,    J.    J Oct.   15  996 

Prentis,   H.   W..   Jr Aug.   1.   745;   Sept.      1  840 

Randolph.  John  A Apr.   15.   410; 

May     1,      452;        June      1.      550;        June   15  691 

Rayburn,    R.    L Sept.      1  834 

Receiver   Sept.   1,    831 ; 

Sept.     15,     887;       Oct.     1.     936;       Nov.      1  1034 

Reynolds.    Lewis   C Jan.   15  118 

Richards,   Frank    Aug.      1  734 

Robertson,    G.    A Feb.      1  184 

Roesch,    Daniel     Apr.      1  371 

Royer,   Dan   Nov.     1  1041 

Ryan,  John  H Nov.   1,   1047;   Dec.      1  1157 

Sabet   Nov.     1  1054 

Saeger,  M.  C Jan.   15  124 

Schaphorst,    W.    F Sept.   15  889 

Schnaubelt,    Frank   J Dec.   15  1185 

Sheehan,  Thomas Sept.   15  883 

Sherman,    H.    L Feb.    15.    225;    Mar.    15. 

325;    Apr.    1,    375;    June    15,    593;    Aug.   15  797 

Simpson,   W Feb.      1  168 

Smith,    Wilbur    R Feb.   15  213 

Stocking    L.    M Mar.   15  341 

Stoll,    George    J May     1  448 

Stubridge.  Richard   Feb.     1  165 

Temple.  A.  L Sept.  1,   836;   Sept.   15  891 

Thiede,    Richard    May   15  509 

Thorne,   William  C Oct.    1,   938;   Oct.   15  992 

Thurston,    T.    G Jan.    15  222 

Tookey,  W.  A Jan.   15  125 

Trautschold,  Reginald    

Jan.     15,     115;       Mar.     15,     304;       Oct.   15  1003 

Vradenburgh,    A.   K Mar.   15  313 

Walker,    J.    B Aug.   15  793 

Wallace,   Geo.   H July   1,    644;   Aug,      1  742 

Weihe,   C.  R June  15,   587;  Oct.      1  940 

Wells,   F.   O May     1  447 

Wickware,    Francis   G Feb.      1  178 

Willink,    W.    A.   T Feb.      1  175 

Wirmel,  C.   H Feb.   15  215 

Zimmerman,    A.    J Aug.   15  786 


Trade-mark  reg.  U.  S.  Pat.  Office. 


Vol.  XVII 


CHICAGO,  JANUARY  1,  1913 


No.  1 


<S£:= 


"^sa^s^ 


^^r^^^ 


'""     '  '     ■" ' "'" '" ''<" 


!e:^35=;;^^ 


::3sss: 


iW^'th H.'i Hi    '  I'rw- »l'H' 


e  Hey  To  Tl^e  Treasuiry 


To  Find  Out  About 


See  Page 


Foundations  for   Engines  2 

Setting  and  Lining  Engines  5 

Piping  Sizes  and  Expansion  7 

D  Valve  Action,  Lap  and  Lead  9,  12 

Valve  Setting,  D,  Piston  10,  13 
Condenser  Gain  in  Power,  Cooling  Water,  Surface  11,  94 

Single  Valve   Engines,   Details  13 

Riding  Cutofif  and  Special  Valves,  Details  35 

Corliss  Valve  Action  and  Details  of  Engines  42 

Corliss  Positive   Valve   Engines  60 

Uniflow  Engines  70 

Lentz   Poppet   Valve   Engines  72 

Locomobile  Plant  Arrangement  74 
Compound  Engines,  Proportions,  Receiver 

Pressure,  Combined  Cards         76 

Governors,  Types,  Action  and  Adjustment  79 

Details  of  Engines,  Types  and  Chief  Dimensions  11,  83 

Superheat,  Amount  Which  is  Profitable  86,  93 

Turbines,  Action  and  Types  88 

Turbines,  Details  of  Construction  90 

Regenerators,   for  Low   Pressure  Turbines  95 


^i^ 


PRACTICAL    ENGINEER 


January  1,  1913 


ENGINE  FOUNDATIONS 


Cement,  the  Universal  Material.     Weight  to  Use.      Form  to  Give  It.    Footings,  Templet 

Forms  and  Grouting 


N  PROVIDING  THE  FOUNDATIONS 
for  steam  engines  and  turbines,  3  objects 
must  be  kept  in  view:  First,  to  sup- 
port the  weight  of  the  machine  ;  second, 
to  hold  the  bearings  in  alinement ;  and 
third,  to  prevent  vibration.  Usually,  if 
the  foundations  are  sufficiently  large  to 
give  a  bearing  for  all  parts  of  the  fra-me,  and  are  suffi- 
ciently heavy  to  take  care  of  the  vibration,  the  other 
points  will  be  taken  care  of  effectively. 

At  the  present  time  concrete  is  the  almost  universal 
material  for  foundations.     Formerly  brick  and  stone 
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FIG.l.  TEMPLET  FOR  ENGINE  FOUNDATION  BOLTS 

were  used  to  a  considerable  extent,  but  at  the  present 
time  stone  is  practically  discarded  and  brick  is  used 
in  but  few  instances. 

To  Make  Good  Concrete 

POR  this  work,  the  concrete  is  made  in  proportions 

of  one  of  cement,  2  of  sand,  and  4  of  crushed  stone. 
The  sand  must  be  clean,  so  that  it  will  not  soil  the 
hands  in  handling,  and  containing  no  particles  over 
14  in.  in  diameter.  If  earthy  matter  is  found  in  the 
sand,  it  must  be  washed  out  or  the  concrete  will  not 
be  firm.  Only  the  best  Portland  cement  should  be 
used,  and  must  not  have  been  exposed  to  dampness, 
so  that  it  is  caked. 

Stone  should  be  not  over  1^4  in-  in  the  largest  di- 
mension, and  works  best  if  crushed  so  as  to  present 
irregular  surfaces.  Cobble  stones  and  gravel  are  some- 
times used,  but  should  always  be  washed  carefully 
and  well  wetted  before  mixing. 

For  the  proportions  given,  a  cubic  yard  of  concrete 
will  need  5.84  bags  of  cement;  0.41  cu.  yd.  of  sand, 
weighing  1100  lb. ;  0.83  cu.  yd.  of  stone,  weighing  2050 
lb.,  and  26  gal.  of  water.  This  will  give  a  concrete 
weighing,  when  reasonably  well  seasoned,  150  lb.  per 
cu.  ft. 

In  mixing  the  concrete,  the  sand  should  first  be 
spread  in  an  even  layer  on  a  floor  of  loose  planks,'  then 
the  cement  spread  evenly  on  top  and  mixed  thoroughly 
with  the  sand.  The  water  should  then  be  poured  on, 
turning  over  the  cement  and  sand  in  order  to  mix  the 
mass  to  a  smooth  mortar.  The  mortar  should  then  be 
leveled,  the  stone  wet,  spread  on,  and  the  mass  turned 
over  twice  to  make  sure  that  all  stones  are  covered 
with  mortar.     Unless  more  than  one  set  of  men  are 


working,  not  more  than  a  cubic  yard  of  mortar  should 
be  mixed  at  one  time,  in  order  to  avoid  setting  before 
it  reaches  the  foundation. 

When  Using  Brick 

tF  brick  is  used,  only  the  hard-burnt  variety  should 
be  permitted,  and  this  should  be  well  wetted  before 
laying.  Joints  should  be  made  close,  using  as  little 
mortar  as  possible,  and  this  mortar  should  be  made  of 
one  part  Portland  cement  and  2  parts  sand.  Lime  mor- 
tar should  never  be  used.  For  a  cubic  yard  of  masonry, 
594  brick  will  be  needed,  and  the  resulting  foundation 
will  weigh  125  lb.  per  cubic  foot. 

In  determining  the  size  of  foundation,  not  only  the 
weight  of  the  machine  must  be  considered,  but  the 
amount  of  unbalanced  thrust  from  the  reciprocating 
and  rotating  parts. 

How  Large  Shall  It  Be? 

ROYER  states  that  for  engines,  a  weight  V/2  times 
that  of  the  machine  will  be  sufficient  for  ordinary 
low-pressure,  moderate  speed  practice.  This,  however, 
depends  on  the  speed  and  the  amount  of  the  unbalanc- 
ing, and  is  usually  determined  by  experience  of  the 
engine  builders. 

To  avoid  danger  of  cracking,  the  depth  must  be 
ample,  and  usually  this  depth,  together  with  sufficient 
area  to  take  the  foundation  bolts,  will  give  all  weight 
that  is  necessary.  For  1-in.  bolts,  the  hole  should  be 
at  least  10  in.  from  the  edge  of  the  foundation ;  for 
2-in.  bolts,  14  in.,  and  for  3-in.  bolts,  18  in.  In  the 
matter  of  depth,  for  small  engines  Ij/^  ft.  will  be  suffi- 
cient ;  for  low-speed,  horizontal  engines  of  40  hp.,  5  ft. ; 
for  200  hp.,  9  to  10  ft.;  for  600  hp.,  11  to  12  ft.;  foi 
1000  hp.,  15  ft. ;  and  so  on  up  to  25  ft.,  which  is  suffi- 
cient depth  for  the  largest  vertical  engines.  For  verti- 
cal engines,  somewhat  greater  depth  is  needed  than 
for  the  horizontal  type,  as  the  thrust  of  the  reciprocat- 
ing parts  is  carried  directly  to  the  foundation. 


PIG.   3. 


SAND   CUSHION  TO   PREVENT  VIBRATION  FROM 
FOUNDATION    TO    BUILDING 


In  determining  the  bearing  surface  needed  on  top 
of  the  foundation,  concrete  may  be  assumed  to  carry 
safely  a  load  of  25  tons  per  square  foot  when  it  is 
one  month  old. 

Care  should  be  taken  in  making  pipe  channels,  that 
no  part  is  left  without  sufficient  support,  and  in  case  of 
suspected  weakness,  it  is  best  to  use  reinforcing  rods 
in  the  angles,  or  to  put  in  tie  rods  across  the  top  of  the 
pipe  channel. 
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Area  for  Footings 

Ji\  arranging-  the  distrilnitidn  of  the  foundation  weight, 
the  center  of  weight  of  the  machine  should  come 
over  the  center  of  the  foundation,  so  that  the  settling 
will  be  even  if  the  soil  is  of  uniform  character.  Where 
the  soil  is  soft,  it  is  necessary  to  spread  the  foundation 
at  the  bottom,  in  order  to  get  sufficient  bearing,  and 
in  this  case  a  good  proportion  for  the  slope  or  batter  is 
I  to  1 ;  that  is  1  ft.  increase  in  the  length  and  in  the 
l)readth  of  the  foundation  for  each  foot  depth. 

In  determining  the  bearing  power  of  the  soil,  it 
should  be  remembered  that  the  soil  has  to  carry  the 
weight  of  the  foundation  as  well  as  that  of  the  engine, 
and  the  footings  should  be  figured  accordingly.  Gen- 
erally accepted  values  for  the  bearing  power  of  soils 
are :  For  hard  rock,  200  tons  per  sq.  ft. ;  for  soft,  crumb- 
ling rock,  18  tons ;  for  heavy  clay,  4  to  G  tons ;  for  dry 
clay,  2  to  4  tons;  for  soft  clay,  1  to  2  tons;  for  a  com- 
pact sand,  4  to  6  tons;  for  a  clean,  dry  sand,  2  to  4 
tons;  for  alluvial  earth,  3^  to  1  ton. 

Where  the  outboard  bearing  pedestal  is  carried  up 
separate  from  the  main  foundation,  to  provide  for  a  fly- 
wheel pit,  a  broad  footing  should  be  spread  under  the 
entire  area,  of  a  depth  from  16  in.  up  to  3  ft.,  depending 
on  the  size  of  the  foundation. 

In  the  case  of  a  mud  bottom,  it  is  usually  neces- 
sary to  drive  piles  until  there  is  little  give  under  the 
impact  of  the  ordinary  pile  driver,  then  excavate  be- 
tween the  heads  of  these  piles  to  a  depth  of  2  ft. ;  put 
in  a  foot  of  dry  sand  and  fill  in  on  top  of  this  with 
concrete  to  the  height  needed  for  the  footing,  but  never 
less  than  2  ft.  in  thickness. 

The  Templet  for  Bolts 

^^HEN  putting  down  the  foundation,  the  first  step 
is  to  make  a  templet  of  boards,  on  which  the  cen- 
ter lines  for  the  cylinder  and  guides  and  the  shaft  can 
be  laid  out,  all  bolt  holes  laid  ofif  from  these,  and  small 
holes  bored  through  the  templet,  through  which  to  pass 
plumb  lines. 
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FIG. 


BOLT  BOX  AND  ANCHOR  POCKET  BOX 


The  practice  of  hanging  the  foundation  bolts  on  the 
templet  is  not  to  be  recommended,  as  it  is  likely  to 
pull  the  templet  out  of  place,  and  settling  of  the  founda- 
tion as  it  progresses  may  draw  the  bolts  down  too  far. 

The  templet  should  be  carefully  placed  in  position 
by  measurement  from  some  datum  line,  or  by  the  use 
of  a  transit,  and  supported  sufficiently  so  that  it  will 
not  be  displaced  while  putting  in  the  foundation. 
Plumb  lines  should  then  be  dropped  through  the  holes, 
which  indicate  the  centers  of  foundation  bolts,  and 
around  these  should  be  placed  the  foundation  bolt 
boxes. 


Building  Concrete  Foundations 

JF  concrete  is  to  be  used,  forms  must  be  made  up  of 
the  shape  of  the  desired  foundation,  using  lumber  at 
least  1%  in.  thick,  dressed  on  one  side  and  the  edges, 
and  braced  every  2>^  ft.  outside  to  take  the  pressure  of 
the  ramming,  and  every  foot  inside  to  hold  the  planks 
in  position,  the  inside  braces  being,  of  course,  removed 
as  the  concrete  is  placed. 

Boxes  for  the  bolt  holes  may  well  be  made  as  shown 
in  Fig.  2,  the  flare  at  the  top  permitting  of  movement 
of  the  bolts  in  case  the  holes  in  the  engine  bed  are  not 
quite  according  to  the  blue  print.  Some  installing  men 
prefer  to  use  pieces  of  oil  boiler  tube,  a  little  larger 
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ENGINE 

in  diameter  than  the  bolt,  and  leave  this  in  position 
in  the  foundation,  thus  allowing  the  bolt  some  move- 
ment at  all  times,  and  giving  the  entire  length  of  the 
bolt  to  stretch  and  act  as  a  spring  under  any  extra 
severe  shock  which  may  come  on  the  engine  in  oper- 
ation. 

Where  the  boxes  are  used,  these  are  to  be  removed 
after  the  foundation  is  completed  and  the  holes  filled 
with  cement  when  setting  the  engine  bed. 

The  forms  for  pockets  shown  in  Fig.  2  are  used 
for  making  the  openings  into  which  the  cast-iron  wash- 
ers for  the  bottom  ends  of  the  bolts  are  placed.  Both 
bolt  boxes  and  pocket  forms  should  be  soaked  in  water 
for  2  hours  before  using  in  the  foundation,  in  order 
to  avoid  swelling  when  the  concrete  is  being  laid. 

When  the  forms  are  all  ready  and  the  boxes  in 
place,  the  concrete  should  be  mixed  so  that  none  of  it 
will  stand  over  20  minutes  after  mixing  before  being 
rammed.  It  should  be  placed  in  layers  not  over  6  in. 
in  depth,  and  rammed  into  place  with  rammers  whose 
weight  is  1  lb.  per  sq.  in.  of  face,  until  water  and  ce- 
ment appear  on  the  surface  of  the  concrete.  Then 
another  6-in.  layer  should  be  put  in  place  and  rammed, 
and  so  on. 

For  a  small  job,  the  operation  should  be  completed 
before  stopping.  In  large  work,  where  it  is  necessary 
to  stop  over  night,  the  surface  should  be  roughened 
and  grooved  where  it  is  left  for  the  night,  and  prefer- 
ably covered  with  wet  rags.  In  the  morning  it  should 
be  roughened  up  somewhat,  wet  down  thoroughly,  and 
dusted  with  dry  cement  before  putting  in  the  next 
layer.  If  this  is  not  done,  the  2  layers  will  not  unite 
solid,  and  a  crack  in  the  foundation  will  develop. 

Frequently,  in  large  foundations,  stones  up  to  8  in. 
diameter  may  be  used  for  filling,  provided  they  are  kept 
at  least  a  foot  from  any  surface  and  a  foot  from  each 
other,  and  are  well  wetted  before  putting  in. 

In  some  small  foundations  slushed  concrete  is  used 
that  is  mixed  thin  so  that  it  will  pour  into  place  with- 
out ramming,  but  this  requires  longer  to  set  and  does 
not  make  so  good  a  foundation  as  the  rammed  con- 
crete. If  it  is  used,  care  should  be  taken  that  it  is  not 
so  thin,  that  the  stone  will  be  likely  to  settle  to  the 
bottom. 


PRACTICAL    ENGINEER 


January   1,   1913 


For  Laying  Brick 

TN  laying  brick  foundations,  the  only  care  is  to  make 
joints  carefully,  to  see  that  all  brick  are  sound  and 
that  the  joints  are  as  thin  as  possible.  For  filling  in, 
broken  brick  is  often  used,  slushed  in  place  with  a 
cement  mortar  similar  to  a  concrete  foundation,  and 
this  will  be  satisfactory  if  the  pieces  of  brick  are  not 
too  large,  and  care  is  taken  that  the  voids  are  com- 
pletely filled  with  mortar.  For  a  brick  foundation,  cap- 
stones of  dressed  masonry  or  of  concrete  should  be 
used  for  the  engine  frame  to  rest  upon. 

Bolts  and  Washers 

POR  either  concrete  or  brick  foundations,  at  least  2 
weeks  should  be  allowed  for  the  cement  to  set  be- 
fore the  frame  is  put  in  place  and  the  foundation  bolts 
tightened  up. 


a  nut  on  the  bottom  end  of  the  bolt  is  always  to  be 
preferred,  as  this  permits  of  bringing  the  top  of  the 
bolt  flush  with  the  nut  at  the  upper  end,  and  avoids 
cutting  off  the  bolts  after  the  engine  is  in  position. 

To  Avoid  Transmitting  Vibration 

JN  cases  where  the  foundation  rests  on  rock,  it  is 
frequently  necessary  to  avoid  the  transmission  of 
vibration  to  the  foundations  of  buildings  or  other 
machinery.  In  such  a  case,  a  sand  cushion  is  usually 
introduced  at  the  bottom  and  sides  of  the  foundation, 
6  in.  of  sand  being  used  at  the  bottom  and  a  layer  2 
in.  thick  around  the  sides  and  ends.  A  retaining  wall 
is  first  erected,  2  in.  larger  than  the  foundation,  on  all 
sides.  Two-inch  planks  are  then  put  in  on  end,  and 
the  foundation  built  inside  of  this  upon  a  6-in.  bed  of 
sand.     After  the  foundation  is  set,  the  planks  are  re- 
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If  the  work  is  large  and  important,  the  bolts  should 
have  the  ends  upset,  so  that  the  bottoms  of  the  threads 
are  as  large  in  diameter  as  the  body  of  the  bolt. 
Washers  for  the  bottom  ends  are  made  either  of  heavy 
boiler  plate  or  of  cast  iron,  and  are  best  made  remov- 
able— that  is,  not  built  into  the  masonry.     The  use  of 


moved,  and  sand  is  rammed  into  the  space  thus  left. 
If  bolt  pockets  are  used  in  this  style  of  foundation,  it 
is  necessary  to  carry  the  boxes  through  the  retaining 
wall  and  into  the  foundation,  and  enough  of  the  outer 
end  must  be  left  in  place  to  pass  through  the  sand 
cushion. 
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Another  method  somctinies  used  is  to  separate  the 
top  of  the  foundation  from  the  bottom,  putting"  in 
rubber  washers  to  take  up  the  vibration  of  the  engine. 
These  go  in  around  the  foundation  bolts  and  are  made 
4  in.  in  diameter,  by  3  in.  thick.  They  may,  of  course, 
be  placed  between  the  sub-base  and  the  foundation, 
but  this  does  not  give  as  steady  running  as  when  they 
are  placed  between  2  pieces  of  concrete. 

For  appearance,  the  outside  of  the  foundation  is 
sometimes  slushed  over  with  cement  mortar,  troweled 
to  a  smooth  surface,  and  the  top  of  the  foundation 
should  always  be  so  treated  in  order  to  give  a  level 
bearing  for  the  frame  or  sub-base. 


Bolting  Down  and  Grouting 


w 


^ITII  the  engine  in  place  and  the  bolts  in  proper 

position,  the  frame  is  leveled  up  by  means  of  thin 
iron  wedges  and  iron  bearing  plates,  the  level  being 
placed  along  the  lower  crosshead  guide  and  across 
the  main  bearing.  In  connection  with  this,  the  article 
on  Lining  Up  of  Engines  should  be  read. 

When  the  engine  is  properly  leveled,  it  is  grouted 
in  place  with  cement,  a  rust  joint,  or  sulphur,  the 
cement  being  most  commonly  used.  This  is  mixed  of 
one  part  Portland  cement  and  one  part  sand,  to  the 
consistency  of  thick  paint.  A  wall  of  sand  is  built 
around  the  base  of  the  engine  at  some  2  in.  from  the 
outer  edge,  and  the  grout  is  poured  in  under  the  frame. 
Care  should  be  taken  that  all  air  pockets  in  the  frame 
are  properly  vented,  so  that  there  may  be  no  backing 
up  of  the  grout,  and  all  bottom  surfaces  should  be 
brought  to  a  full  bearing  at  all  points. 

It  is  w^ell  to  use,  in  this  connection,  pieces  of  scrap- 
iron  ys  in.  thick  and  some  2  in.  wide,  and  to  push 
the  grout  under  all  parts  of  the  frame,  so  that  all  air 
may  be  worked  out  and  all  corners  filled.  After  the 
grout  has  stood  for  some  24  hr.,  the  sand  dam  may 
be  taken  down,  the  wedges  removed  and  the  places 
where  they  have  been  filled  with  a  grout  somewhat 
thicker  than  that  at  first  used,  and  carefully  rammed 
into  place  with  the  scrap-iron.  After  another  24  hr., 
the  extra  material  may  be  cut  away  from  around  the 
outside  of  the  frame,  and  after  a  week  the  foundation 
bolts  may  be  tightened  down.  When  thoroughly  dry, 
the  grouting  and  top  of  the  foundation  should  be  given 
a  coat  of  water-proof  paint,  to  prevent  the  action  of 
oil. 

If  a  rust  joint  is  used,  it  should  be  mixed  in  the 
proportions  of  one  bucket  of  iron  chips,  one-half  bucket 
of  water  and  a  handful  of  salt.  This  should  be  allowed 
to  stand  for  a  while,  and  then  rammed  in  a  little  at  a 
time  until  it  gives  a  hard  metallic  sound  like  striking 
the  engine  frame  with  a  hammer.  To  get  a  backing, 
oakum  may  be  rammed  under  the  engine  frame  at  the 
farther  edge,  but  it  is  better  to  provide  a  stop  piece  so 
that  the  rust  mixture  may  be  carried  clear  to  the  edge 
of  the  frame  at  all  points. 

If  sulphur  is  used,  it  is  melted  and  poured  in  place 
in  much  the  same  way  as  the  cement  grout,  but  it  is 
not  nearly  as  good,  as  it  is  brittle  under  shock  and  rots 
under  the  action  of  oil. 

After  the  grout  is  fully  set,  the  leveling  of  the 
engine  should  be  carefully  tested  again  and  the  foun- 
dation bolts  drawn  up  tight,  watching  the  levels  all 
the  time  to  see  that  no  springing  occurs.  When  the 
bolts  are  up  tight,  the  holes  around  the  bolts  may  be 
filled  with  the  grouting  material,  if  desired,  but,  as 
previously  stated,  many  prefer  to  leave  these  unfilled 
to  provide  for  spring,  and  future  convenience  in  re- 
pairing. 


LINING  UP  THE  ENGINE 

IN  THE  high-speed  type  of  engine,  lining  up  is  a 
simple  matter,  as  the  frame  and  cylinder  are  ma- 
chined in  such  a  way  that  cylinder  and  guides  are 
held  in  line  by  the  construction,  and  the  main  bear- 
ings are  machined  at  right  angles  to  the  guides  in  the 
factory.  The  outboard  bearing  is,  therefore,  the  only 
part  which  usually  needs  attention,  and  this  can  be 
brought  into  line  by  clamping  the  main  shaft  firmly 
into  the  main  bearing,  and  adjusting  the  outboard  so 
that  it  lines  up  with  the  end  of  the  shaft. 


Causes  for  Out  of  Line 


I 


T  is  unsafe  to  assume  that  the  engine  will  line  up, 
if  the  parts  are  placed  together  and  the  bolts  screwed 
up  hard. 

With  a  heavy-duty  frame  having  the  guide  barrel 
cast  on,  the  casting  is  made  bottom  side  up,  and  it 
may  be  that  the  metal  on  one  side  of  the  flange  or  on 
one  guide,  is  harder  than  that  on  the  other,  so  that  the 
boring  bar  springs  when  the  tool  encounters  the  hard 
spot,  or  gives  a  little  in  facing  up  the  flange  at  the 
hard  spot  and  cuts  in  deep  on  the  soft  side.  A  cylinder 
bolted  to  such  a  frame  may  be  out  of  line  considerably. 

In  many  modern  engines,  bosses  are  cast  on  the 
sides  of  the  guide  barrel  and  are  bored  off  when  boring 
the  guides.  After  the  guides  and  bosses  have  been 
bored,  a  counterbore  is  frequently  made  at  each  end, 
Ys  in.  larger  than  the  guide  bore,  and  also  cutting  into 
the  bosses,  thus  giving  4  lining  points  at  each  end  of 


FIG.  2.   USING  THE  CENTER  LINES  TO  SQUARE  UP  THE  SHAFT 

the  guide  barrel,  which  are  not  affected  by  wear.  Cyl- 
inders invariably  have  a  counterbore  at  either  end,  so 
that  with  this  construction,  lining  up  is  greatly  simpli- 
fied. 

Leveling  the   Frame 

JN  the  case  of  a  new  engine,  first,  make  sure  that  the 
foundation  bolts,  or  the  bolt  holes,  check  up  with 
those  in  the  engine  frame.  Then  place  the  frame  in 
position,  with  the  bolts  in  place,  and  level  by  means 
of  wedges,  lengthwise  for  the  lower  guide  and  cross- 
wise for  the  main  bearing  or  the  surface  where  the 
cap  fits.  The  wedges  should  be  placed  close  to  foun- 
dation bolts,  2  under  the  bearing,  one  on  each  side 
at  the  front  end  of  the  guides  and  the  same  at  the 
back  end  of  guides,  and  the  frame  brought  to  exact 
level. 

The  cylinder  may  now  be  attached  to  the  frame, 
making  sure  that  there  are  no  burs  on  the  finished 
faces,  and  that  it  is  level  crosswise  and  lengthwise. 
Then  draw  up  on  the  stud  bolts  equally  all  around 
several  times,  watching  the  levels  all  the  time  until 
the  cylinder  seems  to  be  tight  in  place. 
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Stretching  the  Center  Line 

j\  LINE  should  then  be  stretched  through  the  entire 
engine  and  fastened  to  adjustable  targets,  either 
on  the  frame  and  cylinder,  or,  better,  at  a  distance 
behind  the  cylinder  and  in  front  of  the  main  bearing, 
using  a  fine  silk  or  sea  grass  line,  stretched  tight 
enough  to  take  out  the  sag,  and  arranged  in  such  a 
way  as  to  permit  of  a  slight  adjustment  in  any 
direction. 

Secure  several  small  sticks  of  soft  wood  about  the 
size  of  a  lead  pencil,  cut  them  ^  in.  shorter  than  the 
radius  of  the  cylinder  and  guide,  and  in  the  end  of 
each  stick  place  a  small  brad  rounded  on  the  point. 
Then  by  tramming  top  and  bottom  and  sidewise,  ad- 
just the  line  so  that  it  is  exactly  central  to  the  guides. 
Now  test  the  cylinder  to  see  that  it  checks  up  with 
the  line;  finding,  if  it  is  faulty,  the  amount  by  using 
a  thickness  gage  or  paper  of  known  thickness  under 

the  tram.  _     .         ,      ^^ 

Truing  the  Frame 

JF  the  cylinder  is  out  of  line,  and  not  over  0.012  in. 
low  at  the  back  end,  this  can  usually  be  taken  up 
by  wedging  up  the  rear  end  of  the  cylinder,  watching 
to  see  that  the  level  of  the  frame  and  adjustment  of  the 
li«e  in  the  guides  has  not  been  aflfected.  If,  however, 
the  cylinder  is  out   sidewise,  the  only  remedy   is  to 


tances  from  the  line  to  the  face  of  the  crank,  or  to  the 
end  of  the  pin,  will  be  the  same  at  both  centers. 

If  it  is  desired  to  line  up  the  bearings  before  the 
shaft  is  set  into  them,  this  may  be  done  by  stretching 
a  line  through  the  center  of  the  main  bearing  to  the 
outboard  bearing,  then  moving  the  outboard  bearing 
sidewise  until  this  line  is  at  right  angles  to  the  center 
line  through  the  cylinder  guides. 

To  make  sure  that  the  lines  are  at  right  angles,  a 
strip  of  wood  6  or  8  ft.  long  is  pointed  at  each  end  like 
a  lead  pencil,  and  divided  exactly  at  the  middle.  Hold 
this  along  the  main  center  line  with  the  middle  mark 
at  the  point  where  the  shaft  line  crosses,  and  mark  the 
main  center  line  at  each  end  of  the  strip.  Then  hold 
one  end  of  the  strip  at  one  mark,  being  careful  not  to 
push  the  line  sidewise,  and  bring  the  other  end  of  the 
strip  to  touch  the  shaft  center  line,  marking  the  point. 
Next  try  the  strip  from  the  other  mark  on  the  main 
center  line,  and  see  if  it  touches  the  shaft  center  line 
at  the  same  point  as  before.  If  it  does,  the  lines  are 
at  right  angles,  but  if  not,  the  outboard  bearing  must 
be  moved  until  this  test  is  satisfactory. 

The  outboard  bearing  can  then  be  raised  or  lowered 
by  the  adjustment  provided  by  the  makers,  until  a 
straight  edge  laid  through  the  main  bearing  and  the 
outboard  bearing  shows  level. 
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PIG.    1.      STRETCHING    THE    CENTER    LINE    FOR    CYLINDER    AND     GUIDES 


back  oft"  the  cylinder  far  enough  so  that  the  end  of 
the  frame,  or  the  head,  can  be  filed. 

After  the  filing,  it  is,  of  course,  necessary  to  bring 
all  parts  of  the  cylinder  into  place  again,  draw  up  on 
the  stud  bolts  evenly,  being  sure  that  all  parts  are 
Jcept  carefully  in  line  and  to  test  for  the  alinement. 

For  Bar  or  Slipper  Guides 

jF  the  engine  has  bar  or  slipper  guides,  it  is  best  to 
set  the  stretched  line  to  the  cylinder  first,  and  if  it 
lines  with  the  crankpin  on  both  centers,  to  set  the  guides 
so  that  they  will  line  with  the  axis  of  the  cylinder  and 
be  at  the  right  distance  from  the  center  line  to  take 
the  crosshead.  This  usually  involves  the  use  of  shims 
under  the  guide  bars. 

After  cylinder  and  guides  are  properly  lined, 
the  main  shaft  must  be  squared  up  to  the  center  line. 
It  is  best  to  have  the  shaft  set  so  that  its  center  will 
be  in  the  same  plane  as  the  center  line  of  the  engine, 
but,  if  the  shaft  is  a  small  amount  high  or  low,  it 
will  not  materially  affect  successful  operation. 

Sq.uaring  the  Shaft 

RAVING  brought  the  shaft  level,  adjust  the  outboard 

end  sidewise  so  that  when  the  crankpin  is  brought 

against   the   stretched   line   at   either   center,   the   dis- 


After  this  last  operation,  it  is  desirable  to  verify 
the  leveling  and  the  lining  up  of  guides  and  cylinder, 
the  lining  up  of  the  main  and  outboard  bearings  and 
their  leveling,  to  make  sure  that  the  work  has  been 
correct  and  that  no  alteration  has  been  made  at  any 
point  in  making  the  adjustments. 

If  the  lining  up  is  done  on  an  old  engine,  it  may 
be  necessary  to  rescrape  the  boxes  when  replacing  the 
shaft.  This  can  be  done  by  coating  the  shaft  with 
red  lead,  laying  it  in  the  bearings  and  revolving  it  to 
find  where  the  high  points  come,  and  scraping  these 
down  until  a  satisfactory  bearing  is  secured. 

In  the  case  of  a  cross-compound  engine,  not  only 
must  each  side  'be  in  line  with  itself,  but  the  2  sides 
must  be  parallel,  and  both  must  be  square  with  the 
shaft.  This  involves,  of  course,  greater  complication 
and  care  than  in  the  case  of  the  simple  engine,  but  the 
method  of  operation  is  the  same.  In  the  case  of  a 
new  engine,  frequently  the  distance  shown  on  the  blue- 
prints from  center  to  center  of  the  2  cylinders  will 
not  correspond  to  that  in  the  actual  engine,  and  one 
side  or  the  other  must  be  shifted  the  necessary  amount 
to  bring  each  cylinder  in  line  with  its  crankpin. 
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Test  of  Crank  and  Crankpin 

'PO  test  the  squaring  up  of  crankpin  and  crank  on  the 
shaft,  revolve  the  shaft  until  the  crankpin  touches 
the  line  through  the  cylinder  and  guides,  and  measure 
the  distance  from  the  face  of  the  crank  to  the  line. 
Revolve  the  shaft  until  the  crankpin  touches  on  the 
other  side,  and  measure  the  same  distance.  Then  drop 
a  plumb  line  through  the  center  of  the  shaft,  just  touch- 
ing the  main  center  line,  revolve  the  crankpin  until  it 
touches  this  plumb  line,  measure  the  distance  from  the 
line  to  the  crank,  revolve  the  pin  to  the  other  vertical 
position  and  again  measure  this  distance.  The  2  hori- 
zontal measurements  should  be  equal  and  the  2  vertical 
measurements. 

Piston  and  Crosshead 

'PHE  piston  and  crosshead  may  now  be  put  in,  the 

piston  centered  in  the  cylinder  by  the  junk  ring  and 

the  distance  of  the  piston  rod  center  from  the  lower 

guide  be  measured.     The  crosshead  shoe  should  then 
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FIG.    3.      LINING   UP   THE    CROSSHEAD 

be  adjusted  until  the  center  of  the  crosshead  is  at  the 
same  distance  from  the  lower  guide,  when  the  piston 
rod  ma}^  be  connected  to  the  crosshead. 

Checking  Up  the  Crosshead  Pin 

'J'HE  connecting  rod  may  be  attached  to  the  crankpin 
and  keyed  up  snug,  then  placing  the  crank  on  cen- 
ter, push  the  crosshead  over  until  the  end  of  the 
connecting  rod  rests  on  top  of  the  crankpin.  If 
the  wristpin  is  in  proper  line,  the  end  of  the  connecting 
rod  will  be  at  the  same  distance  from  both  ends  of  the 
crankpin. 

Locating  the  Eccentric 

T'O  line  up  the  eccentric,  fasten  a  line  at  the  middle  of 
the  eccentric  rod  pin,  and,  holding  a  square  against 
the  shaft,  press  the  line  against  the  other  leg  of  the 
square  near  the  shaft  and  move  both  square  and  line 
until  the  line  touches  the  square  throughout  its  length. 
Mark  the  point  where  the  line  touches  the  shaft  and 
on  each  side  of  this  mark  at  distances  equal  to  half  the 
thickness  of  the  eccentric  make  other  marks  and  shift 
the  eccentric  to  a  position  between  these. 

Connect  up  the  engine,  being  sure  that  all  brasses 
fit  snugly  on  their  pins  with  a  smooth  fit.  Give  the 
bearings  plenty  of  oil  and  start  up  carefully,  watching 
all  bearings  for  any  signs  of  heating.  There  may  be  a 
slight  warming  up  at  some  points,  which  will  soon  dis- 
appear, but  if  any  serious  heating  occurs,  the  bearing 
should  be  tested  up  carefully  to  find  out  where  the 
difficulty  lies. 


One  can  never  lose  the  capacity  for  play  without 
some  sacrifice  of  the  capacity  for  work.  The  man  who 
never  plays  may  not  show  any  loss  of  energy,  but  he 
ii>evitably  shows  loss  of  power. — Hamilton  Mabie. 


STEAM  PIPING 

Methods  of  Providing  for  Expansion.     Expansion 
Bends  and  Joints,  Drainage 

TEMPERATURE   variation   from   freezing  up   to 
as  high  as  600  deg.  F.  will  cause  expansion  and 
contraction  in  pipe  lines  which  must  be   taken 
care  of  in   the   design   of  the  system   or  it  will 
cause  trouble  at  the  joints. 

Expansion  Curves 
JN  order  to  save  labor  of  computing  expansion  of 
pipe,  values  have  been  computed  and  plotted  in  the 
form  of  curves,  as  shown  in  Fig.  2,  for  wrought  iron 
and  steel  pipe,  for  which  the  coefficient  of  expansion 
is  practically  the  same.  For  cast  iron  multiply  the 
values  given  for  wrought  iron  and  steel  by  0.91 ;  for 
brass  multiply  by  1.46 
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FIG.   2.      EXPANSION   CURVES  FOR  WROUGHT   IRON  AND   STEEL 

PIPES 

In  general,  4  methods  are  used  for  taking  care  of 
the  come  and  go  due  to  expansion.  One,  a  swing 
joint,  which  may  be  composed  of  pipe  fittings  and 
nipples  if  the  amount  to  be  taken  care  of  is  not 
great.  The  second  is  a  slip  joint  made  with  a  stuffing 
box  and  gland,  the  outer  member  being  usually  of  steel 
or  iron  and  the  inner  tube  of  brass ;  the  third  is  a  cor- 
rugated tube  or  diaphragm  which  by  its  flexibility 
takes  up  the  movement  of  the  pipe  and  the  fourth  is 
equal  length  from  crown  to  crown. 

The  permissible  stretch  of  any  form  of  bend  varies 
with  the  mean  height  of  loop,  is  inversely  as  the 
square  of  diameter  and  independent  of  practical  thick- 
ness. Local  mechanical  considerations  govern  the 
exact  form  of  a  bend,  the  loop  bend  being  especially 
convenient  where  there  is  a  change  of  level 
than  the  pipe  diameter. 

Expansion  Bends 

piGURE   1   illustrates  common   forms 
bends.     A  bend  is  more  elastic  than 
equal  length  from  crown  to  crown. 
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The  pipe  bend  acts  simply  as  a  spring,  the  distrib-  pipe  may  be  used.     The  expansion  as  shown  by  the 

uted  bending  of  the  bend  serving    to    take    up    the  curves  is  based  on  a  fiber  stress  of  13,000  lb.  in  the 

motion  of  the   end  of  the  run  of  pipe ;  as  a   certain  bends,  which  gives  a  factor  of  safety  of  5  to  6  depend- 

amount  of  motion  can  be  taken  up  by  each  foot  of  the  ing  on  the  quality  of  the  metal. 
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FIG.    1.      TYPES   OF   EXPANSION   BENDS;    SWING   JOINT   FOR   TAKING   UP    EXPANSION 


bend,  it  follows  that  the  longer  the  pipe  which  is  in  From  the  curves,  Fig.  2,  it  is  possible  to  get  the 

the  bend,  the  greater  is  the  motion  that  can  be  cared     amount  of  expansion  for  any  length  of  pipe  run;  the 
for.  curves,   Fig.    3   and   table   in   Fig.   4  give   the   length 
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PIG.   3'.      CURVES   SHOWING  LENGTHS   OP  PIPE   NEEDED  IN  PIPE 

BENDS 

In  making  up  a  bend,  the  strain  on  the  metal  in 
bending  makes  it  unwise  to  use  a  radius  less  than 
5  pipe  diameters,  although  in  extreme  cases  a  smaller 
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PIG.   4.      RADIUS  AND   STRAIGHT  ENDS  FOR  EXPANSION  BENDS* 

of  pipe  needed  in  a  bend  to  take  up  that  expansion, 
the  smallest  safe  radius  and  the  length  of  straight  end 
needed  beyond  the  curve.  , 

*The  radii  and  lengths  of  straight  pipe  required  on  each  end  of  a 
bend  here  given  can  be  applied  to  any  type  of  bend.  Where  the  length 
of  curved  portion  of  a  bend  (taken  on  center  line)  plus  2X  is  greater 
than  the  average  length  of  a  random  length  of  pipe,  the  bend  must  be 
made  in  two  or  more  pieces,  and  the  bend  designed  accordingly. 
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Drainage 

\^ATER  is  one  of  the  chief  sources  of  difficulty  in  a 
piping"  system  and  the  greatest  precaution  siiould 
therefore,  be  taken  to  make  sure  that  this  water  will 
be  removed  as  fast  as  it  enters  the  system. 

Where  possible  all  bends  should  be  horizontal  to 
prevent  water  pockets.  If  in  a  vertical  position  and 
the  bend  extends  downward,  the  pipe  must  be  drained 
at  the  lowest  level.  If  the  bend  extends  upward,  a 
drain  must  be  inserted  on  the  supply  side  of  the  bend. 
All  pipe  lines  should  be  pitched  from  %  to  Yz  in.  in 
each  10  ft.  in  the  direction  of  f^ow  of  the  steam,  and  at 
the  dead  end  a  drip  pocket  or  drip  pipe  should  be 
provided. 

Pressure  Drop  in  Straight  Pipes,  Entrance  to  Pipes, 
Elbows  and  Globe  Valves 

JN  every  steam  pipe  line  there  is  a  loss  of  pressure 
owing-  to  a  resistance  to  the  passage  of  steam  through 
the  pipe,  bends,  valves,  and  the  entrance  or  opening 
into  the  pipe. 

\N-  L 


TABLE  GIVING   STEAM   AND   EXHAUST   PIPE  SIZES  AND  AREAS 
OF  STEAM  PORT  OPENINGS  FOR  VARIOUS  PISTON  SPEEDS 


c-  w  d'* 
in  wdiich  pi  ==  pressure  of  steam  in  pounds  per  square 
inch  at  the  entrance  of  pipe,  p,  =  pressure  of  steam  in 
pounds  per  square  inch  at  the  exit  of  pipe ;  W  =  weight 
of  steam  flowing  in  pounds  a  minute;  w  =  density  per 
cubic  foot  of  steam  in  pounds  at  the  entrance  to  the 
pipe;  d  =  diameter  of  pipe  in  inches;  L  =  length  of 
pipe  in  feet.  In  the  formula  c  is  a  variable  which 
changes  with  the  pipe  diameter,  as  follows : 


Dia.  of  Pii)e,Iii.        1 
Value  of  c 1050.49 


2  3 

rl4.41   3457.44 


4  0  9  12 

3969  4733.44  5451.89   6288.49 


The  equation  then  reads,  drop  in  pressure,  p^  —  Pa 
is  equal  to  the  weight  of  steam  per  minute  squared 
multiplied  by  the  length  of  the  pipe  in  feet  and  this 
product  divided  by  the  continued  product  of  c  for  the 
given  size  of  pipe,  times  the  density  in  pounds  per 
cubic  foot  of  the  steam  at  the  entrance  of  the  steam 
pipe,  times  the  diameter  of  the  pipe  raised  to  its  fifth 
power. 


PIPING  DIMENSIONS 

Rules  for  Determining  the  Size  of  Steam  and  Exhaust 
Pipes  of  Engines 

WHEN  determining  the  size  of  a  steam  main,  a 
velocity  of  from  6000  to  8000  ft.  a  minute  is 
generally    accepted    as    standard    practice,    al- 
though velocities  as  high  as  12,000  ft.  a  minute 
have  been  used  in  very  large  power  plants.     For  ex- 
haust pipes  a  velocity  of  4000  ft.  a  minute  is  a  safe 
working  figure. 

In  determining  the  size  of  the  steam  and  the  ex- 
haust piping  for  a  given  engine,  it  is  usually  considered 
that  it  takes  steam  the  full  length  of  the  stroke,  there- 
fore the  length  of  stroke  and  piston  speed  must  be 
known  as  well  as  the  area  of  the  cylinder.  Having 
obtained  these  figures  multiply  the  area  of  the  cylinder 
in  square  feet  by  the  piston  speed  in  feet  per  minute, 
which  gives  the  volume  in  cubic  feet  to  be  filled  with 
steam  each  minute.  This  product,  divided  by  the 
velocity  of  the  steam  and  multiplied  by  144,  gives  the 
required  area  of  the  pipe  in  square  inches.  To  figure 
the  area  of  the  exhaust  pipe  the  problem  is  sn' 
the  same  manner  with  the  exception  that  the  exhaust 
velocity  is  substituted  for  the  steam  velocity. 


Dia.   of   Steam 

Dia.  of  Exhaust 

Full    Area    of 

Piston  Speed  in 

Pijic  =    Dia.   of 

Pipe  =    Dia.  of 

Steam    Port  = 

Feet  per  Minute 

Pi-ston  Multiplied 

Piston  Multiplied 

Area  of  Piston 

by 

by 

Multiplied    by 

200 

0.183 

0.223 

0.04 

250 

0.200 

0.248 

0.05 

300 

0.224 

0.272 

0.06 

350 

0.242 

0.294 

0.07 

400 

0.260 

0.314 

0.08 

450 

0.275 

0.333 

0.09 

500 

0.290 

0.353 

0.10 

550 

0.300 

0.368 

0.11 

600 

0.318 

0.385 

0.12 

650 

0.328 

0.398 

0.13 

700 

0.341 

0.412 

0.14 

750 

0.353 

0.427 

0.15 

800 

0.365 

0.442 

0.16 

850 

0.375 

0.454 

0.17 

900 

0.387' 

0 .  469 

0.18 

950 

0.397 

0.480 

0.19 

1000 

0.408 

0.494 

0.20 

VALVE  ACTION 

An    Explanation    of    the    Cycle    of    Events    in    Each 

Revolution 

WHAT  is  known  as  the  simple  D  valve  takes  its 
name  from  its  resemblance  to  a  capital  D, 
turned  with  the  flat  side  down  and  having  that 
side  practically  all  removed.  The  arrange- 
ment is,  as  shown  in  Fig.  1,  with  the  ends  of  the 
valve  the  same  width  as  the  ports,  so  that  the  valve 
just  covers  the  ports  when  it  stands  directly  over 
them  or  in  mid-position.  The  valve  is  usually  driven 
by  an  eccentric.  With  this  mechanism,  the  center 
of  the  eccentric  must  be  at  the  90  deg.  point  on  the 
eccentric  circle  in  order  that  the  valve  may  be  in 
central  position,  when  the  piston  is  at  the  beginning 
of  a  stroke,  as  shown  in  Fig.  1. 

Suppose  that  the  direction  of  running  is  as  shown 
by  the  arrow;  as  soon  as  the  shaft  starts  turning,  the 
valve  will  be  drawn  to  the  right  and  the  port  at  the 
left-hand  or  head  end  of  the  cylinder  will  be  opened 
to  steam,  and  that  at  the  right-hand  or  crank  end  of 
the  cylinder  to  exhaust.  This  will  force  the  piston 
to  the  right.  The  further  the  shaft  turns,  the  more 
will  the  valve  be  moved  to  the  right,  until  the  eccentric 
center  reaches  its  extreme  position  at  the  right  of  the 
eccentric  circle ;  then  the  valve  will  commence  to  move 
to  the  left.  The  force  of  the  steam  will  continue  to 
push  the  piston  to  the  right,  however,  until  the  valve 
again  reaches  mid-position  and  the  eccentric  is  directly 
at  the  bottom  of  the  eccentric  circle,  at  which  time  the 
piston   will    have   reached   its   right-hand   dead   point. 

Continuing  the  motion,  the  eccentric  will  move 
the  valve  to  the  left,  which  will  open  the  right-hand 
end  of  the  cylinder  to  steam  and  the  left-hand  end 
to  exhaust,  thus  forcing  the  piston  to  the  left,  the 
valve  coming  wider  open  as  the  shaft  turns  until 
the  eccentric  reaches  its  left-hand  position.  After  that, 
the  valve  moves  to  close  until  the  mid-position  of  the 
valve  is  reached  and  the  piston  is  at  the  extreme  left, 
as  in  Fig.  1,  and  conditions  are  as  at  the  beginning. 

This  device  will  work,  but  it  allows  the  steam  to 
enter  throughout  the  whole  stroke  so  that  there  is 
no  chance  for  it  to  expand.  The  engine  will  work  the 
steam  at  full  pressure,  which  is  too  wasteful  for  any 
but  the  smallest  and  crudest  of  machinery,  hence, 
something  better  has  to  be  found.  If  the  valve  has 
a  projection,  called  lap,  which  extends  beyond  the 
edge   of   the    port    on     the    outside     end,     this     will 
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close  the  port  before  the  piston  reaches  the  end  of 
the  stroke  so  that  the  steam  will  have  a  chance  to 
work  expansively;  but  this  addition  also  delays  the 
admission  of  steam  at  the  beginning  of  the  stroke, 
a  condition  which  is  bad,  and  the  eccentric  must  be 
turned  ahead  on  the  shaft  until  the  admission  is 
brought  at  the  beginning  of  the  stroke.  But  this 
turning  ahead  will  further  advance  the  cutofif  of  the 
steam.    The  time  of  opening  and  closing  the  port  with 

rr 


FIG.    1.      POSITION    OF    D    VALVE    WITH    PISTON    AT    HEAD    END 

OF  STROKE 

the  lengthened  valve  are  shown  after  the  eccentric  has 
been  set  ahead  in  Fig.  2. 

The  more  that  is  added  to  the  valve  on  the  steam 
end,  the  earlier  will  the  cutoff  come.  Also  the  eccen- 
tric will  have  to  be  turned  farther  ahead  to  bring  the 
admission  right,  and  this  again  will  make  the  cutofif 
yet  earlier;  but  also,  as  the  cutoff  is  thus  made  earlier, 
the  release  of  the  steam  is  brought  earlier,  and  the 
closing  of  the  exhaust  earlier  so  that  the  compression 
is  greater.  These  last  2  effects  will  soon  become  too 
extreme  to  be  satisfactory. 

When  the  valve  has  had  something  added  to  it  on 
the  end,  it  will  extend  beyond  or  "lap"  over  the  edge 
of  the  port  as  it  stands  in  middle  position ;  and  the 
length  that  it  sticks  over  is  called  the  "lap"  of  the 
valve.  Also  the  angle  through  which  the  eccentric  is 
turned  ahead  to  bring  the  admission  right  after  lap 
is  added  is  called  the  lap  angle,  and  is  measured  ahead 
of  the  position  the  eccentric  has  when  there  is  no  lap, 
which  is  90  deg.  ahead  of  the  crank. 

Trial  and  experience  show  that  the  practical  limit 


FIG.   2. 


D  VALVE   ACTION  WITH   ECCENTRIC   ADVANCED   TO 
CORRECT   LATE    ADMISSION   DUE   TO   LAP 


for  cutoff"  with  the  D  valve  is  about  ^  stroke,  although 
a   possible    action    may   be   had   with    careful    design 
with  cutoff"  at  nearly  y^.  stroke.    There  is  likely,  how- 
Lead  of  Valve 

j\T  the  beginning  of  the  stroke  of  the  piston  it  is 
customary  to  have  the  valve  slightly  open  to  admit 
steam,  the  amount  of  the  opening  being  known  as 
valve  lead.  By  giving  lead  to  the  valve,  the  work  of 
compression  is  assisted  in  bringing  the  piston  to  rest 
a,t  the  end  of  the  stroke  and  also,  the  clearance  space 
iS(.  filled  with  initial  pressure  steam  soon  "  after  the 
stroke  commences. 


Setting  the  Valve 

'PWO  operations  are  involved  when  setting  the  valve 
of  an  ordinary  slide-valve  engine;  determining  the 
correct  position  of  the  valve  on  its  rod  and  fastening 
the  eccentric  in  a  position  for  correct  angular  advance. 
To  accomplish  these  results  the  engine  is  first  placed 
on  its  dead  center  and  the  eccentric  temporarily  fas- 
tened on  the  shaft  at  approximately  the  place  it  is  to  be 
located,  preferably  ahead  of  its  true  position. 

PERIODS    OF    ADMISSION,    OR   POINTS    OF    CUTOFF    FOR  GIVEN 
TRAVELS  AND  LAPS. OF  SLIDE  VALVES 
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Measure  the  lead  of  the  valve  and  turn  it  in  the 
direction  that  it  will  run  until  the  other  dead  center 
is  reached  and  again  measure  the  lead.  If  there  is 
any  difference  in  the  2  amounts  of  lead  the  valve 
should  be  moved  on  the  rod  one-half  the  difference 
to  equalize  the  lead.  The  next  operation  is  moving 
the  eccentric  on  the  shaft  until  the  port  is  closed  and 
then  in  the  direction  of  rotation  until  the  required 
lead  is  obtained,  finally  securing  the  eccentric  in 
position. 

It  is  advisable  to  determine  the  eff'ect  of  making 
alterations  to  existing  valves  before  attempting  to 
change  them,  therefore  the  following  table  will  be  of 
value : 

EFFECT    OF    MAKING    ALTERATIONS    TO    EXISTING    VALVES 


By 
Increasing 

THE 

Admission 

Expansion 

Exhaust 

COM- 
PRESSIOK 

Outside 
Lap. 

Occurs 

later. 

Ceases 

earlier. 

Occms 
earlier. 
Continues 
"^    longer. 

Remains 
unchanged. 

Begins  as 
before. 

Inside 
Lap. 

Remains 
unchanged. 

Begins  as 

l)efore. 

Continues 

longer. 

Occurs 

later. 

Ceases 

earUer. 

Begins 

sooner. 

Continue.^ 

longer. 

Angular 
Advance. 

Commences 
.earlier. 
Period 

unchanged. 

Begins 

sooner. 

Period 

unchanged. 

Commences 
earlier. 
Period 

unchanged. 

Begins 

sooner. 

Period 

unchanged.' 
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USE  OF  CONDENSERS 

Power   Gained   by    Condensing    Engines    Over    Non- 
Condensing  Engines 

BY  attaching  a  condenser  to  a  noncondensing  en- 
gine a  certain  percentage  of  power  is  gained  as 
shown  by  the  accompanying  diagram  with  a 
vacuum  assumed  to  be  12  lb.  per  square  inch. 
The  mean  pressure  in  the  cylinder  for  a  given  initial 
pressure,  zero  back  pressure  and  cutoff  is  also  shown, 
clearance  and  compression  being  neglected.  All  pres- 
sures given  are  absolute  above  vacuum. 

Assume  that  it  is  desired  to  find  the  actual  mean 
effective  pressure  produced  in  an  engine  cylinder  with 
an  absolute  initial  pressure  of  105  lb.  with  the  cutoff 
at  %  stroke*  Find  105  lb.  in  the  left-hand  column  of 
initial  absolute  pressures  and  follow  to  the  right 
until  the  line  corresponding  to  that  pressure  intersects 
the  oblique  line  representing  the  desired  point  of  cut- 


MRAX    FORWARD    PRESSURE    DIAGRAM 
(From   literntmo   of   H.   R.  Worthington) 


off  and  immeuiately  above  the  point  of  intersection  find 
the  mean  effective  pressure,  which  in  this  example  is 
62.5  lb.  From  this  amount  subtract  the  mean  absolute- 
back  pressure,  which  we  will  assume  to  be  16  lb.  for  a 
noncondensing  engine,  which  gives  the  actual  mean 
effective  pressure  as  46.5  lb.  To  find  the  gain  in 
power  by  the  use  of  a  condenser  read  the  per  cent  in 
the  lower  line  under  46.5  lb.  in  the  mean  effective 
pressure  line,  which  is  nearly  26  per  cent.  The  results 
shown  by  the  diagram  are  approximate  as  clearance 
and  compression  are  neglected. 

Against  this  percentage  of  saving  must  be  put  the 
power  required  to  drive  the  air-pump.  This  power 
ranges  from  one  to  5  per  cent  of  the  power  of  the 
engine,  only  reaching  the  higher  limit  in  very  unfavor- 
able situations. 

It  will  thus  be  seen  that  wherever  water  for  con- 
densing purposes  can  be  obtained  at  reasonable  cost,  a 
considerable  saving  may  be  realized  by  the  use  of  a 
condenser,  and  we  therefore  recommend  its  use  wher- 
ever  this    condition    obtains. 

Initial  and  Back  Pressure  Changes 

^^HEN  a  condenser  is  connected  to  an  engine  that 

formerly   ran   noncondensing,  other  things  being 

equal,  the  same  mean  effective  pressure  will  be   re- 


quired in  order  to  get  the  same  amount  of  work  out 
of  the  engine.  Assume  that  27  in.  of  vacuum  is  ob- 
tained by  using  the  condenser;  this  would  give  a  back 
pressure  of  about  1.5  lb.,  absolute,  while  the  back  pres- 
sure when  running  noncondensing  is  14.7  lb. 

For  6  per  cent  clearance  and  %  cutoff,  the  mean 
forward  pressure  is  0.762  times  the  initial  pressure, 
absolute,  or  in  the  noncondensing  engine  (assuming  ini- 
tial pressure  as  100  lb.  gage)  114.7  X  0.762  =  87.4  lb. 
Subtractingl3.2lb.,the  difference  between  backpressure 
condensing  and  noncondensing,  leaves  74.2  lb.  as  the 
mean  forward  pressure  when  running  condensing.  Di- 
viding this  by  0.762  gives  97.3  lb.  as  the  initial  pressure 
absolute,  which  is  97.3  —  14.7  =  82.6  lb.,  gage,  re- 
quired to  give  the  same  power  condensing  that  100  lb. 
gage  would  give  noncondensing. 


STEAM  ENGINE  PROPORTIONS 

Pressure  on  Wearing  Surfaces;  Sizes  of  Engine  Parts 
in  Relation  to  Piston 

JN  the  design  of  steam  engines,  the  pressure  on  the 
wearing  surfaces  has  to  be  taken  into  consideration 
when  proportioning  the  various  details.  The  pressure 
on  the  several  parts  is  due  not  only  to  weight  but  to 
the  motion  of  the  reciprocating  parts  acting  under  the 
steam  pressure.  For  example,  steam  pressure  on  the 
piston  is  transmitted  to  the  crankpin  through  the  pis- 
ton rod  and  connecting-rod,  which  may  be  resolved 
into  2  components. 

One  of  the  components,  which  acts  radially  along 
the  crank,  exerts  a  pressure  on  the  main  bearings 
which  is  in  addition  to  the  pressure  caused  by  the 
weight  of  the  shaft,  crank,  flywheel,  etc.  The  other 
component  acts  at  right  angles  to  the  crank  exerting 
a  tangential  pressure,  causing  the  crank  to  revolve  and 
is  known  as  the  crank  effort.  Crosshead  pins  are  also 
subjected  to  pressure  from  piston  and  connecting  rod. 

From  experience  based  on  practical  design  and  con- 
struction permissible  pressures  per  square  inch  on  the 
areas  obtained  by  multiplying  the  length  by  the  diam- 
eter of  journal,  have  been  deduced  which  are  as  fol- 
lows :  Main  bearings,  140  to  160  lb. ;  crank  pins,  1000 
to  1200  lb.;  crosshead  pins,  1200  to  1600  lb. 

Based  on  these  values  and  Avith  steam  pressures  of 
100  to  125  lb.,  the  table  by  James   B.   Stanwood  has 
been  compiled  as  conforming  to  common  practice. 
Relation  of  Engine  Parts  to  Piston 

Relation  to 


Piston  Piston 

Diam.         .  Area 

Main  Shaft,  diameter 0.42—0.50 

Main   Shaft,   length 0.85—1.00 

Crankpin,  diameter 0.22—0.27 

Crankpin,  length 0.25—0.30 

Crosshead  Fin,  diameter 0.18 — 0.20 

Crosshead  Pin,  length 0.25—0.30 

Piston  Rod,  diameter 0.14—0.17  \ 

Steam  Port  Area : 

Slide  Valve  Engine O.OS— 0.09 

High  Speed  Auto.  Engine.  .  .  0.10—0.12 

Corliss  Engine 0.07—0.08 

Exhaust  Port  Area  : 

Slide  Valve  Engine 0.15—0.20 

High  Speed  Auto.  Engine...  0.18—0.22 

Corliss  Engine 0.10-0.12 
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Steam  Pipe  Diameter: 

Slide  Valve  Engine 0.35— 0.25+>^" 

High  Speed  Auto.  Engine. .  .0.33 
Corliss  Engine 0.30 

Exhaust  Pipe  Diameter: 

Slide  Valve  Engine 0.33 

High  Speed  Auto.  Engine. .  .0.375 

Corliss   Engine    0.33—0.375 

Per  Cent 
Piston  Displacement 
Clearance  space : 

Slide  Valve  Engine 6 — 8 

High  Speed  Auto.  Eng.,  1  valve  8 — 15 

High  Speed  Auto.  Eng.,  2  valves  3 — 5 

Corliss  Engine 2 — 4 

Lb.  per  rated 
Horsepower 
Weights  of  Engines : 

Slide  Valve 125—135 

H.  S.  Auto 90—120 

Corliss 220—250 

Weights  of  Flywheels : 

Slide  Valve  Engines .  .  '         33 

High  Speed  Auto.  Engine 25 — 33 

Corliss   80—120 

Rules  for  Flywheel  Weights,  Single-Cylinder  Engines 

Let    d  =  diameter  of  cylinder  in  inches; 
S  =  stroke  of  cylinder  in  inches; 
D  =  diameter  of  flywheel  in  feet; 
R  =  revolutions  per  minute  ; 
W  ==  weight  of  flywheel  in  pounds. 
For  slide-valve  engines,  ordinary  duty 

d-S 

W  =  350,000 

D2R2 
For  slide-valve  engines,  electric  lighting, 

d^S 

W  =  700,000 

D2R2 
For  automatic  high-speed  engines, 

d^S 

W  =  1,000,000 

D2R2 
For  Corliss  engines,  ordinary  duty, 

d^S 

W  =  700,000 

D2R2 
For  Corliss  engines,  electric  lighting, 

d^S 

W==  1,000,000 

D2R2 


SLIDE  VALVE  DIAGRAM 

Method  of  Finding  Outside  Lap,  Per  Cent  Cutoff  and 
Maximum  Steam  Port  Opening 

ACCOMPANYING  diagram  shows  the  relations 
existing  between  cutoff,  port  opening  and  out- 
side lap.  If  2  of  the  3  are  known  the  third  can 
be  readily  found.  The  horizontal  lines  repre- 
sent the  points  of  cutofif,  in  per  cent,  the  vertical  lines, 
outside  lap  in  inches,  and  the  curves  maximum  steam 
port  opening  in  inches.  When  the  outside  lap  and  cut- 
off are  given  or  assumed,  to  find  the  maximum  port 
opening,  from  the  point  of  cutoff  at  the  left,  follow 
the  line  horizontally  to  the  right  until  it  intersects  the 


vertical  line  corresponding  to  the  outside  lap  and  the 
curve  passing  that  point  will  give  the  maximum  port 
opening  in  inches. 

To  find  the  point  of  cutoff  when  the  maximum 
steam  port  opening  and  outside  lap  are  known,  follow 
the  vertical  line  corresponding  to  the  outside  lap,  un- 
til it  intersects  the  curve  corresponding  to  the  port 
opening,  then  follow  the  horizontal  line  to  the  left 
and  read  the  point  of  cutoff. 
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DIAGRAM    FOR    SLIDE    VALVES 


To  find  the  outside  lap  when  cutoff  and  port  open- 
ing are  known,  follow  the  horizontal  corresponding 
to  given  cutoff  to  its  intersection  with  the  curve  for 
given  port  opening;  then  drop  vertically  and  read  the 
lap  required. 


No  MAN  can  hope  to  accomplish  anything  great  in  this 
world  until  he  throws  his  whole  soul,  flings  the  force  of 
his  whole  life  into  it. — Orison  Swett  Marden, 
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THE  SINGLE  VALVE  ENGINE 


Types  of  Valves  and  their  Advantages.     Setting 

AS  explained  in  a  previous  section,  the  D  valve 
answers  all  requirements  of  admitting  and  ex- 
hausting steam,  but  it  is  limited  in  its  range  of 
cutoflf  and  as  the  pressure  on  the  back  is  un- 
balanced, when  used  in  large  sizes,  considerable  power 
is  used  up  in  friction  between  the  valve  and  its  seat. 
The  action  of  the  valve  in  opening  and  closing  is 
gradual  so  that  free  passage  for  steam  is  secured  only 
after  an  appreciable  interval. 

To  overcome  these  defects,  various  devices  are  re- 
sorted to;  balancing  of  pressure  may  be  secured  by  a 
pressure  plate  over  the  back  of  the  valve  which  is  car- 
ried on  strips  at  the  side,  openings  being  made  through 
the  valve  so  that  the  same  pressure  acts  on  both  sides 
as  in  the  Sweet  valve  used  on  the  Ames  engine.  Or  a 
piston  valve  may  be  used,  running  in  a  cylindrical 
seat,  giving  equalized  pressure  all  around  as  in  the 
Ideal  engine. 

Still  another  form  of  balancing  is  the  2-part  valve, 
arranged  so  that  one  face  bears  on  the  seat  and  the 
other  on  the  steam  chest  cover,  the  parts  being  sepa- 
rated to  maintain  their  bearing  by  steam  pressure  as 
in  the  American   Ball  and  the  Skinner  engines. 


FIG.   1.      COMPARISON  OF  PISTON   AND   D   VALVES 

Quicker  opening  and  closing  are  secured  by  the  use 
of  several  openings  at  each  end  of  the  valve,  as  in 
the  Sweet  valve  already  mentioned  and  the  Ridgway 
engine,  or  in  multivalved  engines  by  a  system  of  links 
to  multiply  the  rapidity  of  motion.  The  single  valve 
does  not  lend  itself  readily  to  such  multiplying  action, 
and  extreme  rapidity  of  opening  and  closing  are  not 
of  so  great  consequence  for  the  exhaust  events  as  for 
the  steam  events. 

Range  of  cutoff  is  provided  by  the  shaft  governor 
which  shifts  or  rotates  the  eccentric  so  as  to  change 
the  valve  travel  or  the  timing  of  the  valve,  which 
makes  the  range  limited  only  by  the  advisable  gov- 
ernor motion,  usually  from  practically  zero  up  to  ^ 
or  J^  stroke. 

The  action  of  the  flat  balanced  valve  is  the  same  as 
that  of  the  D  valve,  and  the  method  of  setting  is  the 
same ;  in  case  of  the  multiported  valve,  only  one  edge 
at  each  end  need  be  considered,  as  all  ports  at  one 
end  should  open  and  close  at  the  same  instant  if  the 
valve  is  properly  made.  By  removing  the  steam  chest 
cover  and  balancing  plate,  the  valve  and  seat  are  in 


the  Piston  Valve  and  the  Shifting  Eccentric  Gear 

full  view  and  can  be  got  at  even  more  readily  than  a 
D   valve   to   determine   the  action. 

Piston  Valve  Setting 

POR   the   piston   valve,   it   is   necessary   to   work   by 
measurement,  since  the  valve  seat  is  not  get-at-able 
in  making  adjustments. 

Reference  to  Fig.  1  will  show  the  relation  of  the 
parts  of  D  and  piston  valves.  The  action  is  exactly 
the  same,  and,  of  course,  either  one  may  be  arranged 
to  take  steam  on  the  inside  and  exhaust  at  the  end. 
This   arrangement   is,   however,   unusual   with   the    D 


FIG. 


FINDING  THE   LEAD  OF  A  PISTON  VALVE 


valve,  but  quite  common  with  the  piston  type,  as  it 
avoids  high  pressure  steam  against  the  valve  stem 
stuffing  box.  The  directions  for  setting  will,  therefore, 
be  given  for  a  valve  taking  steam  inside. 

First,  place  the  eccentric  on  the  inner  dead  center 
and  scribe  a  mark  on  the  valve  stem  and  guide  to 
enable  returning  to  the  original  position  if  necessary. 


FIG.    3.      POSITION   OF   CRANK,    ECCENTRIC    AND    PISTON   VALVE 
AT    HEAD    END     DEAD     POINT 

Next  disconnect  valve  stem  from  guide  block,  take 
off  the  back  steam  chest  cover  and  pull  out  valve  and 
stem.  Then  take  off  the  other  chest  cover.  A  piece 
of  thin  sheet  iron  should  be  cut  and  the  edges  dressed 
up  about  1  in.  wide  and  as  long  as  one  valve  head  plus 
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the  lead  (1/32  to  3/32  in.).  If  the  valve  beads  are  not 
the  same  length  make  a  sheet  iron  templet  for  each 
and  mark  them  carefully,  Crank  and  Head. 

Place  one  end  of  the  head  end  templet  against  the 
inside  edge  of  the  head  end  port  as  in  Fig.  2,  and 
scribe  a  fine  mark  at  the  other  end  of  the  templet. 
Do  the  same  thing  with  the  crank  end  templet  at 
the  crank  end  port.  Then  replace  the  valve,  leaving 
the  covers  off  and  connect  up  to  the  eccentric. 

It  should  be  remembered  that  taking  steam  on  the 
inside  end  of  the  valve  calls  for  a  motion  the  reverse 
of  that  when  steam  comes  from  the  outside;  i.  e.,  the 
eccentric  will  follow  the  crank  at  an  angle  of  90  deg. 
less  the  angle  of  advance. 

Place  the  crank  on  head  end  dead  center  and  turn 
the  eccentric  on  the  shaft  until  the  outer  edge  of  the 
valve  is  just  at  the  scribed  mark  and  make  fast  to  the 
shaft.  The  port  will  then  be  open  by  the  amount  of 
lead  selected  when  making  the  templet. 


FIG.  4.   SHAFT  GOVERNOR  BLOCKED  AT  RUNNING  POSITION 
FOR  SETTING  OF  VALVE 

Turn  the  engine  over  to  the  crank  end  dead  center, 
and  the  edge  of  the  crank  end  of  the  valve-should  be 
just  on  its  scribed  mark.  If  it  falls  short  of  the  mark, 
the  lead  on  the  crank  end  is  less  than  that  for  the 
liead  end.  If  it  extends  beyond  the  mark,  the  crank 
end  lead  is  the  larger.  In  either  case  the  lead  should 
be  equalized  by  adjusting  the  length  of  the  valve  stem 
or  changing  the  position  of  the  valve  on  the  rod  by 
half  the  difference  between  the  leads  on  the  2  ends. 
Then  replace  the  steam  chest  covers. 

Verification  of  correct  valve  action  by  means  of  the 
indicator  is  always  desirable,  making  such  changes 
in  valve  stem  length  and  eccentric  position  as  the 
diagrams  show  to  be  wise. 

Setting  the  Valve  with  Shaft  Governor 
Most  engines  are  rated  at  about  54   cutoff,  hence, 

when  setting  a  valve  which  is  driven  by  a  shifting 
eccentric  the  governor  should  be  blocked  out  to  a  posi- 
tion that  will  give  that  cutoff.  The  operation  is  then 
the  sarne  as  for  the  D  valve  with  fixed  eccentric,  allow- 
ing, of  course,  for  reversal  of  motion  if  a  reversing 
rocker  is  used  between  eccentric  and  valve,  as  for  in- 
stance in  the  case  of  the  Ames  center  crank  engine. 

The  engine  should  be  turned  over  after  the  valve 
is  set  and  the  crosshead  position  noted  for  cutoff  at 


each  end.  Sometimes  it  is  desirable  to  adjust  for  some- 
what greater  lead  to  the  crank  end  in  order  to  bring 
the  cutoffs  more  nearly  equal,  but  head  end  lead  should 
never  be  cut  down  so  as  to  show  late  on  the  diagram, 
and  the  lead  should  never  be  so  large  as  to  cause  racing 
at  light  loads. 

If  the  governor  is  so  made  or  located  that  it  can 
not  be  blocked  out,  the  setting  may  be  made  with  the 
governor  at  the  innermost  position,  as  the  division  of 
lead  between  the  ends  is  not  greatly  altered  by  the 
change  in  position  of  the  governor,  and  the  exact  di- 
vision of  lead  for  best  action  can  be  determined  from 
the  indicator  diagrams. 

If  the  governor  turns  the  engine  around  the  shaft 
\o  alter  the  lead,  as  in  some  older  engines,  the  valve  is 
set  the  same  as  the  D  valve  with  governor  in  inner- 
most position. 

The  descriptions  of  single  valve  engines  following 
give  a  clear  idea  of  all  modern  valves  and  governors 
as  well  as  other  details. 


A.  B.  C.  VERTICAL  ENGINES 
American  Blower  Co.,  Detroit,  Mich. 

'PHIS   engine   was   designed   to  provide   a  high   speed 

small  engine  for  continuous  hard  service  such  as 
driving  blowers,  generators  for  lighting  and  exciter 
sets,  centrifugal  pumps,  conveyors  and  hoists. 

In  this  engine  frame  the  easy  curves  and  graceful 
lines  will  attract  the  attention  of  every  engineer  as 
being  beautiful  and  easily  cared  for.  The  base  of  the 
engine  is  large,  assuring  stability  and  rigidity  as  well 
as  increasing  the  surface  for  radiating  heat  and  set- 
tling any  impurities  out  of  the  oil.  The  enclosing 
plates  are  easily  removed  by  simply  turning  a  milled 
hand  nut,  which  leaves  all  the  interior  parts  easily 
accessible. 

The  stuffing  box,  which  is  not  enclosed,  can  be 
inspected  at  any  time,  and  this  arrangement  prevents 
the  heat  from  the  steam  communicating  to  the  oil 
space. 

The  cylinder  has  short  and  direct  ports,  with  piston 
rings  over-running  the  counter  bore.  The  seat  for 
the  valve  is  first  bored  and  reamed  on  the  machine 
and  afterward  reamed  by  a  sizing  reamer  by  hand,  to 
secure  a  fit  which  will  prevent  steam  from  blowing 
through  between  valve  and  seat.  The  piston  valve 
is  ground  between  centers  to  standard  diameter,  and 
takes  a  very  fine  finish. 

Drain  cocks  of  the  automatic  relief  type  will  auto- 
matically open,  relieving  the  engine  of  undue  strain 
and  avoiding  possible  wreckage. 

The  piston  is  pressed  on  the  rod  against  a  collar, 
which  is  left  of  good  size  when  turning  the  rod,  and 
is  secured  by  a  standard  nut  screwed  down  tight  with 
the  remaining  projection  of  the  rod  riveted  over  the 
nut. 

Crosshead  pin  brasses  in  the  connecting  rod  have 
the  same  composition  as  the  shoes  and  will  not  cut 
with  the  pin;  adjustment  being  a  standard  wedge 
locked  by  2  cap  bolts  on  the  larger  sizes,  and  by  a 
lock  nut  on  the  smaller.  Crank  brasses,  lined  with 
babbitt  metal,  are  held  in  a  marine  type  rod  end,  both 
crosshead  and  crank  brasses  being  1/32  in.  shorter 
than  the  pins,  so  the  rod  may  slide  endways  along 
the  pins  to  make  sure  they  are  not  drawn  too  tight 
when  adjusting. 

To  adjust  the  crank  end,  the  lock  nut  is  loosened, 
then  the  head  of  the  connecting  rod  bolt  (not  a  nut) 
may  be  turned,   drawing  up   the   cap   as   the   bolt   is 
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threaded  into  the  caj).  The  exact  adjustment  is  de- 
termined by  sliding  the  rod  endways  on  the  crank- 
pin,  and  tightenini;-  the  lock  nut  does  not  afifect  this 
adjustment. 

The  flywlicel  is  so  designed  that  the  greater  part 
of  the  weight  conies  in  a  plane  close  up  to  the  end 
of  the  main  bearing,  and  relieving  to  that  extent  the 
breaking  strains  in  the  shaft.  The  internal  flanges 
retain  water  that  may  drip  and  splash  into  it,  and  add 
to  the  strenotli  of  the  wheel. 


FIG.    1.      A.    B.    0.    ENCLOSED    AT^TOMATIC    ENGINE 

The  Rites  inertia  governor  has  a  special  device 
attached  to  it  by  which  the  spring  lever  arm  can  be 
shifted,  to  change  the  speed  of  the  engine  either  faster 
or  slower  and  still  retain  ])erfect  regulation,  within 
one  per  cent  from  no  load  to  full  load.  The  weight 
arm  is  placed  on  the  side  away  from  the  engine,  so 
it  is  easy  to  adjust  when  changing  the  speed. 

Before  starting  a  new  engine,  a  quantity  of  warm 
water  and  oil  is  put  into  the  engine  base,  sufficient 
to  surround  the  strainer  located  in  the  center  of  the 
base,  Fig.  2.  This  is  drawn  into  the  pump  as  it  re- 
volves and  discharged  into  the  large  vertical  pipe, 
which  conveys  the  oil  to  the  top  of  the  frame,  empty- 
ing through  a  glass  cup  located  oustide  where  the 
flow  can  be  easily  seen.  This  cup  discharges  through 
a  strainer  into  an  oil  pan  to  which  brass  oil  tubes  are 
attached  for  distributing  oil  to  the  various  bearings 
and  wearing  surfaces,  the  tubes  projecting  up  to  the 
top,  with  a  narrow  slit  cut  down  one  side  of  each, 
to  cause  an  equal  flow  of  oil  into  each  tube  and  pre- 
vent scale,  lint  or  dirt  getting  into  them. 


One  short  tube  carries  oil  into  an  oil-boat  on  the 
crosshead  pin,  from  which  the  oil  drops  on  oil  trays, 
attached  one  to  the  enclosing  panel  on  each  side  of 
the  frame.  From  these  trays  spouts  conduct  the  oil 
to  cups  cast  in  the  tops  of  the  main  bearings,  whence 
it  runs  along  the  oil  grooves  in  the  bearings. 

On  the  governor  side,  the  oil  goes  from  the  bearing 
into  the  eccentric,  passing  through  a  groove  in  the 
eccentric  to  the  governor-weight  pin,  and  along  the 
pin  to  the  opposite  end,  whence  it  flows  into  a  channel 
drilled  in  the  hub  of  the  flywheel  back  into  the  tray 
beneath  the  eccentric,  and  downward  through  a  chan- 
nel cored  in  the  supporting  web  beneath  the  main  bear- 
ing into  the  oil  reservoir  in  the  base. 

In  the  other  bearing,  oil  simply  traverses  the  bear- 


PIG.  2.     VERTICAL  SECTION  SHOWING   OILING  SYSTEM 

ing  into  a  groove  and  thence  into  the  base.  By  another 
tube  oil  from  the  pan  at  the  top  of  the  frame  is  carried 
to  another  channel  in  the  main  bearing  on  the  fly- 
wheel side,  and  into  a  deep  groove  cut  into  the  side 
of  the  large  bronze  worm  on  the  engine  shaft,  which 
by  centrifugal  force -forces  the  oil  into  a  channel  cut 
across  the  face  of  the  crank-pin. 

Through  a  large  groove  on  each  side  where  the 
halves  of  the  crank-pin  brasses  join,  oil  is  admitted 
to  the  surface  twice  per  revolution  and,  escaping  from 
the  opposite  side  of  the  crank-pin,  drips  onto  a  filter 
cloth  suspended  beneath  it.  from  which  it  drips  into 
the  oil  reservoir. 

Two  other  short  tubes  carry  oil  into  channels  lead- 
ing to  grooves  cut  diagonally  across  the  faces  of  the 
ways,  after  lubricating  which  the  oil  joins  that  from 
the  crosshead  pin. 

This  system  allows  every  bearing  to  be  so  loose 
that  the  shaft  or  pin  can  be  easily  moved  by  hand, 
giving  a  film  so  thick  that  there  is  absolutely  no  con- 
tact between  metals. 
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The  pump  is  a  simple  bronze  gear,  accurately  cut, 
and  fitting  close  to  the  surrounding  case.  Having  no 
valves  or  other  loose  parts,  it  requires  no  attention. 

In  the  A.  B.  C.  double  engine  the  construction  is 
the  same  except  that  a  single  valve  between  the  2 
cylinders  controls  steam  distribution  to  both,  and  the 
governor  is  mounted  inside  the  frame  between  the 
cranks,  which  are  double  throw. 

These  engines  are  built  in  sizes  from  3^4  by  3  in. 
single  to  9  by  8  in.  double  cylinder,  giving  capacities 
from  V/4  to  130  hp. 


AMERICAN-BALL  ENGINE 
American  Engine  Co.,  Bound  Brook,  N.  J. 

'PHIS  engine  is  of  center  crank  type  with  open  top 

frame,  and  planed  guides  mounted  top  and  bottom 
of  the  crosshead  on  planed  seats,  the  guides  thus  being 
adjustable   and   permitting   of   a   solid   crosshead. 

The  crankshaft  is  forged  of  steel  with  heavy  and 
rigid  cranks,  to  which  the  counter-balances  are  se- 
cured b}^  large  studs  and  nuts,  Fig.  4,  providing  an 
easy  method  of  adjusting  the  counter-balance  to  the 
conditions  of  the  foundation  by  substituting  heavier 
or   lighter   counterweights,   as   the   case   may   require. 

In  the  shaft  governor,  2  features  attract  attention; 
the  method  of  establishing  a  gravity  balance,  and  the 
arrangement  and  relation  of  the  springs. 

Besides  the  single  pivoted  arm,  a  second  arm  is 
so  pivoted  that  its  center  of  gravity  is  practically  on 
the  axis  of  the  shaft,  and,  therefore,  develops  no  cen- 
trifugal force.  This  second  arm  is  so  connected  to 
the  governing  or  centrifugal  arm  that  the  gravity 
of  one  is  always  opposed  by  the  gravity  of  the  other 
at  every  position  of  the  wheel.  Hence  the  centrifugal 
force  of  the  governing  arm  under  the  control  of  the 
springs  is  made  to  govern  the  engine,  while  the  dis- 
turbing gravitation  of  this  arm  is  neutralized  or  bal- 
anced by  the  opposing  gravity  of  the  second  arm, 
which,  as  before  stated,  has  practically  no  centrifugal 
force. 


of  the  radial  spring  and  the  tightening  of  the  other 
reduces  the  drop  in  speed  under  load,  and  the  reverse 
adjustment  increases  it,  which  is  often  convenient 
where  several  engines  are  to  be  adjusted  to  run  in 
parallel  service  and  it  is  desired  to  make  each  take  its 
share  of  the  load. 

The  valve  consists  of  2  parts  which  are  in  reality 
2  valves  with  telescopic  sleeves  connecting  their  backs 
and  forming  a  continuous  passage.  The  2  faces  of  this 
double  valve  perform  similar  functions  on  opposite 
seats  in  the  steam  chest,  which  seats  are  duplicates 
of  each  other  in  regard  to  the  ports. 


FIG.  2.   BALANCED  VALVE  WITH  PARTS  SEPARATED 

Steam  is  admitted  at  the  top  of  the  steam  chest 
into  the  interior  of  the  valve.  The  faces  of  the  valves 
are  held  in  contact  with  their  corresponding  seats  by 
steam  pressure,  that  diameter  of  the  telescopi-c  sleeves 
being  selected  which  insures  positive  contact  between 
the  valve  and  its  seats  in  all  positions  without  undue 
friction;  the  telescopic  action  insures  a  continuous 
contact  with  a  minimum  of  wear  which  is  "taken  up" 
automatically. 

A  convenient  reducing  motion  is  included  in  the 
design  of  the  engine,  and  is  always  ready  to  be  thrown 
into  action  or  immediately  stopped  by  a  trigger. 


FIG.    1.      SIMPLE    AMERICAN-BALL    ENGINE 

Use  of  double  springs  prevents  swaying  or  belly- 
ing, and  aids  in  the  delicate  balancing  of  the  govern- 
ing forces.  These  springs  are  convenient,  also,  for 
slight  adjustments  of  what  is  known  as  the  "charac- 
teristic" of  the  governor,  or  in  other  words  the  real 
difference  in  speed  at  the  several  points  of  cutoff. 
Generally   speaking,   and   within   limits,   the   slacking 


FIG.  3.     BUILT  IN  REDUCING  MOTION   (PATENTED) 

In  the  angle-compound  arrangement,  2  engines,  one 
horizontal  and  one  vertical,  connect  to  the  same  crank- 
pin,  so  that  the  inertia  forces  of  each  engine  are  made 
to  neutralize  those  in  the  other. 

This  general  arrangement  is  illustrated  in  Fig.  4, 
which  is  a  sectional  view  showing  the  reciprocating 
parts   of   the    2    engines,    whose    connecting-rods    are 
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placed  side  by  side  on  a  crank-pin  of  double  the  usual 
length,  this  crank-pin  being  part  of  a  crank-shaft 
having  pillow  block  bearings  at  both  sides  so  that  all 
thrusts  are  carried  between  these  bearings  and  not  on 
overhanging  parts. 

The  counterweights  attached  to  the  heel  of  the 
crank  are  made  sufficient  to  balance  the  inertia  thrusts 
of  the  horizontal  reciprocating  parts  when  passing 
the  horizontal  centers,  and  the  same  counterweights 
balance  the  vertical  thrusts  of  the  vertical  parts  when 
passing  the  vertical  centers,  thus  the  sum  of  these 
thrusts  is  practically  balanced  by  the  counterweight 
at  all  times. 


FIG.  4.     SECTION  OP  AMERICAN-BALL  ANGLE-COMPOUND  ENGINE 

The  turning  effort  on  the  shaft  is  steadied  ;  lighter 
flywheels  may  be  used;  and  with  the  use  of  a  bypass 
to  the  low-pressure  cylinder  the  engine  is  always  in 
position  to  turn  the  crank ;  the  engine  occupies  small 
floor-space  in  proportion  to  the  power. 

Mechanical  details  are,  with  slight  modifications, 
the  same  as  for  the  simple  engine,  the  low-pressure 
valve  being  driven  by   separate  fixed   eccentric. 


Adjustable  sight  feeds  are  provided  at  each  bearing, 
and  these  are  piped  together  and  coupled  to  a  tank 
mounted  on  the  top  of  the  frame,  and  provided  with 
filter.  A  valveless  pump  of  a  special  type,  which 
cannot  be  choked  by  waste  or  foreign  substance,  auto- 
matically pumps  the  used  oil  back  into  the  tank. 

The  main  bearing  boxes  are  designed  so  they  do 
not  quite  touch  the  shaft.     The  oil  is  drawn  into  this 


FIG.   2.      2-PART   MAIN  BEARING 

capillary  space  by  the  rotation  of  the  shaft,  and  as  the 
space  gradually  lessens  in  the  direction  of  rotation 
it  forms  a  powerful  pump,  capable  of  forcing  the  oil 
in  against  enormous  pressure.  The  boxes  are  solidly 
locked  in  position,  yet  may  be  readily  adjusted  while 
the  engine  is  in  motion.  The  lower  box  can  be  con- 
veniently removed  by  raising  the  shaft  a  small  amount. 
The  crosshead  is  provided  with  removable  shoes 
secured  in  such  a  manner  as  to  prevent  any  possi- 
bility of  their  getting  loose,  and  the  wearing  surfaces 
faced  with  genuine  babbit.  The  adjustment  for  wear 
does  not  shift  the  shoe  endwise,  consequently  they 
are  always  central  with  the  crosshead  pin.  The  cross- 
head  runs  in  bored  guides  of  large  wearing  area. 
The  center  of  the  crosshead  pin  is  of  forged  steel  and 
the  outside  of  a  special  mixture  selected  for  its  excep- 
tional  wearing   qualities,   and   is   so   arranged   that   it 


THE  BALL  SIDE  CRANK  ENGINE 
Ball  Engine  Co.,  Erie,  Pa. 

'PIIESE    engines    are    built    in    the    following   types : 

Horizontal  single  cylinder,  tandem  compound, 
cross  compound,  vertical  single  cylinder  and  cross 
compound,  from  8o  to  8oo  horsepower. 

The  side  crank  construction  has  been  adopted  be- 
cause of  its  superior  adaptation  to  usual  conditions 
of  service;  The  frames  are  heavy,  and  the  design — 
by  a  scientific  disposition  of  the  metal — is  such  as  to 
give  great  strength  and  rigidity. 

Means  are   provided   to  keep  the   shaft  always  in 

alinement.     To  those  who  realize  how  necessary  aline-  can  be  given  a  new  surface  for  wear.     This,  in  con- 

ment  is  for  correct  operation,  and  how  seldom   it  is  nection  with  the  excellent  wearing  qualities  of  the  pin 

maintained  in  service,  the  value  of  this  is  apparent.  and  the  unusually  copious  lubrication  eliminates  the 

The   oiling  system   furnishes   a   reliable   means   of  troubles   ordinarily   experienced    with    crosshead    pins 

supplying  oil  to  the  bearings  in  any  quantity  desired,  and  boxes. 


FIG.  4.     SWEET  BALANCED  VALVE 
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The  connecting  rod  is  a  single  steel  forging  with 
ends  bored  and  slotted  for  the  boxes.  The  crank 
boxes  are  lined  with  hard  genuine  babbitt.  The  cross- 
head  boxes  are  of  a  special  anti-friction  bronze,  having 
practically  the  same  coefficient  of  expansion  as  steel 
and  iron  so  that  all  parts  expand  alike.  Wedge  ad- 
justments are  provided  and  the  wedges  are  adjusted 
by  bolts  threaded  entirely  through  the  wedges,  and 
of  a  larger  size  than  ordinarily  used. 

The  crank  shaft  is  a  single  forging  of  high  carbon 
open    hearth    steel,    ground    to    smooth    and    accurate 


BUFFALO    SIDE   AND    CENTER   CRANK 
ENGINES 
Buffalo  Forge  Co.,  Buffalo,  N.  Y. 

3UFFALO  horizontal  engines  are  built  in  both  the 
side  crank  and  center  crank  types,  and  in  2  classes, 
difiPering  only  as  to  the  method  of  lubrication.  Cla-ss 
B  engines  are  provided  with  large  sight  feed  oil  cups, 
and  are  recommended  for  such  low  speeds  as  will  not 
allow  of  splash  lubrication.  Class  A  engines,  enclosed, 
run  in  oil  and  use  the  splash  system  of  lubrication. 


FIG.    3.      BALL   DIRECT   WEIGHT 
GOVERNOR 


FIG.    1.      BALL    SIDE    CRANK    ENGINE    WITH    SUB-BASE 


running  surfaces.  The  crank  and  pin  are  cast  integral 
of  a  special  mixture  of  iron  and  steel,  having  great 
strength  and  superior  wearing  qualities. 

The  R.  A.  S.  governor  used  in  Ball  engines  carries 
the  weight  directly  on  the  spring,  and  does  not  trans- 
mit its  centrifugal  stress  through  any  bearing,  thus 
eliminating  the  troubles  caused  by  friction  which 
afifect  other  governors. 

It  has  a  powerful  spring,  which  means  a  powerful 
governor,  not  affected  by  the  ordinary 
friction  of  the  valves  and  valve  gear.  Its 
adjustments  are  so  simple  and  certain 
that  they  do  not  require  an  expert.  There 
are  but  two  simple  adjustments,  one  for 
controlling  the  speed,  the  other  for  regu- 
lation, both  of  which  are  easily  made,  and 
when  made  are  permanent. 

The  valve  is  of  the  flat  balanced  type, 
and  has  less  clearance  than  any  other 
used  in  single  valve  engines. 

Means  are  provided  by  which  the 
valve  may  be  readily  and  accurately  ad- 
justed to  take  up  any  wear  that  may 
occur.  With  no  greater  skill  than  that 
employed  in  adjusting  the  connecting  rod 
boxes  of  the  engine,  the  valve  can  be 
kept  steam  tight  during  the  lifetime  of 
the  engine.  This  device  is  patented  and 
used  exclusively  on  Ball  engines. 


Lubrication  of  both  types  of  engines  is  the  same, 
and  the  construction  differs  only  so  far  as  each  type 
demands.  The  engine  frame  is  a  one-piece  casting, 
being  a  combination  of  the  tangye  and  girder  types, 
designed  for  strength  and  compactness.  Guides  are 
of  the  bored  type,  cast  solid  with  the  frame,  which  is 
supported  by  a  substantial  sub-base  constructed  so 
as  to  receive  in  a  groove  any  waste  oil,  and  prevent 
its  dripping  doAvn  the  sides. 


A  METHOD  WHICH  has  been  found  satisfactory  for 
filling  bearing  grooves  with  graphite  is  as  follows :  Take 
silicate  of  sodium  and  reduce  with  water  to  about  the 
consistency  of  thin  maple  syrup  and  add  enough  graphite 
to  make  a  thick  paste.  This  paste  should  be  quickly 
pressed  into  the  grooves  of  the  casting,  as  it  hardens 
very  rapidly,  and  the  casting  should  then  be^  dried  in  a 
very  slow  oven,  for  if  the  heat  is  intense  it  will  cause 
the  paste  to  blister. 


PIG.   1.     BUPrALO  SIDE   CRANK  CLASS   A   ENGINE 

The  crank  shaft  is  forged  in  one  piece  of  open- 
hearth  steel,  with  cast-iron"  disks,  carrying  counter- 
balance weights,  built  solidly  onto  the  crank  forgings. 
The  crank  is  counterweighted  so  correctly  that  the 
engine   will    run   without   vibration.      For   side   crank 
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engines  the  shaft  is  forged  steel  with  a  cast-iron  disk 
'shrunk  on. 

The  crosshead  has  shoes  which  are  filled  with  best 
babbit  metal  and  accurately  fitted  to  the  guides,  ta- 
pered and  fastened  to  the  crosshead  proper  with  a 
screw  and  lock  nut  attachment  to  take  up  wear. 

The  outboard  bearing  is  cast  integral  with  the 
pedestal  and  ball  and  socket  liners  insure  correct 
alinement. 

The  connecting  rod  is  forged  of  open-hearth  steel, 
slotted  at  the  crosshead  end  for  solid  brass  boxes,  and 
with  wedge  adjustment.  The  same  method  is  also 
employed  at  the  crank  end,  which  in  design  is  of  the 
locomotive  type. 

Cylinder  and  valve  chest  are  cast  in  one  piece, 
and  protected  with  polished  sheet  metal  lagging,  en- 
closing a  space  for  insulation.  Ports  are  of  ample 
area,  short  and  direct,  to  reduce  clearance  to  a 
minimum. 

A  perfectly  balanced  piston  valve  is  used  consist- 
ing of  2  heads,  each  provided  with  a  special  snap 
ring  which  insures  perfect  seating,  and  expands  to 
take  up  the  wear.  The  valve  pistons  are  mounted  on 
a  common  rod  of  size  to  make  them  rigid,  and  may 
be  adjusted  independently.  The  valve  seat  is  formed 
by  2  removable  bushings,  carefully  reamed  to  fit  the 
valve.  Automatic  relief  valves  of  special  design  are 
supplied  for  guarding  against  damage  due  to  water 
in  the  cylinder.  Rocker  arm  motion  is  used  on  engines 
of  14-in.  stroke  and  over  to  drive  the  valve,  and  on 
engines  of  12-in.  stroke  and  under,  a  ram  is  used  in- 
stead of. a  rocker  arm. 

The  governor  has  but  3  moving  parts,  eccentric, 
link  and  spring.  The  eccentric  is  supported  by  and 
swings  on  a  steel  pin,  which  passes  through  the  gov- 
ernor wheel  hub  and  is  secured  by  a  nut  at  the  outer 
end.  It  is  provided  with  a  slotted  arm,  and  a  pin 
through  the  slot  connects  it  with  a  link  connected  to  the 
governor  weight  and  provided  with  spherical  bearings 
at  each  end,  to  insure  alinement.  The  guarantee  of 
regulation  is  1.5  per  cent  speed  variation  from  no  load 
to  full  load. 

In  the  compound  type,  the  low-pressure  valve  is  of 
flat  slide  type,  double  ported  and  balanced  with  pres- 
sure plate,  and  driven  from  a  fixed  eccentric. 

Other  types  of  engines  are  built  by  the  company 
with  plain  slide  valve,  throttling  governor  and  box 
girder  bed  to  meet  requirements  of  minimum  ex- 
pense, and  all  types  are  built  in  vertical  arrangement, 
the  details  except  frame  being  the  same  as  for  the 
horizontal  engines.     

BATES  VERTICAL  ENGINE 

The  Bates  Machine  Co.,  Joliet,  111. 

pULLY    enclosed,    with    removable    valve    bushings, 

this  engine  is  neat  in  appearance  and  rigid  in  con- 
struction. The  frame  is  a  solid  casting  carrying 
guides,  bearings  and  oil  reservoir,  stiffened  in  front 
by  a  removable  strut  rod  allowing  easy  access  to  shaft 
and  bearings  when  making  -repairs. 

The  shaft,  with  center  crankpin,  larger  in  diameter 
than  the  shaft,  gives  a  rigid  construction  that  main- 
tains alinement,  and  ring-oiling,  2-part  bearings  give 
long  life  and  generous  lubrication. 

At  the  crosshead,  the  connecting  rod  is  of  closed 
end  type  with  bronze  bushings,  and  at  the  crank  end 
of  marine  type  with  babbitted  boxes. 

Oil  passes  from  the  bearings  to  the  reservoir  in 
the  bottom  of  the  frame,  whence  it  drains  to  a 
•separator   which    removes   the   water,   then   to   an    oil 


filter  and  is  returned  by  a  force  pump  to  a  reservoir 
located  on  the  cylinder.  Through  a  multiple  sight 
feed  it  is  conducted  by  a  system  of  pipes  to  the  bear- 
ings and  repeats  its  course. 

A  double  ported  piston  valve  controlled  by  a  Rites 
governor  regulates  steam  supply  and  exhaust. 


FIG.    1.      BATES   VERTICAL   HIGH-SPEED   ENGINE 

The  Bates  engine  is  built  in  simple  and  compound 
arrangement  in  sizes  from  25  to  500  hp.  at  speeds 
of  375  to   180  r.p.m. 


THE    BROWNELL    ENCLOSED    SELF    OILING 

AUTOMATIC  ENGINE 

The   Brownell   Co.,   Dayton,  O. 

p^NTIRELY  new  designs  of  engines  made  by  this  Com- 
pany have  recently  been  completed  embodying  many 
new  features  and  advantages.  Arrangement  to  obtain 
any  cylinder  bore  or  stroke  desired,  ability  to  fit  any 
cylinder  or  any  flywheel  to  any  frame  and  interchange- 
able manufacture  to  templates  and  gauges,  give  great 
flexibility  as  to  speeds,  pressures,  and  powers. 

Tn  the  frame,  extra  metal  is  used  and  where  neces- 
sary, extra  internal  ribs  are  provided  to  stiffen  the  frame, 
and  into  which  impurities  may  flow,  insuring  solid  metal 
at  all   important  points. 
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A  single-piece  massive  frame  carries  a  heavy  main 
bearing.  Between  the  guides  and  the  cyhnder  is  a  space 
forming  a  chamber  into  which  oil  and  water  from  the 
stuffing  boxes  drain  and  are  carried  to  a  pan  in  the  base 
of  the  frame  where  it  can  be  drawn  off  at  any  time,  fil- 
tered and  used  again. 

Great  care  has  been  taken  to  confine  the  oil  which 
is  used  on  the  splash  oiling  system.  The  bottom  of  the 
cover  plate  which  closes  the  opening  to  the  crosshead 
fits  into  a  cast-iron  groove  draining  to  the  guide  chamber, 


FIG.     1.       FRAME     OF    THE    BROWNELL    ENGINE,     SHOWING    OIL 

GROOVE    BELOW    THE     COVER    PLATE;     RESERVOIR    IN 

CRANK  CASE  FROM  WHICH  OIL  IS  FED  TO  THE 

GUIDES    AND    VALVE    ROD    GUIDE    BAR. 


will  be  wiped  across  the  bridge  into  the  reservoir,  formed 
by  beveling  back  the  quarter  box  edges  from  which  the 
next  grooves-  below  take  their  supply. 

Enclosing  the  crank  disk  which  is  forced  on  the  shaft 
by  hydraulic  pressure,  is  a  casing  of  planished  steel  and 
polished  angles.  This  casing  is  vented  by  a  hole  in  the 
upper  handle  having  an  L  outlet,  so  that  the  oil  is  not 
forced  out.    This  avoids  any  "breathing"  of  the  case. 

The  solid  end  connecting  rod  has  split  boxes  with 
wedge  adjustment  in  the  same  direction,  and  turns  on  a 
crosshead  pin  held  into  the  head  by  a  flange  and  4  clamp 
bolts  and  adjusted  for  any  slight  wear  by  2  distance 
screws  through  the  flange  and  bearing  on  the  crosshead. 
This  also  serves  to  remove  the  pin  which  can  be  turned 
90  deg.  to  insure  even  wear  on  the  pin. 


PIG.     2.       CYLINDER     AND     STEAM     CHEST     CASTING,     SHOWING 

CENTERING  RING,  PISTON  ROD,   STUFFING  BOX,  AND 

CARRYING  FLANGE,  AND  THE  DRAIN 

BOX  FOR  VALVE  ROD  GLAND 


from  where  the  oil  is  carried  by  gravity  to  the  main  oil 
reservoir.  There  is  also  a  covering  or  casing  over  the 
eccentric  which  carries  the  oil  to  the  main  reservoir. 

The  four-part  main  bearing  has  extra  large  bearing 
area,  insuring  cool  bearings.  The  bottom  piece  fits  a 
bored  seat  with  a  tongue  and  groove.  This  prevents  end 
motion.    Both  side  pieces  are  adjusted  by  wedges  at  each 


Shoes  are  bronze  castings,  of  w^edge  shape  and 
adjusted  by  nuts  against  an  end  lug  and  having  at  the 
forward  end  stud  bolts  to  clamp  them  to  the  head. 
They  have  large  bearing  area  with  oil  grooves  cast 
in  the  surface.  The  piston  rod  is  held  by  screw  and 
jam  nut  and  in  the  piston  by  a  straight  forced  fit  and 
nut  on  the  outside  end. 


I:. 


FIG."   3.      VALVE    GEAR    SIDE    OF    BROWNELL    ENGINE,    SHOWING    VALVE    ROD    GUIDE    BAR    AND    ADJUSTMENT 

OF   OUTBOARD   BEARING 


end  bearing  against  distance  pieces,  and  controlled  by 
bolts  through  the  cap.  The  top  piece  is  adjusted  by  liners 
and  is  held  down  by  jam  screws  through  the  cap. 

All  pieces  are  babbitted  and  with  oil  grooves  which 
start  from  the  upper  edge,  but  do  not  carry  quite  to  the 
lower  edge,  so  that  the  grooves  must  fill  before  the  oil 


Flywheel,  eccentric  and  Rites  governor  are  split 
and  removable,  the  governor  being  specially  designed 
to  bring  the  center  of  gravity  close  to  the  center  of 
the  shaft,  to  permit  the  use  of  a  light  spring,  and  with 
long  inertia  arms  to  give  great  sensitiveness  to  instan- 
taneous change  of  load. 
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A  forged  steel  valve  rod  guide  bar  is  carried  in 
brackets  and  runs  in  a  flood  of  oil  supplied  from  a 
pocket  which  is  filled  by  the  splash  system. 

The  valve  is  of  Sweet  double  ported  type,  but 
designed  without  center  web  to  give  lightness  and 
freedom  from  casting  strains. 

It  is  covered  by  a  flat  plate  which  is  held  from 
endwise  motion  by  adjusting  screws  so  that  the  lead 
can  be  varied  between  the  ends  of  the  cylinder,  a 
method  which  gives  wide  range  in  controlling  the 
events  of  the  stroke.     The  plate  is  held  against  the 


an  oil  pan  under  the  crank  to  prevent  oil  reaching  the 
foundation. 

For  use  on  mine  fans  and  for  other  loads  where 
variable  speeds  are  needed,  a  form  of  Stephenson  link 
is  used,  but  with  both  eccentrics  set  ahead  of  the 
crank,  one  of  them  being  129  deg.  ahead,  and  the  other 
191  deg.  ahead,  so  that  the  travel  of  the  valve  is 
changed  by  hand  by  setting  the  link  to  bring  the  valve 
under  control  of  one  eccentric  or  the  other. 

The  details  of  this  fan  engine  are  the  same  as  for 
the  automatic ;  Fig.  5  shows  the  arrangement  of  the 
link  and  eccentrics,  and  the  form  of  cylinder  head  used 
in  all  engines. 


>«-e 


FIG.    4. 


VALVE    AND    PRESSURE    PLATE,    SHOWING 
SPRINGS  AND  PLATE  ADJUSTING  SCREWS 


RELIEF 


CHANDLER  AND  TAYLOR  ENGINES 

Chandler  &  Taylor  Co.,  Indianapolis,  Ind. 

A  LL  these  engines  are  built  to  gage  on  the  inter- 
changeable plan  so  that  repairs  can  be  easily  ob- 
tained. In  many  respects  they  conform  to  the  best 
of  usual  standards  such  as  the  use  of  the  Sweet  multi- 
ported  valve,  the  Armstrong  governor,  bored  guides, 
box  .piston  with  snap  rings,  piston  rod  held  into  cross- 


valve  by  flat  springs  bearing  on  the  steam  chest  cover, 
providing  a  means  of  relief  in  case  of  excess  pressure. 

The  steam  and  exhaust  ports  are  designed  for  low 
velocity,  live  steam  flowing  at  not  over  4500  ft.  a  minute 
and  exhaust  steam  as  low  as  2000  ft.  Under  the  cylinder 
of  larger  engines  is  placed  a  foot  to  carry  the  overhang 
and  the  weight  of  pipe  and  valves. 

This  Company  also  builds  the  same  type  of  engine 
with  high  and  low  pressure  cylinders,  either  the  tandem 
or  cross-compound  type,  condensing  or  non-condensing. 


FIG. 


5.       BROWNELL     ENGINE     WITH     VARIABLE     SPEED     LINK 
MOTION    AND    SUPPORTING   FOOT    FOR   CYLINDER 


In  addition  to  the  enclosed  type  frame,  new  designs 
have  just  been  completed  for  an  open  type  frame  to  be 
used  in  connection  with  either  throttling  or  automatic 
governors.  This  open  type  frame  will  be  built  with 
on  the  smallest  sizes.  The  open  frame  is  the  same  as  the 
quarter  box  bearing  on  the  larger  sizes  and  angle  box 
rolling  mill   type   of  Corliss  engine   frame,   and   carries 


■i.. 


FIG.  2. 


ELECTRIC  LIGHT  ENGINE  WITH  SHAFT  GOVERNOR  AND 
SPLASH    LUBRICATION 


head  with  screw  and  jam  nut,  and  double  head  to 
prevent  condensation  from  the  cylinder  mixing  with 
the  oil.  In  many  other  parts  special  features  have 
been  adopted  as  the  result  of  careful  consideration 
of  the  requirements  of  the  engine  room. 

For  instance,  every  adjustment  that  has  to  be  made 
is  arranged  to  work  by  a  fine  thread  screw,  which  can 
be  easily   reached,  giving  accuracy  and  convenience. 

The  frame  is  cast  in  a  single  piece  extending  from 
main  bearing  to  cylinder,  with  long,  straight  lines 
giving  strength,  rigidity  and  pleasing  appearance. 
This  has  large  side  openings  as  shown  in  Fig.  1  to 
give  access  to  crank  and  crosshead,  the  crank  cover 
being  also  removable. 

The  cylinder  is  bolted  to  the  frame  with  a  male  and 
female  joint,  and  in  the  larger  sizes,  above  100  kw., 
the  back  end  is  carried  on  a  saddle  with  screws  to 
adjust  the  height  and  side  screws  which  permit  of 
come  and  go  with  expansion,  but  prevent  side  swing. 
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This  saddle  guards  against  any  possible  slight- sagging 
of  the  cylinder  from  carrying  on  it  too  great  weight 
of  piping,  valves  and  separator. 

The  3-part  quarter  box  main  bearing  has  a  shallow 
bottom  piece  resting  on  a  flat  base,  and  side  pieces 
which  extend  over  the  top  of  the  shaft  nearly  to  meet- 
ing. The  inner  one  rests  against  a  space  block,  and 
the  outer  is  adjusted  by  3  screws  through  the  frame, 


Solid  ends  of  the  connecting  rod  are  provided  with 
bronze  boxes  for  the  crosshead  end  and  brass,  babbitted 
boxes  for  the  crankpin,  both  having  wedge  adjustment 
in  the  same  direction. 

Adjustment  of  the  box  section  crosshead  is  by 
shoes,  wedge-shaped  on  the  inner  side  and  bearing 
against  similar  wedges  on  the  head.  Stud  bolts  in 
the  end  of  the  head  carry  double  lock  nuts  bearing 


FIG.    3.     FANTAIL.   CRANK 
WITH    SPLASH   RIM 


FIG.    4.      DETAIL   OF   CROSSHEAD 
SHOE    FASTENING 


PIG.    5.      ENCLOSED 
VALVE    SLIDE 


having  locknuts  to  hold  the  adjustment.  The  cap  ex- 
tends over  the  jaws  and  is  bolted  down  upon  the  side 
pieces,  holding  them  in  place. 

The  outboard  bearing  has  a  2-part  box  spaced  by 
shims,  held  together  by  bolts,  supported  on  either  side, 
as  shown  in  Fig.  2,  and  held  down  by  a  screw  through 
the  cap. 

The  massively  proportioned  shaft  has  the  semi- 
steel  crank  wheel  forced  on,  the  crankpin  being  cast 


against  lugs  on  the  ends  of  the  shoes  to  control  the 
adjustment,  and  when  in  position,  studbolts  from  the 
shoes  are  bolted  through  lugs  on  the  inside  of  the 
head,  clamping  the  shoes  solidly  in  position.  The  pin 
has  tapered  ends,  is  held  in  position  by  a  clamp  nut 
and  kept  from  turning  by  a  key,  but  may  be  turned 
90  deg.  to  equalize  wear. 

Stuffing  boxes  for  both  valve  and  piston  rods  are 
made  with  a  single  nut  to  draw  up  the  packing,  giving 


PIG. 


400-HP.      CHANDLER     AND     TAYLOR 


ENGINE,      WITH       THROTTLING    SPRING    GOVERNOR, 
SYSTEM   AND    OIL   PUMP 


GRAVITY    OILING 


solid  with  the  wheel.  This  wheel  is  a  fantail  crank, 
giving  the  best  of  counterbalancing,  but  with  a  rim 
carried  around  over  the  pin  and  joined  by  spokes  to 
give  continuous  dipping  into  the  oil  for  splash  system 
lubrication. 


equal   pressure   at   all   points   and   can    be   used   with 
either  fibrous  or  metallic  packing. 

The  heavy  valve  rod  slide  runs  iron  to  iron  in  a 
bath  of  oil  at  all  times,  the  valve  rod  passing  through 
a  driving  pin  and  being  adjustable  by  lock  nuts  on 
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either  side.' ''On  the  other  end  of  this  pni  the  eccentric 
rod  turns,  with  a  ball  and  socket  joint. 

Ball  and  socket  joints  are  used  at  all  governor  and 
eccentric  connections  allowing  sufficient  side  play  so 
that   the   gear   takes   its   natural   position    and  avoids 


FH 


6.      SECTIOX    OF    CHANDLER    aNU    TAYLOR    f'YlilNDER    AND 
STEAM    CHEST 


side  binding.  The  split  eccentric  strap  has  a  socket 
bearing  on  one  side  and  adjusting  nuts  on  the  other 
so  that  wear  can  be  taken  up  easily  and  by  fine  adjust- 
ment. Eccentric  and  flywheel  are  also  split  so  that 
they  may  be  reino\ed  without  disturl)ing  the  shaft. 

Either  gravity-feed  with  a  2-compartment  filter 
and  return  punip  or  splash  lubrication  is  furnished  as 
desired.  When  the  splash  system  is  used,  all  bear- 
ings are  thus  oiled  except  2  connections  on  the  gover- 
nor link  rod,  which  have  grease  cups.  A  simger  ring 
on  the  shaft  takes  oil  from  the  end  of  the  main  bear- 
ing  into   the   trough    on    the   inside   of   the   eccentric, 


FIG.    7.       ARMSTRO.NG    GOVERNOR    OP    CHANDLER    AND    TAYLOR 
ENGINE    WITH- SPLIT    ADJUSTABLE  -ECCENTRIC    STRAP 


whence  it  passes  to  the  pivot  pin  and  from  the  inside 
end  of  that  through  a  drilled  hole  to  the  eccentric 
strap  and  flows  from  the  eccentric  case  back  to  the 
crank  case.  Other  bearings  are  flooded  by  the  crank 
rim  in  the  usual  manner. 


RUSSELL    SINGLE-VALVE    ENGINE 

The  Griscom-Russell  Co.,  New  York,  N.  Y. 

'pilE  Russell  single-valve  engine  is  specially  designed 
for  use  in  electric  light  and  power  plants,  where 
close  regulation  and  high  economy  are  essential.  The 
bed  is  of  box  section,  of  the  enclosed  type,  with  the 
principal  running  parts  practically  immersed  in  oil. 
It  is  well  ribbed  to  resist  internal  strains,  made  extra 
heavy  to  absorb  vibration  due  to  high  rotative  speed, 
with  heaviest  sections  in  line  with  the  greatest  strains 
and  so  disposed  as  to  give  a  pleasing  sense  of  grace 
and  strength.  Openigs  are  provided  which  allow  easy 
access  to  all  working  parts. 

The  main  bearing  has  3  parts,  the  adjustable  side 
shells  nearly  encircling  the  shaft  with  full  length  ad- 
justing wedges  to  maintain  a  perfectly  round  journal. 
The  bottom  shell  is  free  to  move  endwise  to  adapt 
itself  to  any  adjustment  made  to  the  side  shells.  These 
shells  are  lined  with  babbit,  thoroughly  pened  in  place, 


PIG.   2.      THE   Rt^SSELL   INERTIA   GOVERNOR 

accurately  bored  and  then  scraped  to  a  perfect  surface. 
In  removing  the  bearing,  first  take  out  the  liner  back 
of  the  front  shell ;  then  the  shell  itself.  Next  take  out 
the  taper  liner  and  wedge  from  the  opposite  side, 
and  the  rear  shell,  and  lastly  by  raising  the  shaft 
slightly  the  lower  shell  is  removed  without  difficulty. 

The  valve  is  of  the  flat  double-ported  type  and  is 
held  in  balance  in  all  positions  between  the  cover 
plate  and  cylinder  seat.  It  is  driven  through  rods, 
rocker  arm  and  eccentric  strap  lined  with  genuine 
babbit  and  lubricated  either  automatically  from  within 
the  bed,  or  by  an  oil  cup.  The  valve  rod  has  a  ball 
joint,  to  insure  straight  travel  to  the  valve,  and  both 
valve  and  eccentric  rods  are  adjustable  for  length  by 
screw  threads  and  nuts. 

The  crank  shaft  is  turned  from  a  solid  forging  and 
in  direct  connected  service,  the  extension  for  receiving 
the  armature  or  rotor  is  machined  to  micrometer  meas- 
urement, proper  allowance  being  made  for  press  fit. 
Oil  grooves  are  provided  at  the  ends  of  bearings  to 
prevent  creeping  of  oil  along  the  shaft.  The  crank 
disk  is  a  steel  casting,  having  forged  steel  pin  pressed 
into  place.  . 

The  forged  steel  connecting  rod  is  solid  at  t)0th 
ends,  with  crosshead  pin  box  of  phosphor  bronze,  and 
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crank-pin  box  of  gun  metal  with  antifriction  metal 
lining,   both   boxes   having  wedge   block   adjustment. 

The  substantial  crosshead  body  is  of  annealed  cast 
steel,  provided  top  and  bottom  with  adjustaoie  babbit 
faced  shoes  of  the  cylindrical  type,  and  ground  cross- 
head  pin  of  hardened  steel.  Provision  is  made  for 
turning  the  pin  as  it  wears. 

The  piston  is  a  single,  strongly  ribbed,  hollow 
casting,  made  as  light  as  is  consistent  with  strength. 
It  is  packed  with  cast-iron  snap  rings,  between  which 
is  put  a  band  of  antifriction  metal  to  act  as  carrier 
of  the  weight  of  the  piston.  The  band  expands  just 
enough  more  than  the  iron  to  prevent  the  piston  com- 
ing in  contact  with  the  cylinder  walls,  thus  rendering 
impossible  any  cutting  or  scoring  thereof. 

The  large  diameter  piston  rod  is  made  of  special 
piston  rod  steel,  and  joined  to  the  piston  by  a  taper 
fit  and  jamb  nut.  The  rod  screws  into  the  crosshead 
with  a  long  fine  thread  held  by  heavy  jam  nut,  which 
is  locked  by  a  set  screw  in  the  crosshead  body. 


The  splash  system  of  lubrication  is  furnished  with 
style  4  engines,  as  illustrated.  With  smaller  and  me- 
dium size  engines  the  bed  is  mounted  on  an  extra  heavy 
cast-iron  sub-base,  Avith  extensions  for  support  of  gen- 
erator and  outboard  bearing.  With  engines  of  the 
largest  size,  the  bed  is  designed  to  rest  directly  on  the 
foundation  and  the  sub-base  is  unnecessary. 

Single  valve  engines  are  built  either  simple,  tandem 
or  cross-compound,  for  belt  drive  or  direct  connection 
and  in  all  commercial  sizes. 


FLEMING-HARRISBURG  SINGLE- VALVE 
ENGINES 

Harrisburg  Foundry  and  Machine  Works, 
Harrisburg,  Pa. 

JN  these  engines,  designed  particularly  for"  hard  ser- 
vice, the  sidecrank  design  gives   2   bearings  which 
can  easily  be  kept  alined.     By  boring  the  guides  and 
facing  the  end  of  the  frame  to  which  the  cylinder  is 


Fia.    1.     REAR  VIEW  OF  RUSSELL   SINGLE-VALVE   ENGINE 


The  cylinder,  cast  from  a  special  close  grained  and 
extremely  hard  iron,  has  the  barrel  covered  by  a  heavy 
jacket,  with  the  intervening  space  filled  with  noncon- 
ducting material.  Over  the  cylinder  head  and  nuts 
is  placed  a  false  head,  having  a  polished  outer  ring  and 
center. 

The  inertia  bar  governor  may  be  adjusted  for  what- 
ever speed  or  direction  of  rotation  is  desired.  Speed  is 
increased  by  increasing  the  tension  on  the  spring  or 
by  adding  weight  to  the  long  end  of  the  weight  arm. 
speed  is  reduced  by  decreasing  the  tension  of  the  spring 
or  by  adding  weight  to  the  short  end  of  the  arm.  The 
spring  tension  is  adjusted  by  a  block  to  which  one 
end  is  fastened,  sliding  in  a  slot  in  the  inertia  bar 
under  control  of  a  set  screw. 

The  fulcrum  pin  carrying  the  weight  arm,  should 
be  kept  well  oiled  and  occasionally  treated  to  a  good 
bath  of  kerosene  oil  to  cut  any  dirt  or  grit  that  may 
have  collected. 

The  outboard  bearing  is  in  perfect  harmony  with 
the  proportions  of  the  bed,  having  a  broad  base,  with 
heavy  sections  of  metal  in  all  parts.  Horizontal  ad- 
justments are  made  by  set  screws  in  lugs  on  the  ped- 
estal sub-base;  vertical  adjustments  by  placing  liners 
under  the  pedestal. 


attached  at  one  setting,  guides  and  cylinder  are 
brought  square,  and  liberal  allowance  of  metal  in- 
sures strength  and  rigidity  to  prevent  springing. 
Quarter  boxes  are  used  for  main  bearings  and  out- 
board, the  4-part  liners-  being  accurately  machined  on 
all  sides,  with  antifriction  metal  hammered  into  place, 
then  carefully  bored  and  scraped.  Adjustment  is  by 
means  of  heavy  screws  with  locknuts  seen  on  the  side 
of  the  main  bearing  in  the  general  view  of  the  engine. 
Where  the  weight  and  length  of  cylinder  warrant, 
the  cast-iron  sub-base  to  support  the  frame  is  extended 
to  carry  the  cylinder  and  prevent  sagging.  Cylinders 
provided  with  metal  to  permit  safe  reboring,  are  rigidly 
fastened  to  the  frame  by  stud  bolts  through  a  heavy 
flange. 

The  piston  is  made  light  but  strong  with  piston 
rings  of  the  L  or  steam-packed  type,  having  a  square 
joint  covered  with  a  brass  plate.  These  rings  are 
sprung  into  accurately  fitted  grooves  in  the  piston, 
the  lower  portion  fitting  snugly,  while  a  space  is  pro- 
vided at  the  upper  side  to  admit  steam  under  the  over- 
hanging part.  This  presses  the  ring  against  the  inner 
side  of  the  groove  in  the  piston,  as  well  as  against  the 
cylinder  wall,  making  an  effective  and  lasting  steam- 
tight  joint. 
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Pistons  26  in.  in  diameter  and  larger  have  a  bull 
ring-  of  phosphor-bronze,  adjustable  by  set  screws,  to 
maintain  alinement  of  the  rod.  The  rod  is  turned 
taper  at  the  piston  end  and  driven  home  to  a  shoulder, 
where  it  is  securely  held  by  a  heavy  nut,  which  is 
drilled  and  cottered. 

The  crosshead  has  shoes  of  phosphor-bronze  firmly 
bolted  directly  to  the  crosshead,  and  finished  after 
attachment,  thus  insuring  alinement.  The  wristpin 
is  taper  at  the  same  angle  toward  both  ends,  and 
security  fastened  by  means  of  locknuts ;  it  is  flattened 
top  and  bottom,  to  prevent  the  wearing  shoulders  and 
facilitate  lubrication. 

The  solid  forged  rod  has  ends  slotted  for  cross- 
head  brasses,  bearing  boxes,  which  are  steel  castings 
hcavilv  lined  with  the  best  l)al)l)itt. 


The  main  supply  of  oil  is  concentrated  in  the  crank- 
pit,  with  a  sight  glass  to  show  the  quantity  of  oil 
present.  The  crank-disk  is  constantly  in  contact  with 
this  oil,  and  carries  up  a  film  of  oil  which  centrifugal 
force  throws  back  upon  the  crosshead  and  guides,  also 
into  a  trough,  placed  across  the  inside  face  of  the  oil 
hood,  from  which  a  tube  conveys  this  oil  to  a  point 
over  the  main  bearing,  to  which  it  flows  in  a  constant 
stream,  always  visible  to  the  attendant.  This  oil 
also  finds  free  access  to  an  annular  eccentric  groove 
cut  in  the  face  of  the  crank-disk  next  to  the  bearing, 
giving  in  effect  a  centrifugal  pumping  system  that 
is  unfailing  in  effectiveness  and  entirely  automatic. 


FIG.    2.      THE    FLEMING    GOVERNOR 
AND    FLYWHEEL 


FIG.    1.      HEAVY   DUTY    FLEMING    HARRISBURG    SIDE    CRANK       ENGINE 


•-fp- 


FIG.    3.      FLEMINGHARRISBURG 
PISTON    TYPE   VALVE 


Crank  disk  and  crankpin  are  of  steel  cast  integral, 
the  pin  of  much  larger  diameter  than  could  be  em- 
ployed if  made  separately  and  forced  into  the  disk. 
The  pin  serves  as  a  substantial  reinforcement  to  the  disk, 
which  is  securely  fitted  to  the  crankshaft  besides  being 
keyed  to  it,  and  is  proportioned  to  counteract  the 
inertia  of  the  reciprocating  parts. 

The  centrally-balanced,  centrifugal-inertia  governor 
has  2  lever  arms  with  end  pockets  for  detachable 
governor  weights,  and  controlling  springs.  Perfect 
balance  avoids  "slamming"  in  starting  and  stopping, 
and  sensitive  response  to  the  slightest  change  in  speed 
is  insured  by  using  roller-bearings,  with  pins  hardened 
and  ground  and  the  links  bronze-bushed.  Change  of 
speed  is  accomplished  by  placing  different  weights  in 
the  pockets,  and  by  varying  the  tension  of  the  springs. 

The  eccentric  is  strong  but  light,  with  ample  bear- 
ing surface  to  insure  long  life,  and  the  strap  shows 
similar  characteristics.  Connection  between  strap  and 
valve  stem  is  by  a  rod,  pin  and  slide  or  ram  of  circular 
form.  The  ram-pin  is  of  phosphor-bronze  lined  with 
babbit,  and  with  means  for  taking  up  all  wear. 

The  piston  type  valve  has  heads  separate  and 
adjustable  relatively  to  each  other,  by  means  of  bronze 
locknuts  to  get  the  most  effective  steam  distribution 
to  meet  varying  requirements.  The  valve  operates 
in  cages,  which  permits  of  inexpensive  repairs  and 
dimensions  of  all  valves  and  bushings  are  kept  on 
file  so  that  renewals  may  be  promptly  furnished. 


To  relieve  dangerous  pressure  from  water  or  other 
cause  there  are  fitted  on  the  smaller  engines  an  explo- 
sion diaphragm  at  each  end  of  the  cylinder,  consisting 
of  a  cast-iron  disk,  which  will  give  way  when  pressure 
rises  approximately  50  per  cent  above-  initial  steam 
pressure.  Where  diaphragm  of  larger  diameter  than 
practicable  is  necessary,  shifting  or  pop  valves  are  used 
for  the  same  purpose. 


THE   IDEAL   SIDE    CRANK   ENGINE 

A.  L.  Ide  &  Sons,  Springfield,  111. 

pAST  moving  machines  require  strength  and  rigid- 
ity of  the  frame  work,  which  is  met  by  a  cross- 
section  o£  great  depth,  with  the  housing  of  frame 
carried  entirely  around  the  main  bearing  to  take  care 
of  the  thrust  from   the  overhanging  crank. 

The  main  shaft  bearing  is  extended  toward  the 
center  line  of  the  engine,  reducing  the  overhang  to  a 
minimum  and  bringing  the  thrust  of  the  connecting 
rod  close  to  the  bearing.  Checking  of  alinement  is 
by  means  of  3  faced  bosses  cast  on  the  inside  of  frame 
at  the  crank  end.  A  pointer  or  gage  is  screwed  into 
a  tapped  hole  in  the  counterweight  or  crank,  and  by 
turning  the  crank  the  pointer  can  be  brought  opposite 
each  projection,  and  the  distance  measured,  care  being 
taken  to  eliminate  the  effect  of  end  play. 

The  main  bearing  has  removable  shells,  the  bot- 
tom shell  having  a  circular  seat  so  as  to  fix  the  aline- 
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ment  of  the  shaft,  and  permit  the  shell  to  be  removed 
by  jacking  up  the  shaft  a  few  thousandths  of  an  inch. 
Both  side  shells  are;:adjustable,  with  separate  wedges 
for  each  end  so  that  the  more  rapid  wear  next  to  the 
crank  disk  can  be  followed  up  without  pinching-  at  the 


Pedestal  and  shaft  bearing  for  supporting  the  end 
of  the  crank  shaft  have  a  flaring  base  with  sufficient 
support  upon  the  foundation,  to  insure  rigidity  and 
stability.  The  bearing  for  the  shaft  is  a  split  cast-iron 
sleeve,  turned  to  seat  properly  in  the  bored  housing. 


PIG.  2.     MAIN  BEARING  PARTLY 
DISASSEMEBLED 


PIG.    1.      PRONT   VIEW   OF   IDEAL   SIDE   CRANK   ENGINE 


other  end  of  the  bearing.  The  main  bearing  is  acces- 
sible through  the  cap  for  examination,  and  is  kept 
submerged   in   oil. 

The  hood  over  the  crank-case  which  forms  an  oil- 
tight  enclosure  can  be  turned  back  on  a  support  to 
permit  inspection  of  crank  and  connecting-rod ;  or 
can  be  entirely  removed  to  permit  adjustment  of  work- 
ing parts. 

Open  hearth  steel  crank-shaft,  crank-pin  and  arm, 
are  formed  of  one  piece.  The  main  shaft  is  of  the 
coupled  type  with  separate  extension  for  the  reception 
of  pulley,  or  direct  driven  machine.  The  shaft  and 
extension   ha'^e    solid   flanges   that   will    enter   the    re- 


PIG.   3. 


PLYWHKKI.    WITH    GOyERKOR. 
CRANKSHAPT 


ECCENTRIC   AND 


cessed  hub  of  the  flywheel  and  be  locked  by  bolts 
passing  through  both  flanges  and  the  hub.  Two  of 
the  through-bolts  pass  through  the  bracketed  end  of 
the  eccentrip'pin  and  secure  it  to  the  flange  of  the 
shaft.  ■■   ■• 


and  lined  with  babbit.  The  housing  around  the  sleeve 
forms  an  oil-tight  casing,  with  oil  basin  cast  under  the 
bearing,  and  sight  glass.  Metal  oil  rings  revolve  with 
the  shaft  and  carry  oil  from  basin  to  top  of  shaft. 

Attachment  of  the  cylinder  to  the  frame  is  by 
pockets  cast  in  to  receive  the  nuts  on  the  studs.  Dou- 
ble stuffing-boxes  are  provided,  visible  and  accessible 
through  large  handholes  in  each  side  of  the  frame, 
\vith  chamber  to  prevent  the  mixing  of  drip  from  the 
stuffing-box  with  the  oil  in  the  crank-case. 

The  piston  is  cast  hollow  and  light,  with  rbd  ta- 
pered and  shouldered,  and  the  head  forced  on  the  rod 
under  hydraulic  pressure,  and  there  secured  by  a-nut 


ETG.    4.      SECTION   OF   CYLINDER   AND    STEAM   CHEST 

which  is  locked  by  a  threaded  plug.  The  rectangular 
bok  crosshead,  reinforced  to  increase  its  strength,  has 
wearing  surfaces  of  the  shoes  of  bronze,  rendering 
them 'durable  and  decreasing  the  necessity  for  con- 
tinued adjustment,  which  Avhen  netessafy  is  only  on 
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the  lower  slide.  B\  holts  and  a  series  of  holes  the 
wristpin  can  be  revolved  lo  present  a  new  bearint;- 
surface  to  the  points  of  greatest  wear.  The  forged, 
one-piece  connecting-rod  has  ends  being  bored  out  to 
receive  the  boxes,  which  in  the  crank  end,  are  of  fin- 
ished cast  steel  lined  with  babbit,  and  on  the  cross- 
head  end  are  of  bronze.  Taper  cylindrical  wedges, 
located  in  bored  and  fitted  recesses  in  the  ends  of 
the  rods,  provide  means  for  taking  up  wear,  with 
the  wedges  well  seated  by  the  contact  of  the  finished 
cylindrical  and  flat  tapered  surfaces.  These  wedges 
placed  on  the  same  side  of  both  boxes,  prevent  change 
in  the  length  of  the  connecting-rod  and  are  firmly 
locked  by  cap  screws.  The  boxes  have  the  sliding 
surfaces  horizontal  and  tangent  to  the  inside  wearing- 
surface  of  the  boxes  at  point  of  intersection  of  the  2 
boxes,  with  the  result  that  the  boxes  fit  snugly  around 
the  pins. 

In  the  Armstrong  governor,  a  powerful  si)ring  is 
used  to  resist  the  centrifugal  force  of  the  weight, 
which  is  mounted  on  the  end  of  the  spring,  thereby 
removing  pressure  from  the  governor  bearings.  Mo- 
tion of  the  governor  swings  the  eccentric  across  the 


of  tlie  crosshead  guides  and  slides,  and  also  into  pock- 
ets ])rovided  for  its  reception  on  the  hood;  from  these 
pockets  it  is  delivered  by  gravity  and  centrifugal  force 
to  the  crank-pin,  and  by  gravity  to  the  pockets  on  the 
main  bearing  sleeves  and  to  the  other  parts  of  the 
engine  which  are  to  be  automatically  lubricated. 

r.ubrication  of  the  eccentric  is  accomplished  by 
feeding  oil  to  a  grooved  collar  on  the  shaft  and  from 
there  distributing  it  by  centrifugal  force  to  the  pin 
bearing  and  to  the  bearing  surfaces  of  the  eccentric 
and    strap. 
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LEFFEL  ENGINES 

Leffel  &  Co.,  Springfield,  Ohio 

A  and  B,  are  manufactured,  both  center 

single  balance  valve.     The  main  details 

xcept  that  class  A  has  throttling  gover- 

eccentric.  while  class  B  has  automatic 

is  stiff  and  strong,  of  Y  design  with 

carrying  the  cylinder  and  steam  chest 

to   the    end.        The    main   bearings   are 


THK    LEFFEL   CLASS   B    ENGINE   WITH    IKON    SUB-BASE 


shaft,  thus  changing  the  valve  travel  as  load  changes. 

The  eccentric  strap  is  made  in  2  parts  with  babbit 
shells  which  are  easily  removed  and  replaced,  and  have 
the  contact  surfaces  with  the  eccentric  shaped  to  the 
arc  of  a  circle  to  prevent  lateral  motion.  A  microm- 
eter sleeve  is  provided  for  adjusting  the  strap  to  take 
up  wear.  The  eccentric  rod  is  pivoted  to  the  eccentric 
with  sufficient  swing  to  permit  quick  alinement  with 
the  pin  bearing  at  the  opposite  end,  which  has  a  split 
bronze  bushing  with   adjusting   screw   and   lock   nut. 

The  light  valve  is  of  piston  type,  with  long  wearing- 
surfaces,  and  runs  in  bushings  which  can  be  bored  and 
reamed  to  receive  a  new  valve  of  slightly  larger  diam- 
eter, when  long  wear  makes  such  replacement  de- 
sit^able. 

r.ubrication  is  from  dynamo  oil  in  the  reservoir 
under  the  crank,  into  wdiich  the  latter  dips.  The  re- 
volving crank  sprays  the  oil  generously  on  t]]e  surfaces 


carried  on  the  frame  with  caps  set  diagonal  and  ad- 
justable for  wear.  The  hollow  piston  carries  snap 
rings  and  is  forced  onto  the  rod  which  is  riveted  over. 
Adjustable  slippers  top  and  bottom,  running  in  bored 
guides,  provide  for  taking  up  crosshead  wear,  and 
the  pin  with  tapered  ends,  and  locknut  provides  for 
taking  up  wear  and  turning  the  pin  to  avoid  wearing 
flat.  The  connecting  rod  has  a  solid  end  at  the  cross- 
head  and  strap  end  at  the  crankpin,  of  generous  pro- 
portions. The  valve  is  of  the  Sweet  type,  multiported 
and  balanced  with  pressure  relieving  plate  on  the  back. 
The  governor  is  the  Rites  improved  with  one  spring 
and  arm  carried  on  a  hardened  ste-el  pin  in  a  bronze 
bushed  hole,  and  changing  the  valve  travel.  Motion 
is  carried  through  the  eccentric  strap,  rod  and  slide 
to  the  valve  rod.  Class  A  engines  are  built  in  sizes 
from  5  by  6  up  to  10)^  by  13  in.,  and  Class  B  from  7  bv 
10  up  to^lOj^  by  12  in. 
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RIDGWAY  SIDE  CRANK  ENGINE 

Ridgway  Dynamo  and  Engine  Co.,  Ridgway,  Pa. 

PLEASING  outlines,  and  heavy  design  throughout, 
Avith  the  metal  distributed  to  bring  the  heaviest 
sections  in  line  with  the  greatest  strains,  are  charac- 
teristic of  the  bed  which  is  of  box  section  with  bored 
guides  of  large  diameter.  In  the  bed  a  removable 
partition,  with  sectional  packing  around  the  piston 
rod,  prevents  oil  from  being  thrown  against  the  end 


FIG.    1.      RIDGWAY    TANDEM    COMPOUND    ENGINE 

of  the  cylinder.  At  the  crank  end  of  the  lower  guide, 
a  well  cast  in  the  bed -receives  all  oil  and  drip,  the 
water  settling  to  the  bottom  and  being  carried  to  an 
outlet  at  the  side  of  the  bed,  while  the  oil  overflows 
to  the  crank  case  to  be  used  again.  A  sheet  steel  guard, 
hinged  to  be  turned  back  over  the  bed,  covers  the 
crank  disk,  with  a  small  opening  having  swinging 
cover  at  the  side  to  allow  inspection  of  the  crank-pin 
while  running. 

For  the  largest  engines,  the  bed  is  designed  to  rest 
direct  on  the  foundations,  for  medium  size,  a  sub- 
base  is  provided,  extended  to  support  the  cylinder, 
while  for  sizes  under  100  hp.  the  cylinder  support  is 
omitted. 


acts  as  a  screw  driver,  the  screw  forces  the  shoe  and 
body  apart  or  allows  them  to  come  together.  A  stud 
in  the  shoe  passes  through  the  screw  and  nut,  and  a 
nut  on  the  stud  holds  the  shoe  securely.  A  heavy 
lug  extending  entirely  across  the  back  of  the  shoe, 
projects  into  a  recess  in  the  body,  to  hold  the  shoe 
-central  and  prevents  it  from  being  stripped. 


FIG.    4. 


RIDGWAY    GOVERNOR   WITH   INERTIA    BAR,    ECCENTRIC 
BALANCING  WEIGHT  AND  DASHPOT 


Connecting  rod  ends  are  slotted  out  of  the  solid 
forging,  the  crosshead  pin  box  being  of  solid  phosphor 
bronze,  while  the  crankpin  box  is  of  bronze  lined  with 
babbit.  Wedges,  and  bolt  adjustment  at  each  end  is 
so  located  as  to  not  change  the  centers. 

The  valve  consists  of  an  open  rectangular  casting, 
which   works  between  the  valve  seat  and  a  pressure 


FIG.  2.     CROSSHEAD  SHOWING 
LOWER  SHOE  ADJUSTMENT 


PIG.    3.      HORIZONTAL   SECTION   OF   CYLINDER  AND   VALVE, 
AND   VERTICAL    SECTION   THROUGH    THE    HEAD    END    PORT 


FIG.   5.      RIDGWAY  DEVICE   FOR 
TURNING  OVER   ENGINE 


The  main  bearing,  of  quarter-box  type,  has  shells 
lined  with  babbit,  top  and  bottom  shells  being  inter- 
changeable, and  all  shells  easily  removed  without  tak- 
ing the  shaft  out  of  the  bed.  Horizontal  adjustment 
is  secured  by  a  wedge  and  vertical  adjustment  by 
drawing  down  the  cap  while  the  engine  is  in  operation. 

The  upper  crosshead  shoe  is  bolted  solid  to  the 
body,  while  the  lower  shoe  is  adjustable  by  4  hollow 
screws,  without  heads,  located  inside  of  the  4  lugs 
on  the  body.  Each  screw  is  turned  by  a  blank  nut, 
on  which  are  2  projections  corresponding  to  slots  cut 
in  the  top  of  the  screw.     By  turning  the  nut,  which 


plate  relieving  the  valve  of  all  steam  pressure,  and 
affording  a  passage  from  the  steam  chest  to  the  cylinder 
past  the  valve  in  2  directions,  producing  equal  pres- 
sure in  opposite  directions  over  every  portion  of  the 
valve.  The  pressure  plate  is  fitted  on  pins  which 
prevent  lateral  motion,  and  is  held  to  its  seat  by  a 
spring  on  the  back,  so  that  both  valve  and  pressure 
plate  will  lift  to  allow  water  to  pass  directly  into  the 
exhaust. 

In  the  governor,  a  long  inertia  bar,  with  weights 
at  each  end,  is  pivoted  at  the  center  on  a  large  main 
pin  and  the  space  between  the  pin  and  a  single  long 
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hushing  being'  filled  willi  rollers.  To  the  hub  of  this 
bearing  is  clamped  and  keyed  the  split  eccentric,  with 
split  eccentric  strap,  so  that  eccentric  and  strap  may 
be  remo\"ed  without  disturbing  governor  or  setting 
of  vah-es.  Directly  opposite  the  eccentric  is  a  third 
weight,  which  balances  the  efifect  of  gravity  on  the 
eccentric,  and  equalizes  the  strains  on  the  roller  bear- 
ing. A  heavy  coil  spring. is  attached  to  the  middle  of 
one  end  of  the  inertia  bar,  and  an  oil  dashpot  to  the 
other  end.  having  a  bypass  with  adjustable  opening 
to  allow  the  oil  to  circulate  from  one  side  of  the 
piston  to  the  other,  so  that  the  sensitiveness  of  the 
governor  may   be   changed. 

If  the  weight  in  the  inertia  bar  and  the  tension  of 
the  spring  are  so  adjusted  that  the  centrifugal  force 
increases  faster  than  the  tension  of  the  spring,  the 
engine  will  speed  up  under  load.  In  this  condition 
the  engine  is  liable  to  race  and  it  is  to  prevent  racing 
that  the  dashpot  is  used.  No  difficulty  is  experienced 
in  adjusting  this  engine  to  govern  within  a  limit  of  one 
revolution  and  the  instantaneous  variation  of  speed 
when  full  load  is  thrown  on  or  off  is  less  than  2  per 
cent,  the  engine  returning  to  its  normal  speed  with 
a  single  vibration  and  within  2  to  4  revolutions. 

The  piston,  a  single  hollow  casting,  is  packed  with 
cast-iron  snap  rings.  For  pistons  16  in.  diameter  and 
over,  a  special  design  which  makes  the  interior  ac- 
cessible for  inspection,  avoids  the  use  of  chaplets  and 
plugs,  and  prevents  the  occurrence  of  shrinkage 
strains.  Rings  of  antifriction  metal  are  placed  in  the 
rim  to  bear  the  weight  of  the  piston. 

The  main  shaft  is  a  single  semisteel  forging,  large 
in  the  bearings  and  in  the  governor  wheel  hub.  The 
large  crankpin  is  cast  solid  with  a  disk,  so  shaped  as 
to  give  great  strength  and  counterbalance.  On  the 
inside  of  the  bed,  opposite  the  main  bearing,  are  sur- 
faces machined  true  with  the  center  line  of  the  bed. 
If  the  distance  between  these  surfaces  and  the  disk 
calipers  the  same  after  the  shaft  has  been  turned 
180  deg.  as  it  did  before,  then  the  shaft  is  in  line,  if 
both  shaft  and  bed  are  level. 

The  valve  is  driven  through  rods  a-nd  a  large  ram 
which  has  a  long  bearing  in  the  guide.  Both  hori- 
zontal and  vertical  adjustments  are  provided. 

A  special  feature  of  the  engine  is  the  ratchet  turn-' 
ing  over  device,  shown  in  Fig.  5,  by  which  one  man 
can    turn    the    largest    engine    off    center    with    ease. 
When  not  in  use  the  device  turns  backward  out  of  the 
way  of  the  governor  wheel  or  any  moving  part. 

Two  methods  of  lubrication  are  provided ;  the  first 
by  the  splash  system,  from  the  crank  pit;  second,  the 
standard  system  consists  of  a  tank  mounted  on  the 
sub-base  below  the  valve  gear,  and  containing  a  filter 
and  a  small  pump.  All  oil  from  the  bearings  flows 
to  the  crank  pit,  from  which  it  is  piped  to  the  filter 
and  is  then  pumped  to  a  stand  pipe  provided  with  an 
overflow.  From  the  stand  pipe  the  oil  is  conducted 
to  the  various  bearings,  at  which  points  the  amount  of 
oil  flowing  may  be  observed.  When  desired,  the  valve 
in  the  outlet  from  the  bed  may  be  closed  and  lubrica- 
tion will  automatically  begin  by  the  splash  system. 

This  engine  is  built  in  the  simple,  tandem-com- 
pound, and  cross-compound  types.  On  tandem  en- 
gines, both  valves  are  driven  by  the  governor,  the 
low-pressure  directly  and  the  high-pressure  by  means 
of  a  tail  rod  on  the  low-pressure  valve.  On  cross- 
compound  engines  the  high-pressure  valve  is  driven 
by  the  governor  and  the  low-pressure  by  a  fixed  ec- 
centric on  the  main  shaft;  otherwise  the  gear  is  iden- 
tical for  each  cylinder. 


RIDGWAY  ADJUSTABLE  CUTOFF  ENGINE 

Ridgway  Dynamo  and  Engine  Company, 

Ridgway,  Pa. 

pRAME,  shaft  and  other  details  arc  the  same  as  for 
the  standard  Ridgway  engines.  The  adjustable 
cutoff  is  used  for  loads  such  as  mine  fans  which  are 
constant  at  a  given  speed,  but  must  be  varied  l)y  vary- 
ing the  speed  to  meet  the  requirements. 

A  slotted  link  is  pivoted  at  its  upper  end  on  a 
large  steel  shaft  supported  by  a  casting  bolted  to  the 
bed.  The  link  is  securely  held  by  set  screws  to  the 
shaft  which  works  in  a  split  bronze  bushing  in  the  sup- 
porting casting  and,  as  this  bearing  is  very  long,  the 
wear  is  negligible.  Near  the  center  of  the  link  is  a 
yoke  connection  for  the  eccentric  rod.  In  the  slot  is 
placed  a  large,  tight-fitting  bronze  block,  with  one 
grooved  side,  which  carries  a  steel  pin  passing  through 
an  extension  of  the  eccentric  strap.  On  the  upper 
side  of  the  block  is  a  connection  for  a  vertical  screw. 


PIG.     1.      RIDGWAY     SIDE     CRANK     ENGINE     WITH     ADJUSTABLE 

CUTOFF 

which  passes  through  the  end  of  the  supporting  shaft, 
and  carries  a  large  hand  wheel  with  a  specially  shaped 
hub,  fitting  into  slots  in  the  shaft,  preventing  vertical 
motion  of  the  wheel.  On  top  of  the  hand  wheel  is  a 
small  star  wheel  acting  as  a  lock  nut.  Since  both  block 
and  link  are  suspended  from  the  same  center,  they 
move  together  except  when  the  hand  wheel  is  being 
moved  to  change  the  point  of  cutoff.  The  application 
of  this  gear  to  a  center  crank  engine  is  practically  the 
same,  motion  being  taken  from  a  pin  in  the  end  of 
the  shaft  through  a  link  as  described. 


SKINNER  AUTOMATIC  ENGINES 
Skinner  Engine  Co.,  Erie,  Pa. 

3OTH  center  crank  and  side  crank  engines  are  built 

by  this  company,  all  having  the  3  features  of  frictiori- 
less  governor,  steam  tight  valve  and  automatic  lubri- 
cation. 

To  render  every  part  of  the  engine  accessible,  the 
walls  of  the  bed,  which  surround  the  operating  mech- 
anism, have  the  top  open  and  covered  with  light 
nickel-plated  oil  shields. 

The  bed  is  machined  at  one  setting  on  a  special 
tool,  and  afterwards  all  parts  are  brought  to  perfect 
alinement  by  scraping  to  surface  plates.  Upon  these 
true  surfaces  are  mounted  the  guides,  main  bearings 
and  stuffing  boxes,  which  have  also  been  perfected  in 
the  same  manner,  giving  a  variation  from  perfect 
alinement  of  not  over  0.01  in.  in  the  whole  length  of 
engine,  and  insuring  quiet  and  cool  running  under  all 
conditions  of  load. 

To  prevent  the  cylinder  oil  from  mixing  with  the 
engine  oil,  and  the  engine  oil  from  splashing  against 
the  hot  head  of  the  engine,  and  to  prevent  condensa- 
tion containing  alkali  reaching  the  engine  oil,  a  bulk- 
head partition  is  used  as  seen  in  Fig.  2,  with  stuffing 
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box  containing  metallic  packing"  which  will  last  for 
years,  but  can  be  renewed  without  dismantling  any 
part  of  the  engine. 

The  upper  half  of  the  bulkhead  can  be  removed 
from  the  engine  frame  while  in  operation,  and  the' 
entire  bulkhead,  including  the  metallic  packing,  can 
be  taken  from  the  frame  simply  by  removing  2  cap 
screws. 

The  4-piece  main  bearing  has  bottom  and  top  free 
to  move  with  the  shaft  when  adjustment  of  the  quarter 


FIG.  1.     SKINNER  AUTOMATIC  CENTER  CRANK  ENGINE 

box  is  made,  thus  keeping  every  part  of  the  box  in 
contact  with  the  shaft.  By  the  use  of  adjusting- 
screws,  proper  contact  can  be  made  and  determined 
by  sense  of  feeling,  when  the  engine  is  in  motion. 
By  removing  the  weight  of  shaft  from  the  lower  box, 
every  part  of  the  bearing  can  be  removed  and  dupli- 
cates substituted,  because  of  perfect  alinement,  already 
described.  The  heavy  bearing  castings  are  rigidly 
held  in  place  by  screws  reaching  through  the  cover 
and  adjusted  from  the  outside,  making  practically  a 
solid  box. 


with  iron  box  lined  with  babbitt  at  the  crank  end  and 
a  bronze  box  at  the  crosshead  end,  and  on  sizes  12 
by  15  in.  and  above,  steel  crosskeys  recessed  into  the 
straps  and  the  stub  ends  of  rod  take  any  unusual 
strain.  Adjustment  is  by  a  set  screw  attached  to  a 
wedge  key,  by  means  of  which  the  wedge,  bearing  the 
full  width  of  the  box,  is  lifted  or  lowered.  Slotted 
clips,  secured  to  sides  of  wedges  and  strap,  prevent 
any  possible  vertical  movement  of  wedges,  and  as  the 
wedges  and  set  screws  are  accurately  fitted,  no  lost 
motion  is  possible. 

The  heavy  crank  web  has  counterbalance  weights, 
attached  by  mortise  and  through  bolts,  giving  accurate 
running  balance  and  room  to  adjust  connecting  rod 
boxes. 

By  mounting  the  entire  governor  system  on  a 
roller  bearing,  inertia  and  centrifugal  forces  are  so 
placed  in  opposition  to  the  spring  as  to  admit  of  the 
elimination  of  all  friction  without  afifecting  stability. 
The  governor  mechanism  consists  of  a  weighted 
eccentric  arm,  a  link  and  a  leaf  spring.  The  weighted 
link  connects  the  arm  and  spring  by  hardened  fric- 
tionless  bearings;  the  tension  of  the  spring  is  always 
in  one  direction,  preventing  lost  motion  and  noise, 
requiring  no  adjustment  and  scarcely  any  lubrication. 

To  increase  speed,  remove  weights;  to  reduce 
speed,  add  weights ;  to  reverse  the  motion  of  engine, 
the  mechanism  is  simply  reversed  in  the  wheel.  A 
spherical  wrist  pin  on  the  eccentric  arm  connects  as 
shown,  to  a  rod  and  horizontal  rocker  which  drives  the 
valve  rod  through  a  ball  joint. 

Eighty  per  cent  of  the  valve  area  is  relieved  of  pres- 
sure by  a  balance  ring  which  rides  against  the  steam 
chest  cover,  and  is  free  to  revolve  with  every  stroke 
of  the  valve,  preventing  cutting  of  seat,  ring  or  cover. 
Steam  packing  rings  prevent  leakage  between  the 
ring  and  hub,  and  coiled  springs  maintain  contact 
between  the  balance  ring  and  cover.  This  construc- 
tion  allows   large   port   area   to   give   development    of 


pws? 


PIG.   2.     VERTICAL   SECTION   OF   SKINNER   SIMPLE   ENGINE 

The  ring-oiled  outer  bearing  acts  simply  as  a 
steady  rest,  and  is  carried  on  a  block,  vertically  ad- 
justed by  set  screws  from  the  bottom,  and  horizontally 
by  screws  on  the  side  of  the  housing. 

The  crosshead  is  purposely  made  heavy,  of  rec- 
tangular form,  with  large  wearing  surface  and  with 
a  wristpin  diameter   Yz   that  of  the  crankpin. 

Skinner  engine  guides  are  of  locomotive  type,  ad- 
justable top  and  bottom  and  entirely  removable  from 
the  engine  frame.  They  are  scraped  to  a  true  plane, 
and  after  years  of  wear  can  be  brought  back  to  their 
original  condition. 
■    The    heavy    forged-steel    connecting    rod    is    fitted 


FIG.    6.      ADUSTABLE    LOW-PRESSURE    ECCENTRIC,    AND 
DISTANCE  HEAD  FOR  TANDEM-COMPOUND  ENGINE 

the  full  cylinder  power,  while  leaving  the  valve  free 
to  lift  from  the  seat  if  water  enters  the  cylinder. 

For  excessive  or  widely  fluctuating  pressure,  or 
for  superheated  steam,  a  flat  balanced  expanding  valve 
is  used,  made  in  halves,  projections  A  on  one  part 
interlocking  and  forming  steam-tight  joints  Avith  pro- 
jections B  on  the  other  half.  Steam  enters  at  point 
C  between  the  halves,  pressing  one  against  the  valve 
seat  on  the  cylinder  and  the  other  against  the  seat  on 
the  steam  chest  cover.  The  pressure  on  the  ends  of 
the  valve  holds  the  halves  in  steam-tight  contact  with 
each  other  at  the  joints  between  A  and  B,  and  closure 
strips  seal  the  valve  at  top  and  bottom. 
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In  Ixjth  center  crank  and  side  crank  compound 
engines  an  independent  eccentric  is  employed  to  oper- 
ate the  low-pressure  valve.  This  eccentric  can  be 
shifted  so  as  to  vary  the  cutoff  and  equalize  the  load 
iKtween  the  2  cylinders,  after  the  average  load  has 
been  once  determined.  It  is  so  designed  that  in  shifting 
for  the  various  points  of  cutoff  the  valve  tra\el  is 
equalized   and    requires   no   other   adjustment. 


and  all  flow  of  oil  stopped ;  before  starting,  the  feeder 
is  lowered  and  oil  from  the  tank  flow^s  into  the  system 
to  wet  the  bearings. 

The  inner  2  sight  feeds  supply  guides,  and  cross- 
head,  and  the  outer  2  feed  canals  in  the  top  of  the 
bed  which  supply  the  main  bearings,  and  the  crank-pin 
box. 

In    the    side    crank    engine,    the    same    governor, 


PIG.  4.     RING  BALANCED  VALVE 
WITH  PARTS  SEPARATED 


FIG.   3.      SKINNER  TANDEM-COMPOUND   SIDE   CRANK   ENGINE 


The  builders  claim  that  by  the  adoption  of  the 
independent  eccentric  they  are  enabled  to  eliminate 
considerable  clearance  in  the  low-pressure  cylinder, 
and  divide  the  load  or  the  temperature  range  more 
equally  between  the  2  cylinders  than  can  be  accom- 
plished where  both  valves  are  driven  by  the  gov- 
ernor eccentric. 

Connecting  the  2  cylinders  is  the  distance  head 
with   but   one   stuffing  box,   at  the   low-pressure   end. 


valves,  lubrication  system  and  general  features  are 
used  as  in  the  center  crank.  The  frame  is  of  one 
bearing  construction  with  extended  sub-base  and  out- 
board pedestal.  The  crank  has  a  quadrant  extension 
opposite   the   pin   which   is  cored  out  and   filled   with 


FIG. 


HORIZONTAL  SECTION  OF  PLAT  EXPANDING  VALVE  AND 
.SEAT.    AND   HALVES   OF  A'ALVE    SEPARATED - 


and  a  l)ronze  sleeve,  making  a  long  supporting  bear- 
ing for  the  piston  rod  and  protecting  it  from  the 
atmosphere.  By  this  arrangement  the  box  packs  only 
against  the  difference  in  pressures  between  the  2  cyl- 
inders, and  the  cylinders  can  be  placed  close  together, 
giving  a  short  receiver  connection. 

In  the  Skinner  lubrication  system  oil  flows  from 
the  bearings  into  the  bottom  of  the  bed,  then  through 
28  ft.  of  filter  to  a  settling  tank  and  is  raised  by  the 
oscillating  pump  to  the  adjustable  feeder  and  over- 
head tank.  The  feeder  which  stands  crosswise  of  the 
bed.  Fig.  1,  is  hinged  with  a  shutoff  valve  in  the 
hinge  so  that  when  shutting  dovvn,  the  feeder  is  raised 


FIG.    7. 


SIDE    CRANK    MAIN    BEARING   AND    METHOD    OP    LINING 
UP    SHAFT 


lead  to  give  ])roper  counterbalance,  and  a  steel  crank- 
pin  pressed  in  and  riveted  over.  At  the  crank  end. 
the  connecting  rod  is  cut  from  a  solid  forging  and 
has  iron,  babbitt-lined  boxes  with  wedge  and  screw 
adjustment. 
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A  4-part  main  bearing  is  used  similar  to  the  one 
for  the  center  crank,  but  with  2  special  features ;  at 
the  inner  side  is  a  distance  block  which  can  be  re- 
moved, allowing  the  quarter  box  to  be  removed  with- 
out shifting  the  shaft ;  and  the  outer  quarter  box  is 
adjusted  by  a  wedge  operated  by  studs  and  nuts  bear- 
ing on  a  projection  of  the  main  bed,  so  that  adjustment 
is  not  disturbed  by  removing  the  cap. 

For  determining  alinement  of  shaft,  a  straight 
edge  is  placed  against  pins  located  in  the  housing 
over  the  shaft,  and  brought  exactly  in  line  with  the 
center  line  through  the  guides  and  cylinder.  Meas- 
uring from  the  outer  ends  of  the  straight  edge  to  the 
crank,  the  shaft  is  in  proper  line  when  both  measure- 
ments are  alike. 


ACME  AUTOMATIC   ENGINE 
Sterling  Machine  Co.,  Norwich,  Conn. 

'PHE  Acme  engine  is  of  the  single  acting  2-cylinder 
type,  with  a  pair  of  vertical  cylinders  above  an 
enclosed  crank  case  which  serves  as  a  rigid  foundation 
for  the  engine  as  well  as  a  reservoir  for  the.  oil  used 
in  the  automatic  splash  system  of  lubrication. 

The  valve  is  of  the  oscillating  type,  a  one-piece 
casting  ground  to  fit  an  accurately  bored  chamber 
in  the  cylinder  head,  and  so  designed  as  to  adjust  itself 
automatically  to  take  care  of  any  wear  which  may 
develop,  in  the  same  manner  as  does  the  Corliss  valve. 
Automatic  relief  valves  are  provided  in  the  top  of  the 
cylinder  head  to  release  water  which  may  collect  in 
the  cylinders. 


accurately  ground  to  size.  The  cylinders  are  counter- 
bored  at  the  top,  making  it  impossible  for  the  rings 
to  wear  a  shoulder. 

The  governor  consists  of  4  main  pieces  only,  is  the 
well-known  Rites  Inertia  governor,  located  in  a  dust- 
proof  pocket  on  the  outside  of  the  flywheel,  where  it  is 
always  working  in  oil  and  is  accessible.  Admission  of 
steam  to  the  cylinders  is  regulated  to  govern  engine 
speed  from  full  load  to  no  load  on  maximum  2^^  per 
cent  variation. 

All  bearings  are  continuously  lubricated  by  a  posi- 
tive splash  system  contained  in  the  crank  case.  The 
crank  case  is  filled  with  water  to  such  a  height  that 
the  cranks  just  dip  into  it;  a  small  quantity  of  heavy 
lubricating  oil  is  then  added,  so  that  at  every  dip  of 
the  cranks  the  mixture  is  splashed  to  every  part  of 
the  interior,  where  it  collects  in  small  pockets  and 
flows  in  a  continuous  stream  over  all  bearings.  Ex- 
ternally there  are  only  2  small  grease  cups  which 
require  attention. 


STURTEVANT  ENGINES 

B.  F.  Sturtevant  Co.,  Hyde  Park,  Mass. 

§TURTEVANT  engines  are  made  in  horizontal 
center  crank  and  vertical,  compound  and  simple 
types.  All  types  are  prvided  with  separate  cast-iron 
sub-bases  and  frames  with  openinigs  to  give  easy  access 
to  reciprocating  parts,  and  are  fitted  with  dust  and 
oil  proof  covers,  so  as  entirely  to  encase  these  parts. 
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FIG.    2.      CROSS-SECTIONS    OF    ACME    ENGINE 


FIG.    1.      ACME   AUTOMATIC   ENGINE 


The  main  bearings  are  heavy  castings  bronze 
bushed,  bolted  to  the  crank  case,  and  removable  to 
take  out  the  crank  shaft.  The  bushings  are  inter- 
changeable and  when  worn  may  be  replaced  with  new 
ones   at   slight   cost. 

The  connecting  rods  are  of  I-beam  section,  bronze 
bushed  at  both  wrist-pin  and  crankpin  ends. 

The  pistons  are  of  trunk  pattern,  also  acting  as 
crossheads,  with  3  piston  rings,  2  above  the  wrist  pin 
and  1  below.     The  wrist  pin  is  hollow,  hardened  and 


Cylinders  and  valve  chests  of  the  horizontal  and 
vertical  engines  are  cast  together,  and  are  insulated 
with  magnesia  and  covered  with  a  steel  lagging. 

In  the  simple  engines,  the  cylinder  has  large  relief 
valves.  The  cored  piston  is  fastened  to  the  piston 
rod  on  a  forced  taper  fit  and  secured  with  a  nut  and 
pin,  the  other  end  of  the  rod  being  held  ni  the  cross- 
head  by  a  screw  and  jam  nut;  adjustable  shoes  pro- 
vide for  taking  up  the  wear  in  the  crosshead.  The 
crosshead    end    of   the    connecting   rod    is    solid    with 
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brass   boxes   while   the   craiikpin   end   is  of   malleable  In    the   \ertical   type,   the   oil    reservoir   is   cast    in 

iron  of  the  marine  type,  lined  with  white  metal.  the  frame  of  the  engine  and  is  supplied  with  oil  by 

The   steel   shaft   is   forged   in  a   single   piece   with  a  pump  located  in  the  base  which  contains  a  quantity 

counterweight  bolted  to  the   webs,  and  a  centrifugal  of  oil,   and    receives   the   drip   from   the   bearings.     A 

oiling  ring-  set  into  the  web  and  counterweight.  strainer  located   in  the  base  cleans  the  oil  before   it  is 


FIG.  2. 


STUKTEVANT  ECCENTRIC,  STRAP,  VALVE  GEAR  AND 
VALVE 


FIG.    4. 


CRANK    SHAFT    WITH    COUNTERWEIGHTS    AND    CENTRI- 
FUGAL   OILER 


A  Rites  governor,  located  in  the  flywheel,  changes 
the  throw  of  the  eccentric,  driving-  the  valve  through 
the  eccentric  rod,  valve  slide  and  valve  rod.  The 
valve  rod  has  nuts  and  a  yoke  for  valve  adjustment 


FIG.    3.      STCRTEVANT  VERTICAL   AUTOMATIC   ENGINE 


FIG. 


SECTION   OF   THE   STURTEVANT   COMPOUND   ENGINE 


at  the  eccentric  strap  and  a  bronze  box  with  strap 
to  fit  the  slide  pin  at  the  slide  end.  The  balanced 
piston  valves  work  in  removable  bushings,  the  valve 
being  screwed  on  the  end  of  the  rod. 

In  the  horizontal  type,  lubrication  is  supplied  by 
an  elevated  reservoir  or  tank,  oil  being  conveyed  to 
the  bearing  through  jiiping  from  the  tank. 


])umped  into  the  reservoir,  from  which  the  oil  flows 
into  the  carrying  pipe  through  sight  feed  oilers.  The 
oil  is  carried  to  the  crankpin  through  a  ring  oiler  in 
the  web  and  pin. 

In  the  vertical  compound  type  the  cylinders  are 
fitted  with  bronze  relief  valves.  The  high-pressure 
valve  is  of  the  piston  type  and  the  low-pressure  is  a 
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flat  slide  valve  with  balancer  plate,  and  is  adjustable 
to  regulate  the  receiver  pressure  and  the  power  divi- 
sion between  the  2  cylinders.  At  the  crosshead  end, 
the  connecting  rods  are  of  the  forked-end  marine  type, 
carrying  a  nickel  steel  pin  flattened  on  the  sides.     A 


fit,  the  flat  face  being  fitted  with  a  special  soft  metal- 
lic packing  which  makes  a  perfectly  steam  tight  seal 
l^etween  the  cage  and  the  cylinder.  Steam  pressure 
is  sufficient  to  hold  this  cage  up  to  the  seat,  and  set 
screws  passing  through  the  steam  chest  cover  hold  the 


FIG.   1.      STURTEVANT   HORIZONTAL  CENTER  CRANK   ENGINE 


Rites  governor  is  also  used  on  the  compound  engines. 
The  oil  is  forced  at  13  lb.  pressure  through  a  system 
of  oiling  pipes  to  the  bearings  by  an  eccentrically 
driven  pump  located  in  the  base,  from  a  reservoir 
cast  in  the  sub-base. 


BAKER  BALANCED  PISTON  VALVE 

Baker  Valve  Co.,  Minneapolis,  Minn. 

'PHIS  is  a  piston  valve  with  2  heads  whose  Wearing 
surface  consists  of  expansion  rings  so  designed 
that  under  all  conditions  they  will  keep  steam  from 
working  on  their  inner  surface,  and  hence  will  not 
steam  pack. 


FIG.    1.      BAKi:i;    \',\LYF.    OX   SLIDK   A'AIAK    i:X(iINE 

For  slide  valve  engines  it  is  fitted  in  a  cage  or 
valve  chamber,  semicircular  on  the  back  and  flat  on 
the  face,  which  is  placed  in  the  steam  chest  and  bears 
against  the  old  valve  seat.  It  is  cored  for  ports  ex- 
actly  matching  those   in   the   cylinder  which   it   is   to 


cage  in  position  at  all  times.  Steam  pressure  filling 
the  chest  and  surrounding  the  cage  enters  at  either 
end  and  passes  through  the  ports  to  the  cylinder  as 
the  piston  valve  is  moved  alternately  from  end  to  end 
of  the  cage,  slightly  overtraveling  at  each  end. 

The  Baker  valve,  when  applied  to  an  engine,  be- 
comes a  part  of  the  engine ;  it  takes  only  a  short  time 
to  apply  it  to  any  slide  valve  engine  and  it  is  a  simple 
task  to  take  the  measurements  needed  to  build  it. 

For  piston  valve  engines  the  fitting  is  still  simpler, 
as  all  that  is  needed  is  to  take  out  the  old  piston  valve 
and  put  in  the  Baker  valve.  When  the  valve  chamber 
is  worn  by  the  old  valve,  a  reamer  is  furnished  with 
the  new  valve. 

Some  results  obtained  where  Baker  valves  have 
been  applied  are  in  the  Steamer  Belle,  belonging  to 
the  Independent  Ferry  Line,  Duluth,  Minn.,  which 
with  a  plain  D  valve,  required  12  dump  boxes  of  coal 
a  day,  and  with  a  Baker  valve  gave  the  same  service 
with  only  8  dump  boxes  a  day.  In  the  Plaza  Hotel. 
Minneapolis,  2  high-speed  engines  of  the  same  make 
and  size,  run  on  alternate  days;  one  has  a  5-in.  solid 
plug  valve,  the  other  a  Baker  valve.  With  the  same 
load  conditions  on  alternate  days,  the  first  engine  re- 
quired 1500  lb.  of  coal  a  day,  while  the  second  re- 
quired 1200  lb.,  a  saving  of  20  per  cent  with  the 
Baker  Valve. 


Meritas  Mills,  of  Columbus,  Ga.,  are  progressing 
with  the  construction  of  a  new  addition,  which  will  be  i8o 
ft.  long  by  I20  ft.  wide,  of  slow-burning  mill  con- 
struction, costing  about  $40,000.  The  machinery  to  be 
added  will  include  16,000  spindles  and  200  looms,  costing 
about  $150,000. 
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TWO  VALVE  ENGINES 


Riding  Valves  to  Increase  Cutoff  Range.  Piston  Valves   to  Reduce  Friction.  Separate  Steam  and  Exhaust 

Valves  to  Lessen  Condensation  and     Clearance 


SOME  of  the  difficulties  encountered  with  tlic  com- 
mon D  valve  have  been  overcome  by  what  is 
known  as  the  riding  cutoff  valve.  In  the 
simplest  form  this  consists  of  a  modified  D  valve 
having  steam  ports  through  the  valve,  rather  than 
allowing  steam  to  pass  to  the  cylinder  around  the  ends ; 
upon  the  main  valve  slides  a  smaller  valve,  operated  by 
another  eccentric,  and  controlled  by  the  governor 
so  as  to  cut  the  steam  off  at  varying  points  of  the 
stroke  depending  upon  the  load.  The  eccentric  for  this 
rider  valve  travels  ahead  of  that  for  the  main  valve,  so 
that  at  the  time  of  cutoff  the  rider  is  traveling  in  a 
direction  opposite  to  that  of  the  main  valve  so  that 
cutoff  is  rapid  and  wire  drawing  is  minimized. 

Principal  among  the  advantages  claimed  for  this 
type  of  valve  is  the  ease  with  which  cutoff  can  be 
regulated  by  the  governor.  Being  light  in  weight  little 
power  is  needed  to  operate  the  rider  valve,  and  the 
drag  upon  the  governor  in  changing  the  position  of 
cutoff'  is  slight  so  that  regulation  secured  by  engines 
equipped  with  riding  cutoff  valves  should  be  very  close. 
With  this  type  of  valve  it  is  common  to  employ 
little  or  no  steam  lap  on  the  main  valve  by  which 
means  it  is  possible  to  secure  a  wide  range  of  cutoff, 
from  0  to  }^  stroke. 


Piston  Valves 


M 


ECHANICAL  difficulties  in  balancing  flat  slide 
valves  have  led  to  the  use  of  piston  or  cylindrical 
valves  employing  a  cutoff  valve.  The  principle  upon 
which  the  cylindrical  valve  operates  is  precisely  the 
same  as  that  of  the  flat  valve.  Figure  3  represents  a 
general  type  of  riding  cutoff  piston  valve.  The  main 
valve  consists  of  2  cylinders  closed  at  their  outer  ends 
and  connected  together  by  2  bars,  the  round  cutoff 
valve  working  within  the  main  valve.    The  main  valve 


FIG.    1.      RIDING    CITTOFF    VALVE    OF    FLAT    TYPE 

seat  consists  of  a  bushing  placed  in  the  casting.  Steam 
is  admitted  to  the  cylinder  from  the  interior  of  the 
main  valve,  and  exhausted  past  the  ends. 

Setting    Riding   Cutoff    Valves 

"PD  set  the  main  valve  of  an  engine  with  a  riding  cut- 
off' valve  proceed  as  with  a  common  D  valve  by  equal- 
izing the  lead  at  both  ends  so  that  the  valve  has  about 
1/64  in.  lead  at  each  end.  The  main  eccentric  is  then 
made  fast  to  the  shaft  and  the  setting  of  the  cutoff 
proceeded  with. 


Dift'erent  portions  of  the  stroke  are  laid  out  along 
the  crosshead  slide  from  each  end  of  the  stroke;  with 
the  crosshead  in  the  position  at  which  it  is  desired  that 
cutoff  should  take  place,  the  cutoff  valve  is  adjusted 
so  that  it  just  closes  the  port  in  the  main  valve.  The 
engine  is  then  moved  to  the  corresponding  position  in 
the   return  stroke  Avhen  the  cutoff  valve  should  just 


FIG. 


RIDIXG    CUTOFF    PISTON    VALVE 


close  the  port  in  the  main  valve;  if  it  does  not,  the 
length  of  the  valve  rod  should  be  changed  and  the 
cutoff  eccentric  shifted  until  equal  cutoff  is  obtained 
at  both  ends. 

Separate  Steam  and  Exhaust  Valves 

^MOTHER  form  of  2-valve  engine  has  one  valve  for 

admitting  steam  and  a  second  valve  for  exhausting, 
placed  at  opposite  sides  of  the  cylinder  so  that  exhaust 
steam  is  not  required  to  go  through  the  same  ports 
as  does  live  steam ;  consequently  there  is  little  change 
in  the  temperature  of  the  steam  ports  and  initial  con- 
densation is  reduced. 

It  is  also  possible  to  secure  automatic  cutoff  by 
this  arrangement  without  in  any  way  affecting  exhaust 
events  of  the  cycle. 

While,  strictly  speaking,  this  type  of  valve  is  not 
now  being  used  there  are  several  modifications  which 
go  by  the  name  of  4-valve  engines,  eminent  among 
them  being  the  Russell  engine. 

The  object  of  using  4  instead  of  2  valves  is  to  reduce 
the  length  of  ports  and  clearance  space,  and  as  the  2 
steam  valves  also  the  2  exhaust  valves  are  joined,  it 
gives  the  effect  of  2  valves,  one  for  steam  and  one 
for  exhaust  with  the  added  advantage  of  short  ports. 

Use  of  2  valves  also  permits  thorough  draining  of 
the  cylinder  at  each  stroke,  since  the  exhaust  ports  can 
be  placed  in  the  bottom  of  the  cylinder. 


THE   BROWN    ENGINE 

Brown  Engine  Co.,  Fitchburg,  Mass. 

nPHE  Brown  engine  is  built  with  either  girder  or 
heavy  duty  Tangye  frame.  The  girder  frame  is 
cast  separate  from  the  pedestal  for  the  main  bearing, 
which  is  rigid  in  construction  and  has  a  liberal  pad 
to  which  the  frame  is  bolted.  The  pedestal  is  bored 
to  receive  the  lower  shell  which  is  turned  concentric 
with  the  shaft  and  can  be  removed  by  raising  the 
shaft   enough   to   relieve   the   weight. 
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The  girder  frame  is  heavily  ribbed  and  has  bored  balanced  area  of  the  valve  stem.  Trip  levers  are 
guides,  while  a  large  pad  is  provided  under  the  for-  carried  by  a  trip  shaft  which  is  under  control  of  the 
ward  end  of  the  guide  barrel  to  receive  a  supporting     governor. 


pedestal. 

The  heavy  duty  tangye  frame  has  a  separate 
bored  guide  barrel,  accurately  faced  and  bolted  to  the 
forward  section  which  has  a  continuous  bearing  on  the 
foundation  and  contains  an  oil  pan  under  the  crank. 
The  general  construction  of  the  tangye  main  bearing 
is  similar  to  that  of  the  girder  frame,  except  that  the 


Exhaust  valves  are  operated  by  an  eccentric  which 
drives  a  sliding  bar  to  which  the  exhaust  levers  are 
attached  by   means  of  a  link. 


FIG.    1.      VALVE   GEAR   SIDE   OP   BROWN   GIRDER  FRAME   ENGINE 


FIG. 


SECTION   THROUGH  CYLINDER  AND 
VALVES   OF  BROWN   ENGINE 


lower  shell  is  made  in  2  pieces,  the  inner  one,  con- 
centric with  the  shaft,  and  the  lower  one,  accessible 
to  the  hand  through  a  cored  hole  in  the  front  of  the 
pedestal. 

The  cylinder  has  4  flat  multiported  valves,  2  each 
for  steam  and  exhaust,  the  former  being  located  on 
the  side  of  the  cylinder,  and  the  latter  at  the  bottom, 
with  ports  liberal  and  direct.  Valves  and  their  seats 
are  held  in  bored  recesses  provided  for  them  in  the 
body  of  the  cylinder  and  are  located  close  to  the 
bore,  reducing  the  clearance  to  a  minimum. 


FIG.    3.     VALVE    MECHANISM    OF    BROWN    ENGINE 

Steam  valves  are  operated  by  ofifset  bell-cranks 
connected  by  a  steam  rod,  the  forward  one  of  which  is 
driven  by  the  steam  eccentric  through  the  usual  carrier 
arm.  The  valve  is  opened  upward  and  the  latch  re- 
leases the  block  at  any  point  determined  by  the  gover- 
nor, when  the  valve  closes  by  its  own  weight  assisted 
by  the  pressure  on  top  of  the  valve  equal  to  the  un- 


The  governor  is  of  the  inertia  type,  and  is  con- 
nected direct  to  the  trip  shaft  running  below  the  frame 
by  a  suitable  bell  crank. 

The  piston,  well  ribbed  and  strong,  with  a  single 
adjustable  bull  ring  and  2  packing  rings,  is  pressed 
on  the  rod  and  fastened  with  a  nut,  and  the  nut 
covered  with  the  follower  plate. 

The  crosshead  is  of  cast  iron  with  flat  parallel 
surfaces  to  which  are  attached  the  babbitt-lined  gibs 
of  box  type  with  independent  wedge  which  is  adjusted 
by  a  bolt  running  the  entire  length  of  the  gib. 

The  connecting  rod  is  of  the  solid  end  type  with 
babbitt  lined  phosphor  bronze  boxes  with  vertical 
wedges  adjusted  by  bolts  from  the  top  and  bottom 
of  the  rod. 

Full  details  in  regard  to  valve  setting  were  in 
Practical  Engineer  for  January  1,  1912,  page  20. 


THE  BUCKEYE  ENGINE 
Buckeye  Engine  Co.,  Salem,  Ohio 

3UCKEYE  engines  are  characterized  by  a  balanced 

cylindrical  valve  with  which  a  riding  cutofif  valve 
is  used.  This  valve  has  a  uniform  travel  and  ade- 
quate seating  area  so  that  there  is  no  tendency  to  wear 
shoulders. 

The  movement  of  the  cutoff  valve,  whether  cutting 
off  early  or  late  in  the  stroke  always  does  so  near 
the  middle  of  its  travel  where  its  motion  is  fastest, 
and  always  continues  to  move  after  closure  to  the 
extent  of  over  one-third  of  its  travel. 

As  will  be  seen  by  referring  to  cut,  the  close  prox- 
imity of  the  valve  to  the  bore  of  the  cylinder  and  of 
the  cutoff  valve  to  the  main  valve  face,  together  with 
the  absence  of  separate  exhaust  ports,  constitute  con- 
ditions under  which  the  clearance  may  be  reduced  to 
a  minimum. 

The  governor  being  secured  directly  on  the  engine 
shaft,  and  driving  its  valve  as  positively  as  the  main 
valve,  through  an  eccentric  rod,  rock  shaft,  and  valve 
stem,  the  danger  of  the  engine  becoming  detached 
from  it  and  destroying  itself  and  the  lives  of  those 
in  its  vicinity,  is  entirely  obviated. 
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Simplicity  also  follows  from  the  nature  and  location      lation  as  the  nature  of  the  conditions  which  efifect  the 
of  the  governor.     It  is,  both  in  appearance  and  effect,      action  of  the  governor  will  permit.     If  the  machinery 


a  part  of  the  engine  itself 

It  is  characteristic  of  the  Buckeye  engine  that  it 
possesses  great  stability  in  the  adjustments  by  which 
the  cutofif  is  made  to  take  place  at  the  same  distance 


driven,  contains  in  itself  considerable  momentum  to 
assist  that  of  the  flywheel,  and  is  not  subject  to  sudden 
and  extreme  changes  of  resistance,  the  conditions  are 
favorable  to  close  regulation,  and  in  such  cases  the 
variation  of  speed  can,  if  desirable,  be  confined  within 
1  per  cent,  or  less;  but  wdien  the  load  is  destitute  of 


FIG.    1.      HEAVY    DUTY    CLASS    A    BUCKEYE    SINGLE    ENGINE 


from  the  beginning  of  both  strokes.  The  variations 
of  the  point  of  cutofT  required  for  regulation  being 
affected  by  variations  in  the  advance  of  the  eccentric 
which  moves  the  cutofif  valve,  must  necessarily  be 
ecjual  for  both  strokes,  hence  when  it  is  equalized  for 
the  average  position,  it  will  be  practically  equal  at 
all  other  positions  within  any  required  working  range. 
Also,  the  cutofT  being  affected  by  the  passage  of  the 


PIG.  2.      SECTIONAL  VIEW  OF  BUCKEYE  CYLINDER  AND  VALVES 

cutofif  valve  over  the  port  when  at  the  fastest  part  of 
the  travel  (of  from  2  to  5  in.  according  to  size),  is 
not  sensibly  affected  by  a  degree  of  misadjustment. 

The  construction  of  the  governor  permits  such  an 
adjustment  of  the  centrifugal  and  centripetal  forces 
to  each  other  as  will  give  in  each  case  as  close  regu- 


momentum  or  vis  viva,  and  is  subject  to  great  and 
sudden  changes,  it  may  be  necessary  to  adjust  for  a 
greater  variation,  according  to  the  nature  of  the  load. 

The  percentage  of  variation  is  adjustable  at  will, 
by  varying  the  amount  of  initial  tension  given  to  the 
governor  springs — the  more  initial  tension  the  closer 
the  regulation,  w^ithin  the  limits  beyond  which  the 
necessary  stability  of  equilibrium  would  be  lost. 

Buckeye  engines  are  built  in  types  and  speed  to 
meet  all  requirements  of  reciprocating  engines  from 
30  to  4000  hp. 


FITCHBURG   ENGINES 

The   Fitchburg  Steam   Engine   Co.,   Fitchburg,   Mass. 

DISTINCTLY  characteristic  of  the  Fitchburg  engine 
are  the  valves  and  valve  motion  which,  although 
it  has  the  Corliss  wrist  plate  action,  is  as  simple  as 
the  common  slide  valve  motion  and  as  readily  access- 
ible. It  is  a  cam  valve  motion,  which  is  positive, 
noiseless  in  operation,  of  great  durability,  and  per- 
fectly reliable.  The  Corliss  wrist  action  is  used  to 
actuate  the  admission  valves  without  releasing  or 
tripping  them.  The  valves  are  driven  by  a  shaft 
governor  which  controls  by  shifting  the  eccentric 
across  the  shaft,  changing  the  angle  of  advance  of 
the  eccentric  and  therefore  the  time  of  cutoff. 

The  peculiarity  of  the  valve  motion  consists  of  the 
specially  shaped  cams,  into  which  the  steam  valve  rods 
are  fastened  to  drive  the  valves,  and  the  mode  of 
using  the  Corliss  wrist  action  by  which  these  cams 
are  actuated.  This  Corliss  wrist  action  and  the  double 
jiorts  in  the  steam  valves  give  clean  admission  and 
sharp  cutoff. 
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Steam  is  always  around  and  at  both  ends  of  the  While  in  every  respect  the  valve   is  the   same  in 

valves  in  the  steam  chest,  not  only  giving  an  even  heat  service  as  a  solid  valve  without  packing  rings,  it  has 

and  expansion  the  whole  length  of  the  valve  seat,  but  provision   for  enlargement   in   diameter  by   means   of 

balancing    the    valves   in   their   movement    with    the  a  taper  cone  inside  of  an  expansible  shelly  giving  trulv 


FIG.    1.      DIRECT   CONNECTED   PITCHBURG   ENGINE   WITH      TANGYE    BED 


exception  of  the  area  of  the  valve  stems.     This  small     symmetrical  enlargement  from  1/10,000  in.  to  1/16  in. 
unbalanced  area  is  just  enough   to  keep  the  cam  at     in  diameter.     All  4  valves  are  of  this  type. 


all  times  against  its  driving  roll,  acting  as  an  auto- 
matic spring  and  giving  a  quiet  motion  at  all  speeds. 


FIG.   2.      WRIST   PLATE   VALVE   MOTION    OF   FITCHBURG   ENGINE 

The  unbalanced  area  of  rod  spoken  of  above  serves 
also  as  a  safety  device,  for  if  the  driving  latch  should 
become  detached  by  accident,  or  if  the  valve  rod  or 
eccentric   rod   should  become   detached   or  break,   the 


FIG.    3.      CROSS-SECTION   OF   FITCHBURG    STEAM   VALVE 

valves  are  instantly  closed  automatically  by  the  un- 
balanced pressure  on  the  rods,  and  all  steam  is  shut 
away  from  the  piston.  The  steam  valves  are  double 
ported. 


Each  of  the  4  valves  can  be  set  entirely  independ- 
ent of  the  others  and  the  inlet  and  exhaust  valves 
are  driven  by  separate  eccentrics. 

The  passage  through  which  the  exhaust  steam 
travels  is  cast  away  from  the  cylinder  and  a  space  is 
left  between  the  cylinder  wall  and  this  passage,  avoid- 
ing loss  of  heat  from  the  cylinder  to  the  exhaust  due 
to  the  difference  between  the  temperature  of  the 
steam  in  the  cylinder  and  of  that  in  the  exhaust 
passages. 


FIG.   4.      FITCHBURG  FLYWHEEL  GOVERNOR 

Governing  is  done  by  changing  the  angle  of  ad- 
vance of  the  eccentric.  As  long  as  the  engine  is 
below  speed  the  eccentric  A  is  kept  in  its  longest 
throw  by  the  tension  of  the  long  adjusting  springs, 
causing  the  steam  to  be  cut  off  at  about  7/10  of  the 
stroke,  but  as  soon  as  the  proper  speed  is  reached 
the  centrifugal  action  causes  the  weight  arms  H  tc 
overcome  the  tension  of  the  springs  and  to  move 
outward,  at  the  same  time  lengthening  the  springs. 
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Also  the  outward  motion  of  the  weight  arms 
tlirough  the  connecting  links  G,  turns  the  counter- 
balance arms  C  upon  their  fulcra  1 ),  and  the  eccen- 
tric, attached  at  ears  B,  is  consequently  carried  direct- 
ly across  the  shaft  from  S  towards  R,  and  as  the  arcs 
made  by  the  centres  BB  are  in  opposite  curves  they 
compensate  each  other,  and  the  center  S  of  the  eccen- 
tric follows  a  straight  line  in  its  movement,  presenting 
a  constant  lead  opening. 

This  decreases  the  eccentricity  and  increases  the 
advance  of  the  eccentric,  giving  an  earlier  cutoff  to 
the  valves  until  wdien  the  eccentric  is  swung  squarely 
back  of  the  crank  the  valves  open  only  the  lead,  there 
being  all  points  between  this  and  extreme  cutoff  for 
variation. 

I'our  different  types  of  beds  or  frames  arc  em- 
ployed with  Eitchburg  engines.  The  rolling  mill  or 
tangye  frame,  the  girder  frame,  the  vertical  frame 
and  the  high  speed  frame.  The  beds  or  frames  are 
of  massive  design,  and  the  general  form  and  the 
distribution  of  metal  is  such  as  to  insure  the  greatest 
strength  and  rigidity  in  the  proper  places  to  resist 
the  varying-  strains  caused  by  heavy  and  sudden 
overloads. 


RUSSELL   4-VALVE    ENGINE 
Griscom-Russell  Co.,  New  York,  N.  Y. 

^IILS  is  designed  especially  for  heavy  mill  and  power 

l)lant  purposes. 

Its  distinctive  feature  is  its  flat  main  valve  Avith 
riding  cutoff  valve  actuated  by  a  shaft  governor,  giving 
quick  port  opening  and  closing,  and  freedom  from 
uneven  Avear  and  consequent  leakage.  Eurther.  no 
exhaust  steam  passes  through  the  steam-chest  nr  near 


the  steam  admission  line  close  up  to  boiler  pressure 
with  sharp  cutoff". 

Steam  economy,  however,  can  hardly  be  considered 
more  important  than  strength,  durability  and  relia- 
bilitv  in  service.  In  these  respects,  careful  thought 
has  been  given  by  the  designers  of  the  Russell  Engine 
to  the  frame,  cylinder  and  moving  parts.  The  frame  is 
a  casting,  of  smooth  and  symmetrical  shape,  with  stif- 


FIG.    1.      SECTIONAL   VIKW    Ol'    RUSSELL    4-A^ALVE    ENGINE 

fening  ribs  of  ample  dimensions  within  the  hollow 
interior.  The  guides  are  bored,  and  the  crosshead  is 
turned  to  correspond — an  excellent  feature  with  the 
side  crank  type  of  engine.  The  crosshead  body  is  of  cast 
steel,  and  the  shoes  are  babbit  faced,  and  adjustable 
by  taper  wedges. 


FIG.    3.       RUSSELL    TANDEM-COMPOUND,    4-VALVE    ENGINE 


the  steam  inlet-valve,  to  cause  cooling  and  condensa- 
tion of  the  live  steam  on  the  way  to  the  cylinder. 
Instead,  the  exhaust  valves  are  of  Corliss  type  placed 
directly  below  the  cylinder,  and  actuated  by  a  simple, 
light  and  effective  wrist  motion  driven  from  a  fixed 
eccentric. 

The  cylinder  is  thus  effectively  drained  of  con- 
densation without  depending  on  the  lifting  of  the  inlet 
valves  from  their  seats,  though  these  are  in  fact  free 
to  relieve  in  this  way  if  it  were  required. 

The  conomy  realized  by  Russell  4-valve  engines 
is  good,  because  of  great  port  opening  which   keeps 


At  the  rear  of  the  guides  is  a  watershed  with 
simple  but  effective  auxiliary  stuffing  box  to  prevent 
the  water  of  condensation  from  following  the  piston 
rod  and  mingling  with  the  oil  in  the  splash  oiler  under 
the   crank. 

A  door  at  the  side  permits  access  to  the  crosshead 
and  adjacent  parts,  and  liberal  hand  holes  on  either 
side,  permit  easy  access  to  the  main  stuffing  box. 

The  main  bearing  has  a  large  oil  reservoir  beneath, 
connected  with  a' gage  glass  in  front  and  a  large  oiling 
chain  to  flood  the  shaft  journal.  The  bearing  is  of 
3-piece  type,  consisting  of  a  bottom  shell,  and  2  side 
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shells  which  lap  over  on  top,  where  the  cap  holds  them 
in  position.  Adjustment  is  secured  by  a  full  width 
wedge  back  of  the  shaft,  lifted  as  required  by  screws 
on  top  of  the  cap.  By  removing  the  side  plates  and 
wedges,  the  side  shells  can  be  removed,  after  which 
the  shaft  can  be  slightly  raised  and  the  bottom  shell 
slipped  out  without  disconnecting  the  engine. 


(KlCrlJ 


PIG.     2.       RUSSELL     4-VALVE,     SHOWING     STEAM     VALVES     AND 

VALVE    GEAR 

The  cylinder  and  valve  arrangement  includes  sev- 
eral interesting  features.  The  generous  size  main 
steam  ports  are  cast  in  the  cylinder  as  usual,  and  over 
the  port  faces  are  secured  false  seats  of  tough,  close- 
grained  cast-iron,  in  which  the  port  openings  are  ex- 
actly milled  to  size.  These  false  seats  can  be  removed, 
refaced  or  replaced,  should  it  ever  become  desirable. 
The  exhaust  valve  chambers  also  have  accurate  port 
openings,  provided  by  means  of  bushings,  reamed  and 
ground  to  exact  size,  and  pressed  firmly  into  place 
in  the  cvlinder  casting. 

The  valves  are  actuated  by  2  fixed  eccentrics.  One 
of  these  is  for  the  main  valves  and  operates  them  to 
give  proper  lead  ;  the  other  is  for  the  exhaust  valves, 
and  by  means  of  the  wristplate  and  links  gives  the 
valves  the  proper  quick  opening  and  closmg  move- 
ments, and  permits  them  to  rest  motionless  when 
closed  and  under  pressure.  The  centrifugal  shaft  gov- 
ernor which  operates  the  cutofif  valves  is  of  the  Russell 
centrifugal  type,  with  2  opposite  and  equal  arms, 
weights  and  springs,  so  that  it  is  in  exact  balance  in 
all  positions.  The  position  of  spring  attachment 
to  the  weight  arms  can  be  changed;  as  well  as  the 
tension  of  the  springs,  which  permits  a  wide  range  of 
speed  changes,  and  adjustment  for  close  regulation 
at  any  desired  speed.  The  cut-off  eccentric  turns 
around  the  shaft  under  the  action  of  the  governor,  to 
vary  the  point  of  cutofi^  according  to  the  load.  The 
entire  governor  can  be  assembled  to  run  in  either 
direction,  without  altering  any  of  the  parts  except  as 
to  position. 


McINTOSH  &  SEYMOUR  TYPE  F  ENGINE 

Mcintosh  &  Seymour  Co.,  Auburn,  N.  Y. 

'PHESE  engines  are  of  the  4-valve  type  with  positive 
motion  valve  gear  and  powerful  shaft  governor.  A 
distinctive  feature  of  the  engine  is  the  gridiron  valves, 
located  in  the  cylinder  heads,  which  gives  the  smallest 
possible  clearance  space,  and  with  short  and  direct 
nozzle-shaped  steam  ports  delivers  the  steam  with  a 
minimum  drop  for  a  given  opening  directly  into  the 
center  of  the   steam   space   in  the   cylinder,   reducing 


agitation  of  steam  against  the  cooling  cylinder  walls. 

Gridiron  valves  follow  up  their  wear,  maintaining 
high  economy  over  long  periods,  both  valves  and  seats 
being  arranged  with  grooves,  so  that  they  always  wipe 
over  to  prevent  wearing  of  shoulders.  These  wipe- 
over  grooves  are  made  extra  large  and  arranged  so 
that  the  steam  is  admitted  at  both  sides  of  the  port, 
giving  for  most  of  the  useful  loads  a  double  ported 
efifect.  The  total  length  of  port  thus  available  is  about 
6  times  the  cylinder  diameter,  giving  large  steam  open- 
ing with  moderate  valve  travel.  Also  placing  the 
valves  in  the  heads  permits  of  a  plain  barrel  cylinder 
with  2  flanges. 

The  box  type  piston  has  a  sectional  packing  ring 
and  4  rings  of  antifriction  metal.  The  frame,  which 
encloses  most  of  the  working  parts,  is  yet  open  enough 
to  give  easy  access.  At  the  cylinder  end  the  upper 
part  of  the  hood  is  omitted,  bolting  to  the  cylinder 
being  only  on  the  lower  %  of  the  b.olt  circle.  This 
arrangement  leaves  the  steam  chest  free  to  expand 
without  afifecting  the  alinement  of  the  cylinder. 

Guides  are  of  the  bored  type,  with  the  web  member] 
forming   the   lower   part   continued    under   the   crank,' 
giving  stififness  to  the  frame  and  forming  an  oil  re- 
ceptacle. 

The  main  bearing  has  a  cylindrical  shell  which  can 
be  easily  removed  by  taking  oflf  the  weight  of  the 
shaft.  It  is  also  provided  w^ith  a  thick  cheek  piece, 
when  the  cap  is  bolted  down  it  cannot  rock,  this  piece 
being  held  against  the  shaft  by  2  wedges. 

The  skeleton  type  steel  crosshead  has  babbitted  cast- 
iron  slippers ;  the  crosshead  fits  between  2  shoulders 
on  the  slipper,  Avhich  is  held  to  the  crosshead  with  4 
bolts  so  that  it  cannot  get  out  of  place.  Adjustment 
is  by  thin  metal  liners  between  the  slipper  and  cross- 
head. 

The  solid-end  connecting  rod  has  wedge  and  bolt 
adjustment,  but  in  the  boxes  are  4  opposing  screws, 
which  can  be  set  up  after  the  box  has  been  keyed,  to 
take  out  any  slight  spring. 


FIG.    4.      MC  INTOSH   AND    SEYMOUR   GOVERNOR 

For  both  steam  and  exhaust  valves  the  gear  is  a 
positive  motion  throughout,  with  pins  taper  fitted  and 
supported  at  both  ends.  All  joints  subject  to  wear  are 
provided  with  grease  lubrication,  and  for  adjustment, 
which  is  reduced  by  case  hardening  the  pins. 

At  the  cylinder  are  lay  shafts  oscillated  in  babbit 
lined  ends.  Fitting  each  ball  is  a  spherical  box  bolted 
directly  to  the  eccentric  strap. 

Figure  4  shows  the  governor  of  the  shaft  type  with 
cast  steel  weight,  opposed  by  a  plate  spring.  This 
weight  turns  the  governor  eccentric  on  an  eccentric 
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bearing-  which  is  keyed  to  the  shaft,  giving  the  effect 
of  a  very  short  penchihim,  insuring  constant  achiiission 
at  working  loads,  and  at  zero  load  swinging  the  gov- 
ernor eccentric  center  rai)idlv  toward  the  center  of  the 


Working  parts  are  practically  enclosed  by  the  frame 
and  oil  shields,  all  oil  from  the  running  parts  being- 
of  which  lubricates  the  exhaust  eccentric  strap,  this 
having  retaining  walls  on  each  side  so  that  oil  which 


FTG.    1.      V.\LYE    GEAR    SIDE    OF    SINGLE    CYLINDER    ENGINE 


shaft,  and  reducing  cutotT  to  zero.  In  this  construc- 
tion the  static  force  of  the  weight  is  balanced  by  the 
eccentric  and  stra]). 

collected  in  a  tank  below  the  floor,  where  water  is 
separated  from  the  oil,  which  passes  through  a  strainer 
and    then    thr()Ut:h    a    filtering-    comoartmcnt    into    tlie 


works  out  feeds  on  down  to  the  ball  and  socket  joint. 
The  other  centrifugal  oiler  delivers  oil  through  a  pipe 
to  the  exhaust  of  the  loose  eccentric  on  the  governor, 
whence    it    feeds   through    to    the    go\ernor    eccentric 


VERTICAL  SECTION  TIIKOI(iII  CYLINDER 


settling  chamber,  whence  it  is  lifted  into  the  receiving 
tank  on  top  of  the  frame  by  a  small  pump  actuated 
from  the  valve  gear;  thence,  the  oil  is  distributed  bv 
pipes  to  the  various  parts  of  the  engne.  From  each 
end  of  the  main  bearing,  oil  is  led  by  a  small  pipe  to 
one  of  the  lay  shaft  bearings.  The  exhaust  eccentric 
is  provided  with  a  double  contrifugal  oiler,  one  part 


CYH;-.l)KR    HE  At 


strap,  provided  with  retaining  lips,  and  down  to  the 
ball  and  socket  connection  driving  the  steam  lay  shaft. 
To  gain  access  to  the  steam  valves,  the  steam  valve 
bonnet  has  a  ground  joint  on  the  face  of  the  cylinder, 
and  by  removing  one  taper  valve  gear  pin  and  the  nuts 
holding  the  bonnet  in  place,  bonnet  valve  and  all  can 
be  taken  out. 


42 


PRACTICAL    ENGINEER 


January   1,   1913 


CORLISS  ENGINES 

Early  Development,  Distinctive  Features,  Present  Day  Applications  of  Original  Design 


O  GEORGE  H.  CORLISScreditisdue  for 
designing  what  was  at  that  time  the 
most  radical  departure  from  standard 
practice  in  steam  engine  manufacture. 
Previous  to  that  time,  62  years  ago  the 
simple  D  slide  valve  was  the  standard 
means  for  controlling  the  admission  and 
exhaust  of  steam  in  the  cylinders  of  stationary  engines. 
With  this  valve  gear  the  cutoff  was  fixed  usually  at 
about  %  stroke,  and  the  speed  of  the  engine  was  regu- 
lated by  a  flyball  throttling  governor  which  operated 
by  wire  drawing  the  steam,  making  the  entire  opera- 
tion wasteful  and  inefficient. 

To  relize  any  great  degree  of  economy,  some  radical 
departure  in  the  details  of  the  old  time  engine  was 
necessary  and  Mr.  Corliss  set  about  the  design  of  an 


^^^r^ 


TO   DASH  POT 


THE    CRABCLAW   RELEASING   GEAR 

engine  in  which  there  was  scarcely  a  resemblance  to 
other  engines  then  existing  and  the  distinctive  features 
of  his  engine  are  embodied  in  Corliss  engines  of  the 
present  day. 

The  essential  features  of  a  Corliss  engine  are :  first. 
Its  4  semi-rotary  valves,  2  steam  and  2  exhaust,  the 
latter  placed  at  the  bottom  of  the  cylinder  to  drain 
out  condensation,  and  all  the  valves  located  in  such  a 
manner  as  to  reduce  clearance  to  a  minimum. 

Second,  the  employment  of  an  eccentric  on  the 
main  shaft  operating  the  several  valves  through  radial 
arms  in  such  a  manner  as  to  obtain  rapid  opening  and 
closing  of  the  valves,  to  give  full  port  opening. 

Third,  a  means  of  releasing  the  steam  valves  from 
the  driving  mechanism  at  the  proper  point  in  the  stroke 
and  closing  the  valve  quickly  by  means  of  vacuum 
dashpots. 

Fourth,  a  governor  driven  from  the  main  shaft, 
and  so  arranged  as  to  be  entirely  independent  of  the 
valve  gear,  its  only  purpose  being  to  determine  the 
point  at  which  release  shall  occur  according  to  the 
load  on  the  engine. 


By  means  of  right  and  left  hand  thread  connections 
on  the  radial  arms,  any  valve  may  be  adjusted  inde- 
pendently of  the  other,  and  the  amount  of  lead,  point 
of  exhaust  and  amount  of  compression  remain  the 
same  at  whatever  point  of  the  stroke  cutoff  may  oc- 
cur, making  it  possible  to  obtain  a  nearly  ideal  indi- 
cator diagram  from  a  Corliss  engine  and  insuring  that 
the  steam  will  be  worked  to  the  best  advantage.  As 
the  steam  valves  are  opened  quickly  by  means  of  the 
bell  crank  connections,  wire  drawing  is  avoided.  Quick 
closing  of  the  steam  valves  by  the  suction  of  the 
dashpots  further  reduces  wire  drawing  and  allows  the 
expansive  energy  of  the  steam  to  be  fully  realized  in 
the  cylinder. 

The  characteristics  of  the  releasing  gear,  which  is 
the  most  important  feature  of  Corliss  engine  con- 
struction are  a  hook  or  crab  claw,  shown  at  A  in  the 
illustration,  on  the  bell  crank  lever  B,  which  hook  en- 
gages a  block  C  on  the  valve  stem  crank  arm,  raising 
the  valve  until  the  inner  member  of  the  hook  B  comes 
in  contact  with  the  block  E,  causing  the  valve  to  be 
released,  thus  cutting  off  the  steam.  The  block  E  is 
mounted  on  a  sleeve,  which  is  free  to  turn  and  con- 
nected to  the  governor  arm  F,  the  governor  varying 
its  position  according  to  the  load  on  the  engine. 

Valves  of  modern  Corliss  engines  are  generally 
double-ported,  separate  from  the  valve  stem  and  are 
driven  by  a  T-head  connection,  which  allows  the  valve 
to  be  removed  without  disturbing  the  valve  mechan- 
ism. 

Exhaust  valves  are  operated  from  the  wristplate 
by  a  single  crank  lever,  as  it  is  simpler  to  time  their 
opening  and  closing  by  the  amount  of  lap,  rather  than 
by  a  bell  crank  lever  as  in  the  case  of  the  steam 
valves. 


ALLIS-CHALMERS  ENGINE 

Allis-Chalmers  Co.,  Milwaukee,  Wis. 

_^LLIS-CHALMERS  Corliss  engines  of  their  new 
design  combine  the  latest  developments  with  the 
best  features  of  their  previous  designs.  They  are 
built  in  all  sizes  and  in  all  horizontal  and  vertical 
arrangements. 

The  frame  and  slide  form  a  massive  one-piece 
casting  with  broad  bearing  surface  on  the  foundations 
throughout  the  entire  length,  insuring  the  maximum 
of  strength  and  rigidity.  The  end  of  the  slide  has  a 
recessed  flange  for  the  cylinder  head  and  all  ribs  and 
braces  are  inside  the  casting,  giving  a  smooth,  easily 
cleaned,  outer  surface.  The  frame  proper  is  of  the 
"tangye"  type  with  imusually  heavy  pawls  for  the 
main  bearing.  A  beaded  oil  flange  surrounds  the  cast- 
ing at  its  base  and  a  deep  crank  pit  provides  for  the 
collection  and  draining  of  oil  from  the  several  bear- 
ings. 

Completely  enclosing  the  crank  and  connecting  rod 
is  a  sheet  steel  oil  guard  fitted  with  wire  netting  doors 
of  ample  size  to  permit  adjtistment  or  removal  of  crank 
pin  boxes  and  to  afford  air  circulation  at  the  same 
time  preventing  the  throwing  of  oil.  The  eccentric 
oil  guards  are  also  designed  to  collect  the  drip  from 
the  main  bearing  and  to  prevent  oil  creeping  along 
the  shaft. 
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The  main  bearing-  is  of  the  4-part  type  with  full  the  cylinder  heads  as  regards  low  clearance  and  hi^h 
length  adjusting  wedges  on  each  side  to  maintain  a  economy  witliout  the  disadvantage  of  disconnecting 
constant  shaft  center,  thus  reducing  the  danger  from      the    valve    gear    when    removing   the    cylinder    heads. 


FIG.   3.  li':ngttiwise   section  or  allis-chalmers  main     bearing  and  frame 


hot  bearings 


A  spherical  seated  bottom  shell  insures  Steam  and  exhaust  valves  are  of  the  multi-ported  Cor- 
perfect  alinement  with  the  shaft.  The  cap  is  integral  liss  type,  which  give  rapid  port  opening  with  a  mini- 
with  the  top  shell  and  has  a  drive  fit  over  the  bearing      mum  of  travel,  thus  reducing  the  inertia  of  the  valve 


FIG. 


SECTION    OF    ALLIS-CHALMERS    CYLINDER    AND    FRAME 


jaws.  The  entire  design  is  such  that  all  shells  can 
easily  be  removed  by  simply  relieving  the  weight  of 
the  shaft. 


gear  parts  and  permitting  higher  rotative  speeds.  The 
steam  valves  are  of  the  3-bar  construction,  making  a 
stiff  symmetrical  valve,  which  retains  its  form  without 
distortion  when  used  with  high-pressure  steam  and 
superheat. 


FIG.    1.      VALVE   GEAR   SIDE    OP   ALLIS-CIIALMERS   ENGINE 


The   cylinder   is   designed   with   the   valves   in   the  The  valve  gear  is  of  the  long  range  type,  permit- 

corners  and  so  arranged  as  to  reduce  clearance  to  a      ting  a  range  of  cutoff  up  to  75  per  cent  of  the  stroke 
minimum,  thus  obtaining  the  advantages  of  valves  in      under  governor  control.     Separate  steam  and  exhaust 
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eccentrics  allow  independent  adjustment  of  the  steam 
and  exhaust  valves  to  obtain  the  best  possible  steam 
distribution.  The  steam  valves  are  driven  direct  from 
one  eccentric  without  a  wristplate,  thus  reducing-  the 
number  of  heavy  moving  parts  and  making  higher 
rotative  speeds  possible.  The  dashpots  are  of  the  im- 
proved spring-actuated,  quick-acting  type  with 
cushioning  chamber.  The  steam  reach  rod  is  fitted 
with  a  patented  disconnecting  device  of  a  telescopic 
type  with  centering  pin  and  special  clamping  sleeve 
to  remove  all  strain  from  the  pin. 

The  pistons  are  wide  faced  with  red  metal  rings 
and  2  snap  packing  rings.  The  smaller  pistons  are  of 
the  one-piece  box  type  while  in  the  larger  sizes  they 
are  built  up  of  such  design  that  the  rings  can  be 
removed  without  taking  the  piston  from  the  cylinder. 
The  follower  studs  art  fitted  with  shoulders  to  pre- 
vent broken  stvids  from  working  out  into  the  cylinder. 

A  new  and  important  feature  is  the  special  high 
speed  single  tension  spring  governor.  The  advan- 
tage of  a  single  spring  in  tension  over  2  springs  in 
either  tension  or  compression  is  indisputable  and  there 
is  no  chance  of  this  type  of  governor  being  out  of 
balance  on  account  of  the  springs  not  being  matched. 
Although  very  simple  in  design,  this  governor  permits 
a  wide  range  in  speed  regulation  "by  changing  the 
number  of  working  coils  and  the  tension  of  the  spring. 
All  the  rotating  parts  are  enclosed  in  a  stationary  cast- 
iron  case  to  prevent  the  throwing  of  oil  and  the  bear- 
ings are  flooded  with  oil  from  a  special  pump  for  this 
purpose  so  that  wear  and  friction  are  minimized. 


BATES  CORLISS  ENGINE 

The  Bates  Machine  Co.,  Joliet,  111. 

'PHE  Bates  heavy  duty  frame,  which  is  cast  in  one 
piece  in  all  sizes  and  has  bored  guides,  is  well  propor- 
tioned to  resist  the  strains  of  severe  work.  The  main 
bearing  is  of  the  4-piece  type,  strong  and  simple  in 
design  with  wedge  adjustment  for  the  quarter  boxes, 


change  in  the  position  of  the  shaft.  By  raising  the 
shaft  slightly,  the  lower  shell  can  be  rotated  around  the 
shaft  and  removed. 

The  cylinder  rests  on  a  sole  plate  which  extends 
under  the  valve  gear,  in  which  the  dashpots  are  set 
Hush  \\ith  the  deck. 

Governor  rod 


^tcQm  valve  ^tem 


'Knock-off  ring 
Safety  cam 


Trip  cam 


Latch 
V^^haft 


'Knock- off 
bdr 
fatch  block 
'•5tcdm  arm 


FIG.  1.   OUTLINE  OP  BATES  INERTIA  GEAR 


The  valve  gear  is  of  the  New  Bates  inertia  type 
which  has  no  hooks,  springs  or  rollers  and  operates 
quickly  at  highest  speeds.  The  general  arrangement 
of  the  Bates  inertia  gear  is  clearly  shown  in  the  Figs. 
1  and  2. 

Referring  to  Fig.  1,  the  top  lever  is  in  the  form  of 
a  bell  crank,  one  arm  carrying  the  dashpot  and  the 


FIG.  3.   BATES  HEAVY  DUTY  CROSS  COMPOUND  ENGINE 


the   adjusting  bolts  projecting  above   the   cap   where  other  the  latch  block.    This  bell  crank  is  keyed  to  the 

they  are  locked  in  position  with  nuts.     There  is  con-  valve  stem  and  also  is  a  running  fit  in  a  recess  bored 

siderable  clearance  for  the  lower  shell  or  bearing  to  in  the  steam  bonnet  which  gives  a  large  wearing  sur- 

move  sidewise  which  permits  it  to  adjust  itself  to  any  face. 
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The  steam  arm  swings  from  the  hunnel  in  the  usual 
manner  and  carries  the  latch  shaft  in  a  substantial 
bearing,  to  which  is  keyed  the  knock  off  bar.  The 
knockofT  bar  has  a  counterbalance  of  sufficient  weight 
to  assist  materially  in  the  functioning  of  the  releasing 
device. 

The  steam  valve  being  closed,  as  the  steam  arm 
moves  to  the  right  lo  engage  the  latch  block,  the 
counterweight  on  the  knockoff  bar  has  inertia  enough 
to  cause  the  latch  to  engage  and  the  reversal  of  the 
steam  arm  further  tends  to  retain  positive  engage- 
ment of  the  parts. 

When  the  steam  arm  has  carried  the  valve  to  the 
point  of  cutoff  as  determined  by  the  governor,  the 
inertia  of  the  counterweight  on  the  knockofif  bar  is 
reversed  which  reduces  the  strain  on  the  governor  to 
a  very  small  amount,  and  on  the  return  of  the  steam 
arm  to  the  starting  position  of  the  CN^cle.  the  latch 
block  and  the  latch  shaft  are  held  apart  until  the  in- 
stant of  engagement  of  the  parts. 

A  safety  cam  on  the  knockoff  ring  is  ])rovided  so 
as  to  prevent  the  steam  valve  being  opened  should  the 
governor  belt  break.  A  positive  closing  pin  on  the 
steam  arm  insures  closure  of  the  valve  should  accident 
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FIG.  2.  BATES  INERTIA  GEAR  OX  THE  CYLTXDER 

pre\ent  the  usual  method  of  closure.  Engagement  of 
the  latch  blocks  can  be  adjusted  by  a  set  screw  to  any 
amount  from  zero  to  abnormal  limits. 

On  double  eccentric  engines,  the  steam  levers  are 
connected  by  a  steam  rod  while  the  exhaust  valves 
are  operated  by  a  wrist  ])late  in  the  usual  manner. 

Dashpots  are  designed  in  such  a  manner  that  they 
will  act  quickly  throughout  the  range  of  cutoff.  They 
are  bored  to  2  diameters,  the  lower  portion  of  the 
plunger  being  slightly  larger  than  the  u])per  portion. 
When  the  plunger  is  in  the  lowest  position,  the  an- 
nular space  above  it  is  full  of  air  which  escapes  through 
a  needle  regulating  valve  to  the  chamber  below  the 
plunger  as  soon  as  that  is  raised. 

This  is  not  enough  to  destroy  the  \acuum  but  it  is 
enough  to  provide  air  for  cushioning  even  at  shortest 
valve  travel,  and  the  rapidity  with  which  the  air  es- 
caped from  the  space  below  the  plunger  back  to  the 
annular  space  above  it,  is  controlled  by  the  needle 
valve.  There  is  no  escape  of  air  to  the  atmosphere, 
as  it  travels  back  and  forth  from  one  chamber  to  the 
other  in  quantities  depending  on  the  point  of  cutoff 
of  the  valve. 

The  governor  is  of  the  medium  speed  type  with 
counterpoise,  gagpot  and  safety  stop,  and  is  sensitive 
to  slight  speed  variations.    The  piston  is  of  the  3-piece 


type,  with  adjustable  bull  ring,  and  2  packing  rings 
which  can  be  removed  without  removing  the  piston 
from  the  cylinder;  the  follower  is  ifeld  in  place  by  bolts 
positively  locked  in  place.  The  piston  is  a  taper  press 
tit  on  the  rod  and  locked  with  a  steel  nut. 

The  crosshead  is  of  the  usual  box  type  with  the 
metal  well  distributed  to  resist  strains,  and  has  2 
babbited  shoes  held  in  place  and  adjustable  on  tapered 
slides.  The  pin  has  a  flanged  head  and  is  ground  in 
place  with  taper  fits. 

The  reach  rods  are  provided  with  telescopic  de- 
taching devices,  to  enable  the  valve  gear  to  be  worked 
by  hand.  In  ordinary  operation  the  rods  are  held  to- 
gether by  a  positive  lock,  which  prevents  all  possibility 
of  movement  at  that  point. 

The  crank  is  a  counterbalanced  disk  pressed  on 
the  shaft  and  keyed  in  place.  The  outboard  bearing 
may  be  the  pillow  block  type  adjusted  on  a  sole  plate, 
or  the  pedestal  type  with  quarter  boxes  and  vertical 
adjustment. 

The  Bates  engine  is  built  in  all  combinations  of 
cylinder  arrangement  and  at  high  speeds  for  any  pres- 
sure desired. 


COOPER  CORLISS  ENGINE 

The  C.  &  G.  Cooper  Co.,  Mt.  Vernon,  O. 

"pilE  improved  Cooper  gravity  latch  Corliss  valve 
gear  is  the  distinguishing  feature  of  Cooper  Corliss 
engines,  and  it  has  been  adopted  as  standard  on  all 
Cooper  engines  giving  good  results  at  both  high  and 
low  speeds.  It  is  noiseless  in  operation,  simple  and 
easily  accessible,  and  of  a  design  wdiich  permits  liberal 
proportions  and  strength  in  the  main  working  parts. 


'icn-UP  PuUNGC 


VALVE    STEM    C 


3CLL  CMANK  DRv.sQ   hoa 


FIG. 


COOPER    (iRAVrrV    EATCII    CORLISS   VALVE    GEAR 


The  use  of  double  ported  steam  and  exhaust  valves, 
thereby  reducing  the  valve  travels  adds  to  the  ease 
of  operation  at  the  higher  speeds. 

The  latching  or  hooking  up  operation  is  performed 
by  a  pick-up  plunger,  through  the  action  of  gravity. 
The  pick-up  plunger  is  contained  and  operates  in  a 
guide  block,  and  both  are  of  case  hardened  steel  with 
special  provisions  for. taking  up  wear.  The  ])ick-up 
plunger  guide  block  is  provided  with  an  auxiliary 
spring  attachment  which  can  be  brought  into  use  in- 
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stantly  while  the  engine  is  in  operation,  to  assist  the 
gravity  latching  action  of  the  pick-up  plunger,  if  for 
any  reason  it  should  become  sluggish. 

Releasing  action  is  transmitted  from  the  knock-off 
cam  on  the  governor  cam  ring,  through  a  roller  arm 
and  lifting  bar,  to  the  pick-up  plunger.  The  end  of 
the  roller  arm  which  engages  this  cam  is  provided  with 
a  hardened  roller,  which  is  always  in  rolling  contact 
on  the  governor  cam  ring.  The  opposite  end  of  the 
roller  arm,  where  it  is  joined  to  the  lifting  bar  is  ad- 
justable for  changing  the  lap  of  the  steel  block  edges 
in  hooking  up,  in  case  of  any  undue  wearing  or  acci- 
dental breaking  of  the  block  edges. 

Relative  positions  of  the  steel  blocks  on  the  pick-up 
plunger  and  the  steam  crank  are  such  that  the  engasi 
ing  faces  of  the  blocks  are  parallel,  in  a  radial  line, 
extending  from  the  center  line  of  the  valve  stem.  The 
pick-up  plunger  maintains  this  same  relation  to  the 
steam  crank  in  all  its  working  positions,  due  to  its 
fixed  path  of  travel  in  the  pick-up  plunger  guide  block, 
so  that  after  hooking  up,  the  engaging  faces  of  the 
steel  blocks  continue  to  remain  parallel  to  each  other 
up  to  the  instant  release  takes  place-,  eliminating  round- 
ing of  the  edges. 


however,  they  should  for  any  reason  fail  to  act  the 
steam  crank  is  automatically  closed  by  the  mechanical 
engagement  of  the  bell  crank  against  it. 

The  crosshead  is  a  steel  casting  provided  with 
shoes,  lined  with  babbit  metal,  and  arranged  with  suit- 
able means  for  adjustment;  they  are  so  made  that  they 
may  be  taken  off  without  removing  the  crosshead. 
The  crosshead  pin  is  secured  to  the  crosshead  by  a 
double-taper  fit,  and  held  by  means  of  a  collar  at  one 
end,  and  a  spanner  or  hexagon  nut  at  the  other. 

The  governor  is  the  flyball  type  provided  with  an 
automatic  stop  to  shut  off  steam  in  case  the  governor 
belt  fails  and  a  weight  and  lever  for  the  purpose  of 
varying  the  speed  of  the  engine  while  in  operation. 

The  piston  is  of  the  center-ring  type,  arranged  with 
follower  and  self-acting  steam  packing  ring.  An  im- 
portant feature  of  this  design  is  that  the  rings  can  be 
taken  off  without  removing  the  piston.  In  addition 
to  the  follower  and  self-acting  packing  ring,  the  piston 
is  provided  with  bull  rings  which  cover  its  entire  face. 

In  horsepowers  from  50  to  500  the  girder  type  of 
frame  is  most  commonly  used,  while  above  this  to 
10,000  hp.  capacity  the  tangye  bed  prevails. 


FIG.  1.   HEAVY  DUTY  COOPER  CORLISS  ENGINE  FOR  ROPE  DRIVE 


Governor  cam  rings  are  located  on  the  inner  side 
of  the  bell  cranks,  which  serves  as  an  extra  precaution 
to  protect  these  working  parts  from  injury. 

A  novel  construction  feature  is  the  combining  of 
the  safety  and  knock-off  cams  into  a  single  large  cam, 
so  that  by  the  adjustment  of  this  cam  accurate  equaliz- 
ation of  the  cutoffs  in  the  2  ends  of  the  cylinder  can 
be  easily  and  quickly  made,  and  will  be  maintained 
at  all  loads. 

The  governor  cam  ring  is  constructed  to  receive 
this  single  cam  in  a  recessed  joint  and  it  is  held  in 
place,  in  addition,  by  means  of  a  lock  nut.  After  this 
equalization  adjustment  has  been  made,  equal  points 
of  cutoff  will  be  maintained  under  all  conditions  of 
operation,  from  no  load  to  full  load. 

Vacuum  pots  are  of  the  piston  type  and  sealed  with 
oil  grooves,  are  quick  and  positive  in  their  action.     If, 


FILER  AND  STOWELL  ENGINE 

The  Filer  and  Stowell  Co.,  Milwaukee,  Wis. 

'PHE  Filer  and  Stowell  Corliss  engine  is  made  with 
2  general  types  of  frames,  the  standard  heavy  duty 
in  which  the  guide  barrel  is  not  supported  from  below, 
and  in  which  the  part  forward  of  the  guides,  heavy  and 
massive,  is  supported  on  a  sole  plate  extending  several 
inches  beyond  the  frame  itself;  and  the  "1900"  Heavy 
Duty,  or  rolling  mill  frame,  in  which  the  entire  frame 
rests  on  the  foundation,  the  crank  case  being  cast  in- 
tegral with  the  frame  and  forming  a  reservoir  for  the 
oil. 

Ordinarily  the  bosses  for  the  carrier  arm  brackets 
are  cast  with  the  frame  and  stiffened  with  braces,  and 
the  pins  pressed  into  reamed  holes.  The  main  bear- 
ings are  of  the  single  or  double  Avedge  quarter  box 
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lyi)c  with  the  adjusting  wedge  in  front,  or  bjth  sides, 
and  the  bottom  shell  in  2  concentric  pieces  as  shown 
in  Fig.  1.  'J'he  standard  frame,  however,  has  the  front 
screw  adjustment,  and  single  bottom  shell. 

The  cylinder  is  cast  thick  enough  to  withstand'  150 
lb.  pressure  after  2  reborings,  12-in.  cylinders  being 
single  ported,  those  14-in.  and  above,  double  ported, 
and  all  port  o])enings  on  cylinders  20  in.  and  larger 
are  stayed  with  steel  staybolts  inside  of  cast  iron  boxes. 
All  ports  are  liberal  and  direct,  ]iermitting  rapid  flow 
of  the  steam  and  low  clearance. 

The  piston  is  of  the  built  up  t\])e  with  2  broad 
adjustable  junk  rings  with  which  to  center  the  piston 
in  the  cylinder.  The  ])iston  is  pressed  on  the  rod 
against  a  shoulder  and  the  rod  riveted  over  into  a 
large  countersink. 

The  steam  valve  gear  as  shown  in  Fig.  3,  is  simple, 
and  accessible  for  attention  and  operation,  with  lever- 
age of  the  knock  off  bar  over  3  times  the  leverage  of 
the  trip  pin,  relieving  the  governor  of  strain.  A  safety 
closing  pin  on  the  steam  lever  prevents  the  steam  valve 
from  remaining  open  after  the  exhaust  valve  at  that 
end  has  opened. 

Steam  valves  are  driven  by  cither  a  separate  wrist- 
plate,  as  in  Fig.  3,  or  by  connecting  the  2  steam  levers 
by  a  steam  rod,  and  connecting  the  forward  one  to  the 
hook  rod  by  a  releasing  hook. 

Dashpots  are  set  nearly  flush  with  the  top  of  the 
cylinder  foundation  plate,  and  are  of  the  double  cham- 
ber type,  the  cushion  chamber  having  a  graduated  slot 


The  governor  is  of  the  weighted  counterpoise  high- 
speed type,  the  vertical  spindle  of  which  rotates  in  an 
oil  bath,  on  hardened  steel  cones,  and  is  provided  with 


FIG.    1. 


MAIN    BEARING    OF    "1900"    FILER    AND    STOWELL 
ENGINE 


an  automatic  stop  which  is  always  operative;  in  case 
of  breaking  of  the  governor  belt,  the  governor  in  stop- 
ping, drops  half  an  inch  more  than  usual,  thus  throwing 
the  safety  cams  into  position  on  the  steam  valve  gear. 


FIG.    :i.       FILKR    AXI)    STOWELL    ENGINE     WITH     DOlIiLK     WIJISl'       PLATE 


in  the  side  which  permits  rapid  closing  of  the  pot  until 
it  is  within  a  fraction  of  an  inch,  when  the  remaining 
entrained  air  is  exhausted  through  a  regulating  valve 
and  escapes  noiselessly  under  the  floor. 


preventing  opening  of  the  steam  \alves.  Each  governor 

is   also   provided    with    an    adjustable   oil   gagpot   and 

a  shifting  weight  on  a  bar  for  slight  changes  in  speed. 

The   enclosed   heavy   duty   governor   used   on   the 
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larger  engines  is  identical  in  every  respect  with  that 
described  above',  except  that  the  enclosing  vessel  forms 
the  counterpoise. 

The  crosshead  is  compact  and  has  tapered  babbited 
shoes  adjusted  by  means  of  a  single  locked  screw  on 


HARRIS-CORLISS   ENGINE 

Wm.  A.  Harris  Steam  Engine  Co.,  Providence,  R.  I. 

'pmS  engine,  as  shown  by  illustrations,  is  of  Corliss 
type,  designed  for  direct  connected  electric  service; 
or  for  any  heavy  duty  service,  with  belt  or  rope  drive, 
as  may  be  required.  It  is  built  of  any  desired  type, 
simple,  double,  or  compound ;  for  use  with,  or  without 
condensing  apparatus;  compound  units  are  of  either 
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FIG.    2.      FILER   AND    STOWELL   VALVE    GEAR 

each.     The  hub  to  receive  the  screwed  piston  rod  is 
tapered  and  braced. 

The  connecting  rod  is  of  the  solid  end  type  with  ad- 
justing wedges  on  the  forward  side  of  both  pins  the 


PIG.    2.      HATCHET   END    OF   HARRIS    GORLISS    CONNECTING   ROD 

tandem  or  cross  type.  For  ordinary  mill  service  it 
has  heavy  girder  frame,  with  either  single  or  double 
eccentric  equipment;  where  double  eccentrics  are  em- 
ployed, wrist  plates  are  entirely  dispensed  with,  and 
provision  is  made  for  a  long  range  of  cutoff  up  to  75 
per  cent  of  the  stroke.  The  guides  in  all  frames,  either 
girder  or  heavy  duty  type,  are  bored  concentric  with 
the  centre  line  of  the  engine. 

Harris-Corliss  engines  are  designed  for  operaticm 
at  any  desired  speed  up  to  150  r.p.m.,  and  are  equipped 
with  Brown  Patented  valve  releasing  gear,  operated 
entirely  by  gravity.    The  toe  drops  into  place  positively 
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PIG.    1.      THE   HARRIS   CORLISS   ENGINE 


full  width  of  the  brasses.  Cranks  may  be  either  count- 
erbalanced, fantail,  or  disk  type,  or  the  plain  crank,  and 
are  of  special  semisteel,  pressed  on  the  shaft  and  keyed. 


and  effectively  under  any  and  all  condtiions  of  opera- 
tion and  speed.  The  drop  latch  block  is  controlled 
by  a  lever  having  a  roll  on  the  end,  which  roll  runs  in 
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a  radial  slot  of  such  design  that  the  engaging  of  the 
hook  is  always  positive,  while  release  is  accomplished 
by  the  roll  entering  a  slot  of  a  larger  radius. 

The  point  at  which  this  change  of  movement  takes 
place  is  under  the  control  of  the  governor,  no  shock 
or  strain  of  any  character  being  transmitted  to  the 
governing  mechanism  when  the  cutoff  takes  place.  The 
arrangement  of  this  valve  mechanism  and  the  regulator 
is  such  as  to  provide  a  safety  device  for  closing  the 
steam  valves  in  the  event  of  dashpots  failing  to  operate 


FIG.    3.      VALVE    KKLEASIXG    MPX'HAXISM 


or 


regulator 


belt  becoming  broken.  The  valve 
gear  latch  block  and  toe  plates,  the  only  wearing  parts, 
have  8  hardened  wearing  edges,  giving  great  durability. 
Dashpots  are  of  noiseless  vacuum  type,  promptly 
closing  the  steam  valves  throughout  the  entire  range 
of  cutoff.    They  are  arranged  upon  an  independent  iron 


the  center  to  center  of  boxes  is  maintained  even  when 
the  boxes  become  worn.  For  large  engines,  the  hatchet 
end  with  one  side  removable  is  used  as  in  Fig  2. 

'J'he  crosshead  is  of  heavy  box  pattern  design,  hav- 
ing removable  and  adjustable  shoes,  filled  with  babbit 
metal,  and  turned  to  an  exact  fit  of  the  bored  guides, 
adjustment  for  wear  being  made  by  means  of  con- 
cealed   wedges. 

The  piston  is  forced  on  its  rod  by  hydraulic  pres- 
sure, against  a  shoulder,  and  a  steel  retaining  collar 
at  the  back  end  of  the  rod,  fitted  iftto  a  recess  in  the 
])iston  head,  adds  to  the  strength  and  security.  The 
junk  ring  with  the  adjusting  screws  for  the  centering 
of  the  piston  extends  over  the  full  width  of  the  piston 
and  follower,  and  is  grocfved  to  receive  a  packing  ring 
of  sectional  type,  having  bronze  plates  with  spiral 
springs  at  the  joints  o^'  the  segments.  With  large 
cylinders,  the  piston  junk  ring  is  grooved  and  filled 
with  antifriction  metal. 


THE   HAMILTON   CORLISS   ENGINE 

The  Hooven,  Owens  Rentschler  Co.,  Hamilton,  Ohio 

'piIE  Hamilton  Corliss  engine  is  built  in  both  girder 
and  heavy  duty  types,  single  and  double  eccentric, 
to  suit  requirements,  the  girder  frame  being  used 
mostly  on  engines  for  mill  work  and  the  heavy  duty 
type  for  electrical  installations  and  rolling  mill  service. 
The  girder  frame  is  designed  in  such  a  manner  that 
there  is  a  heavy  stiffening  rib  reaching  from  the  cylin- 
der to  the  bearing,  and  ordinarily  is  fitted  with  V 
guides.  It  has  the  lower  half  of  the  main  bearing  cast 
integral  with  the  frame,  and  babbited  in  place. 

The  heavy-duty  frame  is  cast  in  one  piece,  the  metal 
being  carried  around  and  underneath  the  crank  disk 
and  the  guides  are  bored.  The  lower  bearing  shell  rests 
in  a  bored  seat  which  permits  removing  the  bearing 


FKi.    1.      HAMILTON    CORI-TSS    GIRDKR   FRAMK    KXGINE 


plate,  for  location  above  the  engine  room  floor,  where 
they  can  be  in  view  and  readily  accessible  at  all  times. 

The  governor  is  of  high  speed  Porter  type,  with 
heavy  balls  and  counter-poise,  and,  running  at  a  speed 
of  225  r.p.m.  gives  close  regulation  under  all  conditions 
of  load. 

The  connecting  rod  is  of  solid  end  type,  with  wedge 
adjustment  at  each  end  ;  and  the  design  is  such  that 


when  released  of  the  weight  of  the  shaft,  and  quarter 
boxes  have  full  width  wedge  adjustment.  An  oil 
groove  surrounds  the  entire  frame  at  the  floor  line. 

Depending  on  the  nature  of  the  service,  the  out- 
board bearing  may  be  either  the  standard  pillow  block 
with  separate  sole  plate,  with  side  adjustment  only,  or 
the  heavy  pedestal  type  with  full  wedge  adjustment. 

Cranks  of  either  gray  cast  iron  or  semisteel  are  of 
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counterbalanced  disk  type  with  open  hearth  forged 
steel  crankpin  forced  in  by  hydraulic  pressure  and 
riveted  over. 

The  cylinder  is  cast  from  a  special  mixture  of  semi- 
steel  of  high  tensile  strength,  with  double  ports  liberal 
and  direct,  to  prevent  wiredrawing. 

Steam  valve  gear  is  of  the  releasing  gravity  type 
and    operates    noiselessly    owing    to    the    absence    of 


FIG.  2.     HAMILTON  STEAM  AND  EXHAUST  VALVES 

springs  to  assist  in  closing  the  latch,  this  being  accom- 
plished by  gravity  alone.  The  latch  and  cam  lever 
are  steel  forgings,  tripping  being  accomplished  by  a 
steel  roller  on  the  latch  striking  the  knockoff  cams 
which  are  under  control  of  the  governor.  The  entire 
steam  valve  gear  is  compact  and  accessible  which  per- 
mits operation  at  a  high  speed. 

Dashpots  are  of  the  single  chamber  vacuum  type 
and  are  noiseless  under  all  ranges  of  load,  the  drop  rod 
being  attached  by  means  of  a  ball  and  socket  joint. 
The  governor  is  of  the  medium  speed  type  with 
weighted  counterpoise,  and  is  equipped  with  an  over- 
speed  safety  stop  as  well  as  a  safety  device  which  pre- 
vents operation  of  the  steam  valves  in  case  of  breaking 
of  the  governor  belt. 
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FIG.   3.      THE   HAMILTON   STEAM   VALVE   GEAR 

The  connecting  rod  is  of  the  solid  end  type  having 
bronze  boxes  and  full  width  wedge  adjustment,  by 
means  of  adjusting  screws  located  top  and  bottom  at 
each  end  of  the  rod.  The  crosshead  is  an  annealed 
steel  casting  for  all  but  the  smaller  sizes,  having  adjust- 
able babbit  lined  shoes  and  a  forged  carbon  steel 
crosshead  pin,  made  a  double  taper  fit  with  a  ground 


joint,   and   held   in   by  a   flanged   head   bolted   to  the 
crosshead. 

A  heavily  ribbed  box  type  piston  is  used  with 
spider,  bullring,  follower,  and  Harris  &  Babbitt  sec- 
tional ring  packing.  The  piston  has  liberal,  bearing 
surfaces  and  is  a  pressed  taper  fit  on  the  rod,  locked 
with  a  nut. 


FIG. 


PISTON    DISMANTLED 


The  heavy  globe  type  throttle  valve  has  liberal 
passages  for  the  steam,  and  a  bypass  valve  which  is 
operated  by  the  main  stem  by  slightly  turning  the 
hand  wheel. 


MURRAY-CORLISS  ENGINE 
Murray  Iron  Works  Co.,  Burlington,  la. 

•pHE  Murray  Corliss  engine  is  built  in  practically  all 

sizes  with  girder  frame  well  proportioned  and 
amply  strong  to  withstand  ordinary  usage;  with 
tangye,  also  known  as  the  heavy-duty  frame,  a  mas- 
sive single  casting  embracing  the  main  bearing,  and 
resting  entirely  upon  the  foundation,  to  which  is  bolted 
the  bored  guide  supported  by  a  separate  pedestal ;  and 
with  rolling  mill  frame  of  such  design  that  it  has  a 
bearing  upon  the  foundation  its  full  length,  and  adapted 
to  withstand  the  most  severe  service.  The  latter  has 
a  bearing  which  rests  upon  an  adjusting  wedge  by 
means  of  which  the  shaft  can  be  kept  perfectly  level. 
Quarter  boxes  are  adjusted  by  massive  bolts  with  fine 
thread.  The  entire  frame  is  surrounded  by  a  retaining 
flange  which  catches  all  oil  that  may  splash  out,  thus 
preventing  it  from  disintegrating  the  masonry. 

Steam  enters  the  cylinder  through  one  large  port 
of  liberal  area,  the  double  port  feature  being  secured  by 
a  steam  valve  of  special  design.  Exhaust  ports  are 
double  and  of  ample  area  to  insure  minimum  back 
pressure.  The  exhaust  chamber  is  cast  in  the  usual 
way,  with  an  air  space  between  it  arrd  the  cylinder 
barrel. 

The  Murray  high-speed  ball-bearing  governor  oper- 
ates at  a  speed  of  225  r.p.m.  which  makes  it  quick  to 
adjust  itself  to  any  change  of  load.  The  counterpoise 
has  a  small  space  in  the  upper  part  which  can  be  par- 
tially filled  with  shot  and  the  speed  of  the  engine  thus 
brought  to  exactly  the  desired  number  of  revolutions. 
All  governors  are  provided  Avith  automatic  safety  stop ; 
on  engines  used  to  operate  electric  generators  in  paral- 
lel, a  shifting  weight  device  permits  slight  changes  in 
speed  while  the  engine  is  in  operation,  in  order  to 
parallel  the  electrical  units. 

Two  types  of  pistons  are  made,  a  solid  type  with 
snap  or  built-up  packing  rings  and  a  built-up  type  with 
spider,  junk  ring,  and  follower  and  with  a  packing 
ring  set  out  with  helical  steel  springs.  Pistons  are 
pressed  onto  the  rods  with  hydraulic  pressure  and 
locked  by  means  of  a  jam  nut.  which  in  turn  is  also 
locked,  piston  and  rod  being  turned  up  afterward. 
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The  piston  rod  is  screwed  into  the  crosshead  whicli  The  solid  forged  type  of  connecting  rod  is  used, 

is  well  proportioned  and  has  a  tapered  huh  which  dis-      slotted  out  to  receive  the  boxes,  with  full  width  wedges 

located  so  as  to  maintain  the  distance  from  center  to 
...J7.X),,,iT — V  |..ti.n  I i:::r-^  center  of  pms. 


FIG.    1.      SECTION    THROUGH   MURRAY-CORLISS    CYLINDER 

tributes  the  stresses  due  to  the  thrust  of  the  piston. 
I'abbitcd  tapered  shoes  provide  adjustment  to  take  uj) 
for  wear,  and  to  preserve  the  alinement  of  the  piston 
rod  in  the  guide  barrel. 


FIG.  4.   ROLLING  MILL  TYPE  OF  OUTBOARD  BEARING 

The  pedestal  outboard  4-piece  bearings  and  the  2- 
piece  pillow  block  are  provided  with  an  adjusting 
wedge  so  that  the  shaft  can  be  raised  or  lowered  to 
preserve  alinement. 


FIG.  2.     ARRANGEMENT  OP  MURRAYCORLTSS  VALVE  GEAR 


FIG.    3.      MURRAY    GOVERNOR    WITH    SLIDING 
WEIGHT    FOR    VARYING  THE   SPEED 


Dashpot  plungers  are  turned,  ground  and  scraped  The   Murray-Corliss   engine   is   built   in   all   of  the 

to  a  fit  in  the  pot,  without  leathers,  and  are  attached  usual  large  siz^es  and  smaH  engines  ranging  in  sizes 

to  the  drop  rods  by  ball  and  socket  joint  permitting  from  8  by  18  in.  to  11  by  18  in.," have  also  been  placed 

free  operation.  upon  the  market. 


52 


PRACTICAL    ENGINEER 


January   1,   1913 


MESTA  CORLISS  ENGINE 
The  Mesta  Machine  Co.,  Pittsburgh,  Pa. 

'J'HE  frame  of  the  Mesta  CorHss  engine  is  in  one  piece 

with  a  Hberal  bearing  on  the  foundation  through- 
out the  entire  length.  It  is  headed  to  catch  any  oil 
that  may  find  its  way  down  the  side  of  the  engine. 

Bearings  are  of  the  4  or  5-piece  type,  the  latter 
having  the  bottom  shell  in  2  pieces,  the  inner  one  of 
which  is  turned  concentric  with  the  shaft  to  facilitate 
its  removal.  The  quarter  boxes  are  adjusted  by  wedges 
having  a  bearing  the  entire  width  of  the  journal,  the 
wedge  bolts  projecting  above  the  main  bearing  cap. 

Two  eccentrics  are  used  to  operate  the  valves.  Each 
pair  of  valves  is  connected  to  the  driving  levers  by  a 
rod,  and  the  forward  lever  operated  by  the  eccentric. 

The  steam  valve  gear  has  the  drop  lever  located 
either  at  the  extreme  end  of  the  stem,  or  just  inside 
of  the  outboard  stem  bearing,  as  desired.  In  either 
case  the  construction  is  such  that  ease  of  operation  and 
reliability  are  the  prime  considerations. 

In  the  Corliss  engines  for  3  high  mill  service,  ar- 
rangements for  reversing  are  provided  in  case  the 
engine  is  stalled  by  a  "sticker."  The  valve  gear  may 
be  quickly  disconnected  from  the  ecentrics,  the  exhaust 
valves  centered  and  the  engine  reversed  by  means  of 
a  special  valve  which  admits  steam  on  one  side  of  the 
piston  and  opens  the  other  side  to  exhaust. 


On  large  engines,  the  steel  cone  piston  with  one 
sectional  packing  ring  is  used.  The  weight  of  the 
piston  is  carried  by  the  crosshead  guides,  preventing 
wear  in  the  cylinders. 

The  piston  is  a  press  fit  on  the  rod  and  is  capped  by 
a  steel  nut.  The  rod  may  screw  into  the  crosshead  or 
have  a  taper  fit  and  be  secured  by  a  key  passing 
through  the  crosshead  and  the  rod. 

On  large  engines  the  throttle  valve  is  designed  with 
the  valve  stem  on  an  angle  so  as  to  bring  the  hand 
wheel  within  easy  reach  of  the  operating  floor. 

Besides  building  Corliss  engines,  simple,  tandem, 
cross  compound,  or  with  any  other  combination  such 
as  twin  tandem,  or  horizontal-vertical,  the  Mesta  Ma- 
chine Company  builds  a  great  variety  of  direct  con- 
nected and  geared  reversing  engines,  with  both  bored 
and  bar  guides,  and  with  rotary  or  piston  valves. 


TWIN  CITY  CORLISS   ENGINE 
Minneapolis  Steel  &  Machinery  Co.,  Minneapolis, 

Minn. 

JN  the  Twin  City  Corliss  girder  frame,  a  substantial 
pedestal  supports  the  main  bearing  and  another  the 
forward  end  of  the  guides  which  are  bored,  the  carrier 
arm  pin  being  attached  to  the  guide  pedestal.  A  heavy 
rib  extends  from  the  bearing  to  the  cylinder,  making 
the  frame  very  rigid. 


MESTA    CORLISS    HEAVY    DUTY    ENGINE    FOR    ROPE    DRIVE 


The  entire  cylinder  rests  on  a  sole  plate  which 
extends  out  under  the  valve  gear  and  is  also  bolted 
to  the  frame.  The  sole  plate  for  large  sizes  takes  the 
form  of  a  well  ribbed  box  frame,  about  8  in.  in  depth 
which  is  filled  with  concrete  when  in  place. 

Governors  are  made  in  several  designs  to  meet  re- 
quirements but  are  generally  of  the  medium  speed 
flyball  type  with  counterweight,  and  are  provided  with 
safety  stop  devices  and  control  cylinders  if  used  on 
pumping  or  compression  machinery. 

Dashpots  of  the  double  chamber  type,  the  pots 
scraped  to  fit  the  turned  and  ground  plunger,  may  be 
located  on  the  side  of  the  cylinder  proper,  or  on  the 
sole  plate,  or  bolted  to  the  side  of  the  box  frame  under 
the  larger  cylinders. 


In  the  heavy  duty  engines,  both  a  one  and  2  piece 
frame  are  made,  the  former  being  a  continuous  frame 
with  liberal  flanges  on  the  bottom  where  it  is  sup- 
ported by  the  foundation.  In  the  2-piece  frame,  the 
guide  barrel  is  a  separate  casting  heavily  ribbed  top  and 
bottom,  bored  and  faced  at  one  setting,  and  bolted  to 
a  frame  which  is  continuous  from  the  guides  forward, 
and  rests  upon  a  flat  surface  of  the  foundation. 

All  main  bearings  are  of  4-piece  design  with  wedge 
adjustment  to  the  quarter  boxes,  the  adjusting  bolts 
passing  up  through  the  cap.  On  the  wheel  side  of  the 
frame,  a  trough  is  cast  on  the  side  with  a  cored  hole 
through  the  frame  to  the  crank  case  for  the  passage  of 
the  oil  which  drains  out  of  the  bearing. 
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Under  the  cylinders,  which  are  double  ported,  is 
a  liberal  plate  forming  a  substantial  support  for  the 
cylinder  and  the  dashpots  which  are  of  the  double 
chamber  type. 

On  single  eccentric  engines,  a  circular  wrist  plate 
is  used  and  with  double  eccentrics  a  quadrant,  the 
effect  being  that  of  a  single  plate,  both  carrier  arms 
being  attached  to  the  same  pin  or  shaft,  which  i,? 
attached  to  the  frame  by  means  of  tap  bolts. 

In  the  steam  valve  gear  which  is  peculiar  to  the 
Twin  City  Corliss,  a  small  coil  spring  in  a  recess  in- 
side the  bearing  of  the  crabclaw,  provides  a  ])ositive 
and  quiet  means  of  contact  of  the  engaging  devices. 

The  governor  is  of  the  center-weight  slow-speed 
flyball  type,  which  is  not  affected  by  any  thrust  from 
the  disengaging  devices  of  the  valve  gear,  and  which 
regulates  within  a  close  margin.  It  has  a  positive  auto- 
matic safety  stop. 

The  piston  is  made  up  of  spider,  male  and  female 
junk  rings,  adjustable  for  centering  the  piston,  steam 
packing  ring  set  out  with  flat  leaf  springs,  and  a  fol- 
lower plate  held  on  by  cap  screws.  The  spider  is 
pressed  on  the  screwed  end  rod  and  riveted  over. 


NAGLE  CORLISS  ENGINE 

The  Nagle  Corliss  Engine  Works,  Erie,  Pa. 

fllE  girder  frame  of  rigid  design  and  symmetrical 
appearance,  is  cast  in  one  piece  with  liberal  pedes- 
tals under  the  bearing  and  under  the  forward  end  of 
the  bored  guides,  the  former  having  a  raised  edge  to 
collect  all  the  oil  which  drains  from  the  main  bearing. 
The  end  of  the  guides  is  well  braced  to  the  frame  which 
has  a  substantial  web  along  the  rear  side  extending 
from  the  cylinder  to  the  bearing. 

The  heavy  duty  frame.  Fig.  5,  has  a  continuous 
bearing  on  the  foundation  and  is  designed  for  the 
heaviest  service,  having  bored  guides  and  an  oil  pan 
under  the  crank  cast  integral  with  the  frame,  and  a 
4-piece  ba])bit-lined  bearing  with  wedges  for  adjusting 
the  side  shells,  the  bolts  of  which  project  above  the 
l)earing  cap. 


FIG.   2.      TWIN   CITY 

CROSSHEAD   WITH   CROSS 

WEDGE     ADJUSTMENT 


FIG.    1.      TWIN   CITY   HEAVY   DUTY   CORLISS   ENGINE 


The  crosshead  is  of  cast  iron  or  steel  with  a  liberal 
hub,  threaded  to  receive  the  piston  rod,  and  has  babbit 
lined  shoes  positively  held  in  place  by  cross  wedges 
by  means  of  which  the  shoes  can  be  adjusted  to  any 
position  and  then  locked  by  4  through  bolts  at  the 
corners.  A  taper  ground  joint,  flange  head  crosshead 
pin  is  provided  which  is  locked  in  {)lace  by  a  nut  on  the 
inside. 

A  solid  end  connecting  rod  has  bronze  boxes,  the 
one  at  the  crank  end  being  babbit  lined.  The  adjust- 
ing wedges  are  both  ahead  of  the  pins,  and  are  full 
width  of  the  boxes  and  are  adjusted  by  a  through  bolt. 
Disk  crank  with  a  well  designed  enclosed  counter- 
balance is  used. 

For  an  outboard  bearing  a  pedestal  designed  after 
the  main  bearing  of  the  engine  it  is  to  accompany,  is 
used.  Screws  are  provided  for  adjusting  the  bearing 
to  keep  the  shaft  in  line  with  the  engines  as  well  as  to 
provide  a  centering  device  for  direct  connected  units. 


Bored  ports  for  the  valves  are  located  as  close  to 
the  bore  of  the  cylinder  as  possible,  the  valves  being 
turned,  ground  and  fitted  by  scraping  the  seats. 

The  valve  gear  is  of  Reynolds  type,  the  valves  oper- 
ated by  single  or  double  eccentrics,  and  wrist  plates 
to  correspond.  The  releasing  device  as  used  on  the 
hook  rods  consists  of  a  heavy  bolt  driven  into  the 
wrist  plate  and  fastened  by  a  nut,  and  through  the 
head  of  which  is  drilled  a  hole  at  the  3  angles  to  cor- 
respond to  the  extreme  positions  of  the  wrist  plate. 

The  detaching  device  is  first  put  in  place  on  the 
wrist  plate  pin,  and  then  the  hook  rod  run  through  it. 
A  taper  plug  on  top  of  the  detaching  device  is  actuated 
by  a  spring  which  assists  the  plug  to  enter  a  corres- 
ponding hole  in  the  rod  at  the  proper  point,  when  a 
lever  on  the  side  is  turned  in  such  a  manner  as  to 
clamp  the  device  to  the  rod  and  relieve  the  strain  on 
the  spring  pin. 
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For  the  smaller  sizes  of  engines,  the  piston  is  cast 
in  one  piece,  bored  a  taper  fit  and  pressed  on  the  piston  ' 
rod,  after  which  rod  and  piston  are  machined. 

Two  sets  of  steam  packing  rings  are  used,  each 
being  in  2  rings  and  sectional.  The  outer  ring  of  each 
set  is  L  shaped  in  cross  section  while  its  mate  fits  into 
the  corner,  and  both  are  scraped  to  a  perfect  fit.  Very 
small  holes  are  drilled  from  each  set  of  rings  to  the 
side  of  the  piston  to  which  that  set  Corresponds, 
through  which  steam  pressure  is  admitted  to  press  the 
rings  outward  enough  to  form  a  steam  tight  joint. 


Dashpots  are  double  chambered,  cushion-and- 
vacuum  design  and  are  attached  to  the  drop  rods  by 
a  ball-and-socket  joint.  They  are  fastened  to  an  ex- 
tension of  the  cylinder  feet,  or  to  the  cylinder  founda- 
tion plate  in  the  usual  manner  as  the  case  may  be. 

The  crosshead  of  well  braced  box  design  has  a 
cone-shaped  hub  into  which  the  piston  rod  is  screwed 
and  liberal  babbit-lined  shoes  tapered  and  adjustable. 


PIG.  3.   NAGLE  REACH  ROD  DETACHING  DEVICE 


PIG.  1.   NAGLE  GIRDER  FRAME  CORLISS  SPECIAL  ENGINE 

For  the  larger  sizes  of  pistons,  a  cored  spider  is 
pressed  on  the  rod  and  machined,  after  which  a  bull- 
ring the  entire  width  of  the  piston  is  put  on  which 
has  but  one  set  of  sectional  packing  rings  of  the  same 
construction  as  the  ones  described,  only  that  they  are 
held  out  to  place  by  flat  springs.  On  each  side  of  the 
steam  ring  is  a  broad  ring  of  antifriction  metal. 


PIG.   2.      NAGLE   PISTON   FOR  LARGE   ENGINES 

The  governor  is  of  the  high  speed  weighted  Porter 
type  and  runs  on  hardened  steel  balls  in  a  case  hard- 
ened bearing.  The  weight,  or  counterpoise,  is  cast 
with  a  cavity  for  adding  or  'removing  shot  to  change 
the  speed  of  the  engine  within  small  limits,  has  an 
oil  gagpot  to  steady  the  control,  and  an  automatic 
safety  stop. 


PIG.   4.      NAGLE   DASHPOT 

and  having  a  through  bolt  for  the  purpose  of  locking 
them  in  addition  to  the  double  jam  nut  on  the  adjust- 
ing screws.  • 

The  steel  crosshead  pin  is  a  ground  taper  fit  in  the 
crosshead  and  keyed  to  prevent  turning.  The  pin  has 
a  large  hole  drilled  through  it  endwise,  in  which  a 
finished  bolt  is  placed  which  holds  the  pin  in  place  by 


PIG.  6.     NAGLE  CROSSHEAD  SHOWING  PIN  IN  NORMAL  POSITION 

means  of  a  large  cupped  washer  over  the  small  end 
of  the  pin.  To  remove  the  pin,  place  the  washer  on 
the  opposite  end  and  tighten  up  on  the  bolt  which  will 
jack  the  pin  out  of  place. 


Januarv    1.    1!)1.'? 


PRACTICAL    ENGINEER 


55 


Wlicre  an  outboard  bearing-  is  used,  it  is  usually 
of  the  pillow-block  type  in  halved  with  a  wedge  for 
vertical  adjustment,  and  screws  for  liorizontal  adjust- 
ment. 

To  meet  the  demand  for  an  economical  engine  of 
small  design,  the  builders  of  the  Nagle  Corliss  engine 


RICE  AND  SARGENT  ENGINE 

Providence  Engineering  Works,  Providence,  R.  I. 

'PliE  sectional  view  shown  in   Fig-.  1  fully  illustrates 

the    general    arrangements    of   the    essential    parts 

which   go  to  make   up   the   Rice  and   Sargent   Corliss 

engine,    wliich    is    ])uilt    in    all    c\linder   arrangements 


FIG 


XAGLE  HEAVY  DUTY  CROSS-COMPOUND   ENGINE 


have  -brought  out  a  small  girder  engine  identical  in 
every  respect  with  the  larger  ones,  having  cylinders 
ranging  from  8  by  16  to  12  by  30  in.,  and  developing 
from  17  to  110  hp.  at  economical  ])oints  of  cutoff. 


called  for  by  modern  practice.  The  heavy  duty  type 
of  frame  is  used  almost  exclusively,  the  bed  resting  on 
the  foundations  throughout  its  length  and  carrying 
the  crank  end  of  the  cylinder.  The  rear  end  of  the  cyl- 
inder is  supported  by  a  foot  resting  in  fitted  guides 
which  hold  it  fast  sidewise  and  vertically  but  permit 
motion  lengthwise  of  the  cylinder  to  take  care  of  ex- 
pansion which  in  a  42-in.  stroke  will  amovmt  to  3^  in. 
All  cylinders  are  so  desig-ned  that  the  exhaust 
valves  are  set  up  into  the  bore  of  the  cylinder  about 
half  their  diameter,  thus  reducing  clearance.  For  small 
and  moderate  sized  cylinders  valves  are  double  ported. 


PIG.   1.      SECTION  OF   RICE    AND   SAROKXT   KNOTXK 

AH  types  are  made  in  simple,  tandem  or  cross- 
compound  arrangements  for  belted  or  direct  connected 
service. 


while  the  larger  ones  are  triple  ported,  to  secure  early 

and  full  port  opening. 

The  valve  travel  is  evenly  divided  about  a  vertical 
line,  so  that  even  after  wear  the  valve  will  tend  to  fall 
to    its    seat   which    is   directly   underneath.      Exhaust 
valves  are  so  hollowed  out  that  the  piston   may  be 

drawn  over  them  out  of  the  cylinder  without  remov- 
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ing  the  valves.  Valve  stems  have  a  collar  on  the  inner 
end  to  take  the  steam  thrust  and  form  a  metallic  joint 
with  the  bonnet,  and  bear  in  bushings  at  both  ends 
of  the  bonnet. 

The  valve  gear  is  of  special  design  with  gravity 
engaging  device  positive  in  its  action,  so  that  no 
springs  are  required.  By  referring  to  Fig.  2,  it  will 
be  seen  that  the  cutoff  occurs  when  the  cam  lever 
passes  through  the  2  hardened  steel  rollers,  J  J,  which 
are  under  the  control  of  the  governor  from  0  to  ^ 
stroke.  As  the  leverage  of  the  cam  lever  is  about  4 
times  the  length  of  the  toe  C,  there  is  practically  no 
strain  on  the  governor,  and  as  the  governor  is  of  the 
Rites  inertia  type  the  closest  regulatioin   is  possible. 


FIG.    2.      STEAM    VALVE    GEAR    OP    RICE    AND    SARGENT    ENGINE 

Connections  to  the  governor  make  it  possible  to 
compensate  for  inequalities  in  cutoff,  and  low-pressure 
cutoff  can  be  set  to  vary  the  load  distribution  in  any 
way  desired,  receiver  pressure  remaining  constant  or 
rising  as  the  load  increases.  A  speed  limit  operated 
from  the  crosshead,  independent  of  the  governor  in- 
sures against  excess  speed. 

Covered  dashpots  are  set  flush  with  the  plate,  and 
are  spring  actuated  on  speeds  up  to  about  125  r.p.m., 
about  which  vacuum  is  used  especially  for  extremely 
early  cutoff. 


FIG.   4. 


CHAIN  OILER  SYSTEM  FOR  MAIN  AND  OUTBOARD 
BEARINGS 


The  disengaging  clutch  fully  illustrated  in  Fig.  3 
is  of  the  telescopic  tube  type,  operated  by  a  single 
movement,  easily  adjusted  and  can  engage  only  at 
the  proper  point. 

Pistons  have  a  2-part  junk  ring  the  full  width  of  the 
piston,  with  crank  end  portion  carried  by  centering 
screws  so  that  follower  and  head  end  part  may  be 
removed  to  reach  the  packing  rings  without  disturbing 
the  piston  adjustment.     The  follower  is  held  in  place 


by  Norway  iron  studs  necked  down  in  clearance  holes 
and  riveted  on  the  opposite  side  of  the  piston,  with 
inset  nuts  to  hold  the  follower.  After  the  piston  is 
pressed  up  against  the  shoulder  of  the  rod,  the  steel 
collar  in  a  recess  locks  it  securely  in  place. 

The  valve  gear  is  operated  direct  from  the  eccen- 
trics, as  shown  in  the  illustrations,  quick  opening  and 
closing  of  the  exhaust  valves  being  secured  by  means 
of  an  interposed  link  actuated  by  a  bell-crank. 

On  all  throttles  of  7  in.  and  larger,  a  pilot  bypass 
valve  is  incorporated  as  part  of  the  main  throttle.     It 


FIG.    3.      DISENGAGING    CLUTCH    ON    REACH    ROD 

is  opened  with  the  first  movement  of  the  stem  and 
can  be  used  to  warm  up  the  cylinder,  and  also  to 
equalize  the  pressure  on  both  sides  of  the  main  valve. 
The  main  shaft  journals,  and  pedestal  outboard 
bearings,  are  all  arranged  for  continuous  chain  oilers 
as  shown  in  Fig.  4.  These  bearings  have  rising  wedge 
adjustment  on  both  sides,  the  lower  side  circular  al- 
lowing movement  to  maintain  alinement,  and  the 
larger  sizes  arranged  for  water  cooling. 


MONARCH   CORLISS  ENGINES 

The  H.  N.  Strait  Mfg.  Co.,  Kansas  City,  Kans. 

THESE  engines  are  built  in  girder  frame,  heavy  duty 
and  rolling  mill  type.  The  frame  and  guide  sections 
are  cast  separate  and  bolted  together,  and  the  sub- 
base  extending  under  both  cylinder  and  guides  is  bolted 
to  the  main  frame. 

The  engines  are  made  with  either  single  or  double- 
ported  valves,  and  also  single  or  double  eccentrics. 
Compound  engines  are  always  furnished  with  double 
eccentrics,  on  the  low-pressure  cylinders,  and  com- 
pound noncondensing  engines  are  made  with  double 
eccentrics  on  both  cylinders. 

Main  bearings  are  made  with  a  bottom  section  and 
quarter  boxes,  and  have  wedge  adjustment  controlled 
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by  screws  through  the  cap;  the  outboard  bearings  of 
the  simple  belted  engine  are  adjustal)le.  resting  on  a 
cast-iron  sole  plate. 

Heavy  duty  engin-es  are  similar  to  the  rolling  mill 
frame  engines,  with  the  exception  of  the  sub-base 
under  the  cylinder  and  the  guide.  The  guides  on  the 
heavy  duty  engines  are  made  with  a  sub-base  which 
rests  on  the  foundation,  and  the  cylinders  are  mounted 
on  legs  which  extend  out  under  the  dashpots. 

Girder  frame  engines  are  made  only  in  the  small 
sizes,  and  are  of  the  usual  design,  with  a  girder  ex- 
tending from  the  pillow  block  to  the  cylinder,  and  with 
a  support  under  the  guide.     Rolling  mill   and   heavy 


THE   VILTER    ENGINE 

The  Vilter  Mfg.  Co.,  Milwaukee,  Wis. 

QlKDER  or  heax^y  duty  type  frames  are  furnished, 
tlie  former  a  single  casting,  the  latter  xvith  heavily 
ribbed  guide  barrel  and  pillow  block  separate,  joined 
by  heavy  bolts,  through  a  male  and  female  joint.  Tlie 
l)illow  block  has  a  wide  bearing  for  a  continuous  base 
with  holes  clear  through  the  box  section  ;  it  is  fitted 
with  ([uarter  boxes  having  side  adjustment  and  has  a 
top  feel  hole  through  cap  and  box.  The  rolling  mill 
frame  is  in  a  single  piece  with  continuous  base  under 
slide  and  bearing. 


FIG.     1.       K()l,l,I.\(i     MILL    TVI'K     MoNAHCII     (OKIJSS     KXtJINP; 

duty  engines  are  furnished  with  crank  disks,  and 
girder  frame  engines  with  a  regular  crank  arm.  The 
connecting  rods  are  made  with  solid  ends,  cut  out 
for  the  boxes  with  wedge  adjustment. 

Dashpots  are  made  of  3  main  sections,  a  vacuum 
chamber,  cushion  chamber,  and  the  plunger.  The 
cushion  and  vacuum  chambers  are  bolted  together, 
and  the  vacuum  chamber  is  bolted  either  to  the  sub- 
base  or  to  the  legs  under  the  cylinder. 


FIG.    2.      MONARCH    CORLISS    ENGINE    WITH    GIRDER    FRAME 

Both  cylinder  and  valve  chambers  are  counter- 
bored,  permitting  of  reboring  without  disturbing  the 
fit  of  heads  and  bonnets. 

Pressed  on  to  the  steel  crankshaft  is  an  oval  or  disk 
crank  according  to  the  type  of  engine,  and  the  crank- 
pin  is  pressed  in  and  riveted. 

For  the  outboard  bearing  adjustments,  a  wedge 
vertically  and  by  set  screw  sidewise,  are  provided  in 
the  sole  plate. 


FIG.    I.      VILTER   ENGINE    WITH    HEAVY    DUTY    FRAME 


The  guides  are  bored  and  the  crosshead  shoes 
turned  so  as  to  permit  of  the  crosshead  adjusting  itself 
to  the  guide,  adjustment  of  the  crosshead  shoes  being 
by  wedges,  which  hold  the  shoes  from  moving  endwise 
on  the  croshead. 


Hooks  of  the  releasing  gear  are  of  heavy  cast 
steel  forging,  with  hardened  and  tempered  steel 
p.late  wearing  surfaces,  interchangeable  on  8  sides. 

The  hook  knockoff  bars  are  keyed  to  the  valve 
hook  stems,  and  so  arranged  that  they  will  work  with- 
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out  the  aid  of  springs ;  springs  are,  however,  attached 
as  a  safeguard,  in  case  the  edges  of  the  plates  wear. 
Dashpot  cranks  have  square  hardened  steel  trip-plates, 
also  interchangeable  on  8  sides. 

Steam  arms  have  automatic  closing  pins  to  press 
down  the  valves  in  case  of  sticking,  and  are  supplied 
with  hook  adjusting  screws  to  adjust  the  hooks,  to 
catch  properly  the  dashpot  cranks. 


FIG.    3.      VILTER    CROSSHEAD    AND    PARTS 

Dashpots  are  connected  to  the  drop  rods  by  ball 
and  socket  joints,  and  require  only  one  adjusting  screw 
for  each.  Plungers  work  with  minimum  lift  on  the 
inside,  hence  are  absolutely  dust  proof.  Oiling  is 
accomplished  by  2  oil  plugs  on  each  dashpot.  Ball 
check  valves  release  the  superflous  air. 

For  regulation  to  within  3  per  cent,  the  high  speed 
flyball" governor  is  used,  having  a  regulating  weight  by 
which  speed  is  controlled.  For  close  regulation  the 
Tolle  governor,  as  seen  on  Fig.  1  is  used.  The  latter 
can  be  adjusted  for  varying  speed  over  a  7^^  per  cent 
range  while  the  engine  is  running  and  is  therefore 
useful  where  alternators  are  to  be  brought  into  step. 

The  piston  rod  is  fitted  to  the  spider,  pressed  in 
by  hydraulic  pressure  and  secured  by  a  steel  nut.  The 
piston  has  self-adjusting  piston  packing,  held  in  posi- 
tion by  2  bull  rings,  and  set  out  by  flat  steel  springs, 
the  joint  in  the  spring  ring  being  closed  by  a  brass 
keeper.  Bull  rings  are  arranged  with  flanges  over- 
lapping the  spider  and  follower,  to  maintain  the  full 
wearing  surface  on  the  cylinder,  and  have  Allan  metal 
rings  to  take  the  wear. 


screws.  The  piston  rod  end  is  threaded  and  partially 
split,  having  lugs  and  bolt  by  which  the  rod  is  clamped 
into  the  crosshead. 

The  crosshead  pin,  turned  taper  at  both  ends,  is 
held  in  position  by  a  large  nut,  the  end  of  the  pin  ex- 
tending beyond  the  nut  to  receive  the  oiling  arrange- 
ment for  the  journal. 


WATTS-CAMPBELL  ENGINE 

The  Watts-Campbell  Co.,  Newark,  N.  J. 

T*HIS  engine  is  manufactured  to  meet  a  great  variety 
of  services,  with  the  regular  girder  frame,  the  heavy 
duty  frame  and  the  rolling  mill  frame ;  double  eccen- 
trics are  used,  if  the  nature  of  the  service  is  such  as 
to  require  them. 


FIG.    2.      WRISTPLATE    AND    STEAM    VALVE    GEAR 

The  cylinder  is  cast  with  metal,  to  stand  150  lb. 
pressure  after  3  reborings.  It  is  supported  upon  a  sole 
plate  which  is  extended  to  receive  the  dashpots  and 
also  to  serve  as  an  oil  pan  under  the  valve  gear.  Valves 
are  double  ported  and  liberal  as  to  size,  to  give"  a  full 
and  quick  opening  fqr  the  passage  of  the  steam. 

The  inverted  type  of  dashpot  is  used  in  which  the 
plunger  is  stationary  and  the  dashpot  is  moved  by  the 
valve  gear  through  the  medium  of  the  drop  rod,  and  a 
ball  and  socket  joint,  permitting  perfect  freedom  of  the 
moving  parts  and  uniform  wear. 

The  crosshead  has  taper  shoes,  which  fit  snugly  in 


FIG. 


VALVE    MECHANISM    OF   VILTER   ENGINE 


The  crosshead  has  side  projecting  flanges  to  hold  in 
position  the  shoes,  which  have  flanges  on  the  ends,  to 
prevent  end  thrust.  Wear  of  the  shoes  is  taken  up  by 
wedges,    adjustable   by    screws    and    secured    by    set 


a  groove  in  the  crosshead  and  after  adjustment  can  be 
securely  locked  by  2  small  bolts  on  the  outside  of  the 
crosshead.  The  crosshead  pin  is  turned  slightly  taper- 
ing at  the  ends  which  are  ground  in  place,  and  the  pin 
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secured  by  a  nut  and  waslier.  The  piston  rod  is  a  The  governor  is  of  the  variable  weight,  counter- 
taper  fit  in  the  crosshead  and  is  secured  in  place  by  a  poise  type,  so  that  the  speed  of  the  engine  can  be 
key.  changed  a  few  revolutions  by  adding  weight  to  or  tak- 
In  the  releasing  gear,  which  is  of  unique  type,  the  ing  from  the  counterpoise.  For  paralleling  in  electrical 
trip-steel  is  engaged  by  means  of  a  flat  leaf  spring,  the  service,  an  additional  shifting  weight  is  provided  to 
tension  of  which  can  be  varied  within  a  great  raiige.  give  close  adjustment. 


FIG.   1.     RKAH  VIEW  OF  HEAVY  DUTY  WATTS-CAMPBELL  ENGINE 


The  valve  is  tripped  by  means  of  a  roller  device  which 
operates  on  a  hardened  knock-off  cam  controlled  by  the 
governor.  By  the  great  leverage  and  the  roller,  the 
strain  on  the  governor  is  almost  entirely  eliminated. 

Owing  to  the  strong  but  light  moving  parts,  and 
the  cjuick  and  positive  action  of  the  vacuum  dashpots, 
this  valve  gear  is  especially  adapted  to  high  speeds. 
The  connecting  rod  is  an  open  hearth  solid  steel  forg- 
ing slotted  to  receive  the  boxes,  which  at  the  cross- 
head  pin  are  bronze,  and  at  the  crankpin  bronze  lined 
with  genuine  babbit.  The  adjusting  wedges  are  the 
full  width  at  the  rod. 


For  engines  operating  at  a  high  speed,  oilguards 
entirely  enclose  the  moving  parts  which  have  a  con- 
tinuous oiling  system. 


WISCONSIN  HIGH  SPEED  CORLISS  ENGINE 

The  Wisconsin  Engine  Co.,   Corliss,   Wis. 

TTIESE  engines,  of  heavy  duty  or  rolling  mill  type, 
have  a  maximum  bearing  upon  the  foundation,  the 
frame  and  pillow  block  being  in  one  piece  with  solid 
bottom  crank  pit  to  form  an  oil  pan  from  which  oil 
passes  off  through  a  drainpipe.     Foundation  bolts  pass 


vn: 


Dori'.LK    KCCKXTKIC    WISCONSIN    ENGINE 


The  piston  is  built  up  with  spider,  bullring,  and 
follower  the  weight  being  carried  by  the  bullring 
which  is  very  \v\de,  and  is  flanked  by  2  steam  packing 
rings  held  out  to  place  by  light  continuous  springs. 

Centering  screws  are  provided  for  the  bullring,  so 
that  when  wear  occurs  the  piston  can  be  realined. 


FK;.    L     WISCONSIN  UNHOOKING  DEVICE 

completely  through  the  box  sha])ed  members. 

The  main  bearing  has  4  babbited  shells,  the  bottom 
one  seating  flat  on  the  frame  so  that  it  can  be  shimmed 
up.  if  necessary,  the  cjuarter  boxes  backed  by  full  width 
wedges  and  the  top  shell  separate  from  the  cup. 

The  crank  is  a  counterbalanced  disk  with  forced  fits 
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on  shaft  and  crankpin.  The  connecting  rod  is  a  solid 
forging-  with  steel  or  bronze  babbit  lined  boxes  for 
the  crankpin  and  crosshead  pin,  adjusted  by  wedges 
moving  parallel  to  the  axes  of  the  pins  and  controlled 
by  screws  from  the  side  of  the  rod,  so  that  constant 
centers  are  maintained.  The  boxes  are  thick  at  the 
parting  to  avoid  pinching. 

Wedge  adjusted  shoes  are  fitted  to  the  steel  box 
casting  of  the  crosshead  and  to  the  bored  guides,  and 
the  adjustment  is  controlled  by  double  drive  nuts. 
The  pin  is  ground  to  fit  the  boxes,  then  flattened 
slightly  at  top  and  bottom,  and  is  held  in  place  by  a 
ground  taper  fit  in  both  cheeks  of  the  crosshead,  a 
heavy  collar  and  studs.  Push  screws  serve  for  easy 
removal. 


one  only  being  connected  to  the  eccentric  by  the  hook 
rod.  Exhaust  valves  are  operated  by  the  usual  wrist- 
plate  actuated  by  its  own  eccentric. 

The  reach  rod  unhooking  device  is  shown  in  Fig.  4. 

In  the  assembled  view,  the  handle  is  in  operating 
position,  and  is  pulled  at  right  angles  to  disengage  the 
hook  block  A  from  the  hook  rod  which  goes  in  hole 
B.  On  block  A  is  a  little  groove  which  is  turned 
eccentric  with  the  axis  of  the  block,  and  serves  to 
wedge  up  tight  on  screw  C  holding  the  block  in  disen- 
gaged position.     In  plate  D  screw  E  inverted  is  in- 


FIG.    2.       SEOTIOX    OF    CYLIXDER.    VALVES    AND    CROSSHEAD 


PIG.  3.     WISCONSIN  STEAM   VALVE  GEAR 


Exhaust  valves  are  set  in  the  bore  of  the  cylinder 
half  their  diameter  to  reduce  clearance  and  are  de- 
signed to  prevent  interference  with  the  piston.  Each 
exhaust  valve  is  provided  with  a  steel  pin  in  the  end 
working  in  a  slot  in  the  back  bonnet,  which  prevents 
turning  of  the  valve  from  any  cause  to  a  position  where 
it  could  enter  the  piston  space.  The  back  bonnets  are 
also  doweled  to  the  cylinder  so  that  they  must  go  on 
in  correct  position.  Making  all  valves  and  steam  ports 
double  ported,  with  ports  large  and  direct,  reduces 
wiredrawing;  the  double  ports  being  located  equal  dis- 
tant from  the  vertical  center  line  of  the  valve,  so  that 
the  natural  wear  is  taken  up  1)y  gravity  and  steam 
pressure. 

The  valve  gear  is  designed  in  such  a  manner  that 
the  drop  lever  is  located  between  2  bearings,  giving  the 
valve  stem  support  on  both  sides,  and  bringing  the 
push  of  the  steam  lever  direct  against  the  dashpot 
resistance.  The  drop  lever  is  bored  taper  and  around 
the  valve  stem  is  a  taper  sleeve  whose  edges  closely 
fit  a  key  in  stem  and  lever.  On  the  end  of  this  sleeve 
is  a  nut  which  is  tightened  to  wedge  the  sleeve  between 
stem  and  lever  and  against  the  key  thus  locking  all 
parts  rigidly  together. 

The  knockoff  cam  is  at  the  end  of  the  bonnet  where 
it  is  operated  by  the  governor  on  closely  fitted  bear- 
ings, and  works  a  steel  forged  trip  lever  of  such  length 
that  the  leverage  is  3  times  the  length  of  the  end  which 
engages  the  drop  lever. 

The  trip  lever  is  returned  l)y  a  plain  flat  leaf  sprnig 
whose  tension  can  be  changed  at  will,  and  an  adjusting 
screw  permits  setting  the  trip  steels  so  that  the 
amount  of  engagement  can  be  altered  even  whik  the 
engine  is  running.  Safety  cams  are  regularly  supplied 
which  are  always  ready,  but  do  not  interfere  with  oper- 
ating conditions,  so  long  as  the  speed  is  not  excessive. 
Rope  drive  is  recommended  for  the  governor  wherever 
possible. 

With  double  eccentrics,  cutoff  takes  place  anywhere 
from  zero  to  83  per  cent  of  the  stroke.  Ordinarily,  tiie 
steam  valve  arms  are  connected  by  a  rod,  the  forward 


serted  into  hole  F  and  locked  by  nut  G,  the  hook  block 
A  working  on  the  larger  diameter  thread  on  screw  E. 
AMien  block  A  is  forced  into  operating  position,  it 
unscrews  over  the  screw  E  jamming  the  hook  rod,  as 
well  as  engaging  with  the  two  taper  fingers  on  driving 
l^lock  A.  The  small  coil  spring  throws  block  A  into 
operating  position,  after  it  has  been  loosened  from 
binding  screw  C. 

Dashpots  are  of  the  submerged  type,  with  the  top 
flush  with  the  foundation  plate  of  the  cylinder.  They 
have  double  vacuum  chambers,  without  cupleathers, 
and  valves  permit  easy  adjustment  of  either  vacuum  or 
cushion  from  the  top  while  the  engine  is  in  operation. 

This  type  of  valve  gear  is  particularly  adapted  to 
higher  speeds,  of  150  to  even  176  r.p.m. 

The  piston  is  of  the  usual  built  up  type  provided 
with  piston  body  junk  ring.  Follower  and  packing 
ring,  the  latter  held  out  by  flat  leaf  springs.  The  junk 
ring  has  bearing  full  width  of  piston  and  the  piston 
body  is  arranged  so  it  may  easily  be  centered  in  the 
cylinder. 

The  piston  body  is  of  the  usual  built  up  type  having 
junk  ring,  follower,  and  packing  ring  held  out  by  flat 
leaf  springs.  The  junk  ring  has  screws  for  easily  cen- 
tering the  piston  in  the  cylinder  and  bears  full  Avidth 
of  the  piston. 


Extensive  improvements  are  being  made  in  the  light 
and  ice  plants  of  Victoria,  Tex.,  which  are  owned  by 
the  Victoria  Mfg.  Co.  The  capacity  of  the  ice  plant  will 
be  increased  20  tons  and  that  of  the  light  plant  more 
than  doubled,  and  the  factory  buildings  will  be  recon- 
structed of  brick  and  steel.  The  company's  cotton  seed 
house  will  also  be  rebuilt,  the  new  house  to  be  a  frame 
building  and  considerably  larger  than  the  present  struc- 
ture. A  steam  turbine  and  an  electric  generator  of  500- 
kw.  capacity,  both  of  the  most  modern  type,  will  be 
added  to  the  equipment  of  the  light  plant,  which  will  give 
the  factory  a  capacity  of  920  kw.  and  make  it  the  most 
powerful  electric  light  plant  in  this  section  of  the  state. 
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FOUR-VALVE  ENGINE 


Having  the  Advantages  of  Corliss  Valves,  Combined    with   High  Speed  Positive   Action  and  the 

Automatic  Shaft  Governor 


rillX     11 II'.    I'AST    l"i-:\\'   years   a    new 

Wtype  of  steam  engine  has  been  tleveloped 
by  several  builders,  which  has  a  cylinder 
supplied  with  4  bored  valve  ports,  the 
same  as  fnr  a  Corliss  cylinder.  The 
g'reater  number  of  these  engines  use  a 
link  .gear  with  direct  actin;^  nonreleasing- 
connections  on  the  steam  valves,  while  the  e.xhaust  valves 
are  operated  in  the  same  manner  as  those  on  a  Corliss 
engine  of  the  releasing  gear  type.  In  this  way.  the  ex- 
haust valves  operate  at  a  constant  travel  by  a  fixed 
eccentric  on  the  main  shaft,  and  the  steam  valves  have 
a  variable  travel  dependin^ii-  upon  the  load  and  steam 
pressure.  The  eccentric  which  operates  the  steam  valves 
is  controlled  by  one  of  several  types  of  shaft  governors. 
The  construction  is  designed  to  give  the  economy  of  a 
Corliss  engine  and  at  the  same  time  permit  of  high  rota- 
tive speed,  to  meet  the  demand  for  a  high  speed  engine 
for  direct'  connected  service. 

At  first   single  ported   valves  were  used,  but  as   this 
necessitated  excessive  valve  travel,  double  ported  valves 


BALL  HIGH  SPEED  CORLISS  ENGINE 

The  Ball   Engine  Co.,   Erie,  Pa. 

'pilivSj'^  cMigines  are  manufactured  in  the  single  cylin- 
der and  cross-compound  tyi)e,  b  ith  horizontal  and 
\ertical. 

The  distinguishing  feature  is  the  ])atented  non- 
detaching  valve  gear,  which  permits  the  use  of  un- 
balanced Corliss  valves  of  the  form  which,  by  the 
l)rocess  of  elimination,  have  become  the  standard  for 
the  best  drop  cut-ofif  engines.  These  valves  have  no 
tendency  to  wear  themselves  or  their  seats  out  of  true, 
and  do  not  change  the  sup])orting  area  during  the 
closed    period. 

The  patented  nondetaching  gear  of  the  Ball-Cor- 
liss engine  holds  the  valves  completely  at  rest  for  fully 
half  a  re\-olution  at  the  time  when  the  pressure  on  the 
\alves  is  much  unbalanced,  and  when  movement  would 
be  detrimental.  The  gear  is  enclosed  in  a  tight  case 
containing  oil,  the  height  of  which  is  shown  by  the  oil 


fk; 


B.VLL    CROS.S-COMPOlMi     ((iKI.ISS     i;X!;!XE 


were  developed  and  with  the  valve  travel  ■  reduced  the 
inertia  of  the  moving  parts  was  lessened  which  in  turn 
permitted  higher  rotative  speeds  and  steam  pressures 
for  a  given  sized  unit  with  a  material  increase  m  ])ower 
developed  in  jjroportion  to  the  weight.  Some  very 
successful  engines  have  even  been  constructed  with  triple 
ported  valves. 

In  the  4-valve  automatic  engine,  the  main  thought 
has  been  to  secure  a  quick  valve  movement  with  as  long 
a  pause  or*  dwell  at  each  end  of  the  travel  as  possible 
and  in  this  way  secure  the  same  result  by  a  quick  posi- 
tive closing  as  is  secured  in  the  Corliss  engine  by  releas- 
ing the  valve  and  closing  it  by  means  of  a  dashpot. 
Cards  taken  from  some  of  the  recent  double-ported 
valve  engines  show  that  the  travel  of  the  valve  at  the 
moment  of  valve  closure  is  ])ractically  as  ]>rompt  as  the 
valve  closure  with  releasing  gear. 


Shafts  and  pins  of  the  gear  are  of  hardened  steel, 
ground  true,  and  the  bearings  are  hard  phosphor 
l)ronze,  all  parts  of  the  gear  being  interchangeable. 
Figure  2  is  a  motion  diagram  in  which  the  movement 
of  the  eccentric  rod  is  represented  horizontally  and  the 
resultant  movement  of  the  valve  vertically.  At  usual 
loads,  the  valves  have  their  highest  speed  at  the  mo- 
ment of  opening  and  closing,  the  movement  of  the 
valve  beginning  at  the  middle  of  the  ^■ulve  gear  travel, 
when  all  parts  of  the  gear  from  the  valve  crank  back 
to  the  eccentric  are  at  their  highest  speed,  conse- 
cpiently  have  the  greatest  leverage  upon  the  valve  at 
the  oniv  time  that  it  moves  at  all  hard.  The  design  of 
the  gear  is  such  that  all  stresses  are  central  with  the 
members,  so  that  there  is  no  twisting  to  disturb  the 
alinement    of   the    members. 


62 


PRACTICAL    ENGINEER 


January   1,   1913 


As  the  valves  move  only  at  the  proper  times  and 
remain  motionless  at  the  times  when  they  would 
move  hard,  and  as  flooded  lubrication  is  used,  perfectly 
smooth,  quiet  operation  results. 

This  valve  gear  makes  possible  a  high  speed  engine 
of  Corliss  type,  with  durable  tight  valves,  the  effect  of 
which  upon  steam  economy  is  apparent. 

Cvlinders  of  :23-in.  bore  and  larger  are  built  with 


PIG.    3.      BALL    VALVE    GEAR    WITH    COVER    OP    CASE    REMOVED 

the  valves  in  the  cylinder  heads  in  order  to  keep  down 
the  clearance.  In  cylinders  of  19-in.  bore  and  larger 
the  admission  valves  are  triple-ported,  and  the  exhaust 
valves  are  double-ported  and  driven  by  a  wrist  plate. 
In  smaller  cylinders  the  valve  seats  are  formed  in- 
tegral with  the  cylinder,  as  in  the  usual  type  of  long- 


stroke   Corliss. 


As   these   cvlinders  are  lona:  m 

o 


pro- 


Plate         -1 


LeasI  Movement  of  Wnst 
G'^atest  Movement  of  Wrist  Plate 


Ll 


FIG.    2 


DIAGRAM    OP    RELATIVE    MOVEMENT    OF    WRISTPLATE 
AND    VALVE 


portion  to  their  diameter,  the  clearance  is  sufficiently 
low  to  permit  this  construction.  The  admission  valves 
of  these  smaller  cylinders  are  double-ported  and  the 
exhaust  valves  single-ported.  Exhaust  valves  are  so 
designed  as  to  close  off  the  ports  on  both  sides  of 
the  valve,  and  thus  reduce  the  clearance'  space,  and  pre- 
vent lifting,  if  the  steam  expands  below  the  exhaust 
pressure. 


CHUSE  NONRELEASING  CORLISS  ENGINE 

Chuse  Engine  &  Mfg.  Co.,  Mattoon,  111. 

'PHIS  engine  has  been  designed  to  meet  the  demand 
for  refinement  in  steam  economy,  simplicity,  easy 
adjustments  and  high  economy  throughout  the  life  of 
the  engine.  Frames,  which  are  similar  to  the  Chuse 
high-speed  type,  are  massive,  enclosed  and  self-oiling, 
with  bored  guides  and  quarter  box  main  bearings.    The 


connecting  rod  is  a  solid  steel  forging  and  has  bab- 
bited steel  shells  for  each  bearing  and  wedge  adjust- 
ment on  both  ends.  The  crankshaft  is  an  open  hearth 
forging    with    cast-steel    disks    and    inserted    fbrged- 


PIG.    4.       SECTION    OP    BALL    CORLISS    CYLINDER    AND    VALVES 

steel   crank  pins,  and   crossheads  are  cast  steel  with 
cast-iron  shoes. 

To  obtain  high  economy,  which  necessitates  correct 
steam  distribution,  ample  steam  openings  and  small 
clearance  are  provided  and  to  maintain  economy, 
valves  are  so  designed  that  natural  wear  does  not  cause 
leaks.  To  give  minimum  clearance,  cylinders  have 
small  bores  and  long  strokes,  and  thus  comparatively 


PIG.  2.   SECTION  OF  CHUSE  CYLINDER  AND  VALVES 

smaller  ports  can  be  used;  valves  and  ports  are  short, 
with  valves  set  close  into  the  cylinder  walls.  Also 
the  reduced  cylinder  bore  makes  small  space  to  fill  with 
steam  at  the  end  of  the  stroke.  It  was  also  found  that 
engines  of  these  proportions,  in  spite  of  high  piston 
speed,  ran  very  quietly  and  compression  could  be  cut 
down  to  the  point  of  slow  speed  engines. 

To  obtain  the  best  combination  for  prolonged  econ- 
omy due  to  tight  valves,  investigation  showed  that  all 
valves  having  the  ports  and  seats  within  the  bottom 
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third  of  the  circumference  of  the  \al\c  chamber  were 
giving"  good  results.  Weight  of  the  valves  and  the 
unbalanced  pressure  of  the  steam  held  the  valve  tight 
against  the  seat  and  the  wear  due  to  any  natural  cause 
ground  the  valve  and  seat  together  so  tliat  it  remained 
tight  indefinitely. 

Valves  and  cylinders  are  also  double  ported  to 
reduce  the  travel  and  wear,  which  also  makes  the  regu- 
lation more  sensitive,  because  the  governor  has  to  shift 
its  position  only  slightly  to  make  the  range  frcim 
zero  to  full  cutoff. 

Another  feature  which  was  found  to  afifect  seriously 
the  tightness  of  the  valves  was  warping  due  to  unequal 
expansion,  when  the  casting  scale  was  removed  on  one 
side  and  left  on  the  other.  This  was  effectively  over- 
come by  making  the  valves  as  near  tubular  as  possible, 
with  the  entire  outside  machined  ;  so  that  these  valves 
expand   in  an  absolute  straight  line. 

A  plain  wristplate  motion  as  near  the  best  releasing 
Corliss  engine  as  possible  was  selected,  because  it  was 
a  tried  design,  was  simple  and  accessible,  so  that  it 
was  easily  kept  up  and  adjusted,  and  it  could  be  so 
ruggedly  designed  that  it  would  stand  almost  any 
service.  Careful  design  of  proportions  with  proper 
travels  and  angles,  give  satisfactory  quick  opening, 
(|uick  closing  and  a  pause  followed  by  a  nearly  imper- 
ceptible motion,  when  under  the  greatest  unbalanced 
pressure.  Experiment  proved  to  the  designers  that  too 
long  a  pause  gave  the  pressure  on  the  valve  time  to 
settle  the  valve  down  into  the  oil,  bringing  surfaces  of 
valve  and  seat  in  contact  which  required  considerable 
force  to  get  started  into  motion.  A  little  less  pause 
proved  easier  to  lubricate  and  was  considerably  easier 
for  the  governor  to  handle. 

Since  the  exhaust  valves  arc  unbalanced  for  half  the 
entire  stroke,  and  as  it  is  just  as  desirable  to  get  quick 
opening  and  closing  and  to  have  the  same  pause  and 
slow  movement  on  them  during  the  unbalanced  period, 
the  same  movement  for  exhaust  valves  was  adopted. 


and  has  wedge  adjustments  for  wear.  Reach  rods  are 
also  adjustable  by  means  of  a  right  and  left-hand 
screw,  as  in  the  releasing  Corliss.  Valve  stems  are 
also  provided  with  a  thrust  bearing  on  the  outer  end 
of  the  bonnet,  which  can  be  lubricated  on  the  outside 
and  can  be  adjusted  without  taking  down  any  part. 


FIG.    3.      THE    CHUSE    DESIGN    UE    IXEKTI.\    GOVERNOR 

Rocker  arms  are  omitted  entirely  by  making  the 
wristplates  assume  their  duties.  To  do  this  the  design 
must  be  rugged  and  with  an  exceedingly  large  bearing. 
The  eccentric  rod.  which  runs  directly  from  the  eccen- 


FIG.   1.     THE   GHUSE   XONRELEASIXG   CORLISS   EXGIXE 


Valve  stem  stuffing  l)oxes  are  open  directly  to  the 
air  and  can  be  adjusted  while  in  motion,  and  with  chis 
open  construction,  pins  can  be  made  large  and  the 
other  parts  heavy,  as  may  be  desired. 

Bearings  for  the  valve  stems  in  the  bonnets  are 
bushed  with  bronze  and  renewal  can  be  made  in  15 
min.  A  point  of  considerable  advantage  to  the  oper- 
ating engineer  is  that  every  knuckle  joint  is  of  bronze 


trie  to  the  wrist  plate,  is  made  from  a  double  extra 
strong  pipe  of  large  diameter  swaged  down  at  the 
ends  to  make  solid  connection,  giving  a  form  at  once 
light  and  rigid  and  without  vibration.  By  arranging 
the  eccentric  strap,  eccentric  rod  brass  head  and  the 
valve  adjusting  screw  brasses  in  nearly  the  same  place, 
and  by  putting  the  wrist  plate  bearing  nearly  central 
to  this  plane,  nearly  all  side  strain  is  eliminated,  and 
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the  only  wear  on  the  wrist  plate  bearing  is  that  due 
to  the  weight  on  it. 

As  Corliss  valves  are  unbalanced,  it  requires  a  pow- 
erful governor  to  handle  them  with  ease;  the  Chuse 
governor  is  powerful,  with  weights  so  placed  that  they 
work  in  gravity  balance  at  all  positions  and  handles 
both  high  and  low-pressure  steam  valves.  A  substan- 
tial centrifugal  weight  furnishes  the  power,  and  an 
inertia  weight  located  near  the  rim  makes  quick  action 
possible,  this  inertia  weight  also  serving  as  counter- 
balance for  the  eccentric  and  strap.  Any  desired  de- 
gree of  regulation  can  be  obtained  with  this  governor 
and  parallel  operation  can  be  had  without  resorting 
to  any  electrical  device.  All  bearings  are  bronze 
bushed  with  bearing  free  to  turn  either  inside  or  out, 
thus  giving  double  safeguard  against  trouble  due  to 
cutting.  Two  simple  adjustments  control  regulation 
or  change  speed.  The  coil  spring  acts  in  such  a  direc- 
tion that  most  of  the  strain  due  to  the  centrifugal  force 
of  the  weight  is  absorbed  by  the  spring  without  com- 
ing on  the  bearing. 

These  nonreleasing  Corliss  engines  are  built  in 
simple  type  from  75  to  800  hp.,  either  belted  or  direct 
connected ;  in  tandem-compound  type  of  the  same 
power  range,  and  of  cross-compound  types  from  150 
to  1200  hp.  The  tandem  compound  type  has  an  open 
dividing  head  between  the  cylinders  and  substantial 
supports  for  each  cylinder.  In  cross-compound  types 
the  low-pressure  valves  are  driven  either  by  the  gover- 
nor or  by  a  fixed  eccentric  as  the  conditions  of  opera- 
tion require. 

FLEMING  CORLISS  VALVE  ENGINE 
Harrisburg  Foundry  and  Machine  Works,  Harrisburg, 

Pa. 

Y^^HETHER  a  standard  or  heavy-duty  type  of  engine 

should  be  specified  is  entirely  a  question  of  the 

financial  and  operating  conditions  in  each  individual 

case.     As  between  the  single-valve  type  and  the  im- 


driving  the  exhaust  valves.  In  both  cases,  the  motion 
of  the  eccentrics  is  conveyed  through  bell  cranks  to  in- 
dependent rocker  arms.  From  the  steam  rocker  arm  a 
short  adjustable  rod  operates  a  bell  crank  mounted  on 
the  projecting  arm  of  the  steam  valve  bracket.  This  is 
connected  by  an  adjustable  link  to  a  second  bell  crank 
similarly  mounted.  To  the  short  ends  of  these  bell 
cranks  are  attached  links  which  transmit  the  motion 
to  the  respective  valve  arms  securely  attached  to  the 
projecting  valve  stems. 

Fast  opening  and  closing  is  the  advantage  sought 
i  1  all  Corliss  valve  gear,  and  it  is  accomplished  in  this 
engine  by  the  compounding  of  the  angularity  of  the 
several  levers,  giving  a  valve  motion  free  from  com- 
plications. The  exhaust  valves  are  connected  with  an 
adjustable  link,  and  their  movement  is  accurately  timed 
to  obtain  the  best  possible  steam  distribution. 

Rocker  arms  are  steel  castings  Avith  carefully  fitted 
bronze  adjusting  shoes,  and  bronze  is  also  employed 
for  the  link  and  other  boxes  which  are  provided  with 
lock-nutted  slot  adjustments.  Connecting  links  are 
provided  with  right  and  left  hand  threads,  insuring 
prompt  and  precise  adjustment.  The  valve  bracket 
with  its  attached  stuffing  box  is  designed  to  form  a 
neat  drain  from  which  polished  drip  tubing  leads  away 
the  water. 

The  Fleming-Harrisburg  Corliss  valves  are  the  out- 
come of  a  lengthy  series  of  experiments  and  tests,  are 
of  the  multiported'  type  and  are  slightly  unbalanced, 
the  resulting  pressure  being  utilized  to  the  best  ad- 
vantage to  render  them  perfectly  tight.  Little  power 
is  required  to  drive  them,  and  early  and  late  points  of 
cutoff  are  obtained  without  excessive  angular  move- 
ment over  a  range  of  from  zero  to  approximately  65 
per  cent  of  the  stroke. 

The  steam  valves  are  housed  in  bushings,  making 
possible  prompt  and  inexpensive  repairs,  besides  secur- 
ing better  metal  for  the  seats  and  more  accurate  port 
alinement. 


FIG.    1. 


FLEMING-HARRISBURG    CORLISS    VALVE    GEAR 


proved  form  of  Fleming-Harrisburg  Corliss,  the  an- 
nual maintenance  and  operating  costs  of  the  latter  are 
such  that  the  makers  strongly  recommend  the  adoption 
of  the  Fleming  Corliss  engine  where  economy  is  the 
controlling  factor. 

Frame,  subbase,  bearings,  reciprocating  parts  and 
governor  are  similar  to  those  described  for  the  single 
valve  engine. 

In  the  Fleming-Harrisburg  Corliss  valve  gear,  2 
independent  eccentrics  are  employed,  one  operating  the 
steam  admission  valves,  and  controlled  by  the  centri- 
fugal-inertia governor,  and  the  other,  with  fixed  travel. 


FIG.   2.      FLEMING   CORLISS  VALVES 

Exhaust    valves    are    single-ported    except    in    the 
engines.      For   both    the    steam    and    exhaust 
valves,  a  special  grade  of  material  is  employed  as  the 
result  of  long  research  and  experiment. 


largest 


HIGH   SPEED   CORLISS   ENGINE 
Hooven,  Owens,  Rentschler  Co.,  Hamilton,  Ohio. 

THIS  is  strictly  a  Corliss  valve  engine,  with  all  the 
good  points  of  that  design.  The  stroke  however  is 
shortened,  the  dashpots  and  releasing  mechanisrn  elim- 
inated and  the  flyball  governor  replaced  by  an  inertia 
type  shaft  governor. 
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The  builders'  experience  has  convinced  them  that 
the  limit  of  speed  for  Corliss  or  semirotary  valves,  with 
the  necessary  marj^in  for  successful  operation,  should 
not  be  over  "^UO  r.p.m.,  and  they  build  this  type  of 
engine  in  sizes  from  50  hj).  u|j,  with  speeds  from  135 
to  "^OO  r.p.m.  inclusive,  in  single  cylinder,  tandem  and 
cross  com{)()und  types,  of  both  horzontal  and  vertical 
dcsit-n. 


readily  adapts  itself tothewear  of  the  stems  or  brackets. 
Valve  gear  rods  are  of  steel  with  right  and  left  hand 
threads,  stub  ends  and  links  of  bronze  and  fitted  with 
adjustable  bronze  boxes  with  wedge  and  locking  bolts 
to  take  up  wear. 

Ik)th  steam  and  exhaust  valves  are  double  ported, 
l)laced  in  the  cylinder  body  and  are  supported  full 
k'n^th  at  all  times. 


FUi.    1.      DIRECT    C0XNECTF:I)    HAMILTOX.    positive    DRIVK     CORLISS    ENGINE 


The  valve  gear  is  designed  to  give  the  quickest  pos- 
sible opening  and  closing  to  the  steam  valves,  while 
they  are  balanced,  and  a  pause  or  rest  during  the  un- 
balanced period.  The  central  rocker  is  eliminated  and 
a  series  of  bell  crank  levers  is  used  which  gives  double 
distorted  motion  to  the  valves.  All  parts  of  the  gear 
are  made  light  yet  amply  strong  and  are  thus  better 
adapted  for  high  speed  and  quick  reversal. 


In  the  view  of  the  inertia  governor.  Fig.  3,  the 
eccentric,  supporting  sleeve  and  balancing  ring  are 
shown  in  full  lines  and  the  weights  and  springs  on  the 
opposite  side  of  the  wheel  are  shown  in  phantom  lines. 

The  governor  is  in  perfect  static  and  rotative  bal- 
ance ;  the  only  motion  that  the  arms  and  links  have 
during  the  revolution  is  that  due  to  change  of  impulse 


TATLNTEU 


FIG. 


DETAIL    OK 


STEAM    VALVE    GEAR,     SHOWING    STEAM 
PACKING 


FIG.     3. 


INERTIA     SHAFT    GOVERNOR     OF     HAMILTON    4-TALVE 
ENGINE 


\'alve  stems  have  a  long  bearing  in  the  brackets, 
both  inside  and  outside  of  valve  cranks,  the  entire 
vavle  gear  being  as  close  to  the  cylinder  walls  as  good 
design  permits.  The  stems  are  equipped  with  special 
patented  metallic  packing  of  spherical  design,  which 


of  the  crank  pin  and  does  not  originate  in  the  governor 
itself.  If  the  springs  are  not  attached  and  the  wheel  is 
slowly  turned  through  one  revolution  there  is  no  tend- 
ency at  any  part  of  the  revolution  for  the  weights  to 
change  their  position. 
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The  eccentic  is  carried  on  a  large  fulcrum  pin  which 
is  supported  on  each  side  of  the  eccentric  in  a  support 
ring  K  securely  fastened  to  the  shaft.  This  feature 
makes  the  eccentric  independent  of  the  wheel  to  a  great 
extent,  permitting  of  a  change  in  the  angular  advance 
without  disturbing  the  wheel. 

Carried  on  this  supporting  ring,  free  to  rotate  and 
next  to  the  eccentric^  is  the  balancing  ring  B,  con- 
nected to  the  arms  F  by  links  E  and  to  the  eccentric 
A  by  link  D.  Arms  F  are  connected  through  shafts 
with   the  governor  weights  on  the  back   side   of  the 


Removable  Cover 


-gear  employed,  since  liability  to  leakage  is  measured 
by  the  length  of  its  port  edge  and  the  number  of  port 
edges. 

The  valves  are  symmetrical,  with  suitable  bridges 
properly  distributed  for  stiffness,  are  multi-ported,  and 
unbalanced  when  closed,  so  that  the  steam  pressure 
holds  them  to  their  seats.  Their  disposition  in  tlie 
cylinder  heads  instead  of  in  the  cylinder  body,  is  made 
to  get  the  valves  in  closer  to  the  piston  and  to  shorten 
up  the  distance  the  steam  has  to  travel  to  reach  the 
piston.      This    cuts    down    the    waste    space    and    the 


Oil  Level 


PIG     1       SECTION   OF   IDEAL   CORLISS   CYLINDER   HEAD   AND 

VALVE 

wheel  and  any  movement  of  these  weights  will  cause 
the  balancing  ring  B  to  rotate  about  supporting  sleeve 
K  and  cause  the  eccentric  to  swing  across  the  shaft, 
changing  the  angle  of  advance  and  the  throw  of  the 
eccentric.  Weights  H  are  added  to  balance  the  weight 
of  the  eccentric,  strap  and  rod,  concentrated  through 
the  link  D  at  the  boss  at  the  opposite  side  of  the  ring. 
All  pins  are  supported  in  double  bearings  so  that 
the  force  is  central  with  the  piece  moved.  Supporting 
sleeve,  balancing  ring  and  eccentric  are  all  in  halves 


FIG. 


ACCELERATING  GEAR  WITH   FRONT   OF   CASE   REMOVED 


amount  of  dead  surface  exposed  to  the  steam  during 
expansion,  and  gives  a  high  steam  economy. 

The  Ideal  accelerating  valve  gear  has  pins  hardened 
and  ground,  and  the  links  bushed,  so  that  with  the 
valve  gear  completely  submerged  in  oil,  smooth,  quiet 
operation  and  long  life  are  assured.  The  gear,  which 
controls  the  admission  valves,  transmits  the  motion 
that  causes  the  valves  to  come  to  full  closed  position 
and  remain  there  at  rest  for  about  one-half  the  revolu- 
tion of  the  engine  until  time  to  reopen  ;  and  to  open 


FIG.    3.      MOTION   DIAGRAM    OF   IDEAL   ACCELERATING   GEAR 


and  can  be  removed  from  the  shaft  with  little  trouble. 
The  springs  are  provided  with  knife  edges  at  each 
end,  and  so  placed  that  the  direction  of  force  is  nearly 
opposite  the  centrifugal  force  in  the  weight,  relieving 
the  weight  shaft  of  pull. 


IDEAL  CORLISS  VALVE  ENGINE 

A.  L.  Ide  &  Sons,  Springfield,  111. 

JN  all  details  except  the  valves,  cylinders  and  valve 
gears,   this,  engine   follows   the    lines   of   the    Ideal 
single-valve  engine. 

The  valve  is  of  simple  form,  with  only  enough  port 
edges   to  give   the   necessary   port   opening  with   the 


and  close  in  a  rapidly  accelerating  movement,  similar 
to  the  "pick-up"  and  "drop"  of  the  Corliss  detaching 
gears. 

This  is  an  important  feature  because  there  can 
be  no  wear  while  the  valves  are  at  rest  and  they  can 
wear  no  shoulders  in  the  seats,  because  they  travel 
to  the  same  closed  position  every  time,  no  matter  what 
the  load  is.  This  is  the  true  Corliss  action  produced 
by  means  of  the  patented  gear,  simple  and  positive  in 
its  action  without  releasing  or  detaching  the  parts. 
This  gear  is  all  contained  in  a  compact,  oil-tight  gear 
box,  located  on  the  rigid  engine  frame  with  the  mechan- 
ism completely  submerged  in  oil. 
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The  motion  diagram  shows  the  elements  of  the 
gear  and  the  manner  in  which  the  motion  is  developed 
and  imparted  to  the  valve;  but  does  not  attempt  to 
show  the  actual  location  of  gear  and  valves.  The 
motion  may  be  easily  studied  by  tracing  step  by  step 
the  successive  positions  of  the  several  parts  for  one 
end  only.  For  this  purpose,  we  will  trace  the  move- 
ment of  the  valve  marked,  "Head  End." 

The  eccentric  E  travels  around  its  circle  and  tlrixcs 
the  eccentric  rod,  which  connects  to  the  wrist-plate 
pin  W  seen  in  the  picture  of  the  engine  as  a  hanging 
crank  on  the  outside  of  the  gear  case.  Inside  the  gear 
case  is  a  rocking  plate  with  2  arms,  A  and  A^,  for  driv- 
ing the  head  end  and  crank  end  valve  linkages.  To 
the  arm  A  is  pivoted  a  lever  on  which  is  formed  a 
cylindrical  tail  rod.  which  slips  through  a  trunnioned 
guide  C,  which  serves  as  the  fulcrum.  At  a  suitable 
point  B  on  the  lever  is  pivoted  a  link  which  connects 
to  the  valve  crank  D.  For  the  sake  of  clearness,  the 
diagram  omits  the  connecting  rods  which  reach  from 
gear  box  to  cylinder,  as  these  rods  and  their  connect- 
ting  arms  merely  transmit  the  movements  without 
affecting  the  velocity  ratios. 

The  corresponding  positions  of  the  various  points 
are  numbered  alike.  Starting  at  the  position,  1,  as  the 
eccentric  moves  up  to  position  3,  the  arm  A  moves 
from  its  position  1  to  position  3,  and  the  point  B  on  the 
lever  is  forced  to  the  left  to  its  position  3,  shoving  the 
tailrod  R  through  the  trunnioned  guide  C.  During 
this  movement,  the  link  connecting  the  points  B  and 
D  swings  about  D  as  a  center  so  that  the  valve  crank 
is  not  moving  during  this  period. 


travels  from  5  to  6,  the  points  W,  A,  B,  and  D  make 
the  corresponding  travel,  and  the  valve  opens  for  the 
admission  of  steam. 

As  the  eccentric  travels  from  6  to  4,  point  W  travels 
])ack  from  6  to  4  on  its  arc,  and  points  A,  B,  and  D 
make  corresponding  movements,  bringing  the  valve 
back  to  the  point  of  cutoff;  and  when  the  eccentric 
reaches  the  position  4,  the  valve  is  brought  to  its  full 
closed  position.  While  the  eccentric  moves  from  posi- 
tion 2  to  position  3,  or  approximately  half  a  revolution 
of  the  engine,  the  valve  remains  at  rest. 


NAGLE  4-VALVE  ENGINE 
Nagle  Corliss  Engine  Works,  Erie,  Pa. 

£^CONOMY  in  the  use  of  steam  is  accomplished  by 
having  a  valve  mechanism  that  gives  quick  admis- 
sion, sharp  cutoff  and  free  exhaust;  strength  is  ob- 
tained by  liberal  use  of  the  best  material ;  close  regu- 
lation is  secured  by  an  automatic  shaft  governor 
which  is  simple,  yet  fully  controls  the  speed  of 
engine  under  various  loads  and  steam  pressures. 

The  frame  is  of  standard  tangye  type,  with  heavy 
main  bearings  carrying  quarter  boxes  with  large  wear- 
ing surfaces,  fitted  with  wedges  for  adjustment  by 
lifting  screws  through  the  pillow  block  cap.  A  large 
opening  in  center  of  the  cap  allows  the  hand  to  be 
inserted  to  feel  the  temperature  of  the  shaft. 

Double-ported  valves,  2  for  steam  and  2  for  ex- 
haust, are  placed  near  the  bore  of  the  cylinder  so  that 
the  clearance  is  reduced  to  a  minimum ;  the  valve  seats  in 


FIG.    4.       IDEAL    CORLISS    VALVES,    RODS    AND    ACCELERATING  GEAR  CASE 


As  the  eccentric  moves  from  3  to  5,  point  W  travels 
from  3  to  5  on  its  arc,  and  point  A  travels  downward 
from  3  to  5,  point  B  being  drawn  downward  to  the 
right,  and  tail  rod  R  sliding  to  the  right  through  the 
trunnioned  guide  C,  as  the  point  B  advances  from  point 
3  on  its  curve  to  point  5  on  its  curve.  This  draws  the 
valve  crank  downward  from  its  position  3  to  position 
5,  and  the  valve  is  rotated  by  the  amount  of  its  lap, 
bringing  it  to  the  point  of  admission.    As  the  eccentric 


the  cylinder  are  bored  out  and  the  faces  of  valves  and 
seats  carefully  scraped  to  fit  each  other.  The  exhaust 
valves  are  located  under  the  cylinder,  thereb)'^  securing 
perfect  drainage,  and  the  exhaust  chamber  at  bottom  is 
operated  from  the  cylinder  by  sufficient  air  space  to  pre- 
vent any  possible  cooling  from  exhaust  steam  striking 
the  cylinder  wall.  The  steam  valves  are  made  to  re- 
lieve themselves  in  case  of  water  in  cylinder,  thereby 
preventing   the  breaking  of  cylinder  heads. 
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The  valve  gearing  consists  of  an  arm  swung  to  frictionless.  The  link  provides  the  connection  between 
the  valve  bonnet  bracket,  a  bell  crank  pivoted  on  a  the  inertia  bar  and  the  leaf  spring,  giving  a  governor 
stud  extending  from  the  side  of  the  cylinder  and  links      which    is    perfectly   balanced.      Speed    is   adjusted   by 


FIG.   1.     ENCLOSED  TYPE   NAGLE   4-VALVE   ENGINE 


to  connect  those  levers  and  to  the  valve  crank.  It 
is  designed  for  very  quick  admission  of  steam  and 
sharp  cutofif  and  is  regulated  by  the  automatic  shaft 
governor;  all  parts  are  accessible  and  are  provided 
with  means  for  adjustment.  Steam  and  exhaust  valves 
are  driven  from  separate  eccentrics  and  therefore  can 
be  properly  set  to   suit  the  varied  conditions. 

Three   moving  parts   make   up   the   governor;   the 
inertia  bar,  the  link,  and  the  spring.     Upon  a  steel  pin 


changing  weights,  and  sensitiveness  by  changing  the 
spring  tension  by  means  of  the  adjusting  bolt  at  the 
end  of  the  spring  holder  arm. 


RIDGWAY  4-VALVE  ENGINE 

Ridgway  Dynamo  &  Engine  Co.,  Ridgway,  Pa. 

£^XCEPT  for  the  valves,  valve  gear  and  cylinder,  the 
details  of  this  engine  are  the  same  as  for  the  Ridg- 
way  side   crank  engines   with   single  valve. 

Valves  are  placed  in  the  barrel  of  the  cylinder  in 
all  sizes,  ports  are  short  and  direct,  and  clearance  is  as 
low  as  quiet  operation  will  allow.  The  steam  valves 
operate  in  replaceable  cages  or  bushings  made  from 
extra  hard  iron,  ground  on  the  outside  and  put  in  place 
with  a  heavy  force  fit.     After  the  cages  are  in  place 


FIG.   3.      STEAM  VALVE   GEAR  ACTION 

which  is  secured  to  one  of  the  governor  wheel  arms 
swings  the  inertia  bar,  which  is  carefully  bored  and 
has  a  hardened  steel  bushing  inserted.  Between  this 
bushing  and  the  hardened  steel  pin  are  a  series  of  hard- 
ened   steel    rollers,    making    the    bearing    practically 


FIG.    2.       NAGLE    INERTIA    GOVERNOR 

they  are  ground  true  on  the  inside  and  the  valves 
are  ground  to  fit.  The  steam  valves  are  double  ported 
with  a  small  movement  of  the  valve  yet  leakage  can 
take  place  past  but  2  edges.  The  valve  spans  a  short 
arc  and  any  wear  which  occurs  makes  the  valve  tight- 
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er,  since  .gravity   and   steam   pressure   fnrce   the   \al\e  l'"i,^-.  'i.  there  is   mounted  on   the  bed  a  cast-iron  case, 

to   its    seat.      The    valve    is    symmetrical    and    can    be  called    the    '"j^ear    case,"    c<)m])ine(l     with    the    rocker 

turned  to  present  a  new  wearins;-  surface  as  often  as  bracket  which  su])])orts  the  exhaust  wrist  plaie.     J'hree 

desired.  shafts  pass  entirelv  thniui;!!  the  i^ear  case  and  arc  sup- 

Dnrini;'  the  moving-  period  the  average  unbalanced  ported   by    bronze-lined    bearings   in    each    side   of   the 

l)rcssure  on   the  exhaust  valve  is  not   as  great  as  on  case.      1  he  lower  shaft  is  on  the  vertical  center  line 

the  steam  valve,  hence  the  wear  is  small  and  for  tlii'^  between  the  ■.'  upper  shafts  and  has  mounted  thereon 


FIG.    1.      SKCTIOX   OF   RIOCW.W   CYLINDER   .VXD   V.VLVK.S 


FIG.    ?,.      PHAN'TOM    VIEW    OF    GEAR    CASE 


reason  cages  are  not  used  with  the  exhaust  \alves, 
but  these  valves  are  double  ported  and  ha\e  only  2 
edges  past  which  leakage  can  occur. 

Valve  stem  brackets  are  open  on  one  side  and  the 
stuflfing  boxes  are  easily  reached.  The  valve  stem  is 
supported  at  the  outer  end  by  an  adjustaDle  bronze- 
lined  bearing.  The  valve  stem  stuffing  boxes  are  filled 
with  a  s])ecial  metallic  ])acking. 


3  arms,  'i  inside  of  the  case  and  one  outside.  The  out- 
side arm  is  connected  through  the  eccentric  rod  direct- 
ly to  the  eccentric.  The  inside  arms  are  the  3  sides 
of  a  single  V-shaped  casting,  each  side  of  wdiich  is 
composed  of  3  parallel  arms.  Through  the  outer  ends 
of  these  arms  passes  a  large  pin.  which  forms  a  bear- 
ing between  them.  Both  of  the  upper  shafts  have 
1   arm   outside   and   "?   arms   inside  of  the   case.     The 


FIG.  2.     ARRANGEMENT  OF  VALVE  GEAR 


The  first  feature  which  will  be  noted  is  the  valve 
gear,  and  in  the  mechanism  which  controls  the  steam 
valves  will  be  found  the  principal  difference  between 
the  older  and   newer   types   of  engine.      Referring  to 


latter  are  parallel,  with  a  bearing  between  their  outer 
ends,  corresponding  to  and  alining  with  the  bearings 
between  the  arms  on  the  low-er  shaft.  The  2  sets  of 
arms  are  connected  by  links.     From  the  outside  arms 
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on  the  upper  shafts,  reach-rods  extend  to  the  arms  on 
the  valve  stems. 

By  mounting-  the  gear  case  on  the  bed,  the  valve 
stem  brackets  are  relieved  of  all  strains,  except  those 
necessary  to  open  and  close  the  valves ;  and  the  brack- 
ets can  be  made  larger  and  more  accessible,  making  it 
an  extremely  easy  matter  to  repack  the  valve  stems. 

The  accelerating  gear  is  a  system  of  toggle-joints, 
by  means  of  which  the  motion  from  the  eccentric  is  so 
modified  that  the  valves  are  at  rest  during  most  of  the 
unbalanced  period,  and  opening  and  closing  occurs 
when  they  have  maximum  velocity.  The  travel  of  the 
valves  after  closing  is  only  enough  to  secure  a  satis- 
factory seal,  so  that  friction  in,  and  strains  on  accel- 
erating gear  are  reduced  to  a  minimum  and  it  operates 
easily  and  noiselessly,  even  when  comparatively  loose. 
The  port  openings  are  liberal  at  points  of  cutofif  up 
to  and  including  J4;  without  being  greater  at  later 
points  than  is  necessary  or  desirable. 

The  exhaust  valve  gear  is  identical  with  that  used 
on  releasing  gear  Corliss  engines,  but  the  wristplate 
motion  instead  of  being  mounted  on  the  cylinder,  is 
located  on  the  same  bracket  which  carries  the  steam 
valve  gear.  The  wristplate  motion  cuts  off  excessive 
overtravel  and  by  reducing  the  total  movement  of 
the  valves,  allows  them  to  rest  during  the  period  when 
-the  unbalanced  pressures  are  greatest,  decreasing 
wear  and  friction,  with  consequent  longer  life  of  the 
valves  and  gear. 


THE  UNIFLOW  STEAM  ENGINE 

£]SSENTIALLY,  this  engine  consists  of  a  cylinder 
with  exhaust  ports  at  the  center  which  are  un- 
covered by  the  piston  at  about  0.9  its  outward  stroke, 
so  that  valves  are  used  only  to  admit  steam  and  any 
type  now  common  for  that  purpose  will  accomplish  the 


raises  the  temperature  to  that  of  live  steam ;  while  at 
the  exhaust  end  of  the  stroke,  that  is,  beyond  the  mid- 
dle of  the  cylinder,  the  temperature  remains  nearly  at 
that  of  exhaust.  When  the  exhaust  contains  no  mois- 
ture compression  superheats  the  steam  remaining  in 
the  cylinder.  Compression  is  then  practically  adia- 
batic,  so  that  the  temperature  is  high  even  though  the 
pressure  does  not  exceed  boiler  pressure;  hence,  the 
face  of  the  piston  and  the  cylinder  head  are  heated 
to  at  least  full  temperature  of  the  incoming  live  steam. 
While  superheated  steam  may  be  used  to  advantage 
in  the  uniflow  engine  it  is  not  so  essential  as  with  the 
ordinary  type  of  reciprocating  engine  as  cylinder  con- 
densation is  largely  done  away  with. 

Prof.  Stumpf,  originator  of  the  uniflow  engine, 
makes  the  staterrient  in  a  recent  book  that  "The  extrac- 
tion of  energy  from  steam  by  compounding  and  super- 
heating are  seemingly  false  lines  of  development  con- 
sequent upon  the  use  of  the  counterflow  system.  Let 
the  counterflow  system  be  replaced  by  the  uniflow  and 
you  thereby  obtain  a  cylinder  with  the  utmost  possi- 
ble constancy  in  its  thermal  conditions;  in  other  words, 
a  really  adiabatic  cylinder.  Change  from  the  counter- 
flow  to  the  uniflow  system  results  in  thermal  sim- 
plicity and  enables  economic  efficiency  to  be  obtained 
without  the  necessity  of  multistage  expansion  or  super- 
heating." 

Since  compounding  appears  to  be  unnecessary,  a 
good  vacuum  can  be  used  to  advantage  with  a  single 
cylinder.  As  an  example  of  results  reported  by  Prof. 
Stumpf  in  regard  to  economy  of  this  engine : 

An  Ehrhardt  &  Sehmer  engine,  24^^  by  39  in.,  with 
a  steam  pressure  of  140  lb.  at  a  temperature  of  376  deg. 
F.  or  15.1  deg.  superheat,  developed  an  indicated  horse- 
power on  12.25  lb.  steam  per  hour.  With  an  un- 
jacketed  uniflow  engine  built  by  John  Musgrave  & 
Sons,  Bolton,  England,  a  steam  consumption  of  9.9  lb. 


Boiler  Pressure 


Absolute  Vacuum 


Boiler  Pressure 


FIG.   1.      SECTION  THROUGH  CYLINDER  AND  VALVES   OF 
NORDBERG  UNIFLOW   ENGINE 

results,  although  among  German  manufacturers  the 
poppet  valve  is  prevalent. 

Initial  cylinder  condensation,  due  to  heat  exchange 
between  the  steam  and  the  cylinder  walls,  has  always 
been  the  source  of  the  greatest  thermal  loss  within 
the  cylinders  of  reciprocating  engines.  This  loss  grows 
per  unit  of  area  with  longer  time  of  contact,  with 
greater  temperature  difference  between  the  steam  and 
the  walls  and  with  the  force  of  throw  and  whirl  of  the 
steam  against  the  walls. 

At  the  steam  end  of  the  uniflow  cylinder  the  tem- 
perature range  is  not  great  as  there  is  no  flow  of 
exhaust   steam   across  the   surfaces   and   compression 


Absolute   Vacuv<r> 
FIG.    2.       NONCONDENSING    AND    CONDENSING 
DIAGRAMS    FROM   UNIFLOW   ENGINE 

per  hr.  per  indicated  hp.  was  secured  when  initial 
steam  pressure  was  162  lb.,  superheat  146.4  deg.  and  a 
good  vacuum. 

Unidirectional  steam  flow  engines  can  easily  be 
adapted  to  all  special  conditions  of  working,  including 
locomotive,  marine  and  portable  engines. 

NORDBERG  UNIFLOW  ENGINE 

Nordberg  Mfg.  Co.,  Milwaukee,  Wis. 

THE  Nordberg  uniflow  cylinder  contains  no  exhaust 

valves,  but  in  the  middle  of  the  cylinder  a  ring  of 

ports  is  cut  which  is  uncovered  by  the  piston  at  the 
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end  of  the  stroke,  so  that,  in  effect,  the  piston  is  the 
exhaust  valve.  The  2  steam  valves  A,  F\g.  1,  are 
located  in  the  cylinder  heads  and  the  steam  spaces 
over  the  valves  become  a  steam  jacket  for  the  heads. 
The  clearance  pocket  B  is  also  kept  filled  with  steam 
so  that  the  head  is  completely  steam  jacketed.  Thus 
the  face  of  the  piston  and  cylinder  head  of  the  uniflow 
engine  are  exposed  to  exhaust  temperature  for  only 
the  very  short  time  that  it  takes  the  piston  to  uncover 
the  exhaust  ports. 

On  the  return  stroke  the  steam  at  exhaust  tempera- 
ture and  pressure  is  caught  between  the  piston  and 
cylinder  head,  and,  as  the  piston  moves  back,  this 
steam  is  compressed,  so  that  at  the  end  ot  the  stroke, 
pressure  in  the  clearance  space  is  equal  to  the  steam 
line  pressure.  The  temperature  also  increases  not  only 
due  to  the  heat  of  compression  but  also  to  the  absorp- 


gear  is  symmetrical  with  respect  to  this  central  place 
and  there  are  no  overhung  parts  or  side  strains.  The 
trip  steels  are  exceptionally  wide  and  the  dashpots, 
mounted  above  the  bonnet,  are  of  the  spring  type  to 
insure  positive  action  at  high  speed. 

In  the  releasing  mechanism,  the  hook  carries  an 
extended  arm  terminating  in  a  roller  which  rides  in  a 
cam  consisting  of  2  circular'  arcs  whose  center  is  the 
point  of  suspension  of  the  cam  on  the  valve  arm.  This 
cam  is  driven  by  a  separate  drive  rod  and  the  hook  is 
released  when  the  roller  passes  from  the  outer  to  the 


FIG.  3.  VALVE  GEAR  SIDE  OF  UNIFLOW  CYLINDER 


FIG.  4.  STEAM  VALVE  GEAR  AND  TRIP  MECHANISM 


tion  of  heat  from  the  head  jacket,  so  that  when  the 
steam  valve  opens,  the  incoming  steam  meets  no  cold 
surfaces  and  condensation  is  largely   prevented. 

Around  the  cylinder  is  a  cast  belt  serving  as  the 
exhaust  passage  in  the  middle,  and  the  steam  chest  is 
cast  with  the  cyliuder  and  is  provided  with  2  drums,  C, 
to  take  up  expansion  without  distorting  the  cylinder. 
It  should  be  noted  that  the  cylinder  contains  no  flat 
surfaces. 

Valves  are  of  Nordberg  4-ported  type  giving  large 
area  of  opening  with  small  movement  of  the  valve,  so 
that  the  actual  valve  travel  is  no  more  in  valves  of 
this  type  than  in  a  single  ported  Corliss  engine  run- 
ning at  half  the  speed. 

The  valve  gear,  which  is  specially  designed  for  high 
speed  and  hard  service,  is  supported  on  a  large  bearing 
formed  by  extension  of  the  steam  bonnet.  This  steam 
arm  is  provided  with  2  bearings  for  the  hook,  one  on 
each  side  of  a  central  plane,  so  that  the  entire  valve 


inner  circle  of  the  cam.  In  general,  the  mechanism  is 
the  same  as  used  on  Nordberg  Patent  Full  Stroke  valve 
gear. 

As  seen  in  Fig.  1,  a  large  relief  valve  D,  opening 
into  a  pocket  B  in  the  cylinder  head,  serves  2  purposes. 

1.  It  gives  large  area  to  relieve  the  engine  from 
any  entrained  water,  although  this  engine  will  handle 
much  larger  quantities  of  entrained  water  than  a  4- 
valve  engine  owing  to  its  large  exhaust  port  area. 

2.  If,  when  running  condensing,  the  vacuum 
should  be  lost,  it  is  necessary  to  provide  the  engine 
with  a  larger  clearance  in  order  to  prevent  excessive 
compression.  These  valves  therefore  open  automatic- 
ally, and  if  it  is  then  desired  to  continue  to  run  non- 
condensing  means  are  provided  to  back  these  valves 
ofif  their  seats,  thus  increasing  the  clearance  by  the 
volume  of  the  clearance  pocket. 

The  most  pronounced  features  of  the  Nordberg 
Uniflow  engine  are  its  large  capacity  for  overload  and 
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its  flat  steam  consumption  curve.  The  engine  will  take 
an  overload  of  100  per  cent  with  an  increase  in  steam 
consumption  of  about  10  per  cent. 

The  engine  is  particuarly  adapted  to  rolling-  mill 
service,  street  railroad  and  lighting  work  and  general 
power  purposes  where  the  load  is  subject  to  wide  fluc- 
tuations, or,  in  other  words,  where  the  load  factor  is 
low. 


result  of  cylinder  condensation,  is  sufflcient  to  keep 
the  box  tight  right  under  pressure  as  great  as  200  lb. 
An  enlarged  sectional  elevation  of  the  admission 
valve  is  given  in  Fig.  4.  This  is  a  double-seated  pop- 
pet valve,  with  seats  not  more  than  yg  in.  wide.  The 
valve  spindles  which  are  ground  to  fit  the  long  bush- 
ings shown  have  no  stuffing  boxes,  but  bushings  are 
bored  and  ground  to  fit  the  valve  spindles  within  0.001 


FIG.    5.      NORDBERG    UNIFLOW    ENGINE 


Corliss  valves  have  been  adopted  to  conform  to 
usual  American  practice,  although  the  Nordberg  Co. 
builds  engines  with  poppet  valves  to  use  the  highest 
pressures  and  superheats  as  in  German  practice,  when 
so  desired. 


THE  LENTZ  ENGINE 
Erie  City  Iron  Works,  Erie,  Pa. 

pROBABLY  the  most  interesting  features  about  the 
Lentz  engine  are  that  no  elastic  packing  is  used 
throughout  the  engine,  that  the  valves  maintain  their 
tightness  indefinitely,  the  special  type  of  mechanism 
for  operating  the  valves  and  a  simply  constructed 
governor. 

In  the  sectional  view,  Fig.  2,  is  shown  the  framing 
of  the  girder  type  with  substantial  feet  to  take  the 
foundation  bolts.  The  low-pressure  cylinder  is  bolted 
to  the  frame  and  the  high-pressure  cylinder  is  secured 
to  it  by  a  distance  piece.  The  feet  of  this  cylinder  are 
free  to  slide  on  foot  plates  with  changes  of  tempera- 
ture. The  piston  body  is  turned  slightly  eccentric  so 
as  to  get  a  large  bearing  surface  on  the  bottom  of  the 
cylinder. 

Stuffing  boxes,  which  are  shown  in  section  in  Fig. 
3,  are  bored  and  ground  to  within  0.001  in.  of  the 
exact  dimension  and  in  them  are  placed  a  series  of 
cast-iron  rings,  turned  and  ground  to  fit  the  stuffing 
box  and  accurately  faced.  These  rings  do  not  fit  the 
piston  rod.  Interposed  between  them  are  the  5  cast- 
iron  rings  having  a  square  cross  section  which  fit 
the  piston  rod  to  the  same  fraction  of  an  inch.  These 
are  known  as  the  floating  rings.  Oil  can  be  kept  circu- 
lating in  the  stuffing  box,  if  necessary,  but  water,  the 


in.,  grooves  are  turned  in  the  spindles  and  there  is  no 
trace  of  leakage.  The  valves  are  turned  to  such 
diameters  that  the  lower  one  will  just  pass  through 
the  upper  opening.  No  dash-pots  are  used,  the  valve 
being  moved  by  a  cam  acting  on  a  roller.  AVhen  the 
valve  is  seated  the  cam  is  not  in  contact  with  the 
roller,  but  the  amount  of  clearance  is  too  small  to  be 
shown  in  the  drawing.    The  roller  is  always  in  contact 


PIG.    1.      LENTZ    ENGINE    WITH   FLYWHEEL    REMOVED 

with  the  cam  until  the  valve  is  seated  and,  conse- 
quently, the  engine  makes  no  noise  when  running  at 
speeds  as  high  as  200  r.p.m. 

Alongside  the  engine  runs  a  horizontal  lay  shaft, 
shown  in  Fig.  1,  which  is  caused  to  rotate  by  a 
bevel  gear  between  it  and  the  crank  shaft.  This 
gear  is  very  peculiar.  In  order  to  secure  smooth  run- 
ning the  gears  constituting  the  drive  are  in  the  nature 


Tanuar\-    1,    1!)1; 


PRACTJCAI.    l-:X(iI.\i:ER 


73 


of  friction  cones  and  the  shaft  is  driven  by  pressing 
the  cones. togetlier.  To  prevent  slip,  however,  teeth 
are  pro\ided.  but  these  are  \ery  shallow,  the  points 
being  turned  off.  The  gears  are  inclosed  in  an  iron 
case  and  run  without  noise.  On  the  shaft  are  grouped 
eccentrics,  one  for  each  of  the  valves.  The  rods  of 
these  eccentrics  are  coupled  directl}-  to  the  i:n(\>  of 
the  cam  lexers  as  shown  in  h'ig.  1.  Steam  eccentrics 
can  ha\e  their  throw  reduced  to  nothing  by  sliding 
the  eccentrics  on  a  block  keyed  to  the  side  shaft  and 
these  eccentrics  are  moved  bv  a  goxcrnor  regulating 
the  point  of  cutoff. 

The  goNcrnor  is  of  a  novel  ty])e ;  there  is  a 
heavy  external  inertia  riny-,  and  '!  centrifugal 
weights,  A\hich  are  controlled  by  a  flat  spring  that  can 
be  easily  remoxed  or  replaced  in  a  few  minutes.  The 
action  of  the  governor  shifts  the  eccentric  longitudi- 
nally, and  so  alters  its  throw.  The  3  weights  are 
pivoted  on  a  carrier,  keyed  to  the  side  shaft,  these 
weights  and  the  carrier  being  attached  by  a  spring 
and  a  knee  joint  to  the  outer  ring,  which  performs 
the  functions  of  a  flywheel.  When  the  least  change 
of  load,  and,  consequently,  of  speed,  takes  place,  the 
inertia  of  the  outer  ring  which  tends  to  keep  its  speed 
constant,  causes  it  to  move  with  relation  to  the  carrier, 
and    iiioviu"-   the    eccentrics    alters    the   cutofl:    to    suit 


to  enable  the  engineer  to  change  the  speed  of  the  en- 
gine  by  altering  the  tension   of  the  governor  spring 


FIG.    5.      CONSTRUCTION    DETAILS    OF    ADMISSION    VALVE 

All  joints  in  the  engine  are  of  the  metal  to  metal 
type,  the  required  tightness  being  secured  by  grinding 
and  the  workmanship  is  high  grade  throughout. 
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FIG.   2.     LONGITUDINAL  SECTION  OF  THE   ENGINE 


FIG.    3.      SECTION    THROUGH    THE    STUFFING    BOX 


the  changes  of  load.     With  the  new  speed  the  weights  An  excellent  cement  for  cloth  or  leather  is  made 

are  balanced  by  the  spring  in   the  new  position  and  by  melting  together  and  mixing  well  the  following  in- 

so  maintain  the  new  cutoff.  gredients  in  the  proportions  named:    i6  gutta  percha  and 

This  governor  regulates  within   a  short  time  and  4  i'ldia  rubber,  cut  small,  2  pitch,  i  shellac,  2  linseed  oil. 

the  momentary  change  in  speed  due  to  load  being  put  -Penberthy  Engineer  and   J-ireman. 
on  or  off  only  slightly  dift'erent  from  the  permanent  Doing   nothing   for  others   is  the  undoing  of  our- 

one.    A  hand-wheel  is  provided  at  the  end  of  the  shaft  selves. — Horace  Mann. 
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THE  LOCOMOBLE 

Compact  Arrangement  and  Prevention  of  Heat  Loss 
Secure  High  Economy  in  Small  Units 

THIS  is  a  development  of  German  origin  and  its 
economy  in  the  use  of  steam  would  seem  to  warrant 
a  study  of  its  arrangement  to  give  an  idea  of  how 
better  to  arrange  power  plant  machinery. 

As  it  is  now  built  by  German  manufacturers,  the 
locomobile  is  adapted  particularly  for  traction  and  small 
power  plant  service.  In  fact,  it  is  more  an  economical 
arrangement  than  a  special  engine  design. 

High  and  low-pressure  cylinders  are  mounted  above 
the  boiler  and  surrounded  by  steam  domes  to  which  are 
attached  double  safety  valves.  The  engine  valve  is  of 
the  balanced  piston  type  with  4  rings,  admitting  steam 
from  the  inside,  and  particularly  adapted  to  the  use  of 
superheated  steam.  Poppet  valves  are  also  sometimes 
used. 

Cutoff  is  controlled  by  the  governor  which  is  of  the 
shaft  type  and  operates  the  valve  through  a  shifting 
eccentric,  which  can  be  adjusted  on  the  shaft  so  that 
the  engine  may  be  made  to  run  either  over  or  under. 

The  crosshead  guide  is  cast  integral  with  the  front 
cylinder  cover,  and  is  bored  and  faced  at  one  setting 
which  insures  alinement. 


SIDE  ELEVATION  OP  LOCOMOBILE   SHOWING  SECTION  THROUGH 
-      CYLINDER   AND    SUPERHEATER 

Crank  shaft  bearings  are  rigidly  fixed  to  the  steel 
saddle  which  is  riveted  to  the  boiler  shell,  the  bearing 
being  in  halves,  between  which  an  oiling  chain  is  placed 
which  dips  into  the  well  beneath  the  shaft. 

Fitting  of  all  reciprocating  parts  is  "done  while  the 
boiler  is  under  steam,  thus  doing  away  with  undue  strains 
on  these  parts  when  the  engine  is  running. 

Water  is  fed  to  the  boiler  by  a  plunger  type  feed 
pump,  driven  from  an  eccentric  on  the  crank  shaft,  and 
attached  to  the  side  of  the  boiler ;  it  takes  water  from  the 
source  provided,  delivers  it  to  the  feed-water  heater, 
and  thence  to  the  boiler.  The  feed-water  heater  is  of 
the  tubular  type,  the  water  being  heated  to  150  to  165 
deg.  F.  by  the  exhaust  steam  passing  through  it  on  its 
way  to  the  stack.  The  heater  shell  is  of  cast  iron  fitted 
with  2  steel  tube  plates,  into  which  are  expanded  a  num- 
ber of  solid  brass  tubes,  and  being  of  the  closed  type,  no 
danger  from  oil  in  the  boiler  is  encountered. 

Lubrication  of  the  valves  and  cylinders  is  secured  by 
means  of  a  positive  feed  oil  pump,  while  all  small  bear- 
ings of  the  engine  are  provided  with  oil  cups. 


The  boiler,  which  is  equipped  with  strong  stays  to 
take  the  place  of  foundation  frames  for  the  engine,  is 
designed  for  a  working  pressure  of  170  lb.,,  and  has 
details  of  construction  conforming  to  the  best  practice. 

It  is  claimed  by  the  builders  that  in  locomobile  type 
boilers  more  than  half  of  the  evaporation  takes  place 
around  the  firebox  roof,  and  in  order  to  increase  the  area 
of  the  latter  it  has  been  made  corrugated.  One  manhole 
with  door  is  fitted  on  the  boiler  barrel  in  a  convenient 
position  to  give  ready  access  to  the  top  of  the  firebox, 
which,  on  account  of  the  absence  of  roof  stays,  is  readily 
examined  and  cleaned.  Mudholes  are  provided  at  the 
4  bottom  corners  of  the  firebox,  also  at  the  top  corners 
of  the  front  plate  level  with  the  firebox  crown,  and  at 
the  bottom  of  the  smoke  box  tube  plate. 

A  superheater  is  located  in  the  smoke  box,  the  satu- 
rated steam  passing  through  a  cast-iron  header.  Small 
diameter  superheater  coils  of  solid  drawn  seamless  steel 
tubing  are  staggered  in  both  top  and  bottom  headers, 
causing  the  flue  gases  to  be  thoroughly  broken  up  among 
the  coils  without  the  use  of  baffle  plates. 

Saturated  steam  enters  the  upper  header  and  passes 
into  the  coils  at  the  top,  where  the  flue  gases  are  coolest. 
In  passing  through  the  coils  it  comes  into  contact  with 
hotter  gases,  reaching  the  bottom  header  in  a  highly 
superheated  condition  and  is  admitted  directly  to  the 
cylinder.  The  countercurrent  principle  enables  the  great- 
est amount  of  heat  to  be  abstracted  from  the  gases,  and 
the  superheater  coils  act  also  as  an  efficient  spark  ar- 
rester. The  use  of  a  double  layer  of  insulating  material 
on  the  boiler  barrel,  smoke  box,  superheater  chamber  and 
the  greater  part  of  the  external  firebox  shell  adds  to  the 
economy  of  heat.  In  compound  types  the  steam  passing 
from  the  high-pressure  cylinder  to  the  low  is  also  super- 
heated. 

While  the  locomobile  is  not  built  in  large  units,  it 
gives  excellent  economy  in  small  sizes  due  largely  to  the 
compactness  of  design,  use  of  superheated  steam  and 
the  means  employed  to  prevent  loss  of  heat  by  radia- 
tion and  through  the  stack  and  exhaust. 

Both  simple  and  compound  engines  are  built,  the 
simple  type  never  being  equipped  with  a  condenser  while 
the  compound  type  may  have  either  jet  or  surface  con- 
denser. The  semiportable  and  semistationary  units  being 
entire  plants  by  themselves,  are  easily  erected  on  their 
own  foundations. 

The  test  of  a  compound  engine  with  a  brake  horse- 
power of  55.6,  running  at  201.5  r-P-m.,  showed  the  engine 
developing  a  brake  horsepower-hour  on  1.19  lb.  coal, 
the  calorific  value  of  which  was  14,260  B.t.u.  per  pound. 

The  value  of  superheating  is  based  on  the  lesser 
heat  conducting  capacity  and  the  lesser  flow  friction  of 
superheated  steam;  and  the  consequent  smaller  loss 
through  heat  interchange  between  the  steam  and  its 
confining  walls  is  shown  in  the  increase  of  cylinder 
efficiency. 

None  of  the  equipment  of  the  locomobile  is  new  to 
the  power  plant,  the  exact  arrangement  is  impossible  in 
a  large  plant  but  for  the  small  plant  it  undoubtedly 
presents  unique  features  which  make  for  economy  and 
a  study  of  these  may  develop  an  arrangement  for  more 
economical  larger  plants  where  the  engine  and  boilers 
are  necessarily  separate  units. 

In  the  course  of  the  taking  over  of  the  management 
of  the  Nelson  Valve  Co,  by  the  Yarnall-Waring  Co., 
the  latter  will  remove  it's  offices  from  1109  Locust  St., 
Philadelphia,  to  Chestnut  Hill.  Both  companies  will 
maintain  their  identities  as  heretofore,  the  management 
and  officers  of  the  Yarnall-Waring  Co.  remaining  un- 
changed. 
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AUGUSTINE  AUTOMATIC  ROTARY  ENGINE 

Augustine  Automatic  Rotary  Engine  Co.,  Buffalo, 

N.  Y. 

JN  the  Augustine  rotary  engine,  shown  complete  in 
Fig.  1,  the  rotating  portion  is  made  up  of  a  cylin- 
drical piston,  4  of  Fig.  4,  which  carries  sliding  blades, 
8.  moving  in  and  out  on  roller  bearings,  9,  in  slots  in 
the  flanges.  The  blades  are  guided  by  arms,  11  of  Fig. 
6,  which  bear  in  bronze  bushings  in  the  compensating 
balance  rings,  12,  shown  in  Fig.  5.  These  flanges  are 
bolted  fast  to  the  piston  and  have  bolted  to  them  the 


reaches  the  exliaust  port,  22  of  Fig.  2,  when  release 
occurs. 

Pressure  is  equallized  between  the  cylinder  and 
the  inside  of  the  telescopic  disks  through  the  small 
ports,  17  of  Fig.  3,  and  small  check  valves.  The 
pockets,  IG,  are  thus  filled  at  all  times  with  steam  of 
the  same  pressure  as  that  in  the  cylinder,  and  this 
bearing  against  the  inside  of  the  telescopic  disks  gives 
a  floating  bearing. 

Oil  is  also  forced  out  through  these  ports  17  by 
centrifugal  force,  and  lubricates  the  running  joint  be- 
tween   the    telescopic    disks    and    the    ribs,    14.      The 


PIG.  1.     AUGUSTINE  ROTARY  ENGINE 


telescopic  disks,  18,  which  fit  over  the  abutment,  3, 
shown  in  Figs.  2  and  3.  The  plates,  10,  Fig.  6,  close 
the  openings  through  the  telescopic  disks. 

The  entire  rotating  member  is  carried  on  a  shaft 
which  runs  in  the  ring  bearings,  25  of  Fig.  5,  these 
bearings  being  central  with  the  outer  casing.  The  com- 
pensating rings,  12,  are  so  arranged  as  to  balance  the 
centrifugal  force  of  the  blades,  thus  keeping  the  rotor 
steady  at  all  times,  and  they  also  serve  by  their  posi- 
tions in  the  grooves,  23  of  Fig.  5,  to  move  the  blades 
in  and  out  in  the  grooves  of  the  flanges,  so  that  they 
are  kept  bearing  against  the  cylinder  walls  at  all  times, 
with  a  packing  strip  along  the  edge  to  make  a  steam- 
tight  joint. 

The  cylinder,  which  is  mounted  in  the  abutments, 
3,    eccentric    to    the    casing,    provides   the    means    for 


FIG.    2.      INTERIOR    OP    CYLINDER 

ends  of  the  telescopic  disks  make  a  tongue  and  groove 
joint  with  the  center  ribs,  15,  Fig.  3,  of  the  abutment, 
thus  preventing  leakage.  The  flanges  bear  against  the 
ends  of  abutment  3,  making  a  running  joint  by  means 
of  packing  rings.  The  piston,  therefore,  rotates  in- 
side the  cylinder,  the  flanges  rotate  against  the  ends 
of  the  abutment,  and  the  telescopic  disks  rotate  in 
the  space  19  of  Fig.  2. 

The  endwise  pressure  is  taken  by  the  flanges,  which 
bear  against  the  telescopic  disks,  so  that  no  pressure 
comes  against  the  heads  5  of  Fig.  5.  As  the  steam  is 
swept  from  the  admission  port  around  to  the  exhaust 
port  without  reversal,  the  result  is  a  "uniflow"  effect, 
and  the  exhaust  steam  is  never  carried  backward  over 
the  cylinder  surfaces. 

By   this   construction,   the   Augustine    engine   gets 


PIG.   3.      CYLINDER  AND  ABUTMENT 
FIG.    4.      ROTOR    SHOWING   PISTON    BLADES 

expansive  working  of  the  steam.  Steam  is  admitted 
through  the  pipe,  20  of  Fig.  1,  and  is  controlled  by  a 
Corliss  type  valve,  6  of  Fig.  6,  operated  by  a  rocker 
arm  and  eccentric,  the  eccentric  position  being  con- 
trolled by  an  inertia  shaft  governor. 

The  piston  makes  contact  with  the  cylinder  on  the 
priming  pockets,  13,  being  held  there  by  the  bearings, 
25.  As  the  blade  passes  the  admission  ports,  20,  Fig. 
2,  the  admission  valve  is  wide  open,  and  steam  is  ad- 
mitted behind  the  blade,  forcing  the  piston  forward 
until  cutoff  occurs,  that  point  being  controlled  by  the 
governor  according  to  the  load.  Steam  then  expands 
behind  the  blade,  forcing  the  piston  forward  until   it 


PIG.    5.      CASING   HEADS    AND    BALANCING    RINGS 
PIG.   6.      PISTON   BLADE,   VALVE   AND   ROD 

full  steam  pressure  into  the  cylinder  through  a  large 
steam  port  area,  with  small  clearance  and  short  valve 
travel.  The  steam  valve  closure  is  quick,  and  a  large 
exhaust  port  area  is  obtained  without  the  use  of  a 
valve.  The  engine  can  run  at  high  or  low  speed,  with 
high  or  low  steam  pressure,  and  as  there  is  no' com- 
pression, water  entering  the  cylinder,  does  no  damage. 
The  compactness  of  the  engine  is  shown  by  the 
fact  that  a  41  brake  horsepower  engine  has  over  all 
dimensions  48  in.  long,  17  in.  in  diameter  of  casing, 
and  20  in.  high.  It  weighs  800  lb.,  and  tested  at  100 
lb.  boiler  pressure,  gave  a  steam  consumption  of  36^ 
lb.  per  brake  horsepower  per  hour. 
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COMPOUNDING  THE  ENGINE 

Thus  Reducing  the  Largest  Loss  by  10  to  30  Per  Cent,   and   Evening   Up   the   Turning   Moment.      How   to 
Determine   the   Proper   CyHnder   Volumes   and   the     Right  Receiver   Pressure   for  a 

Given   Set  of  Conditions. 


ERE  THERE  NO  HEAT  LOSS  in  the 
steam  engine,  there  would  be  no  reason 
for  compounding  which  would  be  suf- 
ficient to  warrant  the  expense.  The 
chief  reason  for  compounding  is  in 
order  to  reduce  the  range  of  temper- 
ature between  initial  and  exhaust  pres- 
sures in  any  one  cylinder  so  that  the  condensation  of 
entering  steam  will  be  lessened.  There  is  also  a  slight 
gain  in  compounding,  because  the  clearance  volume 
in  the  high-pressure  cylinder  is  less  than  it  would  be 
if  only  the  larger  cylinder  were  used,  but  this  is  not 
sufficient  to  warrant  the  expense  of  the  extra  cylinder. 
Also,  the  division  of  load  between  2  sets  of  reciprocat- 
ing parts  and  cranks  equalizes  the  turning  moment  on 
the  shaft,  and  makes  it  possible  to  get  steadier  speed 
with  a  lighter  flywheel.  There  will  be  some  gain  as 
to  leakage  also,  past  piston  and  valves,  because  of  the 
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FIG.    1.      THEORETICAL    DIAGRAMS    OP    COMP.OUND    ENGINE 
ACTION  FOR  WOOLF   AND   RECEIVER  TYPES 

less  difference  in  pressure  between  initial  and  ex- 
haust steam,  and  also  any  steam  which  leaks  by  in  the 
high-pressure  cylinder  is  used  expansively  to  do  work 
in  the  low-pressure. 

As  a  rule  the  condensation  loss  is  greater  in  the 
high-pressure  cylinder  than  in  any  of  the  others  and 
in  any  case  the  condensation  in  other  cylinders  is  of 
steam  already  partly  used.  Comparison  is  therefore 
made  herewith  of  the  loss  in  the  high  pressure  cylinder 
for  triple,  compound  and  triple  expansion  engines,  at 
different  degrees  of  cutoff. 

Per  Cent  Condensation  Loss  in  High-Pressure  Cylinder 
Per  cent 

Cutoff  Simple  Compound  Triple 

5  43 

10  34  26 

15  29  34  23 

30  ,26  33  30 

30  33  18'  16 

40  18  ■        15  13 

50  14  13  10 

The  Ashcroft  Mfg.  Co.  gives  as  the  comparative 
steam  consumption  per  horsepower-hour  at  100  lb. 
pressure,  and  cutoff  at  30  per  cent  of  the  stroke,  for 
noncondensing,  simple  engines,  34.7  lb. ;  for  simple 
condensing  engines,  18.74  lb. ;  for  compound  condens- 
ing engines,  14.31  lb. ;  and  for  triple  expansion  con- 
densing, 13.5  lb.  The  differences  between  these  meas- 
ure the  gain  in  effectiveness  of  each  type  over  another. 


Dividing  the  Load 

'PHE  division  between  cylinders  is  primarily  one  of 
temperature  range,  and  these  ranges  should  be  in 
inverse  proportion  to  the  condensing  surface  up  to 
cutoff;  practical  considerations,  however,  dictate 
either  equal  total  pressure  on  the  pistons,  or  equal 
work  in  the  different  cylinders.  In  making  prelimin- 
ary calculations,  it  is  usual  to  make  the  expansion 
ratios  in  the  2  cylinders  somewhere  near  equal,  and  this 
usually  gives  reasonably  good  proportioning  of  cylin- 
ders for  equal  work. 

Comparison    of    Expansions,     Temperature     Ranges, 
Power  Developed  and  Total  Pressures  in  EnginesJ 
of  Common  Ratios  (Weightman) 


Diam.  in 

Volume  ratio  .... 
Expansion  ratio . . 
Initial  press,  abs . 

M.  E.  P.  lb 

Temp.  Range  Deg 
Hp.  Developed  . . . 
Total  initial  press 


Simple 


60 


20 
165 

29 

182 

800 

455,218 


Compound 
High         Low 


33     - 

1     - 

5     - 

165     - 

53.1- 


106 

399 

112,900 


61 

3. 

4 

33 

15. 

176 

403 

84,752 


Triple 
High  Int. 


Low 


64,162       -63,817       -53,773 


For  a  compound  engine,  evidently  the  volume  at 
the  end  of  expansion  in  the  low  pressure  cylinder  will 
be  that  at  the  end  of  expansion  in  the  high-pressure, 
times  the  ratio  of  cylinder  volumes.  The  table  here- 
with gives  a  comparison  of  expansions,  temperature 
ranges,  developed  horsepowers  and  total  pressures,  for 


PIG.     3.       EFFECT    OP    CHANGE    IN    LOW-PRESSURE    CUTOFF    ON 
RECEIVER    PRESSURE    AND    DISTRIBUTION    OP    WORK 

engines  with  2  or  3  cylinders  of  common  dimensions. 
In  case  of  a  triple-expansion  engine,  the  ratio  of  ex- 
pansion in  the  high-pressure  cylinder  is  the  ratio  of 
the  total  cylinder  volume  to  the  cutoff  volume;  in  the 
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intcnuediatc  cvliiuler,  it  is  tlic  ratio  of  the  iiitornicdiatc 
volume  to  the  hi^h  pressure  vohinie;  in  tiie  low-pres- 
sure cylinder,  the  ratio  of  the  Imv-pressure  volume  to 
the  intermediate  \-olume,  no  droj)  being  considered  be- 
tween cylinders.  The  total  expansion  in  a  triple  will 
be  the  continued  product  of  the  expansion  ratios  of 
the  3  cylinders. 

Woolf  and  Receiver  Types 

'PW'O  general  types  of  compound  engines  are  recog- 
nized, the  W Oolf  which  sends  the  steam  direct 
from  one  cylinder  to  the  next,  and  the  receiver  type, 
wdiich  has  a  reservoir  between  cylinders.  The  \Voolf 
type  can  be  used  only  for  cranks  set  at  180  deg.  apart. 

FIG.    2.       R.VTIO    OF    CYLIXDKR    VOLKMES    TO     HIGH  PRKSSCRK 

CYLIXDKR.       TERMINAL    PRESSURK  =  %     LB.    FOR    NOX 

COXDEXSIXG;  =  6.5    LB.    FOR    CONDENSING 


CoMi'or.vDS 


Condensing 


Pressure     Nonconden.snig 

11)S. 

Ratio 
Exp. 


Compound 


Triple  Expansion 


Lowpres. 
Vol. 


Ratio  of 
Expansion 


Low  pres. 
Vol. 


Interme- 
diate 
Vol. 


Low  pres. 
Vol. 


80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 


6 

o  o 

7 

2.4 

7.7 

2.5 

8.3 

2.7 

9.0 

2.8 

9.7 

2.85 

10.3 

2.95 

11  . 

3.05 

11  .6 

3,1 

12.3 

3.2 

13. 

3.3 

13.6 

3.4 

14,3 

3,5 

14.0 
1  (■) .  2 
17.0 
19.2 
20.0 
22.3 
23,9 
25.4 
20.8 
28.0 
30.0 
31  .5 
33.1 


3 .  35 


3.90 


GO 
10 
30 
40 
55 
70 


2.40 

2.50 

2.55 

2.00 

2.65 

2.7 

2.75 

2.78 

2.84 


0.0 
0.8 
0.9 


1 
2 

35 
45 

(iO 
70 


or  together,  wdiile  the  receiver  type  is  available  for 
engines  and  cranks  set  at  90  and  130  deg.  There  is 
always  a  certain  amount  of  drop  between  cylinders  in 
either  case,  this  being  usually  larger  in  the  receiver 
type. 

Considerable  \ariation  may  be  allowed  in  the  ratio 
of  cylinder  volumes  without  greatly  affecting  the  econ- 
omy of  the  engine,  but,  for  noncondensing  engines 
particularly,  a  wide  fluctuation  of  load  seriously  in- 
creases the  steam  consumption  so  that  the  compound 
engine  is  not  well  adapted  for  a  widely  varying  load 
when  used  in  noncondensing  form. 

Ratio  of  Cylinders 

pROM  comparison  of  a  number  of  authorities  and  a 
number   of   engines,   it   is    found   that    for   noncon- 
densing  compound   engines   a   good    ratio   of   cylinder 

volumes  is  ecpial  to  0.92  \/r,  and  f  ir  condensing  com- 
pound is  ecpial  to  0..S8  Vr,  being  the  ratio  of  the 
initial  pressure  to  the  terminal  pressure  in  the  entire 
engine.  For  triple-expansion  engines,  like  comparison 
gives  as  the  ratio  of  the  intermediate  volume  to  the 

3 

high-pressure.  k.SS  \'r.  and  for  the  ratio  of  low-pres- 
sure volume  to  high-pressure,  O.'M-  ''y/r.  being  as  be- 
fore the  ratio  of  the  intial  ])ressure  in  the  high-pressure 
cylinder  to  the  terminal  ])ressure  in  the  low-pressure 
cylinder.  Based  on  these  values  the  accompanying- 
table,  V\g.  2,  has  been  computed  which  represents  reas- 
onably well  average  American  ])ractice.  As  noted  in 
this  table,  the  terminal  pressure  has  been  taken  as 
y2  lb.  gage  for  noncondensing  engines,  and  G3/2  lb. 
absolute  for  condensing  engines.  These  are  as  low 
as  would  ever  be  profitable  to  use,  and  in  case  the 
teminal  pressure  is  taken  as  higher,  the  ratios  of 
volumes  would  be  somewhat  decreased. 


Receiver  Volume  ^ 

£]X.\M  PLES  of  the  arrangement  of  compoundengines 
are  shown  in  the  commercial  descriptions  of  both 
high  speed  and  4-valve  types.  The  tandem  arrange- 
ment corresponds  to  the  Woolf  classification,  and  the 
cross-compound  is  usually  arranged  with  cranks  at 
90  (leg.,  in  order  to  avoid  dead  centers.  In  the  triple- 
expansion  engines,  the  cranks  are  frecjuently  arranged 
at  130  deg.,  and  in  this  case  a  small  receiver  can  be 
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FIG.    4.      COMBINING    CARDS    FOR    COMPARISON    WITH    THE 
THEORETICAL  EXPANSION 

used  as  the  inlet  and  out-take  of  steam  are  distributed 
throughout  the  revolution.  \\'hen  the  arangement  of 
cranks  is  at  180  deg.,  and  the  receiver  is  used,  it  is 
ordinarily  made  the  same  volume  as  the  high-pressure 
cylinder;  when  the  crank  arrangement  is  90  deg.,  the 
receiver  volume  should  be  lyS  times  that  of  the  cylin- 
der exhausting  into  it.  For  130  deg.,  it  may  be  made 
smaller. 
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Power  and   Cylinder   Sizes 

JN  deciding  on  the  sizes  of  cylinders  for  a  compound 
engine,  the  first  one  to  determine  is  the  low-pressure 
cylinder.  This  must  be  large  enough  to  develop  the 
entire  power  required,  taking  initial  and  terminal  pres- 
sures the  same  as  for  the  entire  3  cylinders,  and  figur- 
ing exactly  as  for  a  simple  engine.  Terminal  pres- 
sure is  usually  taken  from  6  to  9  lb.  condensing,  or 
from  ^  to  2  lb.  noncondensing,  and  the  ratio  of  diam- 
eter to  stroke  for  the  low-pressure  cylinder  is  taken 
from  1  to  iy2. 
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FIG.  5.     FIGURING  THE  RECEIVER  PRESSURE  FOR  EQUAL  WORK 
IN  COMPOUND  CYLINDERS 

In  finding  the  actual  horsepower  that  the  engine 
will  develop,  a  diagram  factor  must  be  taken  into 
account,  to  allow  for  the  rounding  of  corners  and  for 
drop  between  cylinders.  This  will  usually  be  about 
0.75  for  a  triple-expansion  engine,  and  0.8  for  a  com- 
pound. 

Receiver  Pressure 

'PHE  effect  of  change  of  receiver  pressure  on  the  dis- 
tribution of  load  between  the  cylinders  is  plainly 
seen  by  reference  to  the  theoretical  card  for  the  com- 
bined engine.  Fig.  3.  In  this  the  normal  receiver 
pressure  is  shown  by  the  full  line  marked  pr.,  and 
the  effect  of  shortening  the  low-pressure  cutofif,  as 
shown  by  the  upper  dotted  line,  is  to  raise  the  receiver 
pressure  and  the  corresponding  back  pressure  of  the 
high-pressure  cylinder,  and,  therefore,  to  thrown  a 
larger  part  of  the  work  into  the  low-pressure  cylinder. 
On  the  other  hand,  lengthening  the  low-pressure  cut- 
oflf,  lowers  the  receiver  pressure  and  throws  a  larger 
part  of  the  work  upon  the  high-pressure  cylinder.  In 
no  case  should  the  receiver  pressure  be  over  half  the 
boiler  pressure,  and  the  exact  value  is  usually  chosen 
to  give  equal  work  in  the  2  cylinders. 

Combined  Diagrams 

JN  order  to  compare  the  work  of  a  compound  engine 
with  the  theoretical  card  for  a  single  cylinder  work- 
ing under  the  same  conditions,  it  is  necessary  to  com- 
bine the  high  and  low-pressure  cards  into  a  single 
diagram.  This  is  done  by  first  copying  the  low-pres- 
sure card,  usually  at  its  actual  size,  and  at  a  distance 


from  the  clearance  line  representing  the  clearance  of 
the  low-pressure  cylinder.  The  high-pressure  card  is 
then  drawn  in,  reducing  the  volume  of  length  of  the 
card  to  the  same  scale  as  the  low-pressure  card,  that 
is,  shorten  the  horizontal  lines  in  proportion  to  the 
ratio  of  cylinder  volumes.  The  card  is  set  off  from 
the  clearance  line  by  a  distance  representing  the  high- 
pressure  clearance  volume,  on  the  reduced  scale,  so  that 
it  may  correspond  with  the  low-pressure  card  as  to 
the  expansion  line.  A  pair  of  cards  from  a  compound 
engine  and  the  combined  diagram  derived  from  them 
are  shown,  illustrating  clearly  the  method.  Fig.  4. 

Equalizing  Load 

JN  order  to  determine  the  receiver  pressure  which  will 
equalize  work  in  the  2  cylinders,  it  is  necessary  to 
make  a  trial  computation,  and  then  usually  make  a 
second  assumption.  The  mean  effective  pressure  in 
the  high-pressure  cylinder  is  found  by  multiplying 
the  initial  pressure  by  1  plus  the  hyperbolic  logarithm 
of  the  ratio  of  expansion  in  the  high-pressure  cylinder, 
dividing  by  the  ratio  of  expansion  in  the  high-pressure 
cylinder,  and  from  the  quotient  subtracting  the  re- 
ceiver pressure.  The  mean  effective  pressure  in  the 
low-pressure  cylinder  is  found  by  multiplying  the  re- 
ceiver pressure  by  1  plus  the  hyperbolic  logarithm  of 
the  low-pressure  expansion  ratio,  dividing  by  that 
ratio,  and  subtracting  from  the  quotient  the  back 
pressure  in  the  low-pressure  cylinder.  For  equal 
stroke,  these  2  mean  effective  pressures  should  be  in- 
versely, as  the  squares  of  the  cylinder  diameters  if 
work  is  to  be  equally  divided. 

It  is  necessary  to  make  an  assumption  as  to  what 
the  receiver  pressure  should  be,  knowing  the  initial 
pressure  in  the  high-pressure  cylinder  and  the  exhaust 
pressure  in  the  low-pressure  cylinder,  and  find  out 
how  the  mean  effective  pressures  work  out;  the  second 
assumption  of  the  receiver  pressure  will  usually  give 
nearly  enough  the  desired  value  for  all  practical  pur- 
poses. The  process  is  shown  in  the  accompanying 
example,  Fig.  5.  If  it  is  desired  to  test  the  temper- 
ature ranges,  find  the  temperatures  corresponding  to 
initial  pressure  in  the  high-pressure  cylinder,  receiver 
pressure,  and  back  pressure  in  the  low-pressure  cylin- 
der, from  the  steam  table,  and  from  these  compute  the 
temperature  ranges  in  the  high  and  low  pressure  C3^1in- 
ders,  or  for  a  triple  expansion  engine,  find  the  2  re- 
ceiver pressures  and  temperatures  and  compute  the 
3  temperature  ranges  for  different  cylinders.  These 
should  be  somewhere  nearly  equal  or  should  be  some- 
what lower  for  the  intermediate  and  low-pressure 
C3dinders  than  "for  the  high-pressure. 

To  get  the  total  pressures,  on  pistons,  multiply  the 
difference  between  initial  and  exhaust  pressures  in 
each  cylinder  by  the  area  of  the  piston ;  the  total  pres- 
sures in  all  cylinders  should  be  reasonably  near  equal. 

Proportioning  of  parts  for  compound  engines  is 
done  on  the  same  basis  as  for  simple  engines,  with 
the  exception  that  the  steam  ports  have  the  velocity 
somewhat  increased  for  the  intermediate  and  low- 
pressure  cylinders,  and  parts  for  the  low-pressure  may 
be  somewhat  lighter  than  for  a  simple  engine  Avith  the 
same  size  cylinder.  In  the  high-pressure  cylinder, 
the  steam  velocity  in  the  admission  ports  may  be  100 
ft.  a  second,  and  in  the  exhaust  ports,  90  ft.  a  second; 
for  the  intermediate  cylinder,  the  velocity  in  the  steam 
ports  may  be  180  ft.  a  second,  and  in  the  exhaust  ports, 
120  ft. ;  for  the  low-pressure  cylinder,  velocity  in  the 
steam  ports  may  be  250  ft.  a  second,  and  in  the  ex- 
haust ports,  140  ft. 
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GOVERNING  THE  STEAM  ENGINE 

Control  of  the  Steam  Supply,  Classes  of  Mechanism    Used  and  Means  of  Regulating,  Effect  of  Changing 

Lead  and  Travel  of  Valve 


OWER  DEVELOPED  BY  an  engine 
may  be  altered  by  changing  either  the 
initial  pressure  or  the  point  at  which 
the  engine  cuts  off.  In  the  former  case 
we  take  oft'  from  the  top  of  the  dia- 
gram as  shown  in  Fig.  lA,  and  in  the 
latter  method  the  expansion  area  is 
reduced  as  shown  in  Fig.  IB. 

This  divides  governors  into  2  classes  according  to 
the  general  method  of  working;  the  throttling,  and  the 
cutoff.  The  throttling  type  is  uneconomical,  for  the 
steam  must  be  made  at  a  high  pressure  and  used  at  a 
lower  pressure,  thus  cutting  down  the  possible  effi- 
ciency of  the  cycle,  and  the  same  amount  of  steam  is 
used  each  stroke  whether  the  engine  is  carrying  heavy 
load  or  light.  Throttling  is,  therefore,  confined  for  the 
most  part  to  cheap  and  less  efiicient  engines  where 
fuel  cost  is  not  of  consequence,  or  where  the  steam 
needed  for  other  purposes  is  more  than  that  needed  for 
power  so  that  the  engine  is  used  as  a  reducing  valve. 
For  varying  the  cutoff',  2  methods  are  used,  that 
of  detaching  the  valve  from  the  eccentric  and  closing 
it  by  a  spring  or  dashpot;  and  that  of  shifting  the  ec- 
centric as  to  lead  or  travel  or  both.  In  the  first 
method,  the  governor  controls  the  point  at  which  the 
valve  is  released  from  the  eccentric ;  in  the  second 
method,  the  eccentric  is  either  turned  around  the  shaft 
as  in  the  Buckeye  or  swung  across  the  shaft  on  a  pivot 
pin  as  in  the  Rites  and  Armstrong  governors  shown  in 
the  engine  descriptions. 

As  the  detaching  governor  acts  only  on  the  cutoff. 
it  alters  no  other  event  in  the  card  ;  this  has  certain 
advantages,  but  the  mechanism  limits  it  to  low  and 
medium  speed  engines.     The  eccentric  turned  about 


PIG.    1.      CH.4.NGES   OF   DIAGRAM   FROM   GOVERXOR   COXTROL;    A, 
FOR   THROTTLING;    B,    FOR   VARIABLE    CUTOFF 

the  shaft  changes  the  cutoff  and  also  all  other  events 
of  the  stroke  by  the  same  amount  if  the  governor 
acts  on  the  main  valve,  as  shown  in  Fig.  3A.  It  is 
desirable  that  the  exhaust  and  compression  be  altered 
but  little,  hence  this  method  is  used  mostly  to  control 
riding  cutoff  valves  through  the  cutoff  eccentric,  the 
main  eccentric  being  fixed. 


The  swinging  eccentric  can  be  so  pivoted  that  it 
will  increase  the  travel  of  the  valve  and  thereby  length- 
en the  cutoff,  and  at  the  same  time  it  may  increase  or 
decrease  the  lead  at  the  will  of  the  designer.  As  a 
matter  of  fact,  it  is  desirable  to  have  the  lead  de- 
creased as  the  cutoff'  is  shortened  in  order  to  avoid 
overspeeding  the  engine  at  no  load.  The  action  of  the 
swinging  eccentric  may  be  summarized  as  follows: 

Increasing  travel  gives :  earlier  admission,  later  cut- 
oft",  earlier  release,  later  compression.  Lead  may  be 
altered  to  bring  all  events  a  little  earlier  or  a  little 
later,  the  former  being  generally  used. 


FIG.     2.       FORMS     OF     FLYBALL     GOVERNOR;     A,     GRAVITY;     B, 
SPRING;    C,    WEIGHTED 

Decreasing  travel  gives  the  opposite  effect  on  each 
event  of  the  stroke. 

Fig.  3B  shows  the  effect  on  admission  and  cutoff 
of  the  swinging  eccentric.  E'  is  the  eccentric  circle  at 
short  travel,  C  the  crank  circle,  1  the  eccentric  position 
at  admission  when  the  valve  has  been  moved  from  mid- 
position  by  the  amount  of  the  lap,  OL.  I  is  crank 
position  at  admission  and  P  the  corresponding  position 
of  the  governor  pivot  pin.  With  this  eccentric  travel, 
the  angle  101  between  the  crank  and  eccentric  will 
remain  constant,  hence  when  the  eccentric  has  moved 
to  open  the  valve  and  reached  1"  at  which  the  valve  is 
just  closed,  the  crank  will  be  at  I',  the  cutoff  position. 

If  from  the  point  P  the  eccentric  center  is  swung 
out  into  the  circle  E-,  it  will  be  at  x  and  the  new 
angle  between  eccentric  and  crank  will  be  xol.  But 
admission  takes  place  when  the  eccentric  is  at  2,  and 
the  valve  has  moved  a  distance  OL  from  its  midposi- 
tion,  hence  the  crank  will  be  at  II,  angle  20II  being 
equal  to  xol.  Cutoff  will  be  with  crank  at  II',  angle 
2'oII'  being  equal  to  2oII. 

The  effect  on  exhaust  events  may  be  shown  in  a 
similar  manner. 

Mechanical  Details 

P^S  to  operating  mechanism,  governors  divide  into  2 
classes,  the  flyball  and  the  shaft.  In  most  Corliss 
designs,  the  flyball  has  the  centrifugal  force  of  the 
balls  working  against  gravity,  but  for  higher  speeds  or 
more  sensitive  regulation,  or  for  other  than  vertical 
positions,  the  spring  is  substituted. 

The  speed  at  which  a  governor  will  run  is  con- 
trolled by  the  height  of  the  cone  of  revolution,  that  is, 
the  vertical  height  from  the  center  of  the  balls  to  the 
point  of  suspension.  Adding  to  or  taking  from  the 
weight  of  the  balls,  so  long  as  there  is  no  other  weight 
to  lift,  will  not  affect  the  speed  at  which  a  governor 
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or  flyball  gravity  type  will  take  a  given  position.  In 
the  case  of  a  spring  resistance,  the  heavier  the  ball, 
the  farther  out  it  will  go  for  a  given  speed. 

It  is  desirable  to  have  heavy  weight  in  the  gover- 
nor to  give  power  so  that  it  can  move  the  valve  gear 
easily  and  quickly.  Heavy  balls  are  not  advisable  for 
they  bring  great  strains  on  the  supporting  links,  un- 
less they  are  run  at  slow  speed  when  they  loose  sensi- 
tiveness to  change  in  the  engine  speed.  Extra  weight 
can  be  put  on  the  spindle  and  lifted  by  the  balls,  thus 
allowing  of  small  balls  run  at  high  speed,  giving 
sensitiveness  and  a  powerful  governor;  and  also  the 
speed  at  which  the  governor  will  control  the  engine 
can  be  regulated  by  the  amount  of  the  extra  Aveight. 

Different  engines  show  this  extra  weight  as  a  coun- 
terweight between  the  links  which  carry  the  flyballs 
or  as  carried  on  a  pan  at  the  bottom  of  the  spindle. 
When  used  for  throttling  control, the  flyball  governor 
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FIG.     3.       DIAGRAMS     OF     ACTIOX     OF     SHAFT     GOVERNORS;     A, 

CHANGING   THE    LEAD    BY    ROTATING    THE    ECCENTRIC; 

B,    CHANGING    THE    TRAVEL    BY    SHIFTING 

THE    ECCENTRIC 

is  usually  of  the  spring  resisted  type,  and  is  directly 
connected  to  a  balanced  poppet  valve  located  between 
the  stop  valve  and  the  steam  chest.  Change  of  speed  is 
secured  by  changing  the  tension  of  the  spring,  or  by 
altering  the  length  of  the  spindle  to  the  poppet  valve 
while  the  engine  is  running.  Here,  as  before,  small 
balls  at  high  speed  give  a  sensitive  governor,  but 
heavy  balls  give  power,  so  that  it  is  sometimes  best 
to  use  a  counterweight  as  well  as  the  springs  to  op- 
pose the  centrifugal  force  of  the  balls.  As  this  type 
is  used  more  for  small  engines,  the  extra  weight  is  not 
.often  needed. 

Shaft  Governors 

Although  the  details  of  shaft  governors  vary 
widely,  they  may  be  classed  as  those  which  use 
centrifugal  force  only,  and  those  in  which  this  effect 
is  combined  with  inertia.  As  a  rule,  the  centrifugal 
governors  are  used  where  the  eccentric  is  revolved 
around  the  shaft,  controlling  a  riding  cutoff  valve. 

For  controlling  the  valve  of  a  single  valve  engine, 
power  is  required,  which  means  a  heavy  governor 
weight,  and  it  is  found  best  to  take  advantage  of  the 
inertia' of  this  weight  to  increase  the  quickness  of 
action.  Two  typical  forms  are  most  largely  in  use, 
the  Rites  and  the  Armstrong.  The  former  uses  a 
heavy  bar  and  a  coiled  spring;  the  latter  a  weight  on 
the  end  of  a  leaf  spring  for  the  centrifugal  force,  and 
frequently  an  additional  bar  to  increase  the  inertia 
effect.  The  action  of  the  governor  is  fully  explained 
in  the  article  in  this  issue  by  Sterling  H.  Bunnell,  as 
is  also  the  matter  of  adjustment  of  the  Rites  governor. 
In  any  form  of  shaft  governor,  changing  the  spruig 
attachment  changes  the  sensitiveness,  and  changing 
the   weight  adjustment  changes   speed.     In   the   cen- 


trifugal form,  increasing  the  spring  tension  and  the 
weights  will  increase  sensitiveness,  or  attachment  of 
springs  or  weights  may  be  moved  so  as  to  give  them 
greater  arm  about  the  pins,  Avhich  will  have  the  same 
effect  as  increasing  the  tension  or  weight.  Increase 
of  weight  alone,  or  decrease  of  spring  tension  alone 
will  reduce  the  speed,  or  the  same  effect  may  be 
produced  by  giving  the  weight  greater  leverage,  or  the 
spring  less.  This  change  of  leverage  will,  however, 
change  the  sensitiveness  rapidly,  and  the  effect  should 
be  carefully  studied. 

The  Armstrong  governor  is  so  arranged  that 
change  in  spring  tension  changes  the  speed  and 
change  of  the  connection  to  the  eccentric  link  changes 
the  sensitiveness.  It  is  not  often  necessary  to  change 
the  weights,  but  if  it  is  needed,  the  same  principles 
apply  as  for  the  Rites,  especially  if  an  extra  inertia 
bar  is  used. 


ADJUSTING  THE  RITES  GOVERNOR 

Simple    Methods    for    Controlling    Sensitiveness    and 

Close  Regulation  of  Shaft  Governors.    Where 

to  Look  for  Causes  of  Trouble. 

By  Sterling  H.  Bunnell 

LNGINES  with  inertia  type  shaft  governors  can 
be  adjusted  to  control  the  speed  within  less 
than  one  revolution  range,  and,  in  fact,  if  de- 
sired, a  shaft  governing  engine  can  generally 
be  adjusted  to  run  even  faster  at  full  load  than  under 
light  load.  While  this  condition  is  not  desirable  for 
general  purposes,  the  fact  that  it  can  be  obtained  is 
an  indication  of  the  remarkable  accuracy  which  inertia 
shaft  governors  can  attain. 

One  leading  shaft  governor,  which  consists  of  a 
single  bar  of  cast  iron,  hung  on  a  single  heavy  pin, 
and  carrying  attached  to  itself  the  pin  or  eccentric 
that  drives  the  valve  gear,  was  invented  by  Francis 
M.  Rites,  and  bears  his  name  throughout  the  trade. 
The  accompanying  illustration  shows  a  common  form 
of  the  Rites'  governor,  in  which  the  single  arm  is 
widened  at  its  extreme  ends  into  flat  weights. 

Principles  of  Action 

REING  hung  by  a  pin  with  its  center  at  one  side  of 
the  center  line  of  the  arm,  revolution  of  the  gov- 
ernor with  the  wheel  causes  the  development  of  a 
centrifugal  force  which  opposes  the  tension  of  the 
spring,  and  which  causes  the  center  of  gravity  of  the 
governor  arm  to  swing  outward  from  the  center  of 
the  governor  wheel  toward  the  rim.  This  movement 
of  the  arm  is  accompanied  by  a  turning  movement, 
by  which  the  short  or  heavier  end  of  the  arm  retreats 
against  the  direction  of  the  motion  of  the  engine, 
while  the  long  or  light  end  carries  the  valve  rod  pin 
or  eccentric  center  inward  and  toward  the  crank  which 
is  about  10  deg.  behind  the  center  line  on  which  the 
pivot  pin  is  located. 

The  Rites'  governor  is  designed  so  that  the  cen- 
trifugal force  of  the  governor  arm  at  the  desired 
speed  of  operation  will  balance  the  tension  of  the 
spring,  and  therefore  maintain  the  location  of  the  cen- 
ter of  the  eccentric  pin  at  a  definite  position  for  each 
speed  of  revolution  within  the  range  of  the  governor's 
action.  Thus,  if  the  engine  is  designed  to  operate  at 
200  r.p.m.,  the  tension  of  spring  and  weight  of  arm 
are  so  adjusted  that  the  governor  arm  will  take  its 
extreme  outward  position  when  the  engine  is  running 
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at  about  201  r.p.in.,  at  which  time  the  steam  valve 
travel  is  shortened  so  that  no  admission  of  steam  oc- 
curs; while  at  a  speed  of  199  r.]).m.,  the  governor  arm 
is  in  the  inward  i)osition.  at  which  time  the  valve  has 
its  greatest  travel,  and  ilic  steam  is  cut  ofif  at  the 
greatest  length  permitted  by  the  valve  gear  pin. 

Increase  of  speed  of  the  wheel  carying  the  shaft 
governor  has  the  effect  of  momentarily  leaving  the 
go\ernor  arm  behind,  by  which  action  the  valve  gear 
pin  moves  toward  its  innermost  i)osition  and  shortens 
the  travel  of  the  \  alve.  ( )n  the  other  hand,  a  de- 
crease in  speed  causes  the  governor  arm  to  over-run 
the  engine,  carrying  the  valve  gear  pin  backward  and 
outward,  and  delaying  the  steam  cutoff,  thus  co- 
operating with  the  centrifugal  force,  but  acting  almost 
instantaneously. 

After  each  such  momentary  change  the  governor 
arm  cpiickly  assumes  the  exact  speed  of  the  engine,  and 
balancing  its  centrifugal  force  against  the  tension  of 
the  opposing  spring,  sets  the  valve  gear  pin  to  just 
the  point  recjuired  to  carry  the  loa(l  on  the  engine, 
whatever  that  load  may  be.  Within  the  entire  range 
of  action  of  the  governor  from  no  load  to  full  load, 
the  governor  assumes  a  fixed  definite  speed  for  each 
load,  the  speed  being  slightly  greater  for  light  loads, 
and  slightly  less  for  heavy  loads. 

AMiile  the  action  of  a  well  adjusted  governor  is 
almost  magically  perfect,  the  misbehavior  of  a  gov- 
ernor wdiich  is  out  of  order  is  almost  magicallv  un- 
explainable.  The  simplicity  of  the  governor  makes 
it  evident  that  there  are  but  few  possible  causes  of 
derangement,  and  a  careful  study  of  the  conditions 
will  invariably  disclose  the  cause  of  the  trouble  and 
I)oint  out  the  remedy. 

When  Looking  for  the  Trouble 

^yilEN  it  becomes  necessary  to  adjust  a  Rites' 
shaft  governor,  the  first  thing  to  be  done  is  to 
find  out  just  what  its  effect  is  on  the  speed  of  the 
engine.  No  time  should  be  wasted,  therefore,  in  try- 
ing experiments  with  the  governor  until  the  efifect  on 
the  engine  under  various  changes  in  load  is  under- 
stood beyond  question.  If  the  engine  is  running  well 
enough  so  that  it  can  be  allowed  to  run  for  a  while, 
take  a  position  at  the  switchboard  and  watch  the 
\-oltmctcr  and  ammeter  carefully  to  determine  the 
efifect  of  a  change  in  load  on  the  speed  of  the  engine 
and  generator.  An  increase  in  amperage  may  cause 
a  permanent  decrease  in  voltage,  in  which  case  a 
decrease  in  amperage  will  probably  cause  a  corres- 
])Onding  increase  in  voltage.  This  indicates  that  the 
engine  drops  ofT  too  much  in  speed  under  increase  in 
load,  and  speeds  up  too  much  under  a  decrease  in  load  ; 
in  a  word,  that  the  governor  is  insensitive. 

It  may  be  found,  however,  that  on  decrease  in 
load,  the  voltage  rises  only  momentarily  and  drops 
back  close  to  normal.  This  action  is  always  to  he 
expected,  but  the  change  should  be  confined  in  narrow 
limits. 

If  on  an  increase  in  load  the  voltage  rises  exces- 
sively, and  then  drops  back  after  2  or  3  seconds,  it  is 
evident  that  an  increase  in  load  causes  the  governor 
to  "dig  into  the  load,"  as  engineers  say,  that  is,  to 
swing  too  far  before  regaining  control  of  the  engine. 
This  particular  condition  usually  is  accompanied  by 
great  irregularity  in  speed,  the  engine  running  first 
fast  and  then  slow  on  the  least  disturbance,  showing 
that  the  governor  is  hunting.  The  opposite  difficulty 
to  this  is  when  the  engine  drops  ofif  in  speed  upon  in- 
crease in  load  and  recovers  but  slowly.     Similarlv,  a 


decrease  in  load  will  probably  cause  a  considerable 
increase  in  speed,  followed  by  a  slow  return  to  normal. 
In  this  case  the  governor  is  evidently  slow  in  action, 
though  accurate  enough  as  to  speed,  since  after  the 
governor  has  had  time  to  adjust  the  eccentric,  the 
speed  is  eventually  controlled. 

It  may  take  a  long  time  to  determine  the  exact 
efifect  of  increase  or  decrease  in  load,  if  the  engine  must 
be  continuously  operated,  and  the  adjuster  must  wait 
for  casual  load  conditions  to  bring  about  the  change 
he  is  waiting  to  observe.  If,  however,  the  engine  can 
I)e  taken  out  of  service,  a  simple  plank  brake  put  under 
the  llywheel  and  operated  by  1  or  2  men,  provides  all 
neces.sary  means  for  loading  the  engine  and  increas- 
ing or  decreasing  the  load  instantly  at  the  word  of 
command.  A  few  minutes  with  the  plank  brake  will 
do  more  in  investigating  the  real  conditions  under 
which  the  governor  acts,  than  a  whole  day  spent  in 
watching  the  switchlxiard. 

To  Get  the  Speed  Right 

^FTER  the  behavior  of  the  governor  has  been  fully 

studied,  the  proper  change  to  make  in  the  action 

of  the  governor  is  to  be  determined.     In  the  first  place, 

give  the  engine  about  J4  load,  by  means  of  the  switch- 
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FIG.  1.  POSITION  OF  BITES  GOVERNOR  PARTS  WITH  SHORTEST 
VALVE  TRAVEL  AND  GOVERNOR  ARM  FARTHEST  OUT 

board,  or  by  the  plank  brake,  and  adjust  the  governor 
spring,  if  necessary,  to  bring  the  speed  about  right. 
If  it  happens  that  the  tension  screw  of  the  spring  has 
strained  the  spring  to  its  limit,  cut  off  one  or  more 
coils  of  the  spring,  or  if  there  are  loose  weights  at- 
tached to  the  short  end  of  the  governor  arm,  take 
these  ofif.  If  in  making  speed  trials  for  this  purpose, 
the  speed  is  found  to  be  irregular,  look  for  a  cut  bear- 
ing or  bushing  on  the  main  governor  pin,  which  car- 
ries the  arm.  A  dry  or  scored  pin  naturally  causes 
the  arm  to  stick  fast,  or  to  move  jerkily  under  changes 
in  speed. 

To  Get  the  Regulation  Wanted 

I^AVIXG  made  sure  that  the  governor  arm  moves 
freely  on  its  pin  and  that  the  engine  speed  is  about 
right  with  ^  load,  increase  the  load  to  ^  or  full  load 
and  observe  whether  the  speed  drops  too  much  for 
satisfactory  regulation.  If  the  engine  runs  more  than 
1  to  1.5  per  cent  slower  under  full  load  than  under  Ya, 
load,   the   spring,   while   at   the   right   tension,   is   too 
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stiff.  This  fault  may  be  overcome  as  follows,  without 
changing  the  spring. 

The  pin  to  which  the  spring  is  attached  to  the  gov- 
ernor arm,  is  carried  in  a  slot  formed  in  the  arm,  and 
moving  the  pin  inward  along  the  slot,  that  is,  toward 
the  main  governor  arm  pin,  has  the  same  effect  as  sub- 
stituting a  lighter  governor  spring.  If,  therefore,  the 
speed  drops  too  much  with  increase  of  load,  set  the 
spring  pin  inward  along  its  slot. 

Another  way  of  producing  a  corresponding  effect 
is  to  remove  any  weights  that  may  be  attached  to  the 
short  end  of  the  governor  arm,  and  then  to  slacken 
the  spring  until  the  speed  at  34  load  is  correct,  and 
again  observe  the  effect  of  the  increased  load. 

Still  another  way,  is  to  add  a  weight  to  the  long 
arm  on  the  side  toward  the  spring.  The  same  effect 
is  produced  by  shifting  any  loose  weight  which  may  be 
attached  to  the  short  end,  toward  the  pivot  side  of  the 
arm ;  but  the  effect  of  such  a  change  is  inconsiderable. 

Tight  Valve  or  Packing 

JF  none  of  these  simple  changes  correct  the  fault  of 
excessive  drop  in  speed  under  increased  load,  look 
for  a  hard  pulling  steam  valve.  The  pressure  plate  may 
be  fitted  too  close  to  the  valve,  or  the  valve  may  have 
run  dry  and  started  to  cut,  or  the  stuffing  box  packing 
may  be  too  tight.  Any  undue  strain  on  the  valve  gear 
adds  its  effect  to  the  spring  tension,  and  causes  the 
engine  to  run  faster  than  it  otherwise  would;  but  the 
same  effect  may  become  less  important  as  the  load 
increases  and  thus  allow  the  engine  to  drop  in  speed 
under  increased  load. 

In  setting  the  governor  for  close  regulation,  note 
that  some  drop  in  speed  is  necessary  to  prevent  racing, 
for  if  a  governor  is  too  sensitive,  the  engine  is  always 
likely  to  run  away  momentarily,  or  to  seesaw  in  speed 
after  each  sudden  change  in  load.  Particularly  with 
alternating-current  generators  it  is  best  to  have  the 
governor  well  on  the  insensitive  side,  permitting  a 
considerable  decrease  in  speed  under  increased  load. 
A  variation  of  4  or  5  per  cent  between  no  load  and 
full  load  may  not  be  too  great  for  alternating-curre 
full  load  may  not  be  too  great  for  alternating-current 
generators  operating  in  parallel  on  power  service,  as 

Overspeed  at  No  Load 

JF  the  engine  operates  under  conditions  which  may 
cause  the  sudden  throwing  off  of  the  entire  load, 
the  governor  should  next  be  tried  under  full  steam 
pressure  and  no  load.  Under  this  condition  the  steam 
valve  is  moving  just  the  length  of  its  lap,  so  that  the 
steam  port  should  not  open  at  either  end  of  the  stroke. 
It  may  be,  however,  that  the  lead  is  great  enough  to 
allow  a  little  steam  to  enter  just  before  the  piston 
reaches  the  end  of  the  stroke,  and  expanded  behind 
the  piston,  to  cause  the  engine  to  run  over  speed.  A 
similar  effect  is  produced,  if  the  steam  valve  leaks; 
or  if  the  lap  is  too  short.  The  only  way  to  correct 
this  difficulty  is  to  decrease  the  travel  of  the  valve,  or 
provide  a  new  steam  valve  a  little  longer  than  the  old 
one.  The  valve  travel  can  be  conveniently  decreased 
by  making  and  putting  in  an  eccentric  valve  gear  pin, 
which  being  turned  slightly  in  its  hole  in  the  governor 
arm  will  carry  the  center  of  the  portion  which  engages 
the  valve  rod  a  little  nearer  the  center  of  the  governor 
wheel  and  so  decrease  the  travel  of  the  valve. 

Condensing  engines  in  particular  are  likely  to  over- 
run their  normal  speed  when  all  load  is  thrown  off, 
because  the  trifle  of  steam  admitted  behind  the  piston 
expands  against  the  vacuum  and  produces  a  greater 


power  than  it  would  under  noncondensing  conditions. 
It  is  best  not  to  require  the  speed  to  be  limited  too 
closely  under  no  load;  no  possible  harm  is  done  if 
the  engine  runs  several  revolutions  faster  under  no 
load  than  under  any  light  working  load;  while  de- 
creasing the  load  or  increasing  the  lap  enough  to  pre- 
vent any  admission  of  steam  under  these  conditions, 
has  the  effect  of  decreasing  the  lead  of  the  valve  at  other 
cutoffs  as  well,  and  therefore  of  giving  a  late  admission 
under  normal  working  conditions. 

Adjusting  for  Inertia 

fJAVING  thus  adjusted  the  engine  to  run  at  normal 
speed  with  y^  load,  a  little  slower  with  full  load, 
and  not  too  fast  with  no  load  at  all,  the  next  thing  is 
to  observe  the  steadiness  of  the  speed  under  a  change 
of  load.  The  degree  of  steadiness  is  obtained  through 
the  inertia  effect  of  the  governor.  If,  after  a  sudden 
decrease  of  load,  the  engine  speeds  up  momentarily 
and  promptly  returns  to  normal  speed,  the  governor 
is  operating  in  a  satisfactory  way.  If  the  increase  in 
speed  is  sudden  and  the  return  too  slow,  or  if  after  an 
increase  the  engine  returns  to  normal  speed,  falls  be- 
low normal,  again  speeds  up  above  normal,  and  so 
after  two  or  more  swings  returns  to  its  correct  sneed, 
the  inertia  effect  of  the  governor  is  too  little.  These 
swings  are  most  easily  seen  by  watching  the  volt- 
meter of  a  direct-connected  generating  outfit ;  but 
they  can  be  observed  by  a  tachometer  applied  to  the 
engine  shaft,  if  the  other  method  is  not  available. 

If  the  engine  accordingly  makes  too  many  swings 
above  and  below  speed  before  finally  settling  to  its 
normal,  a  weight  should  be  attached  to  the  long  end 
of  the  governor  arm.  If  the  governor  is  too  slow  in 
catching  the  engine  after  a  change  in  load,  even  though 
the  speed  then  returns  to  normal  without  being  fol- 
lowed by  one  or  more  excessive  swings,  the  same 
remedy  should  be  applied,  that  is  the  addition  of  a 
weight  on  the  long  end. 

Pivot  Pin  Friction  and  Gravity  Effect 

JF  the  action  of  the  governor  is  irregular,  so  that  the 
changes  of  speed  are  not  definite  and  uniform  under 
similar  changes  in  load,  the  governor  pin  will  probably 
be  found  dry  or  sticking;  or  the  pin  may  be  found  en- 
tirely too  loose,  needing  a  new  bushing.  One  peculiar 
effect  which  has  been  known  to  exist,  is  the  weight  of 
the  valve  gear  parts  timed  so  closely  with  the  tendency 
of  the  governor  arm  to  fall  forward  and  backward 
alternately  with  each  revolution  of  the  engine,  as  to 
introduce  a  decided  "kick"  in  the  governor  arm  and 
cause  the  most  unaccountable  speed  variations.  A 
tendency  to  swing  up  and  down  in  speed,  or  to  change 
speed  irregularly,  can  sometimes  best  be  corrected  by 
the  addition  of  a  simple  brake,  formed  of  a  piece  of 
steel,  or  a  wooden  block  pressed  against  the  governor 
arm  by  a  short  spiral  spring,  or  some  similar  rubbing 
device.  Brakes  are  particularly  useful  on  the  larger 
engines,  which  operate  at  slow  speed,  so  that  their 
governors  have  more  time  to  move  forward  or  back- 
ward under  the  influence  of  the  force  of  gravity. 


Hammering  on  the  Stops 


0 


NE  very  annoying  difficulty  with  the  single-arm 
shaft  governor  is  its  occasional  tendency  to  ham- 
mer on  the  stops  when  shutting  the  engine  down. 
This  is  caused  either  by  the  tendency  of  the  governor 
arm  to  fall  forward  during  half  the  revolution,  which 
may  carry  it  away  from  its  stop  as  the  engine  turns 
very  slowly  before  coming  to  rest;  or  by  the  jerky 
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action  of  the  valve  gear,  which  may  coincide  with  the 
action  of  gravity  and  serve  to  pull  the  governor  arm 
away  from  its  stop  at  some  point  in  the  revolution. 
Little  harm  can  be  done  by  moderate  hammering  in 
this  way,  though  cases  have  been  known  where  gov- 
ernors which  hammer  excessively  when  shutting 
down,  have  broken  off  stops,  requiring  the  replacement 
of  stop  pins  by  stronger  ones.  Generally,  hammer- 
ing on  the  stops  can  be  reduced  by  adding  weight  on 
the  spring  side  of  the  governor  arm  and  increasing 
the  tension  of  the  spring  correspondingly.  Where  an 
engine  has  this  fault,  a  small  weight  on  the  spring 
side  should  be  tried,  and  the  spring  tightened  a  little, 
and  the  eft'ect  then  observed;  if  the  hammering  is 
decreased,  a  little  more  of  the  same  treatment  may 
remove  it  altogether  or  reduce  it  to  a  point  where  it 
will  do  no  damage. 

Friction  is  both  useful  and  harmful  to  the  action 
of  the  governor.  In  the  early  days  of  the  Rites'  gov- 
ernor, the  governor  arm  pins  were  usually  made  very 
small  to  reduce  friction  at  this  point.  The  result 
sometimes  was  that  the  governors  could  not  be  held 
in  their  position,  but  would  kick  and  hunt  on  the  least 
provocation.  Without  intending  to  affect  this  con- 
dition, the  governor  pins  were  later  designed  much 
larger  and  heavier.  The  increased  friction  thus  in- 
troduced had  exactly  the  required  effect  to  diminish 
irregular  action  and  unnecessary  movement  of  the 
governor  arm  due  to  trifling  changes  in  conditions. 

On  the  other  hand,  too  much  friction  in  governor 
pin,  or  brake,  will  oppose  resistance  to  the  proper 
movement  of  the  governor  arm,  and  may  cause  the 
engine  to  run  alternately  too  fast  and  too  slow.  If 
the  engine  appears  to  have  this  defect,  running  along 
say  2  revolutions  below  normal,  and  maintaining  this 
speed  until  the  load  has  fallen  considerably,  then 
jumping  to  2  revolutions  above  normal  and  maintain- 
ing the  load  at  this  point,  the  difficulty  is  probably  due 
to  stiffness  in  the  governor  action,  and  the  pin  or  the 
brake  should  be  examined  accordingly. 


Valve  Friction 

"y'ALVE  friction  will  cause  the  engine  to  speed  up,. 

and  in  fact  screwing  up  the  valve  stem  gland  may 
have  the  same  effect.  One  of  the  means  employed  by 
Mr.  Rites  to  vary  the  speed  of  his  governor  through  a- 
small  range  as  required  in  bringing  alternating-cur- 
rent generators  in  parallel,  has  been  to  provide  a  dash- 
pot,  or  a  small  friction  of  some  kind,  on  the  valve 
stem  or  valve  gear,  to  add  its  effect  to  the  tension  of 
the  spring  and  increase  the  speed  of  the  engine. 

Finally,  in  making  adjustments  on  the  Rites'  gov-, 
ernor,  it  is  well  to  keep  in  mind  the  simplicity  of  the 
governor,    and    the    corresponding    simplicity    of    the 
means  required  for  its  adjustment.     If  therefore  3  or- 
4  changes  have  been  made  and  the  governor  is  still 
far  from   satisfactory,   consider  the   changes   and   see- 
whether  they  are  of  such  a  nature  that  they  cancel 
one   another.      In   adding  weights,   it   is   generally   a 
change  in  the  distribution  of  the  weight  on  the  gov-~ 
ernor  arm,  rather  than  an  actual  increase  in  the  total^ 
weight  of  the  arm,  which  is  required.     If  a  weight  is 
to  be  added  to  one  end  of  the  governor  arm,  see  first 
whether  there  is  not  a  weight  on  the  other  end  which 
may  be  taken  off  and  produce  the  desired  effect.     If' 
there  is  a  weight  on  each  end  of  the  governor  arm,. 
perhaps  one  can  be  taken  off  instead  of  adding  another 
to  the  opposite  end.     Care  taken  in  advance  of  making 
changes,  to  study  the  effect  to  be  produced  and  the 
various  ways  of  producing  it.  will   often  save   much' 
time  and  several  false  moves  in  the  process.     If  gov- 
ernor arms  could  be  made  of  perfectly  uniform  cast- 
iron,  and  machined  to  exact  dimensions  on  every  side,, 
and  if  governor  springs  could  be  made  with  the  ac- 
curacy of  spring  scales,  governors  would  all  act  alike. 
It    is    surprising    that    variation    in    castings    and    in 
springs  has  after  all  so  little  effect  on  the  Rites'  gov- 
ernor that  generally  the  addition  of  a  little  piece  of 
cast  iron  is  all  that  is  required  to  overcome  almost  any- 
difficulty. 


ENGINE  DETAILS 

Types  of  Frames,  Cylinders,  Pistons,  Crossheads  and  Connecting  Rods 

NGINE  FRAMES  ARE  DIVIDED  into  Tangye   frames   are   sometimes   built   in    2   pieces,, 

several     types,     the     principal     being  that  part  which  supports  the  crosshead  guides  being- 

tangye,   girder,    box,   rolling   mill,   and  bolted  to  the  main  frame  and  to  the  cylinder;  in  some- 

/  r                T-1      .             r            •  designs  it  is  free  from  the  foundation  and   in  others, 

angle  frames.    The  tangye  frame  is  one  -^   -^  supported  by  a  base  resting  on  the  foundation 

of  the  most  familiar  types  and  is  largely  ^s    shown    in    the    illustration    of   the    Allis-Chalmers. 

used  in  Corliss  engines  and  for  heavy  heavy  duty  Corliss  engine, 

duty  work,  as  the  nature  of  its  construe-  The   rolling  mill   type  of  frame   is  a   modification 

tion  insures  rigidity  and  strength.     It  is  designed  for  of   the    tangye    frame   and    is    designed    to    meet    the 

an  overhung  crank  and  carries  one  main  bearing,  an  severe  strains  of  the  widely  varying  loads  met  with 

outboard  bearing  being  used  to  support  the  farther  end  in  _rolling  mill  work.     A  rolling  mill  frame  is  shown 

of  the  shaft.     Adjoining  the  cylinder  it  is  of  boxlike  in  connection  with  the  description  of  the  Mesta  Cor- 

section  in  which  the  crosshead  guides  are  cast  or  sup-  jjss  engine, 

ported ;  openings  arc  provided  on  the  sides  to  aflford  j^  many  manufacturing  and  other  plants  the  steam 


access  to  the  crosshead  guides  and  piston  rod  stuffing 
box. 

Reference  to  the  illustration  of  the  C.  &  G.  Cooper 
heavy-duty  Corliss  engine  and  others  will  show  that 
on  the  crank  side  the  frame  extends  horizontally  in 
line  with  the  crank  to  support. the  main  bearing,  while 
the  opposite  side  curves  downward  so  that  at  the  end 
it  is  but  a  few  inches  above  the  foundation.     An  area 


pressures  are  moderate,  for  such  plants  the  girder- 
frame  engine  is  suitable.  The  frame  is  of  I  section 
to  which  is  cast  the  cylindrical  housing  for  the  cross- 
head  and  guides  and  as  its  name  implies  resembles 
a  girder.  It  is  generally  supported  at  2  points  besides 
being  bolted  to  the  cylinder,  under  the  crosshead  and 
at   the    main    bearing,    this    latter   support   being    the 


under  the  crank  is  lower  than  the  outside  'edges  and      pedestal   for   the   bearing.     The    Nagle    girder   frame 
serves  as  a  reservoir  to  catch  the  oil  drippings.  engine  is  an  example  of  the  type. 
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The  box  frame  is  an  enclosed  boxlike  structure 
nearly  to  the  shaft  where  it  emerges  into  construction 
resembling  a  short  tangye  frame  as  shown  in  the 
Russell  self-oiling  engine.  It  is  provided  with  open- 
ings at  the  side,  which  may  or  may  not  be  covered, 
to  afford  access  to  the  crosshead  and  stuffing  box. 

Vertical  engine  frames  may  be  divided  into  3 
general  classes,  the  A  frame,  marine  type  and  angle 
frame.  The  first  type  derives  its  name  from  its  re- 
semblance to  the  shape  of  that  letter  as  seen  in  the 
A.  B.  C.  engine.  The  marine  type  has  a  cast-iron 
box  column  which  inclines  at  an  angle  with  the  base 
and  is  braced  by  one  or  2  wrought  iron  or  steel  rods, 
supported  by  the  base  and  extending  upward  to  the 
column  at  an  opposite  angle,  as  in  the  Bates  high 
speed  engine. 


Engines  with  valves  placed  transversely  in  the 
cylinders,  such  as  Corliss  engines,  necessarily  use  cyl- 
inders of  box  section  at  the  ends. 

Bearings 

POR  large  engines  the  quarter-box  bearing  is  exten- 
sively used  with  lateral  and  vertical  adjustment. 
The  shells  on  each  side  of  the  shaft  are  adjustable 
and  held  in  place  either  by  wedges  which  can  be 
raised  or  lowered  by  means  of  threaded  bolts,  as  in 
the  Rice  and  Sargent,  or  by  set  screws  as  in  the  Mur- 
ray, thus  adjusting  the  quarter  boxes  to  the  shaft  with 
the  greatest  precision.  By  slightly  raising  the  shaft, 
the  bottom  shell  can  be  rotated  and  quickly  removed. 
A  modification  of  the  quarter-box  bearing  has  but 
3  parts,  the  bottom  shell  of  the  box  is  essentially  the 


APPROXIMATE 

DIMENSIONS  OF  HIGH 

SPEED 

ENGINES,  HORIZONTAL  TYPE 

Cylinder 
Size 

H.P.  at 
100  lb. 

i   cut- 
off 

r.  p.  m. 

Flywheel 

Piping 

Shaft  Journals 

Crank  Pin 

Floor 

Space 

Area  of 
Port  Opening 

Total 

Wt. 

Diam. 
in. 

Face 
in. 

Wt. 
lb. 

Steam 
in. 

Ex. 

in. 

Diam. 
in. 

Length 
in. 

Diam. 

in. 

Length 
in. 

Length 
Ft.  in. 

Width 
Ft.  in. 

Steam 
sq.  in. 

Ex. 
sq.  in. 

lb. 

6x  6 
6x  8 
6x10 

20 
25 
30 

450 
400 
350 

33 

38 
38 

6 

7 
8 

500 
600 
650 

2 
2 
2 

24 
24 

24 

2S 
2J 
2i 

5 
5 
5 

14 

14 
14 

1« 
1* 
IS 

6-0 
6-4 
6-6 

3-6 
4-0 
4-0 

21 
24 
2| 

31 
3i 

4i 

3000 
3500 
3800 

7x  8 
7x10 

30 
35 

400 
350 

40 
40 

7 
8 

650 
750 

24 
2i 

24 
3 

34 
34 

6 
6 

If 

li 

2 
2 

6-4 
6-6 

4-0 
4-6 

34 
4 

5i 
5i 

3700 
3900 

8x  8 
8x10 

8x12 

40 
45 
50 

400 
350 
300 

40 
42 

48 

8i 

9 

9 

700 
750 
850 

2i 
24 
3 

3 
3 
3 

4 
4 
4 

7 
7 
7 

2 
2 
2 

2i 
2i 

6-4 
7-6 

7-8 

4-0 
5-0 
5-0 

5 

6i 

74 
74 

4000 
5000 
5300 

10x10 
10x12 

60 
75 

325 
300 

50 
50 

10 
12 

1200 
1400 

34 
34 

4 
4 

5 
5 

9 
9 

24 
24 

2J 
2J 

8-0 
8-6 

5-0 
5-4 

7 
71 

11 

111 

5800 
7200 

11x10 
11x12 

75 

85 

325 
275 

50 
54 

12 
12 

1400 
1600 

4 
4 

44 
44 

54 
54 

10 
•10 

9  3 

21 

3 
3 

8-0 
9-6 

5-4 
5-4 

84 
81 

13i 
13i 

6200 
7600 

6500 

8500 

10500 

9600 
11000 

12x10 
12x12 
12x14 

13x12 
13x14 

85 
100 
110 

no 

125 

325 
275 
275 

275 
260 

54 
60 
60 

60 
60 

12 
12 
14 

13 

14 

1600 
1800 
2000 

2000 
2250 

4 

4 
4 

4 
4 

44 

5 

5 

5 
5 

54 
54 
54 

6 
6 

10 
10 
10 

10 
10 

3 
3 
3 

34 
34 

3i 
3i 
3i 

35 
3J 

8-0 
9-0 
9-6 

9-0 
10-0  . 

5-4 
5-4 
5-6 

5-4 
5-6 

11 
11 
12 

12 
14 

15J 
15} 
18 

184 
20 

14x12 
14x14 

130 
150 

275 
260 

60 
66 

14 
14 

2250 
2500 

44 
5 

54 
6 

64 
64 

12 
12 

34 
34 

4 
4 

9-6 
11-0 

5-4 
6-6 

14 
154 

214 
23 

10000 
11600 

15x14 
15x16 

175 
180 

260 
250 

66 
66 

16 
16 

2800 
2800 

5 
6 

6 

7 

7 

7 

12 

12 

31 
31 

44 
44 

11-0 
12-0 

6-6 
7-6 

174 
194 

264 
29 

12000 
14000 

16x16 
16x20 

205 
250 

250 
200 

66 

72 

18 
18 

3000 
3500 

6 
6 

7 
7 

74 
74 

14 
14 

4 
4 

44 
44 

12-0 
14-0 

7-6 
7-6 

22 
22 

33 
33 

15800 
20000 

18x18 
18x20 

260 
275 

225 
200 

72 
76 

20 
20 

4000 
5000 

7 
7 

8 
8 

8 
8 

16 
16 

4.4 
4.4 

5 
5 

14-0 
14-6 

9-0 
9-0 

28 
28 

43 

43 

20000 
25500 

20x20 

320 

185 

80 

20 

5500 

8 

9 

9 

18 

5 

6 

14-6 

10-0 

32 

484 

20500 

In  the  angle  compound  arrangement,  2  engines, 
one  horizontal  and  one  vertical,  connect  to  the  same 
crankpin  so  that  the  inertia  forces  of  each  engine  are 
made  to  neutralize  those  in  the  other.  The  American- 
Ball  angle  compound  is  an  example  of  an  engine  of 
this  form. 

Cylinders 

'PHERE  are  practically  no  distinctive  types  of  cyl- 
inders, the  principal  difference  being  in  some  details 
of  design  and  construction.  Some  engine  makers 
build  cylinders  with  the  forward  head  cast  solid 
with  the  cylinder,  but  the  general  practice  is  to  have 
it  as  an  integral  part  of  the  frame. 

Another  distinguishing  characteristic  of  cylinders 
is  the  placing  of  the  valves  in  the  cylinder  heads  as 
exemplified  in  the  Mcintosh  &  Seymour  type  F  engine 
described  elsewhere  in  this  issue.  In  some  engines 
the  cylinders  are  overhung  from  the  frame,  while 
others  are  supported  by  the  bed  plate.  For  most 
slide-valve  or  piston-valve  engines  the  steam  chest 
forms  a  part  of  the  cylinder  casting. 


same  as  the  quarter  box  but  the  side  shells  cover  a 
greater  area  of  the  circumference  of  the  shaft  and 
come  nearly  together  at  the  top  as  in  Ideal  engines. 
One  of  both  of  the  side  shells  are  adjustable. 

Another  modification  consists  of  a  shell  divided  into 
3  parts  with  the  bottom  and  one  side  in  one  piece  and 
the  opposite  side  an  adjustable  quarter  box,  as  used 
on  the  Ames  4-valve  engine. 

Bearings  with  2  part  shells  are  usually  arranged 
so  that  the  division  between  the  halves  is  in  a  line  at 
a  45  deg.  angle  with  the  vertical,  the  upper  part  of  the 
shell  being  adjustable  as  in  the  Ball  single-valve  en- 
gine. The  common  construction  for  bearings  in  small 
engines  is  the  plain  2-part  box  with  removable   cap. 

Crossheads 

PROSSHEADS  have  4  general  divisions,  locomotive 
type,  box  type,  slipper  type  and  H  type.  The 
locomotive  type  is  one  of  the  most  familiar  forms  of 
construction  for  many  types  of  horizontal  engines 
using   box   beds.     It   consists    of  a    hollow    U-shaped 
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casting',  the  sides  of  the  U  being"  square  in  section, 
with  the  crosshead  ])in  cast  intcf^ral  with  it.  The 
wearing  surfaces  are  faced  with  babbitt  or  some  anti- 
friction metal,  and  adjustment  for  wear  is  made  in 
the  guides. 

J>ox  type  crossheads  consist  of  a  box-head  casting 
open  at  one  end  and  ])rovided  with  adjustable  shoes 
at  the  top  and  bottom.  In  some  constructions  the 
shoes  are  ta])ered  and  arc  adjusted  bv  moving  them 
forward  or  backward  by  means  of  bolts  passing 
through  the  crosshead  checks  as  in  the  Allis-Chalmers 
Corliss  engines.  Another  form  of  construction  em- 
pUwes  a  wedge  between  the  shoe  and  crosshead,  the 
adjustment  being  made  b}-  .screwing  the  wedge  back- 
ward  or  forward. 

The  slipper  type  of  crosshead  consists  of  a  U- 
sliaped  casting  attached  to  a  slipper  that  travels  be- 
tween the  crosshead  guides ;  the  crosshead  pin  is 
removable  as  in  the  box  type.  The  single-valve 
center-crank  engine  manufactured  by  the  Ames  Iron 
AX'orks  employes  a  crosshead  of  this  type. 

The  Il-type  crosshead  consists  of  a  liollow  casting 


angular  grooves  to  receive  the  packing  rings.  These 
rings  are  turned  eccentric  from  cast  iron  and  cut 
through  in  one  place  in  such  a  manner  that  the  ends 
lap  :  they  are  then  sprung-  open  enough  to  slip  over 
the  i)iston  and  slip  into  the  grooves  and  retain  their 
position  by  reason  of  the  elasticity  of  the  metal.  A 
form  of  piston  much  used  consists  of  a  hollow  casting 
provided  with  ])acking  rings  and  otherwise  similar 
in   construction   to  the  solid   piston. 

Conical  piston  with  a  conical  casting  with  one 
or  more  packing  rings  is  largely  used  in  marine  work 
and  somewhat  for  stationary  engines  as  illustrated  in 
the  American-Ball  angle-compound  engine.  Its  ad- 
vantage is  extreme  rigidity  for  its  weight  and  light- 
ness, an<l  in  the  angle  frame  it  is  desirable  to  have 
the  vertical  piston  as  nearly  as  possible  the  same 
weight  as  the  horizontal  piston  to  maintain   balance. 

Built-up  pistons  are  largely  used  on  large  engines 
of  the  horizontal  type  to  facilitate  taking  up  wear 
which  is  greater  with  a  heavy  piston.  The  body  is 
a  spider  with  radiating  arms,  to  which  the  follower 
plate   is   bolted.        A   bull   ring   is   placed   around   the 
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with  the  shoes  bolted  to  each  side  as  illustrated  by 
the  Ridgeway  single  valve  engine.  The  lower  shoe 
is  made  adjustable  by  means  of  screws  passing  through 
the  body  which  force  the  shoe  and  body  apart  or 
allow  them  to  come  together.  In  some  crossheads 
of  the  box  types  shims  are  employed  for  adjustment. 

Pistons 

^TEAM  engine  pistons  may  be  divided  into  4  general 
classes;  solid,  hollow,  conical  and  built-up  types, 
each  type  having  many  modifications  peculiar  to  the 
designs  of  the  manufacturer.  For  small  engines  with 
cvlinders  less  than  10  in.  in  diameter  the  solid  cast 
iron  or  steel  piston  is  frequently  used,  the  piston  rod 
being  inserted  and  secured  bv  a  nut.  There  are  several 
methods  in  use  for  securing  the  piston  rod;  a  common 
construction  is  to  have  the  end  of  the  rod  that  is 
inserted  in  the  piston  tapered,  with  or  without  a 
shoulder  to  bear  against  the  side  of  the  piston,  and 
secured  with  a  single  nut.  the  end  being  riveted  over. 
In  other  forms  the  rod  is  made  a  forced  fit  through 
the  piston  and  projects  sufificiently  to  receive  a  nut. 
In  th.e  outside  of  the  j^iston  are  one  or  more  re.n- 


spider  and  is  supported  by  studs  and  adjusting  nuts, 
and  in  turn  supports  the  packing  rings  which  are  usu- 
ally of  sectional  form  held  out  by  coil  or  flat  springs, 
as  in  the  Allis-Chalmers  and  Rice  and  Sargent  engines. 

Connecting  Rods 

'PHERE  are  3  general  types  of  connecting  rods,  the 
strap,  solid  end  and  marine,  each  of  which  has  its 
ad\antages  for  various  classes  of  engines.  The  strap 
end  type  consists  of  a  rod  forging  of  iron  or  steel 
with  a  forged  strap  generally  attached  to  the  rod  by 
2  bolts  with  lock  nuts.  The  brasses  are  flanged  on 
both  sides  and  slip  into  the  strap.  Numerous  styles 
of  adjustment  for  the  brasses  are  in  use,  one  consists 
of  a  taper  key  fixed  by  a  set  screw. 

Liners  are  placed  between  the  brasses  and  between 
the  inner  brass  and  the  rod.  As  the  brasses  wear, 
liners  are  removed  from  between  them  and  the  wear 
taken  up;  the  distance  between  crank-pin  and  cross- 
head  pin  centers  can  be  regulated  by  adding  or  re- 
moving liners  from  the  space  between  the  brass  and 
end  of  rod.  This  type  of  rod  end  is  especially  adapted 
to  engines  whose  construction  does  not  permit  of  the 
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rod  being  removed  sidewise  or  with  a  box  type  of 
crosshead  in  which  the  crosshead  pin  is  part  of  the 
head  itself. 

The  solid  end  rod  has  the  ends  forged  with  the  rod 
and  the  recess  for  the  brass  is  cut  out  by  drilling  holes 
around  its  outline,  then  finishing  on  a  shaper.  The 
brasses  are  flanged  on  one  side  only,  slip  into  the  head, 
and  are  adjusted  by  wedges  and  bolts. 

In  the  marine  type  rod,  the  rod  is  enlarged  at  the 
end  to  carry  one  half  of  the  box  and  the  other  half 
is  carried  by  a  separate  piece  which  is  bolted  on. 
Adjustment  for  wear  is  made  by  liners  between  the 
halves,  and  for  length  by  liners  between  the  inside 
half  of  the  box  and  the  rod. 

Any  connecting  rod  may  have  a  combination  of 
these  types,  for  example,  a  marine  end  and  a  solid 
end. 

A  special  form  is  seen  in  the  Harris  Corliss  engine, 
where  one  side  of  the  end  is  removable  and  held  in 
place  by  a  bolt,  to  allow  of  taking  off  the  rod  readily. 

Flywheels,  Shafts  and  Cranks 

PLYWHEELS  are  used  to  steady  the  speed  against 

fluctuations,  and  equalize  the  varying  turning 
effort  on' the  shaft  by  storing  energy  during  the  first 
part  of  the  stroke,  where  the  crank  effort  is  greater 
than  the  resistance,  and  restoring  it  when  the  steam 
pressure  decreases  with  expansion.  On  small  engines 
they  are  generally  cast  in  one  piece  and  pressed  onto 
the  shaft  by  hydraulic  pressure.  To  relieve,  stresses, 
moderate  sized  flywheels  of  heavy  section  are  usually 
provided  with  a  split  hub  through  which  heavy  bolts 
pass  for  clamping  the  wheel  securely  to  the  shaft. 
For  diameters  too  large  for  convenient  handling  or 
shipment,  wheels  are  made  in  halves  with  bolts 
for  the  hub,  the  rim  being  held  together  by  links  set 
into  recesses  in  the  rim,  or  by  bolts,  or  both.  With 
this  construction  one  half  of  the  wheel  can  be  lowered 
into  the  wheel  pit,  when  erecting  the  engine,  before 
the  shaft  is  placed,  when  the  upper  half  can  be  as- 
sembled on  the  shaft. 

For  very  large  engines  the  weight  of  the  wheel 
necessitates  making  it  in  segments,  the  sections  of 
the  rim  being  united  in  a  manner  similar  to  that  of 
a  2-part  wheel  while  at  the  hub,  ends  of  spokes  are 
bolted  between  sections  of  a  hub  made  up  of  2  disks 
pressed  on  the  shaft. 

Shafts  are  made  in  numerous  forms  the  principal 
types  being  the  solid  forged,  the  solid  forged  center 
crank  and  the  built-up  shafts.  The  solid  forged 
center-crank  shaft  as  used  in  the  Sturtevant  vertical 
engine  is  forged  with  a  projection  on  one  side  near 
the  center  and  cut  out,  leaving  a  blank  for  the  crank- 
pin  which  is  turned  by  placing  the  shaft  in  the  lathe 
in  such  a  position  that  the  axis  of  the  crank-pin  is 
in  line  with  the  lathe  centers.  Such  a  shaft  is  gener- 
ally balanced  by  bolted  on  weights. 

Built-up  shafts  are  frequently  employed  in  center- 
crank  engines,  the  shaft  being  made  in  2  pieces  which 
are  pressed  into  disks ;  disks  are  connected  by  the 
crank-pin  forming  the  crank. 

Fleming  Harrisburg  engines  use  a  disk  crank  with 
the  pin  cast  solid.  A  common  construction  is  a  disk 
crank  with  the  pin  pressed  into  it.  Disk  cranks  are 
balanced  by  making  them  heaviest  on  the  side  oppo- 
site the  crank  pin  while  the  plain  crank  is  frequently 
balanced  by  weights  bolted  on  and  are  known  as 
fantail  cranks. 


SUPERHEATED  STEAM 

Why    It    Saves    Steam    and    How    Much.      Practical- 
Difficulties  in  Using  It,  How  to  Avoid  Them 
and  the  Limit  of  Superhea.ting 
for  Economy 

TO  appreciate  fully  the  value  and  effects  of  super- 
heating steam,  a  short  description  of  the  Rankinc 
cycle  or  diagram  will  be  helpful.  This  cycle 
gives  the  most  efficient  possible  performance  by 
steam  without  evaporating  and  condensing  the  working- 
fluid  within  the  engine  cylinder,  and  has,  therefore',, 
been  adopted  as  the  standard  of  efficiency  with  which 
all  other  cycles  may  be  compared.  Figure  1  shows 
the  indicator  diagram  of  this  cycle  and  it  may  be  noted 
that  the  engine  is  assumed  to  have  no  clearance  and 
the  walls  of  the  cylinders  to  be  nonconductors  of  heat.. 


FIG.   1.      INDICATOR   DIAGRAM   OF   THE   RANKINE   CYCLE 

After  cutoff,  the  steam  expands  adiabatically  to  the 
pressure  of  the  exhaust  pipe.  Exhaust  takes  place 
against  constant  back  pressure  and  at  constant  tem- 
perature. There  is  no  compression  curve  and  the  ad- 
mission line  is  vertical. 

The  efficiency  of  this  perfect  cycle  is  equal  to  the 
difference  between  the  total  heat  of  the  steam  admitted 
and  the  amount  of  heat  in  the  wet  steam  discharged, 
divided  by  the  difference  between  the  total  heat  of  the 
steam  admitted  and  the  heat  of  the  liquid  at  the  tem- 
perature of  exhaust. 

It  may  be  shown  that  increasing  the  temperature 
range  of  the  working  fluid  increases  the  efficiency  of 
the  cycle,  also  that-increasing  the  quality  of  the  work- 
ing fluid  increases  the  efficiency  of  the  C3^cle.  To  in- 
crease the  temperature  of  saturated  steam,  without 
superheating,  it  is  necessary  to  increase  the  pressure 
but  the  quality  of  steam  may  be  increased  and  the 
steam  superheated  without  increasing  the  pressure. 
The  relation  between  efficiency  of  the  Rankine  cycle 
and  quality  and  superheat  is  shown  for  steam  pressures 
of  100  and  175  lb.  in  Fig.  2  which  has  been  plotted 
by  Professor  Cardullo. 

It  will  be  seen  from  this  that  the  efficiency  of  the 
cycle  is  increased  about  1  per  cent  by  superheating 
200  deg.  F.  This  gain  is  for  equal  volumes  of  steam; 
there  is  also  a  saving  in  steam  due  to  increase  of 
volume  by  superheating. 

There  is  another  quality  of  steam  which  would 
indicate  a  small  advantage  in  the  use  of  superheated 
steam  and  that  is  the  effect  of  latent  heat  to  reduce 
the  power  available  in  steam.  About  4/5  of  the  heat 
used  in  making  steam  is  absorbed  as  latent  heat,  and,, 
since  it  cannot  be  turned  into  mechanical  power,  is  as. 
far  as  the  engine  is  concerned. 
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The  percentage  of  this  loss  can  be  decreased  by 
superheating-. 

Experts  of  the  Russian  State  Railways  give  the 
following  results  as  the  saving  due  to  superheating 
steam  : 

Superheat,  deg.  F 68     104     140     176     212     302 

Coal  saved,  per  cent.  .      5         9       12       14.5    17       24 
Steam  saved,  per  cent.     8       12.5    16       20.5    24       34 

According  to  Stirling,  the  amount  of  fuel  required 
to  superheat  steam,  and  the  quantity  of  fuel  that  must 
be  burned  to  produce  this  heat,  are  greater  than  is 
commonly  supposed.  The  specific  heat,  according  to 
best  authorities,  varies  at  atmospheric  pressure,  from 
0.48  at  saturation,  to  0.65  at  100  deg.,  and  0.75  at  200 
deg.  superheat.  Using  these  values,  it  can  be  calcu- 
lated that  the  fuel  used  to  generate  saturated  steam 
must  be  increased  by  about  the  following  percentages 
in  order  to  superheat  the  steam  to  the  degrees  named : 

Deg.  of  Superheat 75     100     150     200     250 

Additn'l  fuel  needed,  per  cent     5         7       11       15       20 
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TIG.  2.     RELATION  BETWEEN  THE  EFFICIENCY  OP  THE  RANKINE 
CYCLE  AND  THE  QUALITY  AND   SUPERHEAT  OF   STEAM 

Professor  R.  H.  Thurston,  however,  arived  at  the 
following  conclusions  in  regard  to  the  .use  of  super- 
heated steam  in  reciprocating  engines  :  That  as  hither- 
to employed  it  has  no  value  in  raising  possible  efifi- 
ciency;  that  its  sole  purpose  is  the  reduction  of  the 
internal  wastes  of  the  engine,  from  initial  or  cylinder 
condensation ;  and  is  the  best  known  means  of  reducing 
that  waste ;  that  no  trouble  need  be  found  at  the  engine 
with  sufificient  superheating  under  usual  conditions 
of  operation,  to  annihilate  cylinder  condensation;  that 
the  more  wasteful  the  engine,  the  larger  the  promise 
of  gain  by  superheating,  and  the  farther  should  the 
superheating  be  carried.  Small  engines  will  profit  by 
it  more  than  large,  slow  engines  more  than  fast,  and 
single   engines   more   than   multiple-cylinder   systems. 

From  the  above  it  would  appear  that  the  only  good 
reason   for   using   superheated    steam    is   to   eliminate 


initial  condensation,  which  amounts  to  seldom  less  than 
20  to  30  per  cent  of  the  saturated  steam  used,  and 
when  this  has  been  accomplished,  there  is  no  economy 
in  superheating  further. 

Condensation  in  the  pipe  line  may  also  be  elimi- 
nated by  superheating,  and  the  pipe  size  may  be  made 
smaller  for  a  given  quantity  of  steam  as  friction  is 
less  and  velocities  may  be  higher. 

Practical  difificulties,  however,  have  been  met  and 
it  is  only  in  recent  years  that  these  have  been  over- 
come sufficiently  to  make  the  use  of  highly  superheated 
steam  for  engines  commercially  successful. 
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FIG.  3.     CHART  SHOWING  PRESSURES  AT  WHICH  SUPERHEATED 

STEAM    BECOMES    SATURATED    DURING    ADIABATIC 

EXPANSION 

Principal  among  the  difficulties  are  to  get  suitable 
steam  valves,  lubrication,  rod  packing  and  gasket  mate- 
rial. Valve  troubles  have  now  been  overcome  by  the 
use,  almost  exclusively,  of  poppet  valves  which  require 
no  lubrication  and  are  not  materially  afifected  by  ex- 
pansion strains.  The  labyrinth  packing  is  used  for 
the  rods,  thus  doing  away  with  material  that  will  de- 
teriorate with  high  temperatures.  For  flange  joints, 
either  ground  joints  or  metallic  gaskets  are  available 
for  use  on  engines  and  pipe  lines  using  superheated  steam. 


At  the  final  session  of  the  National  Gas  Engine 
Association,  the  city  of  Springfield,  Ohio,  was  chosen  as 
the  meeting  place  for  the  next  convention  in  Decem- 
ber, 1913. 
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THE  STEAM  TURBINE 


Impulse  and  Reaction  Types,  Single  and  Double 

TEAM    TURBINES    OPERATE     BY 

5  abstracting'     the     velocity     energy     of 

steam  jets  througli  their  action  on 
curved  blades  in  the  same  w^ay  as  in 
water  turbines.  The  differences  in  de- 
sign are  due  to  the  high  velocity  and 
small  weight  of  the  steam  jet  as  com- 
pared to  the  water  jet.  A  jet  blown  from  a  pipe 
against  a  series  of  flat  paddles  on  the  rim  of  a  wheel 
is  the  simplest  form,  but  has  very  low  efficiency.  To 
get  the  best  results,  the  jet  must  be  formed  in  a  nozzle 


Flow,  Low  Pressure  and  Bleeder  Arrangement 

through  an  arc  considerably  less  than  180  deg.  so  that 
the  jet  on  leaving  the  wheel  still  has  some  kinetic 
energy. 

The  impulse  type  of  turbine  works  with  high  steam 
velocities  and  few  stages.  Each  stage  may,  however, 
be  provided  with  2  or  more  rows  of  revolving  blades, 
known  as  velocity  rows,  with  intermediate  rows  of 
stationary  guide  blades,  which  reduce  velocity  and  take 
out  energy  until  the  steam  reaches  a  diaphragm,  which 
extends  to  the  shaft  and  which  carries  the  orifices 
between  stages,  when  it  expands  through  these  orifices, 
losing  pressure  and  again  gaining  a  high  velocity. 
Figure  1  is  a  diagram  showing  the  arrangement  of 
nozzles  and  buckets  in  a  2-stage  Curtis  turbine. 

Characteristics  of  the  impulse  or  velocity  type  of 
turbine  may  be  classified  as  follows :  Few  stages ; 
expansion  takes  place  in  nozzles ;  large  drop  in  pres- 
sure per  stage;  initial  steam  velocities  1000  to  4000  ft. 
a  second;  blade  velocities  400  to  1200  ft.  a  second;  best 
efficiency  is  obtained  when  the  blade  velocity  is  nearly 
half  the  initial  velocity  of  the  steam. 

Reaction  Turbines 

TN   the   reaction  turbine,  approximately   one-half  the 
expansion  in  any  one  stage  takes  place  in  the  sta- 
tionary blades,  imparting  to  the  steam  a  velocity  sub- 
stantially equal  to  that  of  the  moving  blades,  so  that 


FIG.    1. 


CURTIS   TYPE   OF   IMPULSE   NOZZLES   AND   BLADES   FOR 
2    STAGES 


that  has  a  shape  to  give  the  highest  velocity ;  and  the 
wheel  blades  must  be  of  such  shape  and  arranged  to 
run  at  such  speed  as  to  abstract  the  largest  possible 
amount  of  the  velocity  energy  of  the  jet  before  leaving 
contact  with  it. 

Primarily,  steam  turbines  are  divided  into  2  gen- 
eral classes,  those  employing  the  impulse  principle 
and  those  employing  the  reaction  principle,  although  in 
later  machines  these  types  have  been  combined  in  one 
turbine  with  excellent  results. 

Impulse  Type 

JN  turbines  of  the  impulse  type  complete  expansion 
for  any  one  stage  takes  place  in  the  nozzles,  and  the 
steam  is  delivered  to  the  moving  blades  with  a  velocity 
somewhat  more  than  double  that  of  the  blades.  Pres- 
sure throughout  a  stage  is  practically  constant,  the 
passages  between  the  moving  blades  being  of  uniform 
or  even  slightly  increasing  cross-section  from  inlet  to 
outlet.  The  moving  blades  check  and  reverse  the 
motion  of  the  steam  current  and  the  resistance  of  the 
steam  current  to  this  change  exerts  a  force  against  the 
blades  which  sets  the  rotor  in  motion. 

If  it  were  possible  for  the  direction  of  the  jet  to  be 
completely  reversed,  or  through  an  arc  of  180  deg.,  and 
the  velocity  of  the  blade  in  the  direction  of  the  entering 
jet  was  one-half  the  velocity  of  the  jet,  then  all  the 
kinetic  energy  due  to  the  velocity  of  the  jet  would  be 
converted  into  work  on  the  blade  and  the  final  velocity 
of  the  jet  with  reference  to  the  earth  would  be  zero. 
This  complete  reversal,  however,  is  impossible,  since 
room  has  to  be  allowed  between  the  blades  for  the 
passage  of  the  steam,  and  they  are,  therefore,  curved 
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COMPOUA/O  IMPULSE      COMPOU/\/D  ffCACTION 


FIG.    2.      NOZZLES,    GUIDES    AND    WHEEL    BLADES    OF    IMPULSE 

AND  REACTION  TYPE  TURBINES.      1,   SIMPLE,   IMPULSE; 

2,     COMPOUND     SINGLE     STAGE     IMPULSE;  3, 

COMPOUND    REACTION. 

it  enters  them  without  impact.  The  remainder  of  the 
expansion  takes  place  in  the  moving  blades,  the  spaces 
between  which  gradually  grow  larger  from  the  inlet 
to  the  exit  side  of  the  turbine,  forming  a  ring  of  moving- 
nozzles.  The  velocity  imparted  to  the  steam  by  reason 
of  the  expansion  occurring  in  the  moving  blades,  pro- 
duces a  reactive  effort  on  these  blades  which  turns 
the  rotor  of  the  turbine.  This  effect  is  similar  to  that 
produced  by  water  issuing  from  an  ordinary  hose  noz- 
zle. The  arrangement  of  Fig.  3  is  an  example  of  the 
reaction   turbine. 
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Some  of  the  characteristics  of  the  reaction  type  of 
turbine  are:  Many  stages;  no  nozzles;  small  drop  in 
pressure  in  a  stage;  steam  velocities  low,  300  to  600 
ft.  a  second ;  blade  velocities  150  to  400  ft.  a  second ; 
the  best  efficiency  is  obtained  when  the  blade  velocity 
is  nearly  ecpial  to  the  highest  steam  velocit3^ 

Each  of  these  2  general  classes  of  turbines  has  its 
partisans,  and  doubtless  always  will  have,  but  in  later 
practice  combination  of  the  2  principles  is  utilized  to 
gain  the  advantages  of  both. 

The  use  of  a  single-impulse  element  for  the  first 
stage  of  the  expansion  is  desirable,  inasmuch  as  it 
replaces  without  any  appreciable  sacrifice  of  economy, 
a  considerable  number  of  rows  of  reaction  blading  in 
the  least  efficient  part  of  a  reaction  turbine,  and  makes 
possible  a  shorter  and  consequently  stififer  rotor. 

The  all-impulse  type  necessitates  a  rotor  built  up  of 
disks  mounted  on  a  shaft  of  small  diameter,  in  order 
that  the  clearance  between  the  shaft  and  the  dia- 
phragms separating  the  pressure  chambers  may  be  as 
small  as  possible,  so  that  the  considerable  pressure 
drops  between  adjacent  stages  will  not  cause  too  much 
leakage. 

In  the  reaction  type,  the  pressure  drops  between 
adjacent  stages  are  much  smaller,  and  the  body  of 
the  rotor  may  be  built  up  in  the  form  of  a  hollow 
drum,  which  is  much  stiffer  than  the  shaft  and  disk 
design. 

Variations  in  Design 

J)EVELOPAIENT  of  high-speed  alternating-current 

generators  of  large  capacities  has  made  it  desirable 

to  make  certain  radical  departures  from  the  conven- 
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FIG.   3.      SINGLE   FLOW   REACTION   TYPE   TURBINE 

tional  reaction  design.    Three  modifications  are  shown 
diagrammatically  in  Figs.  1,  3,  4  and  5. 

Single-Flow  Type 

pi  CURE  3  illustrates  the  original  single-flow  reaction 
type.  Steam  is  admitted  to  an  annular  chamber  in 
the  casing,  from  which  it  passes  alternately  through 
rings  of  fixed  and  moving  blades  on  the  small  diam- 
eter of  the  drum  or  rotor;  the  blades  are  of  progres- 
sively increasing  lengths,  so  that  the  steam  expands  in 
volume  as  it  passes  through  the  successive  rings,  and 
when  the  volume  of  the  steam  has  increased  so  that 
blades  on  this  small  diameter  of  drum  to  provide  pas- 
sageway for  it  at  reasonable  velocity,  would  be  incon- 
veniently long,  the  diameters  of  drum  and  casing  are 
increased  for  the  next  stage  of  the  expansion.  The 
available  area  of  the  steam  passage  through  the  blades 
is  a  fairly  constant  percentage  of  the  product  of  the 
mean  circumference  of  the  blade  ring  multiplied  by  the 
height  of  the  blades. 

If  the  mean  diameter  of  the  ring  of  blades  in  the 
second  stage  be  increased  to  about  1.42  times  that  in 
the  first  stage,  the  area  through  each  blade  ring  per 
inch  of  blade  height  will  be  1.43  times  that  through  the 


first  stage  rings.  On  account  of  the  larger  diameter, 
the  mean  speed  of  the  blades  will  also  be  ^  A2  times 
that  the  blades  in  the  first  stage,  consequently  the 
actual  velocity  of  the  steam  through  the  blades  in  the 
second  stage  may  be  1.42  times  that  in  the  first  stage, 
yet  have  the  same  velocity  relative  to  the  blades.  If 
the  area  through  the  second  stage  blades  per  inch  of 
height    and    the    velocity    of    the    steam    through    the 
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FIG.      1.      COMBINED     IMPULSE     AND     REACTION     ARRANGEMENT 

blades  are  both  1.43  times  as  great  as  in  the  first  stage, 
then  to  pass  the  same  volume  of  steam  per  second  the 
blades  in  the  second  stage  need  be  only  one-half  as 
high  as  those  in  the  first  stage. 

As  the  steam  expands  in  the  second  stage,  its 
volume  will  increase  until  the  blade  heights  required 
again  become  excessive.  The  drum  diameter  is  agam 
increased,  and  the  blades  heights  on  the  enlarged  diam- 
eter are  reduced.  Expansion  proceeds  in  other  stages 
through  progressively  increasing  blade  rings  until  the 
pressure  of  the  steam  falls  to  that  of  the  exhaust. 

Impulse  and  Reaction  Single-Flow  Type 
A  MODIFICATION  of  the  single-flow  design  is  illus- 
tratcd  in  Fig.  4  in  which  the  smallest  barrel  of 
reaction  blading  is  replaced  by  an  impulse  wheel. 
Steam  is  admitted  to  the  nozzle  block  A,  is  expanded 
in  the  nozzles  and  discharged  against  a  portion  of  the 
blades  on  the  impulse  wheel.  The  intermediate  and 
low-pressure  stages  are  indentical  with  the  correspond- 
ing stages  in  the  reaction  type  illustrated  in  Fig.  3. 
The  substitution  of  the  impulse  element  for  the  high- 
pressure  section  of  reaction  blading  has  no  influence 
one  way  or  another  on  the  efficiency.  That  is  to  say 
the  efficiency  of  an  impulse  wheel  is  about  the  same  as 
the   least  efficient  section   of  reaction   blading.     This 
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FIG.  5.   IMPULSE  AND  DOUBLE  FLOW  REACTION  TYPE 

design  is  attractive,  however,  in  that  it  shortens  the 
machine  materially,  and  gives  a  stiffer  design  of  rotor. 
Entering  steam  from  the  nozzle  chamber  has  its 
pressure  and  temperature  materially  reduced  by  ex- 
panding through  the  nozzles.  As  the  nozzle  chamber 
is  cast  separately  from  the  main  cylinder,  the  tem- 
perature and  pressure  differences  to  which  the  cylinder 
is  subjected  are  correspondingly  lessened.  The 
straight  reaction  type  has,  however,  probably  on  ac- 
count of  its  small  diameter  at  the  high-pressure  sec- 
tion, always  shown  itself  to  be  adequate  for  all  steam 
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"•pressures  and  temperatures  encountered  in  ordinary 
practice.  The  principal  advantage  of  the  high-pres- 
sure impulse  element,  is  that  without  any  sacrifice  of 
economy,  it  shortens  the  rotor  to  such  an  extent  as 
to  make  a  double-flow  design  practicable. 

Double-Flow   Turbine 

jyjAXIMUM  economical  capacity  of  a  single-flow  tur- 
bine is  limited  by  the  rotative  speed  as  the  eco- 
nomical velocity  at  which  steam  may  pass  through  the 
blades  of  the  turbine  depends  on  the  velocity  of  the 
moving  blades.  The  capacity  of  the  turbine  depends 
on  the  weight  of  the  steam  passed  per  minute,  which 
in  turn  depends  on  the  mean  velocity  of  the  blades 
and  their  height.  For  a  given  rotative  speed,  the 
mean  diameter  of  blade  ring  practicable  is  limited 
by  the  allowable  stresses  due  to  centrifugal  force,  and 
there  is  a  practical  limit  for  the  height  of  the  blades. 
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FIG.    6.     IMPULSE    HIGH    PRESSURE    STAGE,     SINGLE    FLOW 
SECOND   ELEMENT   AND   DOUBLE   FLOW   IN  THIRD   ELEMENT 

Now  if  we  make  the  rotative  speed  only  half  as 
great,  the  maximum  diameter  of  the  rotor  may  be 
doubled  and,  without  increasing  the  height  of  the 
blades,  the  capacity  of  the  turbine  will  be  doubled. 
So  with  the  single-flow  steam  turbine,  as  with  the 
single-crank  reciprocating  engine,  there  is  a  practical 
limiting  economical  capacity  for  any  given  speed.  If 
this  limit  is  reached  with  a  single-crank  reciprocating 
■engine,  we  may  produce  a  unit  of  double  the  power  at 
the  same  speed  by  coupling  2  single-crank  engines  to 
■one  shaft.  We  accomplish  similar  results  by  making 
a  double-flow  turbine  which  is  in  effect,  as  will  be  seen 
from  Fig.  5,  2  single-flow  turbines  made  up  in  a  single 
rotor  in  a  single  casing  with  a  common  inlet  and  2 
•exhausts.  Steam  enters  through  the  nozzle  chamber, 
acts  on  the  impulse  element,  and  then  the  current 
divides,  one-half  of  the  steam  going  through  the  reac- 
tion blading  at  the  left  of  the  impulse  wheel ;  the 
remainder  passes  over  the  top  of  the  impulse  wheel 
and  through  the  impulse  blading  at  the  right. 

Semidouble-Flow  Type 

piGURE  6  is  a  modification  in  which  the  interme- 
diate section  of  reaction  blading  is  single-flow,  and 
the  low-pressure  section  only  is  double-flow.  This 
would  be  analogous  to  a  triple-expansion  reciprocating 
engine  with  one  high-pressure,  one  intermediate  pres- 
sure and  2  low-pressure  cylinders,  a  design  not  at  all 
uncommon  in  very  large  engines  in  which  the  required 
dimensions  of  a  single  low-pressure  cylinder  would 
be  prohibitive.  Such  turbines  are  useful  forxapaciti.es 
greater  than  is  desirable  for  a  single-flow  turbine,  and 
which  are  still  below  the  maximum  possibilities  of  a 
double-flow  turbine  of  the  same  speed.  In  such  ma- 
chines the  best  efficiency  is  secured  by  making  the 
intermediate  blading  in  a  single  section  large  enough 
to  pass  the  entire  quantity  of  steam. 


A  dummy  similar  to  those  used  on  the  single-flow 
reaction  type,  shown  at  the  right  of  the  impulse  wheel, 
compels  all  of  the  steam  to  pass  through  the  single 
intermediate  section ;  the  current  is  then  divided,  one- 
half  passing  directly  to  the  adjacent  low-pressure  sec- 
tion, while  the  other  half  passes  through  the  holes 
shown  in  the  periphery  of  the  hollow  rotor  and  through 
the  rotor  itself,  beyond  the  dummy  ring,  into  the  other 
low-pressure  section  at  the  right-hand  end  of  the  tur- 
bine. 

There  are  sound  engineering  reasons  for  the  exist- 
ence of  single-flow,  double-flow,  and  semidouble-flow 
turbines.  The  double-flow  turbine  is  not  a  design  that 
is  inherently  superior  to  the  single-flow  design,  but  it 
is  used  under  conditions  for  which  the  single-flow 
machine  is  unsuitable.  Similarly,  the  semidouble-flow 
is  recommended  only  for  conditions  which  it  can  meet 
more  satisfactorily  than  either  of  the  other  types. 

Special  Turbines 

TTWO  special  adaptations  are  the  low-pressure  or  ex- 
haust turbine,  and  the  bleeder  turbine.  Low-pres- 
sure turbines  use  exhaust  steam  from  other  apparatus 
and  are  valuable  as  expanding  to  lower  pressures  than 
could  be  utilized  by  reciprocating  engines  and  for  the 
purpose  of  increasing  economy  and  capacity  with  a 
minimum  outlay  for  new  equipment. 

Bleeder  turbines  are  for  use  in  plants  which  are 
required  to  furnish,  not  only  power,  but  also  con- 
siderable and  varying  quantities  of  low-pressure  steam 
for  heating  purposes.  In  these  turbines  a  part  of  the 
steam  after  it  has  done  work  in  the  high-pressure 
stages  may  be  diverted  for  heating  or  industrial  use, 
and  the  remainder  expanded  through  the  low-pressure 
blading  and  exhausted  into  the  condenser.  In  this  way, 
none  of  the  energy  of  the  heating  steam,  due  to  the 
difference  of  pressure  between  the  boiler  and  the  heat- 
ing system,  is  wasted.  On  the  other  hand,  if  no  steam 
is  required  for  heating  purposes,  the  turbine  operates 
just  as  efficiently  as  if  the  bleeder  feature  were  absent. 


STEAM  TURBINE  DETAILS 

Governing    and    Governors,    Blades,    Wheels, 
Diaphragms  and   Bearings 

FOR  governing  the  speed  of  turbines  there  are  3 
general  types  of  governors  in  use:  The  balanced 
throttling  valve,  multiple  closing  or  relay  valves, 

and  intermittent  admission.  Turbines  of  standard 
make  are  examples  of  these  3  classes.  Another  method 
of  governing  is  used  in  connection  with  the  inter- 
mittent admission  which  consists  of  a  means  for  ad- 
mitting high-pressure  steam  directly  to  the  later  stages 
of  a  turbine  by  means  of  a  bypass  valve  in  order  to 
provide  for  heavy  overloaded  conditions. 

The  speed  of  Parsons  turbines  is  usually  controlled 
by  a  centrifugal  governor  of  the  Hartung  or  similar 
type  which  regulates  the  piston  of  a  balanced  poppet 
valve  through  the  medium  of  a  steam  or  oil  relay. 
The  latter  type  is  coming  into  more  general  use  on 
account  of  its  many  advantages  over  the  steam  relay. 
The  steam  is  throttled  either  at  constant  pressure  or 
by  a  pulsating  action. 

Impulse  turbines,  and  turbines  employing  a  high- 
pressure  nozzle  ring  usually  govern  by  means  of  Hart- 
ung type  governors  and  oil  relays.  The  speed  is 
sometimes  controlled  by  simple  throttling  of  the  steam, 
as  with  the  De  Laval  turbines ;  additional  nozzles  can 
be  opened  or  closed  by  hand   as   required;   but  this 
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system  would  be  unsuitable  with  violently  fluctuating 
loads.  Other  types  employ  both  throttling  and  auto- 
matic nozzle  regulation,  while,  again,  many  turbines, 
particularly  of  the  Curtis  type,  are  built  for  nozzle 
governing  alone. 

The  Westinghouse  Machine  Co.  uses  a  vibrating  oil 
relay  system  on  many  of  its  machines.  Recently  it 
has  adopted  on  some  sizes  a  powerful  governor  which 
is  direct-connected  to  the  governing  valve  and  oper- 
ates it  without  the  use  of  relays. 

All  turbines  are  now  provided  with  a  small  over- 
speed  governor,  usually  placed  at  the  outside  end  of 
the  shaft.  This  operates  at  a  determined  percentage 
overspeed  and  closes  the  main  or  secondary  steam 
valve  either  by  means  of  a  steam  or  oil  relay  or  by 
a  falling  weight  through  a  system  of  levers  and  springs. 
The  oil  relay  system  has  the  advantage  that  the  valve 
shuts  immediately  should  the  oil  supply  fail  for  any 
reason. 

Reaction  turbines  are  usually  provided  with  a 
secondary  overload  valve  and  bypass  which  automat- 
ically admits  live  steam  to  the  second  diameter  of 
blades.  Impulse  turbines  have  additional  sets  of  noz-- 
zles  with  valves  which  may  be  opened  automatically, 
or  by  hand  in  case  of  overloads. 

On  the  larger  sizes  of  Curtis  turbines  a  governor 
of  the  multiple  or  relay  control  type  is  used,  with 
which  the  speed  is  controlled  by  opening  and  closing 
small  valves  admitting  steam  to  the  separate  nozzle 
sections.  These  valves  are  operated  from  the  governor 
mechanism  and  are  designed  to  be  fully  opened  or 
shut,  like  a  pop  safety  valve,  in  order  to  prevent 
cutting  of  the  seats  by  wire  drawing. 

Control  of  the  nozzle  valves  by  the  governor  has 
been  effected  by  means  of  positive  mechanical  con- 
nections, electrical  connections,  and  hydraulic  cylin- 
ders.    The   last   method   has   been   found   most   satis- 


FIG.  1.   DETAILS  OF  CURTIS  GOVERNOR  WITH  ELECTRICALLY 
OPERATED  VALVES 


factory  and  is  used  on  the  later  machines.  Control 
by  multiple  valves  gives  excellent  economy,  as  the 
steam  is  used  at  an  almost  constant  thenno-dynamic 
efficiency,  whatever  the  load. 

The  electrical  method  of  control  by  multiple  valves 
is  shown  diagrammatically  in  Fig.  1.  In  actual  prac- 
tice, however,  the  electro-magnets  operate  pilot  valves 
which  in  turn  control  the  admission  valves.  The 
governor  actuates  an  electric  controller  which  con- 
nects  the   various   electro-magnets,   to  the   source   of 


current,  the  number  connected  depending  upon  the 
load.  A  safety  switch  is  tripped  when  a  predeter- 
mined speed  is  reached  which  disconnects  the  control- 
ler and  magnets  from  the  source  of  current  supply. 

Nozzles 

f^IGH-PRESSURE  nozzles  in  impulse  or  combina- 
tion turbines  are  made  of  bronze  or  nickel  steel 
highly  polished  inside  and  placed  either  in  the  upper 
end  of  the  casing  itself,  or,  preferably,  in  a  separate 
steel  casting  which  bolts  upon  the  casing.  In  the 
latter  construction  the  casing  itself  is  never  subjected 
to  the  high  temperature  or  pressure  of  the  entering 
steam. 
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FIG.    2.      SECTION    OF    DIVERGENT    NOZZLE 

Nozzles  in  the  diaphragms  between  stages  are 
usually  made  of  nickel  steel  or  other  special  steel,  bent 
to  the  proper  form  and  cast  in  place  in  the  diaphragm 
body.  Some  manufacturers  use  brass  nozzles  in  place 
of  steel,  made  up  in  sections  and  riveted  or  bolted  in 
place. 

All  these  passages  must  be  smooth  and  preferably 
very  highly  polished  to  reduce  friction  losses.  In 
practice  frictionless  flow  of  steam  through  a  nozzle 
is  not  possible  as  there  is  always  some  friction  between 
the  steam  and  the  nozzle  walls  and  this  causes  a  re- 
duction of  the  final  velocity  of  the  steam. 

The  friction  of  the  steam  in  the  nozzle  generates 
heat,  most  of  which  is  returned  to  the  steam,  improv- 
ing its  quality,  hence  the  friction  work  is  not  entirely 
lost.  From  experiments  that  have  been  made,  it 
is  reasonably  safe  to  assume  a  friction  loss  of  10  per 
cent,  of  the  total  heat  drop  as  an  average  value  for 
nozzles. 

When  expanding  nozzles,  shown  in  Fig.  2,  are 
used  the  pressure  at  the  throat  cannot  be  less  than  0.58 
of  the  initial  pressure,  but  having  passed  this  point 
there  is  nothing  to  preclude  further  expansion  down  to 
the  pressure  of  the  surrounding  medium.  The  further 
expansion  increases  the  velocity  of  the  steam,  but 
unless  the  flow  is  concentrated  in  one  direction,  the 
energy  will  be  dissipated,  and  lost,  for  any  useful 
purpose. 

The  function  of  the  divergent  nozzle  used  in  tur- 
bine design  is  to  direct  the  jet  issuing  from  the  throat 
in  a  definite  direction  so  that  the  kinetic  energy  gener- 
ated may  be  made  available.  There  is  no  more  ener- 
gy in  the  flow  from  an  expanding  nozzle  than  from  a 
simple  orifice,  but  if  properly  proportioned  the  nozzle 
allows  the  steam  to  expand  from  the  critical  pressure 
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with  a  minimum  of  \'ibration,  and  renders  the  kinetic 
energy  of  the  jet  available  along  some  definite  line 
of  action. 

Eor  short  nozzles,  whether  rounded  at  the  entrance, 
convergent  or  straight,  there  is  a  sudden  drop  of  pres- 
sure just  beyond  the  throat  or  entrance,  to  a  pressure 
below  that  of  the  discharge  chamber.  The  pressure 
returns  to  the  pressure  of  the  exhaust  medium  in  a 
series  of  oscillations  roughly  proportionate  to  the  de- 
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SHAPE  OF  VANES  IN  IMPULSE  WHEELS 
SHAPE  OF  VANES  IN  REACTION  WHEELS 


pression,  and  decreasing  as  a  damped  vibration  until 
at  perhaps  1  or  lYi  times  the  length  of  the  nozzle  the 
pressure  has  settled  down  to  that  of  the  lower  medium. 
It  is  the  function  of  a  well  designed  divergent  nozzle 
to  reduce  these  oscillations  to  a  minimum. 

Blading  of  Reaction  Turbines 

JN  Parsons  turbines  the  blades  are  generally  cut, 
punched  or  pressed  into  proper  form  from  strips  of 
drawn  material.  Some  builders  of  turbines  of  the 
Parsons  type  use  Sankey's  solid  foundation  ring  held 
in  place  by  a  soft  metal  calking  strip.  As  this  form  is 
usually  all  machine  made,  it  is  considered  by  many 
engineers  to  be  safer  than  where  dependence  is  placed 
on  hand  work,  such  as  must  ordinarily  be  done  Avhere 
each  distance  piece  is  calked   separatelv. 

There  are  many  methods  in  vogue  for  spacing  and 
reinforcing  the  ends  of  Parsons  blading.  The  West- 
inghouse  Machine  Co.  uses  a  comma-shaped  wire 
threaded  through  the  blades  near  their  outer  end  and 
bent  over  between  them. 


Blading  of  Impulse  Turbines 


I 


MPULSE  blades  are  stamped  from  sheets,  drop 
forged  or  milled  from  solid  bars  with  or  without  a  wide 
base  to  act  as  a  distance  piece,  or  are  made  from  ex- 
truded metal  strips  of  the  clesired  cross-section.  Usual- 
ly these  blades  are  of  crescent  section,  but  some  are 
formed  of  flat  material  and  made  of  constant  thickness 
over  the  width  of  the  blade.  The  separate  distance 
pieces  are  usually  of  the  same  material  as  the  blades 
themselves. 

In  general,  all  impulse  blades  are  provided  with 
shrouds  to  prevent  vibration  and  also  to  provide  an 
enclosed  passageway  for  the  steam  at  high  velocities. 
As  there  is  no  drop  in  pressure  between  the  2  sides  of 
a  row  of  moving  blades,  the  clearance  can  be  made 


large,  both  on  the  end  and  sides,  so  that  there  is 
little  possibility  of  rubbing  when  in  operation. 

Impulse  blading  is  usually  held  in  place  in  dove- 
tailed grooves  or  in  inverted  T-shaped  slots,  although 
some  manufacturers  form  their  blades  with  2  legs 
which  straddle  the  disks  and  are  held  firmly  in  place 
by  rivets. 

Nearly  all  builders  use  blading  on  which  the  dis- 
charge side  of  the  blade  makes  a  sharper  angle  with 
the  axis  than  the  inlet  side.  This  does  not  necessarily 
mean  that  the  discharge  area  of  the  blades  is  smaller 
than  the  inlet  area,  for  the  blade  is  usually  lengthened 
radially  on  the  discharge  side,  so  that  inlet  and  dis- 
charge areas  are  made  equal.  The  sharper  angle  of 
discharge  reduces  slightly  the  velocity  of  exhaust 
relative  to  the  moving  blade. 

On  turbines  of  the  impulse  type  there  is  usually 
but  a  small  difiference  between  the  inlet  and  outlet 
angles  of  the  first  row  of  moving  blades,  but  on  the 
second  row  of  moving  blades  in  the  stage,  •  the  en- 
trance and  exit  angles  often  differ  by  as  much  as 
15  deg. 

Some  impulse  turbine  designs  are  such  that  there 
must  evidently  be  some  such  effect  in  the  moving 
blades  as  is  obtained  in  reaction  turbines,  though  not 
sufficient  to  cause  any  noticeable  end  thrust. 

Shape  of  Vanes 

IN  Figs.  3  and  4  are  shown  the  shape  of  moving 
vanes  and  guide  vanes  of  impulse  and  reaction  tur- 
bines respectively.  In  impulse  turbines  the  wheel 
vanes  are  symmetrical  or  nearly  so.  In  Fig.  3  G  G  are 
the  guide  vanes,  which  if  the  fall  of  pressure  is  small, 
need  not  provide  diverging  passages.  The  wheel  vanes 
at  Vi  have  both  faces  parallel,  and  the  vanes  at  Vo  are 
thicker  at  center  than  at  the  edges  to  maintain  a  con- 
stant area  and  so  avoid  possible  eddy  currents.     The 

DIMENSIONS    AND   WEIGHT    OF   PORSONS   TYPE    TURBINES 


Kw. 


300 
500 
750 
1,000 
1,500 
2,000 
3,500 
5,500 


300 
500 
750 
1,000 
1,500 
2,000 
3,500 
6,500 
7,500 


R.  P.  M. 


Length. 


bo  cycles  s 

3,000 
3,600 
1,800 
1,800 
1,800 
1,200 

900 

720 

2S  cycles  2 

1,500 
1,500 
1,500 
1,500 
1,500 
1,500 

750 

750 

750 


or  3  phase. 


23  ft. 
»ift. 
27  ft. 
29  ft. 


4  in 
fi  in. 
0  in. 
Oin. 


31  ft.  10  in. 
?A  ft.  9  in. 
35  ft.  9  in. 
46  ft.    0  in. 

or  J  phase. 


23  ft. 

24  ft. 

28  ft. 

29  ft. 
32  ft. 
38  ft. 
42  ft. 


6  in 
6  in 
3  in 
9  in 
Bin 
Oin 
5  in 


46  ft.  10  in 
50  ft.  10  in 


Width. 


Height. 


Weight,  lb. 


Not 

ever 

4  ft. 

0  in. 

4  ft. 

Oin. 

5  ft. 

10  in. 

6  ft. 

10  in. 

6  ft. 

10  in. 

9  ft. 

2  in. 

10  ft. 

Oin. 

11  ft. 

4  in. 

Not 

over 

6  ft. 

4  in. 

6  ft. 

4  in. 

6  ft. 

4  in. 

7  ft. 

6  in. 

7  ft. 

6  in 

9  ft. 

Oin. 

11  ft. 

8  in. 

13  ft. 

2  in. 

13  ft. 

3  in. 

66oo  volts. 


5  ft. 
5  ft. 

5  ft. 

6  ft. 
6  ft. 

8  ft. 

9  ft. 
10  ft. 


lin. 
lin. 
9  in. 
6  in. 
6  in. 
2  in. 
4  in. 
6  in. 


66oo  volts. 


5  ft. 

5  ft. 

6  ft. 

6  ft. 

7  ft. 

8  ft. 

10  ft. 

11  ft. 
11  ft. 


9  in, 
9  in 
Oin 
9  in 
Oin 
Oin 

5  in 

6  in 
6  in 


36,500 

40,000 

65,200 

81,500 

103.000 

138,000 

237.000 

417,000 


51,000 
56.600 
75,500 
104,200 
131,000 
166,000 
356,000 
400,000 
511,000 


guide  vanes  in  Fig.  4  are  shown  at  G  G  and  the  wheel 
vanes  at  VV.  This  figure  shows  in  a  general  way 
the  contour  that  must  be  obtained  in  reaction  tur- 
bines. 

Bearings  and  Lubrication 

PRACTICE  varies  widely  with  regard  to  the  design 
and  construction  of  journals  and  bearings.  Build- 
ers of  impulse  turbines  invariably  use  cast-iron  bear- 
ing shells  provided  with  spherical  self-alining  pads 
and  lined  with  white  metal.     These  are  being  used  to 
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an  increasing-  extent  on  Parsons  turbines  and  without 
excei)tion  on  all  low-speed  units.  Some  nianufae- 
turers  still  retain  the  original  Parsons  form  ot  bronze 
bearing  shell  with  concentric  rings  on  the  outside, 
separated  from  each  other  by  oil  films. 

It  has  been  claimed  for  this  type  of  bearing  that  the 
oil  films  dampen  any  slight  vibration  of  the  spindle 
and  thus  provide  a  quieter  running  machine. 

Practice  seems  to  be  tending  towards  flooded  lubri- 
cation, in  which  a  great  quantity  of  oil  at  a  tempera- 
ture of  about  100  deg.  E.  is  forced  through  the  bear- 
ings by  a  pump  of  the  rotary,  centrifugal  or  geared 
type.  dri\en  from  the  main  shaft  of  the  turbine.  The 
oil  pressure  at  the  bearings  \aries  from  3  to  20  lb.  per 
sq.  in.  The  life  of  the  oil  is  much  longer  in  this 
system  than  with  very  hot  oil  and  wear  on  the  bear- 
ings themsehes  is  minimized. 

Spindle  Construction 

pARSONS  turbines  in  .\merica  are  usually  l)uilt  with 
a  hollow  (juill  into  which  the  journal  ends  are  forced 
and  fastened  by  shrink  links  or  bolts.  The  high-pres- 
sure blading  is  placed  in  grooves  in  one  end  of  the 
quill  itself.  The  intermediate  and  low  pressure  blades 
are  usually  carried  on  cast  or  forged-steel  rings  which 
are  afterwards  forced  and  keyed  upon  the  central 
(|uill. 

Shafts  of  im])ulse  turbines  are  usually  in  one  piece 
and  carry  the  blade  disks,  which  are  high-grade  steel 
or  nickel-steel  forgings  or  castings.  These  disks  are 
fitted  and  keyed  on  the  shaft  and  held  in  place  by 
shrink  links  or  lock  nuts.  It  is  quite  general  practice 
now  to  design  the  shafts  so  that  the  normal  speed  of 
the  turbine  will  be  considerably  below  the  critical 
speed  due  to  any  slight  unbalancing  of  the  mass  that 
ma}'  be  present. 

Packing  Glands 

\/^ARIOUS  metallic  and  fibrous  packings  which  give 
excellent  results  both  as  to  wear  and  tightness  in  a 
stuffing  l)ox  for  a  reciprocating  piston  rod,  are  not 
satisfactory  when  applied  to  a  stuffing  box  on  a  shaft 
rotating  several  thousand  times  a  minute.  In  gen- 
eral the  packing  in  a  steam  turbine  is  subject  only 
to  a  moderate  i)ressure  difference,  that  is,  the  dififer- 
ence  between  the  pressure  of  the  atmosphere  and  the 
vacuum  at  the  exhaust  end  of  the  turbine.  Instead 
of  preventing  the  escape  of  steam  from  the  turbine,  the 
office  of  the  packing  is  to  prevent  air  leaking  into  it. 

A  small  impeller  supplied  with  water  is  provided 
on  all  American  built  Parsons  turbines  to  form  an  air 
seal  at  the  shaft  glands. 

Impulse  turbines  use  carbon  rings  at  the  high-pres- 
sure gland,  especially  wdien  superheated  steam  is  used. 
The  leakage  past  the  first  rings  is  carried  through  a 
passage  and  pi])e  to  the  low-pressure  glands  to  act  as 
a  vacuum  seal.  The  labyrinth  packing  in  the  dia- 
phragms is  usually,  of  bronze  in  the  high-pressvire 
stages  and  frequently  of  wdiite  metal  in  the  low-pres- 
sure section.  The  low-pressure  shaft  glands  are  made 
either  with  carbon  or  labxrinth  packing,  sealed  by 
steam. 

Thrust  Bearings 

'Y  1 1  RUST  bearings  arc  now  provided  on  all  types  of 
turbines.  These  serve  to  adjust  the  position  of  the 
spindle  and  to  take  up  any  end  thrust  present.  The 
end  thrust  in  well  designed  turbines  is  usually  of  small 
amount  and   seldom  causes  trouble.     'J'hese  bearings 


are  usually  fiooded  with  oil  and  are  often  made  with 
bronze  rings  which  can  easily  be  replaced  in  case  of 
damage. 

Several  builders  of  impulse-reaction  turbines  have 
substituted  an  oil  thrust  piston  for  the  steam  balance 
piston  of  the  usual  form.  This  piston  is  placed  on  the 
governor  end  of  the  shaft  outside  of  the  casing  proper. 
The  thrust  is  taken  up  by  oil  which  is  supplied  under 
pressure  and  which  can  escape  only  through  sets  of 
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Tabi,e  II. 


Size  of  Cylinder. 

Approx. 

Capacity 

A 

D 

Diam. 
H    P. 

Diam 
L.  V. 

Stroke. 

Generator 
in  Kw- 

12 

24 

30 

200 

18  ft. 

3  in. 

15  ft. 

7  in. 

22  ft. 

0  in. 

19  ft. 

0  in. 

12 

24 

36 

18  ft. 

9  in. 

16  ft 

8  in. 

23  ft. 

0  in. 

19  ft. 

0  in. 

14 

28 

.30 

«« 

18  ft. 

4  in. 

15  ft. 

8  in. 

24  ft. 

6  in. 

19  ft. 

0  in. 

14 

28 

36 

18  ft. 

10  in. 

10  ft. 

8  in. 

25  ft. 

Oin. 

19  ft. 

6  in. 

16 

32 

36 

400 

m  ft. 

7  in. 

17  ft. 

0  in. 

2<i  ft. 

6  in. 

20  ft. 

0  in. 

16 

32 

42 

22  ft. 

3  in. 

17  ft. 

6  in. 

27  ft. 

6  in. 

20  ft. 

0  in. 

18 

36 

36 

500 

19  ft. 

9  in. 

17  ft. 

5  in. 

27  ft. 

0  in. 

20  ft. 

6  in. 

18 

36 

42 

22  ft. 

6  in. 

16  ft. 

Oin. 

28  ft. 

6  in. 

21ft. 

6  in. 

18 

.36 

48 

25  ft. 

Sin. 

18  ft. 

7  in. 

30  ft. 

0  in. 

22  ft. 

3  in. 

20 

40 

36 

500 

20  ft. 

t)in. 

19  ft. 

6  in. 

«)  ft. 

6  in. 

22  ft. 

6  in. 

20 

40 

42 

22  ft. 

6  in 

19  ft. 

10  in. 

29  ft. 

0  in. 

2;3ft. 

Oin. 

20 

40 

48 

25  ft. 

Oin. 

20  ft. 

5  in. 

31  ft. 

0  in. 

23  ft. 

9  in. 

22 

44 

36 

750 

20  ft. 

Sin. 

19  ft 

10  in. 

27  ft. 

6  in. 

2:3  ft. 

6  in. 

22 

44 

42 

23  ft. 

3  in. 

21  ft. 

2  in. 

:»  ft. 

0  in. 

24  ft. 

3  in. 

22 

44 

48 

25  ft. 

8  in. 

21  ft. 

4  in. 

32  ft. 

6-in. 

25  ft. 

Oin. 

ai 

48 

42 

750 

24  ft. 

6  in. 

22  ft. 

Sin. 

:»ft. 

6  in. 

25  fl. 

2in. 

24 

48 

48 

27  ft. 

0  in. 

2;3ft. 

0  in. 

33  ft. 

Oin. 

2fjft. 

0  m. 

26 

52 

42 

1,000 

!Mft. 

Sin. 

23  ft. 

8  in. 

:»  ft. 

6  in. 

26  ft. 

10  in. 

26 

52 

48 
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labyrinth  baffles  on  the  piston  and  on  the  surrounding 
chamber.  The  piston  adjusts  itself  for  the  amount 
of  thrust  present  by  a  small  axial  movement  of  the 
shaft,  thus  opening  or  closing  the  discharge  area  for 
the  oil  through  the  labyrinth  baft'les,  and  automatically 
varies  the  oil  pressure  on  the  face  of  the  piston.  This 
arrangement  does  away  with  the  loss  of  steam  through 
balance  pistons  and  should  improve  the  turbine  effi- 
ciency, though  a  small  amount  of  power  is  required  to 
pump  the  oil. 


SUPERHEATED  STEAM  FOR  TURBINES 

pROM  the  time  that  steam  turliines  first  came  into 
use,  it  has  been  recognized  that  at  least  a  moderate 
degree  of  superheat  could  be  used  to  advantage;  the 
question  which  has  naturally  arisen  is  how  much?  This 
can  be  answered  correctly  only  after  tests  of  the  turbine 
have  been  made,  since  it  varies  with  different  makes  and 
sizes  of  turbines. 

In  reciprocating  engines,-  as  has  been  pointed  out, 
the  great  advantage  of  superheat  is  to  overcome  initial 
condensation,  but  the  turbine  has  no  initial  condensa- 


*From    Steam    Turbines    by    French. 
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tion,  as  the  term  is  used  in  connection  with  recipro- 
cating engines,  as  there  is  no  change  of  temperature 
of  the  various  parts  or  stages  of  the  turbine. 

Gain  in  economy  by  the  use  of  superheated  steam 
in  turbines  is  due  principally  to  the  reduction  of  fric- 
tion of  the  steam  as  it  passes  through  the  blades.  As 
soon  as  saturated  steam  begins  to  expand  among  the 
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PIG.  1.     EFFECT  OF  SUPERHEAT  ON  THE  STEAM  CONSTRUCTION 

OF  Turbines  and  engines 


turbine  blades,  it  begins  to  condense  and  the  friction 
of  this  vapor  against  the  blades  retards  its  flow  greatly 
and  at  the  same  time,  with  the  exceedingly  high  speed 
at  which  it  is  flowing,  is  apt  to  score  and  wear  the 
blades  badly.  To  overcome  these  difficulties,  super- 
heating is  resorted  to. 

Theoretically,   it  would   seem   that  the  amount   of 
this  superheat  should  be  enough  to  deliver  the  exhaust 
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NET  ECONOMY  IN  THE  USE  OP  SUPERHEATED  STEAM 
WITH  TURBINES 


to  the  condenser  in  a  saturated  condition,  but  this 
is  impossible,  from  a  practical  standpoint  at  least,  as 
will  be  evident  from  the  chart.  Fig.  3,  page  87. 
plotted  by  Lester  G.  French,  which  shows  the  pressure 
at  which  superheated  steam  becomes  saturated  during 
adiabatic  expansion. 

Based  on  tests  of  Curtis,  Parsons,  Zoelly  and 
Brown-Boveri  turbines,  the  curves  shown  in  Fig.  1 
give  the  efifect  of  superheat  upon  steam  consumption 
of  turbines  and  engines  with  dififerent  degrees  of 
vacuum.     The  curves  for  the  turbines  would  confirm 


the  statement  of  Parsons  and  other  authorities  that  the 
gain  in  economy  of  steam  is  about  1  per  cent  for  every 
10  deg.  of  superheat  up  to  about  150  or  180  deg.  F. 
While  this  shows  well  for  the  use  of  superheat,  it 
will  be  recognized  that  the  extra  expense  for  equip- 
ment and  production  of  superheated  steam  reduce  the 
net  economy  as  the  degree  of  superheat  is  increased. 
This  net  economy  gain  as  shown  in  Fig.  5,  calculated 
for  the  Westinghouse  Electric  and  Mfg.  Co.,  would 
indicate  that  with  175  lb.  steam  pressure  the  most 
economical  superheat  to  employ  is  160  deg.  F.  Mod- 
erate working  conditions  at  present  are  in  the  neigh- 
borhood of  175  lb.  gage  pressure,  100  deg.  superheat 
and  28-in.  vacuum. 


USE  OF  CONDENSERS  WITH 
STEAM  TURBINES 

How  Vacuum  Helps ;  the  Most  Economical  Amount  to 

Use,  Condensing  Water  needed  and  Condenser 

Required,  Cooling  Surface 

TO  secure  at  least  part  of  the  energy  that  exists  in 
steam  at  atmospheric  pressure  the  use  of  a  con- 
denser is  resorted  to,  whether  it  be  an  engine  or 
a  turbine  that  is  used  for  converting  the  heat 
energy  into  mechanical  power.  The  amount  of  energy, 
however,  that  can  be  economically  secured  by  a  turbine 
from  steam  at  atmospheric  pressure  is  greatly  in  excess 
of  that  possible  with  a  reciprocating  engine. 

The  extent  to  which  the  vacuum  may  be  carried 
is  limited  by  the  inital  temperature  of  the  cooling  water 


PIG.   1. 


VARIATION   IN  STEAM   CONSUMPTION   OF   TURBINE   DUE 
TO   CHANGE  OP  VACUUM 


and  the  expense  of  installing  and  running  the  con- 
denser to  maintain  the  highest  vacuum.  This  expense 
is  due  to  increased  capacity  of  the  condensing  outfit, 
and  the  necessity  of  maintaining  a  lower  temperature 
of  discharge  water,  which  means  an  increase  in  the 
amount  of  water  used. 

A  specific  case,  the  principle  of  which,  however, 
applies  generally,  is  summarized  in  Fig.  2  by  the  West- 
inghouse Co.  For  each  vacuum  included,  the  turbine 
economy  was  based  upon  the  assumption  that  the  unit 
should  be  designed  especially  for  that  condition  as  op- 
posed to  taking  a  given  turbine  and  operating  it  under 
the  varying  conditions  selected.  The  water  was  taken 
at  55  deg.  F.  and  surface  condensers  were  used.  On  a 
conservative  basis,  the  best  results,  as  shown  here,  are 
obtained  between  28  and  28.5  in.  vacuum.  Taking  into 
account  the  increasing  cost  and  maintenance  of  tubes 
there  is  little  inducement  to  aim  for  a  higher  vacuum 
than  28  in. 

The  saving  in  steam  at  different  vacuums  and  per 
cent  of  full  load  is  well  illustrated  in  Fig.  1.  These 
curves  are  plotted  from  the  results  of  20  to  40  tests  on 
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500-k\v.  Westinghouse-Parsons  turbines  and  apply  only 
to  that  size  and  type  of  turbine,  using  dry  steam.  The 
effect  of  vacuum,  however,  is  clearly  shown  and  gives 
a  general  idea  of  what  may  be  expected  from  other 
turbines. 
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The  amount  of  water  used  for  condensing  purposes 
depends  somewhat  upon  the  type  of  condenser.  In  the 
jet  condenser,  the  water  mingles  with  the  exhaust 
steam    so   that    condensed   steam    and    cooling   water 
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FIG.  3.   SQU.\RE  FEET  OP  COOLING  SURFACE  NECESSARY  TO 
COXDEXSE  I  LB.  OF  STEAM  PER  MINUTE 

come  to  the  same  final  temperature.  Thus  the  amount 
of  water  needed  depends  upon  the  initial  temperature 
of  the  cooling  water,  the  temperature  of  the  discharge 
water  and  the  temperature  of  the  steam  entering  the 
condenser,  and  may  be  found  by  subtracting  from  the 


total  heat  of  the  steam  above  0  deg.  F.  the  temperature 
of  the  discharge  water  and  dividing  this  difference  by 
the  difference  between  the  initial  and  final  temperatures 
of  the  cooling  water;  the  result  will  be  the  weight  in 
pounds  of  the  cooling  water  necessary  to  condense  and 
cool  1  lb.  of  steam  to  the  required  discharge  temper- 
ature. 

For  surface  condensers  the  amount  of  water 're- 
quired for  each  pound  of  steam  is  dependent  upon  the 
initial  and  final  temperatures  of  the  cooling  water,  the 
degree  of  vacuum  and  the  temperature  of  the  con- 
densed steam.  The  amount  of  water  needed  may  be 
closely  approximated  by  subtracting  from  the  total 
heat  of  the  exhaust  steam  above  0  deg.  F.  the  temper- 
ature of  the  condensed  steam  and  dividing  the  re- 
mainder by  the  temperature  range  of  the  cooling  water; 
the  result  will  be  the  pounds  of  water  required  per 
pound  of  steam. 

The  cooling  surface  needed  in  surface  condensers 
depend  upon  so  many  variable  factors  that  a  simple 
rule  which  would  apply  generally  can  hardly  be  given, 
a  table,  computed  by  Gebhardt  is,  however,  given  here- 
with from  which  the  square  feet  of  surface  required 
to  condense  1  lb.  of  steam  a  minute  can  be  obtained  for 
all  ordinary  conditions  of  operation. 


THE  REGENERATOR 

Its  Application  to  the  Low-Pressure  Steam  Turbine 

FOR    low-pressure    turbines,    there   are    2    general 
classes  of  operation;  where  the  steam  supply  is 
substantially  constant  or  varies  with  the  turbine 
load  as  in  power  station  service,  and  where  the 
steam    supply    is    widely    fluctuating    or    intermittent 
which  is  exemplified   in   rolling  mill   service,  forging 
plants,    mine   hoists,   etc. 

Engines  for   such   service  use   great  quantities  of 
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FIG.  1.   SIDE  VIEW  OP  RATEAU  REGENERATOR 
FIG.  2.   CROSS-SECTION  OP  RATEAU  REGENERATOR 

steam  under  widely  varying  loads  often  with  little  or 
no  expansion.  To  equalize  the  steam  supply  from 
these  constantly  varying  sources,  a  steam  accumulator 
has  been  developed,  as  shown  in  Figs.  1  and  2.  When 
it  arrives  in  large  quantities,  the  engine  exhaust  is  con- 
densed in  the  generator  at  about  atmospheric  pressure, 
and  is  revaporized  when  the  excess  ceases.  Condensa- 
tion and  re-evaporation  of  the  steam  follow  the  fluctu- 
ations of  pressure  as  the  supply  exceeds  or  falls  short 
of  that  required  by  the  turbine. 
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Regenerators  are  cylindrical  in  form,  with  the 
water  kept  in  forced  circulation  by  the  injection  of 
steam  or  mechanically.  The  steam  flow  from  the  re- 
generator to  the  turbine  is  constant  compared  to  that 
from  the  engine  to  the  regenerator  and  is  substantially 
equal  to  the  average  rate  of  engine  exhaust. 

Several  accessories  are  used  with  the  regenerator 
which  are  essential  to  its  successful  operation.  An 
automatic  relief  valve  is  provided  which  allows  the 
steam  from  the  engine  to  escape  into  the  atmosphere 
or  condenser,  if  the  turbine  should  not  require  all  the 
steam  exhausted  by  the  main  engine.  An  automatic 
expansion  valve  is  also  provided  so  that  live  steam 
from  the  boiler  can  be  used  for  operating  the  turbine 
should  the  engine  for  any  cause  be  temporarily  shut 
down  or  if  sufificient  exhaust  steam  is  not  available. 

Generally  a  steam  check  valve  and  a  water  check 
valve  are  provided ;  the  former  for  shutting  ofT  the 
accumulator  from  the  turbine  when  the  main  engine 
is  shut  down  and  the  turbine  is  supplied  with  live 
steam  only ;  while  the  latter  is  used  to  prevent  the 
water  in  the  accumulator  returning  toward  the  engine 
through  the  exhaust  supply  pipe,  when  the  engine  is 
shut  down. 


ALBERGER  STEAM  TURBINE 

Alberger  Pump  and  Condenser  Co.,   New  York  City 

_^LBERGER  steam  turbines  are  of  the  impulse  type ; 

the   steam    is   expanded    from    the   initial   pressure 

down  to  exhaust  pressure  by  means  of  an  expansion 

nozzle,   thereby   converting  the   entire   energy   of  the 


SIDE    SECTIONAL    VIEW 

steam  above  exhaust  pressure  into  velocity.  The  high 
velocity  steam  is  properly  guided  by  means  of  the 
nozzle  against  the  comparatively  slow  moving  vanes 
of  the  turbine  wheel  whereby  it  is  reversed  in  direction 
and  reduced  in  velocity,  while  giving  up  part  of  its 
energy  to  the  wheel.  On  leaving  the  wheel  vanes,  the 
steam  is  received  in  suitable  passages  and  again  re- 
versed in  direction  and  properly  guided  against  the 
moving  wheel  vanes  a  second  time,  thus  giving  up  a 
further  portion  of  its  energy.  This  operation  is  re- 
peated until  practically  the  entire  energy  of  the  steam 
has  been  absorbed  by  the  wheel. 


The  turbine  casing  is  of  cast  iron,  annular  in  form 
and  made  in  one  piece  provided  with  a  removable  head, 
making  a  male  and  female  fit,  which  will  allow  the 
interior  parts  of  the  turbine  to  be  readily  inspected 
or  removed.  The  exhaust  steam  opening  is  in  the 
lower  part  of  the  casing.  Suitable  brackets  are  pro- 
vided for  the  support  of  the  shaft  bearings  and  feet 
for  attaching  to  the  bedplate.  The  bearings  are  simi- 
lar to  those  used  on  the  Alberger  pump,  one  on  either 
side  of  the  casing  and  entirely  removed  from  all  con- 
tact with  the  steam. 

Turbine  wheels  and  reinforcing  rings  are  made 
of  chrome  steel ;  the  vanes  are  of  a  special  bronze  not 
afifected  by  moisture  in  the  steam  and  they  are  sO' 
secured  to  the  wheel  that  the  whole  is  practically 
one  piece  with  no  chance  of  the  vanes  becoming  loose. 
The  governor  is  of  the  throttling  type,  driven  by 
worm  gearings  from  the  main  shaft.  It  is  a  slow  speed 
governor  provided  with  a  speed  adjusting  device. 


DE   LAVAL   MULTI-STAGE   STEAM   TURBINE 

De  Laval  Steam  Turbine  Co.,  Trenton,  N.  J. 

IN  the  De  Laval  multi-stage  turbine.  Fig.  1,  the  ro- 
tating member  consists  of  a  heavy  shaft  upon  which 
is  mounted  a  series  of  disks  or  wheels,  each  revolving 
in  an  independent  chamber  formed  between  dia- 
phragms held  in  a  cylindrical  casing.  Steam  is  ad- 
mitted to  the  steam  chest  at  the  right  hand  end  of  the 
casing,  flows  through  nozzles  and  impinges  upon  the 
buckets  of  the  first  wheel. 

Nozzles  employed  in  the  first  stage  are  formed  of 
bored  and  reamed  tubes  set  in  the  nozzle  ring,  or 
they  may  be  bored  and  reamed  directly  in  the  nozzle 
ring  itself.  The  nozzles  of  this  stage  occupy  only  a 
portion  of  the  circumference,  to  allow  longer  blade 
lengths.  Any  or  all  of  these  nozzles  may  be  con- 
trolled by  hand-operated  valves  seating  upon  the  inlet 
openings,  to  admit  more  or  less  steam  as  the  load 
changes  greatly  at  dififerent  periods. 

Buckets  against  which  the  steam  impinges  have 
the  tips  with  lugs  which  fit  against  similar  projections 
on  the  adjacent  buckets,  forming  a  continuous  rim, 
which  prevents  spilling  by  confining  the  jets  of  steam 
within  closed  channels. 

Buckets  are  secured  to  the  rim  of  the  wheel  by 
transverse  dovetails,  which  permits  the  removal  or 
insertion  of  individual  buckets  without  disturbing 
others. 

Increase  in  the  cross-sectional  area  of  the  passages 
required  by  the  expansion  of  the  steam  as  it  proceeds 
through  the  turbine  is  gained  by  lengthening  the 
blades,  reducing  the  diameters  of  the  wheels  corre- 
spondingly and  increasing  the  bore  of  the  casing. 

Wheels  upon  which  the  buckets  are  mounted  con- 
sist of  steel  disks,  mounted  on  the  shaft  by  means 
of  taper  bushings.  The  hub  of  each  wheel  is  so  ex- 
tended that  the  hubs  of  adjacent  wheels  touch  one 
another,  permitting  them  to  be  locked  in  place  by  one 
nut. 

With  the  exception  of  the  nozzles  in  the  initial 
stage,  the  nozzles  of  each  succeeding  stage  are  formed 
between  guide  vanes  set  around  the  entire  periphery 
of  the  diaphragm.  They  are  spaced  and  located  upon 
the  rim  of  the  diaphragm  by  pins  and  are  held  in  place 
by  a  solid  steel  band  shrunk  over  their  tips.  Two 
pins  are  used  for  each  vane  to  determine  its  proper 
angle,  and  therefore,  in  connection  with  the  shape  of  the 
vanes,  to  fix  the  contour  and  the  cross  sectional  area  of 
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the  nozzles  formed  between  the  successive  vanes.  The 
cast-iron  diaphras^in  disk's  are  perforated  at  the  cen- 
ter and  are  fitted  witli  removable  labyrinth  packings 
in  order  to  minimize  the  Icakaj^'e  of  the  steam  from 
staj^e  to  statue  between  the  diapliraqms  and  the  cyHu- 
drical   wheel   hubs. 

The  hea\-}'  rins4s  surnuuKhnj;-  the  guide  vanes  and 
diaphragms  rest  in  a  cast-iron  wheel  case,  wdiich  is 
split  horizontally  to  render  all  working  parts  of  the 
turbine  readilv  accessible.  Leakage  from  the  first  cell 
outward  to  the  atmosphere  is  first  obstructed  by  a 
labyrinth  packing  of  double  length,  any  steam  leak- 
ing past  this  ])acking  being  led  back  to  an  intermedi- 


THE  ECONOMY  STEAM  TURBINE 
Kerr  Turbine  Co.,  Wellsville,  N.  Y. 

p]CONOIVn  turl)ines  em])0(l_\-  a  sim])le  form  of  con- 
struction. The  nnzzles  are  formed  by  Monel  metal 
\anes  cast  into  the  diaphragms  wdiich  direct  the  flow 
of  the  steam  into  Monel  metal  btickets  where  the  usual 
reversal  of  direction  of  flow  takes  place.  These  tur- 
bines are  built  in  multistage  form,  generally  with  from 


FIG.   1.     .\XI.\L 


SKCTIOX    SHOWING  GENERAL   ARRANGEMENT   OP 
. PARTS 


FIG.    4.      JIETHOD    OF    FA.STENING    BUCKETS 


ate  stage  and  utilized  at  a  lower  pressure  for  genera- 
ting power,  hollowing  the  labyrinth  packing  is  a  series 
of  segmental  carbon  ring  packings,  each  ring  being- 
enclosed  in  a  separate  compartment. 

Leakage  past  the  first  carbon  ring  is  carried  back 
to  the  exhaust  connection  or  to  an  intermediate  stage 
of  the  low  pressure  packing.  Live  steam  is  introduced 
between  the  'i  outer  carbon  rings  so  that  any  leakage 
inward  along  the  shaft  will  be  of  steam,  not  air.  At 
the  exhaust  end  similar  construction  is  employed. 

There  are  3  bearings  in  the  multi-stage  turbine,  3 
supporting  the  weight  of  the  revolving  parts  and  the 
third  a  thrust  bearing.  The  bearing  shells  are  made 
of  cast  iron,  babbit  lined,  bored  and  reamed  to  stand- 
ard dimensions.  Each  bearing  is  arranged  for  water 
cooling  to  insure  continuous  operation  at  a  low  tem- 
perature. 

Mounted  upon  a  vertical  shaft  driven  from  the  tur- 
bine shaft  by  worm  gearing,  is  the  speed  regulating 
governor  of  the  Jahns  type.  Movement  of  the  sliding 
sleeve  on  the  spindle  is  efifected  by  bell  cranks  engag- 
ing both  the  weights  and  the  sleeve  through  roller 
bearing  connections.  The  races  of  the  bell  crank 
roller  bearings  are  so  arranged  that  the  governor  pos- 
sesses constant  energy  for  any  position  of  its  stroke, 
and  anv  desired  coefficient  of  fluctuation  may  be  ob- 
tained, therefore,  without  danger  of  instability  in  any 
position. 


2  to  10  stages,  as  may  be  desirable  for  different  con- 
ditions of  steam  pressure  and  vacuum,  and  for  desired 
steam  consumption  rates  at  varying  speeds. 

Referring  to  the  diagram.  Fig.  1,  each  set  of  nozzles 


FIG. 


A    TYPICAL    ECOXOMY    TURBINE 


discharges  onto  a  separate  bucket  wheel,  steam  enter- 
ing the  bucket  at  the  side  of  the  wdieel.  and  passing 
through  the  bucket  in  a  direction   parallel  to  the  tur- 
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bine  shaft ;  one  set  of  nozzles  and  one  wheel  constitute 
a  stage.  Steam  issuing  from  the  nozzle  of  the  first 
stage,  impinges  upon  the  first  stage  buckets,  leaving 
within  the  first  stage  casing  a  considerable  pressure  to 
be  expanded  through  the  second  stage  nozzles  upon  the 
second  stage  buckets  and  so  on  through  the  machine. 
In  this  way,  the  total  pressure  drop  is  divided  into  as 
many  steps  as  there  are  stages.  The  energy  abstract- 
ed from  the  steam  at  each  stage  is  comparatively  small 
and  the  jet  velocity  in  all  stages  is  kept  at  a  low 
figure. 

With  a  constant  load  and  initial  pressure,  and  if 
the  terminal  pressure  is  unchanged,  the  amount  of 
steam  passing  through  the  turbine  is  constant.     Low- 


STURTEVANT   STEAM  TURBINES 
B.  F.  Sturtevant  Co.,  Hyde  Park,  Mass. 

'PHE  new  Sturtevant  Type. 5  steam  turbine  is  of  the 
single  stage,  multi-impulse  type.  By  suitable  com- 
binations of  steam  pressure,  size  of  rotor,  nozzle 
capacity  and  rotative  speed,  the  present  range  of 
from  5  to  250  hp.  is  obtainable.  The  turbines  are  reg- 
ularly made  with  rotor  diameters  of  12,  18,  24,  30  and 
36  in. 

Steam  enters  an  annular  chamber  in  the  casing  of 
the  turbine  through  a  balanced  throttle  valve.  From 
this  chamber  it  is  expanded  through  nozzles  to  the 
exhaust  pressure  of  the  turbine,  leaving  the  nozzles 


DIAGRAM    SHOWING    SECTION    THROUGH    AN    8-STAGE    ECONOMY   TURBINE 


ering  the  speed  lowers  the  capacity  of  the  turbine  and 
increases  the  steam  consumption  in  inverse  propor- 
tion to  the  change  of  speed. 

This  compounding  by  single  impulse  stages  per- 
mits large  radial  clearances  over  the  outside  diameter 
of  the  wheels,  and  as  the  pressure  of  the  steam  as  it 
leaves  the  nozzle  is  the  same  as  the  stage  pressure. 


: 


FIG.   2.      STURTEVANT   GOVERNOR 

there  is  little  tendency  to  spill.  For  the  same  reason 
the  side  clearance  between  the  buckets  and  nozzles  can 
be  anything  up  to  yg,  or  3/16  in.  without  appreciable 
decrease  of  efficiency. 

The  Economy  turbine  for  high  pressure  steam  can 
be  designed  to  develop  a  given  power  with  any  steam 
pressure  above  75  lb.  by  properly  proportioning  the 
nozzle  areas  to  suit  the  given  pressure,  but  as  the 
brake  horsepower  developed  by  a  given  turbine  is  ap- 
proximately in  proportion  to  the  initial  steam  pres- 
sure, the  higher  the  steam  pressures,  say  from  150  to 
200  lb.  are  usually  advisable  for  best  efficiency. 


FIG.    1.      SECTION    OF    STURTEVANT    TURBINE 


at  a  high  velocity  and  impinging  against  the  rotor,  the 
rim  of  which  contains  semicircular  milled  buckets. 
Owing  to  their  shape,  these  buckets  reverse  the  direc- 
tion of  the  steam,  driving  it  back  into  a  set  of  sta- 
tionary buckets  which  return  it  to  the  rotor.  Thus 
the  steam  is  returned  to  the  rotor  several  times  by  the 
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action  of  the  rcversini;'  buckets  before  its  velocity  has 
finally  dropped  to  the  velocity  of  the  rotor  and  its 
kinetic  energy  has  been  practically  absorbed.  It  then 
passes  into  the  exhaust. 

The  casing  is  built  of  2  high-grade  iron  castings 
split  vertically.  All  joints  are  ground  so  as  to  be 
steam  tight,  ob\iating  the  necessity  of  gaskets.  (3ne- 
half  of  this  casing  is  known  as  the  steam  head,  within 
which  is  cored  the  steam  chamber.  The  bearing 
brackets  are  cast  integral  with  the  casing,  giving 
compactness  and  eliminating  the  necessity  for  separate 
foundation. 

Nozzles  and  buckets  are  cast  together  in  Tobin 
bronze,  and  bolted  to  the  inside  of  the  steam  head, 
the  number  used  in  each  turbine  depending  upon  the 
pcnver  recpiired.  Directly  behind  the  nozzle  is  a  sup- 
plementary bucket  which  catches  any  steam  escaping 
from  the  nozzle  over  the  back  of  the  first  bucket,  thus 
lowering  the  steam  consumj^tion  of  the  turbine,  espe- 
cially when  running  at  low  speeds  when  the  "spill" 
from  the  nozzle  is  necessarily  greatest. 

The  nozzles  are  equipped  with  individual  shut-oiT 
valves,  hand-operated  from  the  exterior  of  the  casing, 
so  that  for  continuous  light  load  one  or  more  of  these 
valves  may  be  closed. 

Bearings  are  generously  proportioned  and  abun- 
dantly supplied  with  oil  from  large  oil  pockets,  so 
designed  that  no  dirt  can  get  in  and  no  oil  leak  out. 
The  oil  is  taken  from  the  reservoir  by  a  channel 
shaped  oiling  ring  and  is  held  within  the  ring  by 
centrifugal  force  until  it  is  (li\erted  to  the  bearing 
by   a   scoop. 

The  turbine  speed  is  governed  through  a  balanced 
throttle  valve  by  means  of  a  centrifugal  governor  on 
the  end  of  the  rotor  shaft,  while  a  separate  emergency 
governor  operates  a  separate  valve  to  stop  the  turbine 
if  speed  should  exceed  a  predetermined  maximum. 

^Ietallicpacking,usedtopreventthe  leakage  of  steam 
between  shaft  and  casing,  is  practically  frictionless  and 
requires  no  lubrication  ;  it  will  hold  steam  tight  against 
any  back  pressures  to  which  the  turbine  may  be  sub- 
jected. The  stuffing-box  holding  this  packing  is  of  the 
floating  type,  with  ground  joint  against  the  casing  of 
the  turbine.  Springs  under  the  bolt  heads  allow  the 
2  ground  surfaces  considerable  lateral  play  so  that 
the  stuffing-box  follows  the  slight  movements  of  the 
shaft  due  to  unequal  expansion  or  contraction,  and  the 
packing  remains  tight. 


CURTIS  STEAM  TURBINES 

General  Electric  Co.,  Schenectady,  N.  Y. 

(^L'RTIS  steam  turbines  act  by  impulse  having  the 
steam  expanded  in  stationary  nozzles,  acquiring 
relatively  high  velocity,  and  then  passing  through 
movable  and  stationary  buckets  without  further  ex- 
pansion. Figure  1,  ])age  <S8,  shows  diagrammatirally 
the  progress  of  the   steam. 

Entering  at  A  from  the  steam  pipe,  it  passes  into 
the  steam  chest  B,  and  then  through  one  or  more 
open  valves,  the  number  being  controlled  by  the  gov- 
ernor according  to  the  load  to  the  bowls  C ;  thence,  the 
steam  expands  through  divergent  nozzles  D  entering 
the  first  row  of  revolving  buckets  of  the  first  stage  at 
E,  and  passing  through  the  stationary  buckets  F, 
which  reverse  its  direction  and  redirect  it  against 
the  second   revolving  row   G. 

This  constitutes  the  performance  of  the  steam  in 
one  stage,  or  pressure  chamber.  Flaving  entered  the 
first  row  of  buckets  at  E  with  relatively  high  velocity 


it  leaves  the  last  row  G  with  a  relati\ely  low  \  elocity,  its 
energy  between  the  limits  of  inlet  and  discharge  pres- 
sure having  been  abstracted  in  passing  from  C  to  H. 
It  has,  however,  a  large  amount  of  unexpended  energy, 
since. the  expansion  from  C  to  E  has  covered  only  a 
jiart  of  the  available  pressure  range.  The  expansion 
])rocess  is,  therefore,  repeated  in  a  second  stage  pre- 
cisely as  in  the  first  stage  through  bowls  H,  nozzles  I 
and  brakes  K,  L  and  M.  Again  the  velocity  acquired 
in  the  nozzles  is  expended  in  passing  through  the  mov- 
ing and  stationary  buckets  and  the  steam  leaves  the 
second  row  M  wrth  relatively  low  velocity.  This 
process  is  continued  up  to  C  or  7  stages  in  the  larger 
machines. 


FKi.   1.      AKRAXGEMKXT  OF   XOZZLKS   OF   A   SINGLE   CURTIS 

STAGK 

As  the  steam  expands  from  stage  to  stage,  its  vol- 
ume rapidly  increases,  and  a  greater  area  of  steam 
passage  must  be  provided ;  this  is  accomplished  in  2 
ways ;  first,  by  increasing  the  height  of  the  buckets 
and  second  by  increasing  the  number  and  area  of  noz- 
zles from  stage  to  stage.  It  should  be  noted  that  the 
primary  admission   nozzles   D  actually  extend  around 


FIG.    2.      CtTRTIs 


IXE    WHEEL 


only  a  small  jjortion  of  the  first  stage  periphery,  there- 
fore only  those  buckets  adjacent  to  the  nozzles  at  any 
instant  are  carrying  active  steam. 

This  applies  equally  to  the  stationary  row  and 
second  revolving  row ;  in  fact,  the  stationary  or  inter- 
mediate buckets,  as  built,  extend  over  a  small  arc  not 
much  longer  than  the  nozzle  arc.  In  the  second  stage, 
however,  the  nozzle  arc  becomes  longer  and  wider, 
thus  permitting  the  flow  of  steam  through  a  greater 
number  of  revolving  buckets  and  necessitating  a  longer 
arc  of  stationary  buckets.  Finally,  when  the  low- 
pressure  stages  are  reached,  the  nozzles  and  stationary 
buckets  extend  all  the  w'ay  around  the  circumference. 
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Greater  area  for  the  steam  flow  is  also  provided 
by  increasing-  the  bucket  length.  For  example,  the 
first  stage,  or  high-pressure  buckets,  are  generally  less 
than  an  inch  long,  while  those  in  the  low  pressure 
stages  may  be  8  or  10  in.  in  length. 

This  lengthening  of  buckets  from  one  stage  to 
the  next  to  assist  in  providing  proper  space  for  the 
passage  of  the  expanding  steam  should  not,  however, 
be  confused  with  the  difference  in  size  of  the  2  rows 
in  any  given  stage.  Figure  i  shows  diagrammatically 
a  typical  relation  of  moving  and  stationary  buckets. 
in  any  one  stage;  A  and  C  are  the  moving  and  B  the 
stationary  buckets.  It  will  be  observed  that  B  and  C 
are  progressively  longer  than  A,  and  that  the  ends  of 
the  revolving,  and  the  base  of  the  stationary,  buckets 
form  a  diagonal  line  diverging  from  the  parallel,  but 
this  is  not  to  provide  for  expansion  and  increasing 
volume. 

Steam  enters  bucket  A  at  high  velocity,  and  leaves 
bucket  C  at  a  comparatively  low  velocity.  In  its 
passage  a  continuous  drop  in  velocity  has  taken  place, 
therefore,  a  wider  passage,  and  consequently  a  longer 


FIG.    3.      INDIVIDUAL   BUCKETS 

bucket  is  necessary.  We  may  compare  this  with  the 
flow  of  water  or  other  non-expansive  fluid  through 
a  funnel  or  cone  shaped  passage. 

If  the  passage  be  filled  with  moving  liquid  passing 
from  the  small  to  the  large  end,  the  velocity  will 
be  high  at  the  entrance  end,  but  relatively  low  at  the 
discharge  end.  The  liquid  has  thus  considerably 
dropped  in  velocity,  but  without  expansion  or  increase 
in  volume. 

Briefly,  then,  the  Curtis  turbine  derives  its  energy 
from  the  expansion  of  steam  in  a  series  of  steps  or 
stages.  Each  stage  may  contain.  2  or  more  rows  of 
rotating  buckets  with  stationary  reversing  buckets  be- 
tween them.  The  steam  passes  through  the  buckets 
of  any  one  stage  by  velocity  only,  there  being  prac- 
tically no  expansion  in  the  stage.  The  actual  expan- 
sion is  accomplished  in  the  nozzle  passages  between 
stages. 

Curtis  turbine  wheels  consist  of  steel  disks,  carry- 
ing the  rotating  buckets  on  their  periphery.  In  some 
cases  the  2  rows  of  buckets  are  carried  on  separate 
disks,  and  in  others  by  a  single  disk,  the  buckets  being 
held  in  the  periphery  by  a  dovetail  root  which  fits 
snugly  into  a  channel  of  the  same  section  machined  in 
the  rim.  Figure  1  shows  this  in  section  and  Fig.  2 
shows  the  wheel  rim  with  a  row  of  buckets  partially 
inserted.  At  intervals  the  dovetail  channel  is  opened 
for  the  insertion  of  buckets  as  shown  at  A,  these  open- 
ings being  afterward  filled  with  a  spacing  block,  and 
closed  up.  After  the  buckets  are  assembled,  a  shroud 
ring,   shown  at   B-B,   is   riveted   to   their   outer   ends, 


partly  to  stiffen  the  complete  row  and  reduce  vibration, 
but  more  especially  to  assist  in  retaining  the  steam 
flow  in  the  bucket  space.  Individual  buckets  in  Fig.  3 
show  the  heavy  dovetail  root,  at  one  end,  and  the  tenon 
designed  for  riveting  on  the  shroud  ring  at  the  other. 
Figure  t  is  a  typical  section  of  expanding  nozzles. 

Oil  is  supplied  to  the  bearings  from  a  general  oil 
distributing  system,  usually  supplied  in  vertical  ma- 
chines from  independently  driven  oil  pumps,  and  in 
horizontal  machines  from  a  small  pump  geared  to  the 


FIG.    4.      HORIZONTAL    5STAGE    CURTIS    STEAM    TURBINE    WITH 
TOP   HALF   OF   CASING   REMOVED 


turbine  shaft.  Such  small  end  thrust  as  may  exist 
is  taken  up  by  a  simple  roller  thrust  bearing  in  hori- 
zontal machines,  and  by  the  step  bearing  in  vertical 
machines. 

Motion  is  transmitted  through  a  connecting  rod 
to  the  valve  mechanism  which  actuates  the  valves  by 
a  governor  of  the  centrifugal  type.  The  device  to  pre- 
vent acceleration  from  any  cause  beyond  a  certain  pre- 
determined speed  limit  consists  of  a  ring  unevenly 
weighted,  attached  to  and  revolving  with  the  shaft. 
At  normal  speeds  and  less,  the  unbalanced  ring  is 
held  concentric  with  the  shaft  by  suitable  springs, 
but  at  excess  speed,  the  centrifugal  force  overcomes 
the  spring  tension,  and  the  ring  revolves  eccentrically, 
tripping  the  valve  mechanism  and  causing  the  main 
throttle  valve  to  close  instantly,  thereby  shutting  off 
the  steam  supply. 


TERRY   LOW-SPEED   STEAM   TURBINE 

The  Terry  Steam  Turbine   Co.,   Hartford,   Conn. 

'PERRY  turbines  are  of  the  compound  velocity  stage 
■  impulse  type  in  which  energy  is  delivered  to  the 
wheel  as  useful  work  in  the  following  manner: 

The  wheel  is  fitted  with  semicircular  buckets  as 
shown  in  Fig.  1;  steam  escaping  from  the  jet  strikes 
one  side  of  the  bucket  and  in  leaving  the  opposite  side 
of  the  same  bucket  is  reversed  in  direction.  It  then 
enters  the  first  stationary  bucket  or  reversing  cham- 
ber, which  directs  the  steam  back  again  into  another 
bucket  of  the  same  wheel  at  a  point  adjacent  to  the 
jet;  this  operation  is  repeated  as  many  times  as  is 
necessary  for  the  complete  utilization  of  all  the  avail- 
able energy  in  the  steam,  its  velocity  energy  being 
extracted   in   these   reversals.     As  the   flow   of  steam 
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into  and  from  the  l)uckets  is  always  in  a  plane  at  right- 
angles  to  the  shaft  there  is  no  end  thrust. 

Increased  power  for  a  turbine  wheel  of  given 
diameter  is  obtained  by  fitting  additional  jets  and  re- 
versing chambers  in  the  casing,  each  jet  being  supplied 
with  live  steam.  With  this  arrangement  partial  load 
may  be  carried  with  full  load  efficiency,  for  one  or 
more  of  these  jets  may  be  turned  off  by  hand-operated 


casing.  In  the  small  sizes  they  are  made  of  phosphor 
bronze,  in  one  piece,  while  in  the  larger  sizes  they 
have  a  bearing  shell  lined  with  babbit  metal. 


FIG.    1.      UOTOH    OF    TERRY    STEAM    TQRBINE 

valves.  Casing  and  bearings  are  parted  horizontally 
so  that  the  entire  turbine  is  open  for  inspection  by 
merely  lifting  the  cover,  this  is  accomplished  without 
disturbing  the  steam  and  exhaust  connections. 

Mounted  directly  on  the  turbine  shaft  is  the  fly- 
ball  governor  which  controls  a  specially  constructed 


PIG.   3.      SECTION   THROUGH   2-STAGE   CONDENSING   TURBINE 

While  the  economy  of  the  smaller  sizes  of  the  sin- 
gle-stage turbine  is  considerably  improved  when  oper- 
ated condensing,  better  efficiency  may  be  obtained 
by  compounding.  In  a  compound  turbine,  the  steam 
is  expanded  to  atmospheric  pressure  in  the  jets  of  the 
first  stage,  subjecting  this  casing  and  gland  to  atmos- 
pheric pressure  only.  Similarly  in  the  second  stage 
the  steam  is  expanded  from  atmospheric  pressure  to 
the  condenser  vacuum,  and  the  casing  and  steam 
sealed  glands  have  only  to  withstand  an  external 
pressure  corresponding  to  the  vacuum. 


WESTINGHOUSE  STEAM  TURBINES 

The  Westinghouse  Machine  Co.,  East  Pittsburgh,  Pa. 

\y  ESTINGHOUSE  rotors  are  built  up  of  hollow  steel 
shafts  or  drums,  which  are  machined  on  the  inside 
as  well  as  on  the  outside ;  the  shaft  sections  are  en- 
larged at  one  end  and  securely  fixed  in  the  drums.  The 


FIG.   -2.      SI.\(;LESTAGE   TERRY   TURBINE   WITH    COVERS   LIFTED 

mitre  throttle  valve.  As  there  is  no  gearing  for  the 
governor,  the  necessity  of  an  emergency  governor  is 
so  slight  that  none  is  fitted  with  the  standard  design. 
Bearings  are  supported  by  brackets  from  the  turbine 


FIG.    1.      IMPULSE    BLADING 

drum  diameter  corresponds  to  the  root  diameter  of 
the  smallest  rings  of  blading,  the  large  diameters  of 
blading  sections  being  mounted  in  groups  on  separate 
steel  drums  which  are  balanced  and  pressed  on  the 
central  drum.  The  thrust  "dummies"  on  the  single- 
flow  and  semi-double-flow  designs  are  also  made  up  of 
separate  steel  rings  pressed  on  the  central  drum  so 
that  if  they  should  be  injured  by  careless  adjustments. 
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they  can  be  easily  removed  and  replaced  by  new  ones. 

Westinghouse  impulse  blading  is  shown  in  detail 
in  Fig.  1.  The  blades  are  separated  by  steel  packing 
pieces,  and  blades  and  packing  pieces*  are  locked  to- 
gether by  steel  pins,  as  shown  in  the  illustration. 

Grooves  in  the  impulse  wheel  are  somewhat  wider 
than  the  blades,  and  have  an  overhanging  shoulder  on 
one  side.  The  blades  and  packing  pieces  are  notched 
on  one  side,  and  when  in  place  the  notches  engage 
with  the  overhanging  shoulder  on  the  one  side  of  the 
ring  groove.  The  other  side  of  the  ring  groove  is 
slightly  undercut  in  dovetail  fashion.    When  the  blades 


Blades 


Packing  Pieces 


Assembly 


with  comma-shaped  holes,  Fig.  3,  and  a  wire  of  the 
same  section  is  threaded  through  these  holes;  after 
the  blades  are  straightened  and  gaged,  the  part  of  the 
lashing  wire  that  in  section  corresponds  to  the  tail  of 
the  comma,  is  curled  over,  forming  a  rigid  separator,  or 
distance  piece  between  the  blades.  For  the  longest 
reaction  blades,  2  lashings  are  used,  one  at  the  middle 
of  the  blade  and  one  near  the  outer  end. 

In  the  combination  impulse  and  reaction  turbines, 
nozzle  chambers  are  independent  castings,  the  root 
section  of  stationary  guide  blades  between  the  first 
and  second  rows  of  impulse  blades  being  attached  to 
the  nozzle  chamber.  There  are  2  nozle  chambers  in 
each  turbine,  the  primary,  and  the  secondary,  which 
comes  into  action  only  when  the  turbine  is  loaded 
above  its  normal  or  rated  capacity. 


Calked 


FIG.    2.      REACTION    BLADING 


Blade  Lashed 


PIG.    3.      WESTINGHOUSE    COMMA    LASHING 


and  packing  pieces  are  set  in  their  grooves,  the  space 
between  the  blades  and  the  dovetail  side  of  the  groove 
is  filled  in  with  a  series  of  pairs  of  steel  wedges,  which 
are  beveled  lengthwise  and  crosswise,  so  that  when  set 
up  in  pairs  they  fit  snugly  against  the  side  of  the 
blades,  and  the  under-cut  side  of  the  ring  groove. 
Impulse  blades  are  shrouded  to  prevent  the  steam 
from  spilling  over  the  ends.  Reaction  blading  is  made 
of  phosphor-bronze,  with  the  root  ends  slightly  upset 
and  a  small  hook  or  shoulder  formed  on  one  side  as 


To  Secondary  ]f  l_~" 
Steam  Inlet. 


In  the  Westinghouse  turbines,  a  bronze  casting  like 
the  runner  of  a  small  centrifugal  pump  is  pressed  on 
the  shaft,  and  rotates  in  an  annular  chamber  surround- 
ing the  opening  in  the  end  of  the  turbine  cylinder 
through  which  the  shaft  projects.  Water  is  fed  to  this 
annular  chamber,  and  under  the  action  of  centrifugal 
force,  builds  up  a  fluid  wall  between  the  bronze  run- 
ner and  the  turbine  casing,  which  is  strong  enough  to 
resist  a  pressure  of  more  than  30  lb.  per  square  inch. 


i7         n  C 


Primary  Vilvc 


FIG.  5.   VALVE  GEAR  WITH  STEAM  RELAY 


FIG.  6.  VALVE  GEAR  WITH  OIL  RELAY 


shown  in  Fig.  2.  The  grooves  in  the  rotor  and  cylin- 
der are  of  dovetail  section,  and  have  a  small  auxiliary 
groove  of  rectangular  cross-section  in  the  bottom. 
The  steel  packing  pieces  are  beveled  on  the  sides  to 
fit  snugly  in  the  dovetail  grooves  and  the  shoulders 
formed  on  the  lower  ends  of  the  blades  project  into 
the  auxiliary  grooves  and  hook  under  the  packing 
pieces. 

With  the  largest  sizes  of  reaction  blading,  double 
wedges  are  used  in  one  side  of  the  blading  groove, 
which  are  similar  to  those  used  for  securing  the  im- 
pulse blades.  The  outer  ends  of  the  blades  are  tied 
together  with  comma  lashing.    The  blades  are  punched 


The  grooved  hubs  on  the  bronze  runner  constitute  an 
ordinary  labyrinth  packing  that  may  be  temporarily 
sealed  with  water  or  low-pressure  steam  while  the 
turbine  is  being  started. 

Figure  4  is  a  view  of  the  governor,  with  the  casing 
removed ;  it  is  driven  from  the  main  shaft  through  a 
worm  gear.  The  ball  levers  and  the  links  connecting 
these  levers  to  the  governor  sleeve  are  all  pivoted  on 
■  hard  chrome  steel  knife  edges,  which  eliminate  fric- 
tional  disturbances ;  the  main  spring  surrounds  the 
spindle  and  bears  directly  on  the  governor  sleeve.  A 
small  auxiliary  spring,  with  a  manually  or  electrically- 
operated  tension  gear  for  making  small  speed  adjust- 
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nicnts  while  runnino^,  is  connected  to  the  governor  link- 
ai,^e,  and  is  nsed  in  synchronizing  alternators  or  in 
distributing  the  electrical  load  among  them. 

In  the  smaller  turbines,  the  governor  acts  directly 
on  the  steam  admission  valves,  opening  first  the  pri- 

1 


r 


until  the  primary  valve,  is  raised  to  the  point  at  which 
its  ctTective  opening  ceases  to  be  increased  by  further 
upward  travel. 

The  operating  valve  A  is  connected  not  only  to 
the  g(Jvernor,  but  also  to  a  vibrator,  which  gives  it  a 
slight  but  continuous  reciprocating  motion,  keeping 
ready  to  respond  instantly  to  the  smallest  change  in 


TURBINE   GOVKKXOR 


FIG.   1.     ONE  HUNDRED-KW.  TURBO  GENRATOR  SET 


mary    valve,    and    then,    if    necessary,    the    secondary      the   position  of  the   governor.     In  case   of  failure  of 

valve.     In  single-flow^  turbines  the  governor  actuates      the  -lubricating  oil  supply  the  relay  will  shut  ofif  the 

2  small  valves  controlling  i)orts  leading  to  steam  relay      steam  and  stop  the  turbine. 

cylinder   which    operate    the    admission    valves.      The  Every  Westinghouse  turbine  is  fitted  with  a  sepa- 

little  valve  controlling  the  relay  cylinder  for  the  sec-      rate   speed-limit  governor,   which,   whenever   the   tur- 

ondary  valve  has  more  lap  than  the  other  and  conse-      bine  attains  the  over-speed  limit,  trips  an  automatic 

quently  does  not  come  into  action  until  the  primary 

valve    has    attained    its    maximum    eiifective    opening. 

Figure   o   shows   the   general   design   of   this   type   of 

valve  gear. 

Governors  for  the  larger  turbines,  particularly  those 
of  the  combination   impulse   and   reaction   double,   or 


PIG.   3'.      ROTOR   OF   TURBOGENERATOR   SET 

semi-double-flow  type,  employ  an  oil-relay  mechanism, 
illustrated  in  Fig.  (!.  for  operating  the  steam  valves. 
In  these  turbines  the  lubricating  oil  circulating  pump, 
maintains  a  higher  pressure  than  is  required  for  the 
lubricating  system.  The  governor  controls  a  small 
relay  valve  A,  which  admits  presure  oil  to.  or  exhausts 
it  from  the  operating  cylinder. 

When  oil  is  admitted  to  the  operating  cylinder  rais- 
ing the  piston,  the  lever  C  lifts  the  primary  valve  E. 
The  lever  D  moves  simultaneously  with  C,  but  on 
account  of  the  slotted  connection  with  the  stem  of 
the  secondarv  valve  F,  the  latter  d')es  not  begin  to  lift 


FIG.   2.      THE  BLADES 

stop  \alve.  and  shuts  off  tlie  steam  suppl}'.  When 
shutting  the  turbine  down  a  ])ull  on  the  governor  link- 
age will  speed  up  the  turbine  until  the  limit  governor 
acts,  insuring  that  the  safety-stop  mechanism  is  in 
condition  to  act. 
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In  turbines  running  at  speeds  of  more  than  3000 
r.p.m.  the  spindle  tends  to  rotate  on  its  g-ravity  axis 
instead  of  its  mechanical  axis ;  and  to  compensate  for 
a  possible  small  difference,  the  bearings  are  made  up  of 
several  concentric  tubes  with  slight  clearance  between 
them,  the  lubricating  oil  filling  these  clearances,  form- 
ing an  elastic  cushion,  and  allowing  the  spindle  to 
find  its  true  center  of  rotation. 

This  nest  of  tubes  is  carried  in  a  cast-iron  sleeve 
resting  on  a  pedestal,  and  having  on  the  outside  4  steel 
blocks  which  extend  beyond  the  casting  and  are  ma- 
chined to  spherical  surface  which,  with  a  correspond- 
ing spherical  bore  of  the  pedestal,  forms  a  self-alining 
ball  and  socket  bearing.  Rolled-steel  shims,  of  thick- 
ness in  multiples  of  0.005  in.,  back  up  the  steel  blocks 


WESTINGHOUSE  TURBINES  FOR  SMALL 

POWERS  I 

The  Westinghouse  Machine  Co.,  East  Pittsburgh,  Pa. 

|N  Westinghouse  turbines  for  small  powers  the  mov- 
*  ing  wheel,  or  rotor,  is  a  steel  casting,  with  blades 
inserted  in  a  groove  cut  in  the  periphery  of  the  wheel, 
and  held  in  place  by  double  or  triple  rivets  in  each 
blade,  according  to  size  and  speed.  The  cast-iron  cyl- 
inder is  split  horizontally,  a  section  through  the  bot- 
tom half  of  a  turbine  cylinder  being  shown  diagram- 
matically  in  Fig.  4. 

Steam  enters  the  turbine  at  A,  through  a  valve  of 
the  double  seated  poppet  type;  passing  the  first  stage 
nozzles  B,  it  impinges  on  the  moving  blades,  giving 
up  part  of  its  energy,  thence  passes  to  the  first  re- 
versing chamber  C,  where  its  direc- 
tion is  changed  and  it  is  made  to 
pass  again  through  the  moving 
blades,  giving  up  the  balance  of  the 
energy  imparted  by  the  first  stage 
nozzles.  The  steam  then  passes 
through  the  second  stage  nozzles  D 


STEAM  INLET 

FIG.    4. 


SECTION   THROUGH  BOTTOM  HALF   OP   CYLINDER 


•FIG. 


GOVERNOR   AND    SAFETY    STOP 


FIG.   6.      SENSITIVE  TYPE   OF  GOVERNOR 


and  give   final   adjustment  for  centering  the   spindle. 

In  the  larger  and  slower-running  turbines,  the  self- 
alining  bearings  are  made  in  halves  and  babbit-lined. 

Continuous  circulation  of  oil  is  maintained  by  a 
pump  geared  to  the  main  shaft  of  the  turbine,  which 
keeps  the  turbine  and  generator  bearings  flooded  with 
oil  at  a  moderate  pressure.  From  the  bearings,  the 
oil  drains  through  a  strainer  into  a  collecting  reservoir, 
whence  it  is  pumped  through  a  cooler,  and  back  to  the 
bearings. 

When  oil  is  taken  from  the  oil-relay  governing  sys- 
tem, the  comparatively  small  quantity  of  oil  required 
for  operating  the  valve  mechanism  passes  to  the  relay 
cylinder,  thence  into  the  cooler,  the  remainder  dis- 
charging directly  into  the  cooler  through  a  spring- 
loaded  pressure-reducing  valve,  so  that  pressure  in  the 
main  circulation  is  the  same,  whether  the  oil-relay 
governing  system  is  employed  or  not. 


and  the  second  stage  reversing  chamber  E,  where  the 
cycle  above  described  is  repeated,  finally  leaving  the 
turbine   through   the   exhaust   pipe   F. 

Turbines  of  50  hp.  or  less  have  but  one  set  of  noz- 
zles and  one  reversing  chamber;  all  others  have  2 
stages.  The  nozzle  blocks  and  reversing  chambers 
are  made  of  bronze  and  finished  by  hand  to  insure  the 
minimum  of  friction  losses  due  to  steam  passing  over 
these  surfaces. 

Two  general  types  of  governor  are  employed.  For 
turbines  driving  centrifugal  pumps,  fans  and  the  like, 
where  exceedingly  sensitive  regulation  is  not  required, 
a  shaft  governor  of  the  type  shown  in  Fig.  5  is  used. 
On  the  larger  machines  for  electric  drive,  the  general 
design  illustrated  in  Fig.  6  is  used,  of  flyball  type, 
driven  from  the  turbine  shaft  by  bevel  gears.  With 
all  turbines,  an  automatic  safety  stop  is  provided, 
which  shuts  off  steam  in  case  of  overspeed. 
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1913 

S])itc  of  the  13  on  the  end,  the  new  year  gives 
promise  of  being  one  of  prosperity  and  progress.  Busi- 
ness and  employment  for  skilled  labor  are  plenty,  and 
the  .spirit  of  the  country  is  cheerful. 

There  is  no  good  reason  for  starting  reforms  with 
Jan.  1  more  than  at  any  other  time,  but  there  is  no 
reason  for  delaying  them,  so  the  new  year  is  a  good 
time  to  start  things  right  that  have  been  wrong  and 
to  do  things  which  have  been  done  well,  even  better. 

And  so  it's  a  good  time  to  be  joyous  and  progres- 
sive; and  here's  wishing  full  measure  of  cheer  and 
advancement  to  all  who  read  these  lines, — arid  to 
everybody  else. 

RESOLVES  AND  RESULTS 

Speaking  of  doing  things  better,  there's  a  differ- 
ence between  making  a  plant  run  and  making  it  run 
— well.  And  there's  another  step  up  to  making  it  do 
its  best. 

The  last  named  condition  doesn't  mean  the  most 
modern  apparatus  always,  but  getting  out  of  what 
you  have  all  there  is  in  it  of  capacity  and  efficiency. 
Modern  machinery  is  good  if  handled  right  and  kept 
in  condition.  If  allowed  to  get  in  bad  -shape  it  may 
not  be  able  to  show  any  better  results  than  less  per- 
fect installations. 

And  so,  to  get  the  best  out  of  a  plant, — it's  not  a 
new  statement,  but  needs  new  emphasis  lest  we  forget, 
— calls  for  study  and  watchfulness  and  experimenting. 
There  is  no  universal  cure  for  all  ills  in  power  ma- 
chinery any  more  than  in  human  machinery,  and  an 
engine  good  for  one  place  may  be  unwise  for  another. 

Reading,  without  thinking  and  trying  to  apply  the 
facts  learned  to  our  own  problems  is  not  study.  Look- 
ing around  without  purpose  or  plan  is  not  watchful- 
ness. Trying  something  new  without  reason  for  it  or 
knowing  what  result  is  desired  is  not  experimenting. 

Just  keeping  busy  isn't  working,  it's  only  fussing. 
Activity  with  a  definite  purpose  is  what  counts. 
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NEWS  NOTES 

The  interest  held  by  Henry  Hess  in  the  Hess- 
Bright  Mfg.  Co.,  of  Philadelphia,  has  been  taken  over 
by  a  German  company  and  large  additions  will  be  made 
to  the  German  works,  although  the  controlling  owner- 
ship will  still  remain  in  America. 

Peter  Neff,  who  for  many  years  has  been  with  the 
Arctic  Ice  Machine  Co.,  has  opened  an  office  as  con- 
sulting engineer,  especialy  on  refrigeration  topics,  in  Can- 
ton, O. 

Miss  J.  Arminson  MacIntyre,  for  over  lo  yr.  Man- 
ager of  the  Publicity  Department  of  the  C.  W.  Hunt  Co., 
West  New  Brighton,  New  York,  has  resigned  that  posi- 
tion and  it  is  understood  that  Miss  MacIntyre  will  travel 
for  a  time. 

Communications  after  Jan.  i  should  be  addressed  care 
of  National  Arts  Club,  New  York  City. 

On  the  evening  of  December  13  a  dinner  was  given 
in  honor  of  Dean  W.  F.  M.  Goss  by  local  members  of 
the  American  Society  of  Mechanical  Engineers,  members 
of  the  faculty  of  the  College  of  Engineering  and  members 
of  the  Council  of  Administrations  of  the  University  of 
Illinois.  The  dinner  was  given  in  recognition  of  the 
election  of  Dean  Goss  to  the  presidency  of  the  American 
Society  of  Mechanical  Engineers. 

The  Engineering  Experiment  Station  of  the  Uni- 
versity of  Illinois  has  undertaken  the  study  of  the  effect 
of  certain  boiler  water  on  the  strength  and  brittleness  of 
steel  in  boiler  plates. 

The  Yale  &  Towne  Manufacturing  Co.,  9  Murray 
St.,  New  York,  announces  the  following  change : 

R.  T.  Hodgkins,  for  several  years  manager  of  our 
chain  block  department,  has  resigned  to  accept  a  position 
with  another  company. 

Chas.  W.  Beaver,  who  for  many  years  has  been  con- 
nected with  our  chain  block  department,  first  as  sales- 
man and  later  as  assistant  manager  of  the  department, 
and  who,  for  the  past  2  years,  has  acted  as  our  special 
representative  in  Europe,  has  been  appointed  to  the  posi- 
tion made  vacant  by  Mr.  Hodgkins'  resignation,  and 
will  assume  the  duties  of  his  new  office  about  February  i. 

William  Brown  Dickson,  President  of  the  Inter- 
national Steam  Pump  Co.,  was  born  in  Pittsburgh,  Pa., 
on  Nov.  6,  1865.  He  was  educated  in  the  public  schools 
of  Pittsburgh. 

Mr.  Dickson  commenced  work  at  an  early  age  and,  in 
1 88 1,  secured  employment  at  the  Homestead  Steel  Works 
which  had  just  been  built  and  placed  in  operation.  After 
several  years  passed  at  manual  labor  in  the  mills,  he 
was  transferred  to  the  office,  acting  at  first  in  a  clerical 
capacity  and  subsequently  receiving  rapid  promotion 
through  various  grades  up  to  that  of  assistant  to  presi- 
dent, and  managing  director  of  the  Carnegie  Steel  Co. 
He  became  a  junior  partner  in  the  Carnegie  Steel  Co., 
Limited,  in  1899.  On  the  formation  of  the  United  States 
Steel  Corporation  in  1901,  he  accompanied  Mr.  C.  M. 
Schwab  to  New  York  as  Assistant  to  the  President  of  the 
United  States  Steel  Corporation  and  later  was  elected 
a  vice-president  of  that  corporation,  which  position  he 
held  until  May  i,  191 1,  when  he  resigned  in  order  to 
retire   from  active   business. 

Mr.  Dickson  was  elected  President  of  the  Interna- 
tional Steam  Pump  Co.,  on  Nov.  19,  1912.  He  succeeded 
the  late  Benjamin  Guggenheim,  wh'o  went  down  on  the 
Titanic.  Those  who  are  familiar  with  Mr.  Dickson's 
record  in  the  steel  industry  do  not  hesitate  to  say  that 
the  International  Steam  Pump  Co.   made  a  wise  selection. 


A  LARGE  MILL  is  being  built  at  Fort  St.  Joe,  Fla.  The 
estimated  cost  is  between  $150,000  and  $-200,000.  The 
mill  is  to  have  a  capacity  of  75,000  ft.  a  day,  and  is 
expected  to  be  in  operation  between  May  1  and  June  1. 

An  APPROPRIATION  of  $8o,ooo  will  be  asked  of  the 
Montana  legislature  this  winter  for  the  completion  of 
the  state's  hydro-electric  power  plant  at  Race  Track. 
The  matter  of  the  building  of  this  plant  was  taken  up 
by  the  state  board  of  prison  commissioners  several 
years  ago.  Preliminary  surveys  were  made,  rights  of 
way  and  water  rights  obtained,  and  then  a  crew  of 
prisoners  was  put  to  work  cutting  a  5-mile  canal  out  of 
the  solid  rock  to  deliver  water  into  a  reservoir  just 
above  the  site  selected  for  the  generators.  Another 
crew  was  put  to  work  at  the  state's  sawmill,  getting 
out  lumber  for  the  flume  through  which  the  water  will 
be  delivered  to  the  plant. 

Engineers  have  passed  upon  the  feasibility  of  the 
project,  and  declare  it  to  be  one  of  the  best  small  sized 
developments  in  the  west.  Governor  Edwin  L.  Norris, 
Attorney  General  A.  J.  Galen  and  the  late  Secretary 
of  State  A.  N.  Yoder  were  the  originators  of  the 
proposition.  Mr.  Yoder's  successor  on  the  board,  T. 
M.  Swindlehurst,  gives  it  as  his  opinion  that  the  build- 
ing of  this  plant  is  one  of  the  most  important  affairs 
of  the  state  government,  and  one  that  will  redound  to 
the  financial  interest  of  the  state. 

The  total  minimum  development  will  be  1000  hp. 
Two  hundred  horsepower  will  be  consumed  at  the 
state  prison  at  Deer  Lodge,  at  the  Warm  Springs  in- 
sane asylum,  and  at  the  state  tuberculosis  hospital, 
leaving  a  surplus  of  800  hp.,  which  can  be  readily  sold 
at  $35  a  horsepower  a  year.  This  would  yield  a  rev- 
enue of  $28,000,  and  in  addition,  the  use  of  the  power 
at  the  3  state  institutions  would  do  much  to  reduce 
the  maintenance  expenses.  Race  Track  lies  midway 
between  Deer  Lodge  and  Warm  Springs,  and  a  trans- 
mission line  13  miles  long  would  connect  all  3  state 
institutions,  as  well  as  the  town  of  Deer  Lodge,  where 
the  power  could  be  sold. 

George  J.  Henry,  a  hydraulic  and  mechanical  en- 
gineer of  San  Francisco,  has  made  a  report  on  the 
proposed  installation,  showing  the  plant  can  be  con- 
structed and  equipped  for  $80,000,  and  that  on  the 
closest  figuring  it  will  yield  at  least  21  per  cent  on 
the  money  invested. 

The  West  Penn  Traction  &  Water  Power  Co.  has 
recently  closed  a  contract  for  the  complete  electrifica- 
tion of  the  large  mills  of  the  Apollo  Steel  Co.,  at  Apollo, 
Pa.,  and  the  erection  and  construction  of  the  first  motor 
installment,  consisting  of  a  1500-hp.  General  Electric 
alternating-current  motor,  is  now  going  forward.  This 
marks  a  most  important  step  in  the  development  of  a 
new  field  for  electric  power  companies, —  namely,  the 
eletrification  of  steel  mills.  The  Apollo  Steel  Co.,  will 
have  no  steam  equipment  of  any  sort.  Its  entire  plant 
will  be  operated  by  electric  power  furnished  by  the  West 
Penn  Traction  &  Water  Power  Co.,  and  includes  the 
giant  rolls  which  it  has  been  generally  believed  until 
this  time  could  only  be  operated  by  steam  engines. 

Work  is  to  begin  immediately  on  the  erection  of  a 
new  500-ton  mill  in  the  Porto  Rico  field  in  Missouri. 
Electric  power  is  to  be  used  for  the  operation  of  the  mill. 
Plans  already  have  been  made  for  the  installation  of 
motors  throughout.  Ore  is  found  in  a  sheet  formation 
and  yields  an  average  recovery  of  about  3  per  cent.  A 
number  of  concentrating  plants  have  been  erected  on 
similar  leases  in  the  last  few  years  in  the  Porto  Rico 
field  and  all  of  them  have  made  good. 
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The  last  few  years  have  wituessed  a  remark- 
able improvement  in  the  "tone"  of  business  in 
the  United  States.  In  spite  of  the  "muck  rak- 
ing" that  has  yielded  so  many  sensational  stories 
to  the  press,  it  is  obvious  that  business  is  stead- 
ily becoming  cleaner,  more  upright,  more  honest. 

It  is  idle  to  question  whether  it  is  the  head  or 
the  heart  of  business  that  is  dictating  closer  ad- 
herence to  the  principle  of  "honesty  the  best 
policy."  The  important  matter  is  that  the  prin- 
ciple is  being  more  widely  recognized  and  more 
consistently  followed. 

Advertising  has  responded  to  this  impulse 
toward  cleaner  methods  of  business.  Very  natu- 
rally so,  for  advertising  is  a  true  mirror  of  busi- 
ness conditions  and  practices. 

The  movement  for  the  elimination  of  fraudu- 
lent, dishonest  and  misleading  advertisers,  pro- 
gresses briskly.  Uncle  Sam,  through  the  post 
office  department,  keeps  a  watchful  eye  on  vio- 
lations of  the  laws  bearing  on  fake  propositions, 
and  advertisers  are  getting  together  in  an  effort 
to  suppress  lying  and  misrepresentation  in  ad- 
vertised offers.  Only  the  other  day,  business 
men  of  Wichita,  Kansas,  secured  the  conviction 
and  punishment  of  a  piano  sales  promoter  who 
had  offered  standard  makes  at  ridiculously  low 
prices  but  neglected  to  mention  that  they  were 
second-hand. 

The  circle  of  fraudulent  advertisers  is  gradu- 
ally contracting  and  embraces  today  mostly  the 
"j3y-by -night"  species  of  business  men,  for  it 
requires  but  little  intelligence  to  perceive  that 
the  man  who  intends  to  stay  in  business  cannot 
afford  to  make  misstatements.  Retribution  for 
the  falsifying  advertiser  is  sure  and  sometimes 
swift.    Truth-telling  is  the  only  paying  policy. 


The  efforts  of  advertisers  to  make  advertising 
clean,  are  being  ably  supported  by  all  first-class 
publications.  Indeed,  in  many  cases,  the  move- 
ment has  gone  beyond  the  mere  exclusion  of  dis- 
honesty, exaggeration  and  misstatement.  Many 
publishers  have  placed  some  lines  of  advertising 
on  their  black  list,  not  because  the  statements 
made  in  regard  to  them  are  untrue,  but  because 
(in  the  opinion  of  the  publishers)  the  advertis- 
ing of  certain  propositions  does  not  conduce  to 
the  public  welfare. 

The  rigid  censorship  of  the  advertising  col- 
umns with  a  view  to  the  exclusion  of  unreliable 
offers,  has  two  advantages  for  the  public.  It 
saves  their  money  and  it  saves  their  time. 

The  old  vicious  "principle,"  so-called,  of  buy- 
ing and  selling,  was  "caveat  emptor" — let  the 
buyer  look  out  for  himself.  But  tlie  buyer,  in  the 
modern  complexity  and  variety  of  commodities, 
is  often  in  no  position  to  protect  himself  in  a 
purchase.  It  is  here  that  the  press  can  and  does 
frequently  help  him  by  refusing  to  put  before 
him  offerings  which  do  not  give  a  fair  return 
for  his  cash. 

Then  also,  this  conscientious  attitude  of  the 
press  toward  advertising,  is  a  big  advantage  to 
the  buyer  in  saving  him  time  and  trouble.  To 
respond  to  an  advertisement  and  receive  infor- 
mation showing  that  a  commodity  is  not  at  all 
what  the  buyer  wants,  is  not  so  serious  as  losing 
money  in  a  straightaway  purchase,  but  it  is  none 
the  less  a  vexatious  experience. 

Readers  of  Practical  Engineer  can  feel  abso- 
lutely sure  that  its  advertising  pages  present  no 
offer  that  is  not  absolutely  on  the  square,  and 
that  when  they  spend  their  time  in  the  investiga- 
tion of  advertisers'  claims,  it  is  time  well  spent. 
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Advertisements  in  this  section  are  inserted  under  regular  lieadlngs 
at  tlie  rates  of  30  cents  per  line.  About  nine  words  ntiake  a  line.  No 
display  type  allowed,  but  the  first  three  words  may  be  set  in  capital 
letters.      Minimum   space   sold,  two   lines. 

Under  classification,  "Positions  Wanted,"  advertisements  not  ex- 
ceeding four  lines  will   be   inserted  for  subscril»ers  once   free  of  charge. 

To  insure  proper  classification,  copy  must  reach  this  office  10  days 
preceding   publication. 


Positions  Wanted 


POSITION  WANTED— By  engineer  of  gas  engines.  Ex- 
perienced in  operating  and  repairing  gasoline  engines  up  to  100 
horsepower.  Age,  22  years.  I.  C.  S.  course.  Exemplary  habits. 
At  present  in  charge  of  repairs  and  operation  of  65  horsepower 
plant.  Address  Box  266,  care  of  Practical  Engineer,  Chicago, 
111.  1,1-1 

POSITION  WANTED— BY  ENERGETIC  and  progressive 
young  man  of  24,  as  assistant  in  medium  size  modern  steam- 
electric  plant.  3  years'  experience  with  large  Corliss  engines. 
I.  C.  S.  graduate  and  Chicago  City  License.  Address  Bo.x  263, 
care  of  Practical  Engineer,  Chicago,  111.  1-1-1 

POSITION  WANTED— AS  CHIEF  ENGINEER  by  man 
with  over  15  years'  experience  as  Chief  of  large  Refrigerating 
and  electrical  plant.  Thoroughly  competent  to  handle  plant  and 
men.  Strictly  sober.  Best  References  and  License.  Address  Bo.x 
261,  care  of  Practical  Engineer,  Chicago,  111.  1-1-1 

POSITION  WANTED— AS  MANAGER  or  superintendent 
of  ice,  light  or  water  plant.  Have  technical  education,  and 
several  years'  experience.  Can  invest  a  small  amount  in  plant. 
Address  A.  H.  Conn.,  Hazlehurst,  Miss.  1-1-1 

POSITION  WANTED— AS  CHIEF  ENGINEER  in  large 
ice  and  cold  storage  plant.  Can  handle  either  A.  C.  or  D.  C. 
machines,  but  prefer  a  position  where  there  is  no  light  plant  in 
connection.  Am  a  graduate  from  the  No.  6  scoop.  Three  years 
in  the  manufacturing  of  artificial  gas,  both  coal  and  oil  gas.  One 
year  as  engineer  and  electrician  in  small  light  and  water  plant. 
Will  take  some  stock  in  small  ice  and  light  plant  in  good  thriving 
little  city  in  south.  Will  take  no  position  on  salary  at  less  than 
$150.00  per  month.  Address  J.  F.  Whitehurst,  4642  N.  Halsted 
St.,  Chicago,  111.  1-1-1 


Wanted 


WANTED — Man  of  wide  acquaintance  among  engineers  to 
solicit  subscriptions  for  Practical  Engineer  in  Pittsburgh,  Pa.  A 
good  opportunity  for  the  right  man.  tf. 

WANTED— ALL  STEAM  USERS  to  have  clean  boilers  with- 
out using  compounds  or  chemicals  in  any  form.  Write  "Otis," 
No.  317  Norfolk  Ave.,  Buffalo,  N.  Y.  tf. 

WANTED  EVERY  ENGINEER  to  have  our  pamphlet  for 
setting  valves  on  Corliss  Engines,  simple  and  compound,  with 
one  or  two  eccentrics.  Sent  free.  Lindstrom's  Machine  Works, 
200  South  Third  St.,  AUentown,  Pa.  tf 

IF  YOU  ARE  a  night  engineer,  spend  a  few  hours  each  dav 
taking  subscriptions  for  Practical  Engineer.  You  will  be  paid 
well.  Write  Subscription  Dept.  They  will  start  you  in  at 
once.  tf 


Help  Wanted 


WANTED— MECHANICAL  ENGINEER  desires  New  Eng- 
land Agency  for  steam  specialties,  mill  supplies,  or  large  selling 
proposition  e.xclusively.  Fifteen  years  in  general  engineering, 
seven  years  as  sales  engineer.  Has  established  office  sales-force 
and  trade  connections.  Will  arrange  an  interview  New  York 
or  Boston.    Address  M,  Room  33,  164  Federal  St.,  Boston.      1-1-1 


For  Sale 


FOR  SALE— AIR  COMPRESSOR  Rand  Drill  Company,  Im- 
perial type  No.  11,  8x10  belt  drive.  Morrison  Bros.,  Dubuque, 
Iowa.  1-1-1 

FOR  SALE — 10x22  Corliss  engine,  in  perfect  condition,  en- 
tirely overhauled,  wheel  9  ft.  by  14  inches,  r.h.  $375  f.o.b.  New 
York.     Duzets  &  Son,  40  Church   St.,  New  York. 

FOR  SALE— A  32  H.  P.  HORNSBY-AKROYD  Oil  Engine 
with  starting  device,  in  very  good  condition;  also  a  15-ton 
Challoner  refrigerating  machine,  oil  separator,  double  pipe  am- 
monia condenser  and  high  and  low  pressure  gauges.  These 
are  also  in  good  condition.  For  particulars  inquire  of  the 
Rahr  Br'g  Co.,  Oshkosh,  Wis.  1-1-6 

Patents  and  Patent  Attorneys 

PATENTABLE  IDEAS  WANTED— Send  for  3  free  books. 
R.  B.  Owens,  28  Owens  Bldg.,  Washington,  D.  C.  tf 

PATENT  APPLICATIONS— prepared  and  prosecuted  for  $25. 
Send  for  booklet.  Harry  Patton,  330  McGill  Bldg.,  Washington, 
D.  C.  tf 

WE  SELL  PATENTS.  Established  ten  years.  To  buy  or 
having  one  to  sell  write  Charles  A.  Scott  Co.,  1098  Granite 
Bldg.,   Rochester,   N.   Y.  8-1-6   e.o.i. 

THE  PATENTOME  is  interesting  and  instructive.  A  liberal 
education  in  patents  and  how  to  get  them.  Free  on  request. 
Established  1865.  Anderson  &  Son,  Patent  Solicitors,  710  G.  St., 
Washington,  D.  C.  1-1-2 

PATENTS — C.  L.  Parker,  Attorney-at-Law  and  Solicitor  of 
Patents.  Patents  secured  promptly  and  with  special  regard  to 
the  legal  protection  of  the  invention.  Handbook  for  inventors 
sent  upon  request,  186  McGill  Building,  Washington,  D.  C.  tf 

PATENTS— H.  W.  T.  Jenner,  Patent  Attorney  and  Mechan- 
ical Expert,  608  F  St.,  Washington,  D.  C.  Established,  1883.  I 
make  a  free  examination  and  report  if  a  patent  can  be  had  and 
the  exact  cost.     Send  for  full  information.  tf.  e.o.i. 

FIND  OUT  FOR  YOURSELF  what  to  invent  and  how  to 
procure  and  sell  a  patent  for  the  same.  My  book,  "Inventor's 
Universal  Educator,"  covers  the  matter  from  A  to  Z.  140  pages, 
elegantly  bound.  Also  contains  600  mechanical  movements  and 
50  perpetual  motions.  Price  $1.00,  postage  free.  Money  returned 
if  not  more  than  satisfactory.  F.  G.  Dieterich,  618  Ouray  Bldg., 
Washington,  D.  C.  1-1-1 

Educational  and  Instruction 

ENGINEERS'  POCKET  MANUAL,  175  pages,  edited  by  Uni- 
versity of  Tennessee  will  be  mailed  every  subscriber  sending  in 
one  new  subscription  to  Practical  Engineer.  Gilt  edges,  bound 
in  leather.  tf 


Miscellaneous 


WANTED — An  additional  subscription  solicitor  wanted  to 
cover  towns  in  state  of  Washington.  Excellent  chance  to  earn 
extra  money.     Write  to  Subscription  Department.  tf 


ENGINEERS— DO  YOU  WANT  to  utilize  your  exhaust 
steam  for  heating  or  drying  purposes  without  back  pressure  on 
your  engine?  If  so,  address  Monash-Younker  Co.,  1413  W. 
Jackson  Blvd.,  Chicago,  111.  tf 

MAKE  MONEY  on  the  side.  Here's  your  chance  to  work 
out  some  money  for  yourself.  Get  subscriptions  for  Practical 
Engineer.  It  pays  well.  Just  drop  a  line  to  the  Subscription 
Dept.     They  will  tell  you  how.  tf 
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CHICAGO'S  NEWEST  CENTRAL  STATION 

Twenty  Thousand  Kilowatts  in  Each  Unit  and  12  Units  to  be  Installed,  Each  Weighing  450,000  Lb.,  109 
Acres  of  Storage  Ground  and  Park  with  an  Individual  Railroad  to  Supply  1656  Tons  of  Coal  a  Day 


HE   .MARKED   DEGREE  in  which  the 
sale  of  electrical  energy  has  increased 
within   the   past   few   years,   especially 
in  large  cities,  has  brought  about  a  new 
era  in   the  design   and   construction  of 
central  stations,  the  tendency  being  to 
install    fewer    and    much    larger    units 
than    formerly,    thereby    greatly    increasing   the    total 
efficiency  of  the   station.     Eurthermore  present  prac- 
tice is  to  centralize,  as  far  as  possible,  the  total  power 


These  facts  are  well  illustrated  by  the  system  of 
the  Commonwealth  Edison  Co.  in  Chicago,  which  is 
one  of  the  largest  in  the  country  utilizing  coal  for  fuel. 
Of  noteworthy  importance  is  the  new  Northwest 
plant  of  this  company,  which  when  the  project  is 
completed,  w^ill  include  2  similar  groups  of  6  20,000- 
kw.  turbo-generators.  This  station  is  supplemental  to 
3  existing  modern  stations,  one  containing  10  12,000- ' 
kw.  turbo-generators  and  the  other  6  14,000-kw.  turbo- 
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FIG.  1.   ONE  END  OP  TURBINE  ROOM  SHOWING  2  20,000KW.  CURTIS  TURBINES 


generated  and  deliver  high-tension  alternating  current  The  new  Northwest  Station  is  located  on  the  north 

to  substations  where   it   is   converted   to  low-tension  branch  of  the  Chicago   River  on  a  109-acre  tract  of 

direct    current,    by    means    of    rotary    converters   and  land,  in  the  northwestern  section  of  the  city,  about  7^ 

fed    into    the    distribution    system    supplying   the    ad-  miles  from  the  business  center.     As  this  is  in  a  resi- 

jacent  district.  dential  district,  care  has  been  taken  to  have  an  attract- 
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ive  park  surround  the  buildings.  The  plans  call  for 
2  similar  groups  of  buildings  containing  similar  equip- 
ment arranged  in  the  unit  system,  that  is,  with  boilers 
and  auxiliaries  for  each  turbo-generator  practically 
independent. 

General  Layout 

ULTIMATELY  there  will  be  2  groups  of  3  build- 
ings, each  consisting  of  a  boiler  and  turbine  house, 
a  transformer  house  and  a  SAvitch  house.  The  build- 
ings are  so  placed  that  the  best  possible  arrangement 
for  the  expeditious  handling  of  fuel  and  circulating 
water  supply  is  secured  and  at  the  same  time  the 
esthetic  features  have  not  been  neglected.  Struc- 
tural steel  and  brick  construction  has  been  adopted 
with  buildings  of  plain  design,  well  separated  to  pre- 
vent communication  of  fire  from  one  to  another. 

General  dimensions  of  the  buildings  will  ultimately 


contains  but  2  units,  each  row  of  boilers  will  have  its 
independent  coal  supply.  The  complete  coal  handling 
equipment  for  2  units  has  a  capacity  of  175  tons  an 
hour. 

Boiler  Equipment 

"J^EN  Babcock  and  Wilcox  water-tube  boilers  of  the 
3-drum  type  with  36-in.  drums  constitute  a  boiler 
unit.  Each  boiler  is  rated  at  560  hp.,  with  a  steaming 
capacity  33,600  lb.  an  hour,  giving  a  liberal  reserve 
margin  which  takes  care  of  the  auxiliary  apparatus 
and  permits  the  regular  cleaning  of  the  boilers  Avith 
maximum  load  on  the  turbines.  Each  boiler  is 
equipped  with  a  Babcock  &  Wilcox  chain  grate  stoker 
and  contains  1-1  rows  of  4-in.  tubes,  16  tubes  to  the 
row.  the  entire  heating  surface  per  boiler  being  5600] 
sq.  ft.  The  grate  dimensions  are:  10  ft.  wide  by  11^ 
ft.  long,  giving  an  efifective  area  of  115  sq.  ft.     This 


FIG.  2.   BOILER  ROOM  SHOWING  FRONTS  OF  2  BOILER  UNITS,  CHAIN  GRATE  STOKERS  AND  COAL  HOPPERS 


be  as  follows :  Boiler  and  turbine  house,  boiler  room 
275  by  121  ft.,  turbine  room  290  by  70  ft.,  transformer 
house  290  by  28  ft.,  switch  house  290  by  35  ft.  Each 
half  of  the  twin  stations  will  comprise  6  nearly  inde- 
pendent units  placed  side  by  side,  consisting  of  10 
boilers,  feed-water  heater,  pumps  and  auxiliary  appa- 
ratus ;  a  20,000-kw.  Curtis  vertical  turbine  with  con- 
denser and  accumulator  for  step  bearings;  electrical 
apparatus  including  transformers,  control  and  meas- 
uring instruments.  In  the  present  boiler  house  one 
conveying  outfit  furnishes  2  rows  of  boilers  with  fuel 
but   with    the    extension    of   the    station,    which    now 


type  of  grate  is  well  adapted  to  burning  the  screen- 
ings used  about  Chicago  for  power  plant  purposes 
which  contains  about  10,000  B.t.u.  per  pound.  Two 
hoppers  are  located  below  the  grate,  the  one  in  front 
for  the  fine  coal  which  drops  unburned  through  the 
front  end  of  the  grate ;  the  other  for  the  ashes  is  located 
at  the  back  end  of  the  grate  under  the  middle  of  the 
boiler.  Standard  Babcock  &  Wilcox  settings  are  used- 
for  one  unit,  while  the  other  unit  has  special  settings 
similar  to  the  Heine  type. 

Auxiliary    apparatus    for    each    boiler    includes    a 
single-loop   superheater  designed  for  125   deg.   super- 
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heat  at  full  steaming';  Consolidated  safety  valve.  B. 
&  W.  water  column,  Ashcroft  steam  gage;  Edwards 
nonreturn  and  stop  steam  valves,  and  Edwards  blow- 
off  \alve. 

Steam  from  each  battery  of  boilers  is  collected  in  a 
l()-in.  header  located  in  a  header  room  below  the  rear 
ends  of  the  boilers,  and  supported  by  roller  bearings 
resting  on  the  Hoor.  The  header  is  fastened  at  the 
turbine  room  end,  where  a  Crane  hydraulically  oper- 
ated valve  is  located  ;  the  boiler  leads  are  of  (i-in.  pipe. 
To  facilitate  inspection  and  repairs,  the  tops  of  the 
boilers  are  con\eniently  arranged  and  provided  with 
a  continuous  nmway  from  end  to  end  of  the  row. 

To  provide  against  the  discharge  of  steam  into  the 
boiler  room,  endangering  scalding  the  operators,  the 


Each  stack  is  built  uj)  of  22  rings  of  plates  varying- 
in  thickness  from  y^  in.  at  the  lK5ttom  to  34  in.  at  the 
top,  the  total  weight  of  the  plates  in  one  stack  being 
13;5  tons.  Support  for  the  stacks  consists  of  braced 
steel  structures  resting  upon  individual  concrete  foun- 
dations, tied  in  with  the  main  building  frame  to  secure 
rigidity.  Smoke  flues  rest  on  the  roof  trusses,  the 
space  above  and  behind  the  boilers  being  kept  clear 
for  the  accommodation  of  pijiing. 

Feed  Water 

pEED  water  is  furnished  to  the  boilers  by  4  W'orth- 

ington  5-in.,  3-stage,  centrifugal  feed  pumps,  2  for 

each    boiler   unit,   driven   by   steam    turbines    at    2300 

r.p.m..    and    designed    to    deliver    700    gal.    a    minute 


FIG.   3.      TOP   OF  BOILERS   IN   NO.    1   UNIT   SHOWING  PIPING  AND   VALVES 


safety  valves  discharge  into  vertical  open  pipes  ending 
above  the  roof.  An  8-in.  auxiliary  header  connects 
the  bf)iler  units,  making  it  possible  to  use  steam  from 
one  unit  to  supplement  the  supply  from  the  other. 

Stacks 

Y^ASTE  gases  for  10  boilers  are  taken  care  of  by 
one  stack,  each  stack  being  17  ft.  inside  diameter 
and  1<S  ft.  outside  the  steel  shell,  providing  for  a 
brick  thickness  of  nearly  G  in.  Three  stacks  are  now 
completed,  and  3  more  will  eventually  be  added  ;  the 
height  is  250  ft.  above  the  boiler  room  floor  and  210 
ft.  above  the  roof. 


against  2<S5  lb.  pressure  per  square  inch.  The  feed 
water  is  drawn  from  the  feed-water  heater  and  hot 
well  at  a  temperature  of  210  (leg.  F.  A  Worthington 
enclosed  type  heater  is  provided  for  each  unit,  and 
contains  4000  sq.  ft.  of  heating  surface;  it  can  raise 
the  temperature  of  320,000  lb.  of  water  an  hour  from 
70  deg.  F,  at  which  it  comes  from  the  condenser,  to 
the  above  value  when  supplied  with  steam  at  2  lb. 
per  square  inch  pressure,  the  steam  for  this  purpose 
coming  from  several  auxiliary  engines  and  pumps. 
Make-up  w^ater  is  introduced  by  suction  into  the  feed- 
water  heater,  the  water  level  in  the  hot  well  being 
automatically   controlled   by   a   float   valve. 


112 


PRACTICAL    ENGINEER 


January   15,   1913 


Coal  and  Ash  Handling 

^OAL  will  be  received  principally  over  the  Chicago 
&  Northwestern  Railroad,  which  is  less  than  a 
mile  from  the  power  plant  and  from  that  point  be 
conveyed  on  a  third  rail  electric  railroad,  of  standard 
electrified  steam  road  construction,  built  by  the  Edison 
Co.  At  the  railroad  end  a  large  terminal  yard  will 
eventually  be  built  so  that  the  company  can  store 
several  hundred  coal  cars.  At  present,  electric  loco- 
motives of  the  Edison  Co.  take  the  cars  from  the  rail- 
road at  the  boundary  of  the  property  of  the  latter 
and  either  store  them  on  the  Edison  Co.'s  main  track 
or  haul  them  to  the  sidings  at  the  power  plant. 

The  coal  storage  yard  which  will  eventually  store 
250,000  tons  will  lie  between  the  twin  stations.  Over 
the  piles,  bridge  cranes  will  be  installed  and  the  yard 
trackage  so  arranged  that  cars  can  be  unloaded  and 
reloaded,  with  minimum  expense,  by  electrically 
operated  clam  shell  buckets. 


driven  by  a  3-phase  induction  motor  rated  at  35-hp., 
located  at  the  roof  level.  Through  a  reducing  gear, 
the  motor  drives  a  large  spur  wheel  and  it  is  about 
fully  loaded  when  the  conveyor  is  operating  at  its 
rated  capacity  of  175  tons  an  hour.  A  ratchet  arrange- 
ment has  recently  been  added  to  the  spur  wheel  to 
prevent  accident  in   case  of  motor  trouble. 

Located  over  the  boiler-room  coal  bunkers  is  the 
conveyor  gallery  for  a  pair  of  boiler  units,  which  con- 
sist of  a  single  row  of  bifurcated  hoppers,  one  for  each 
opposite  pair  of  boilers.  Each  hopper  holds  130  tons 
of  coal,  so  that  the  total  storage  capacity  in  the  build- 
ing is  138  tons  per  boiler,  sufficient  for  somewhat  more 
than  a  day's  requirements  under  the  heaviest  operating 
conditions. 

Located  on  the  ground  floor  is  the  coal-receiving 
room  equipped  for  either  dump  cars  or  for  ordinary- 
coal  cars.  The  former  can  dump  their  load  directly 
into  the  receiving  hoppers,  but  ordinary  cars  are  un- 


FIG.  4.   CONDENSER  FOR  NO.  2  UNIT  AS  IT  LOOKED  BEFORE  ERECTING  THE  TURBINE 


Located  between  2  rows  of  boilers  under  the  firing 
floor  is  a  long  room  27  ft.  high  and  37  ft.  wide  in 
which  are  9  concrete  coal  receiving  hoppers  with  total 
capacity  of  nearly  1500  tons.  Below  these  is  a  tunnel 
16  ft.  wide  and  20  ft.  high  with  a  track  for  the  portable 
coal  crushers.  On  the  floor  of  the  tunnel  is  the  bucket 
conveyor  which  takes  the  coal  from  the  crushers, 
carrying  it  to  the  upper  section  in  a  monitor  on  the 
roof  about  104  ft.  above  the  floor  of  the  tunnel. 

One  coal  crusher  is  provided  for  each  of  the  2 
boiler  units;  these  are  4-roIl  crushers  having  2  Cornish 
and  2  fluted  rolls,  the  driving  power  for  each  crusher 
being  a  3-phase,  60-cycle  induction  motor  rated  at  70- 
hp.  Each  crusher  is  also  equipped  with  a  7/^-hp. 
traversing  motor  of  the  same  type.  Specifications 
require  that  95  per  cent  of  the  crushed  product  must 
pass  a  clear  opening  of  %  in.  The  conveyor  buckets 
are  34  by  36  in.  and  the  speed  is  45  ft.  a  minute,  being 


loaded  by  means  of  a  clamshell  bucket  crane.  The 
bucket  has  2  cu.  yd.  capacity,  and  can  handle  80  tons 
of  slack  or  60  tons  of  run-of-mine  per  hour.  Its  span 
is  34^  ft.  from  center  to  center  of  runway  rails,  and 
the  maximum  lift  of  bucket  is  15  ft.  Four  3-phase, 
60-cycle,  220-volt  motors  are  required  for  the  crane 
as  follows :  37  hp.  on  main  hoist,  37  hp.  on  auxiliary 
hoist,  5  hp.  on. the  trolley  travel  and  11  hp.  on  the 
crane  travel.  The  fine  coal  hoppers  under  the  boilers, 
already  referred  to,  empty  at  the  sides  of  the  coal- 
receiving  room  into  the  receiving  hoppers,  and  the 
fine  coal  thus  finds  its  way  through  the  crusher  and 
the  conveyor  to  the  bunkers  again. 

On  the  ground  level  and  on  each  side  of  the  coal- 
receiving  room  is  a  space  to  accommodate  the  ash 
cars.  A  track  is  located  directly  under  the  spouts  of 
the  hoppers,  connecting  with  the  electric  railway  sys- 
tem already  referred  to.    The  ashes  are  at  present  used 
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for  fillinf^  up  land  to  be  used  later  for  track  space. 
Each  hopper  has  capacity  for  a  day's  accumulation  of 
ashes. 

Turbines 

^S  has  been  noted,  the  completed  equipment  will 
consist  of  12  units,  2  of  which  are  now  in  opera- 
tion. They  are  Curtis  3-phase,  alternating--cnrrent, 
G-stage  vertical  machines  operating;;-  at  750  r.p.m.  and 
rated  at  20,000  kw.  at  4500  volts  with  armatures  star 
connected.  The  rotor  of  the  turbine  contains  5  disks 
each  carrying-  a  double  row  of  buckets.  The  rims  of 
the  disks  are  made  up  in  detachable  sections  each  of 
a  convenient  size  for  handling.  In  assembling,  they 
are  driven  on  the  ed^e  of  the  web  of  the  disk  and 
bolted  through  firmly ;  the  buckets  are  held  at  the 
inside  end  in  a  dovetail  groove  in  the  rim  sections. 
The  first  3  stages  have  28  double  bucket  sections  of 
24  buckets  each;  the  last  3  have  28  double  bucket 
sections  of  20  buckets ;  the  total  number  of  buckets  is 
therefore  7392.  The  diameter  of  the  first  stage  wheel 
is  approximately  11  ft.  10  in.,  and  that  of  the  sixth 
stage  wheel  slightly  over  13  ft.  The  buckets  vary  in 
length  in  the  6  stages  from  lj4  to  6?/s  in.  on  the  top 
and  from  2  to  18  in.  on  the  bottom. 

The  weight  of  the  steam  end  of  the  turbine  is  401,- 
000  lb.,  made  up  as  follows :  Main  condenser  shell, 
141.000  lb.;  wheel  case  and  diaphragms,  166,000  lb.; 
wheels,  71,400  lb. ;  turbine  shaft  and  coupling,  22,600 
lb.  Total  weight  of  the  generator  end  is  46,000  lb., 
made  up  as  follows:  Armature  stool,  56,000  lb.;  arma- 
ture, 255,000  lb.;  field,  105,000  lb.;  top  shield,  44,000 
lb.,  making  the  total  weight  of  the  turbo-generator 
unit  861,000  lb.,  or  430.5  tons. 

It  will  be  seen  that  the  rotating  part  of  the  turbine 
unit  weighs  approximately  100  tons,  which  is  support- 
ed on  a  step  bearing  supplied  with  oil  at  800  lb.  pres- 


FIG.  ,5.   EAST  END  OF  HEADER  ROOM  SHOWING  MAIN  STEAM 
HEADER  AND  BOILER  CONNECTIONS  WITH  VALVES 

sure  per  square  inch.  The  pressure  is  maintained 
at  1200  lb.  by  an  R.  D.  Wood  &  Co.  accumulator  and 
2  12  by  3  by  l8-in.  Worthington  pumps  of  the  duplex 
type,  and  is  throttled  down  to  800  lb.  at  the  bearing. 
One  pump  serves  for  the  steady  load  and  the  other 
is  in   reserve. 

The  bore  of  the  accumulator  is  8  in.  and  its  plunger 
stroke  8  ft. ;  it  is  designed  for  1500  lb.  pressure  and 
is  tested  to  2000  lb.  The  plunger  is  weighted  down 
with  iron  weights,  4)/^  ft.  in  diameter,  the  object 
of  the  accunuilalor  being  to  maintain  practically  a 
constant  pressure  on  the  step  bearing,  especially  after 
any   accidental   stoppage  of   the   pump   and   until   the 


reserve  pump  is  started  automatically.  Pressure 
for  the  upper  bearings  and  hydraulically  operated  valve 
gear  is  supplied  by  2  Worthington  6  by  4  by  6-in. 
pumps. 

Condensers  and  Water  Supply 

£]ACH  turbine  is  supplied  by  a  Worthington  con- 
denser forming  the  turbine  base  at  the  floor  level. 
It  contains  3  sections,  the  main  or  center  section 
with  3750  tubes,  and  2  auxiliary  sections  with  one-half 
this  number  of  tubes  each.     Length  of  the  brass  tubes 


FIG.    6.       SECTION    OP    THIRD    RAIL    ELECTRIC    RAILROAD    CON- 
NECTING THE  POWER  STATION  WITH  THE  CHICAGO 
&  NORTHWESTERN  RAILROAD 

is  17  ft.,  and  outside  diameter  1  in.,  which  is  equiva- 
lent to  4.44  sq.  ft.  of  surface.  The  total  effective  con- 
densing surface  is  32,000  sq.  ft.,  or  1.2  sq.  ft.  per  b.hp. 

The  condenser  maintains  a  2-in.  vacuum  when  con- 
densing 280,000  lb.  of  steam  an  hour  and  supplied 
with  40,000  gal.  of  circulating  water  a  minute  at  65 
(leg.  F.  The  pump  equipment  of  each  condenser  con- 
sists of  a  36-in.  Laidlaw,  Dunn,  Gordon  volute  centrif- 
ugal circulating  pump  driven  by  a  20  by  30-in.  Corliss 
type  engine  at  120  r.p.m.  This  pump  operates  against 
a  head  of  20  ft.,  and  delivers  40,000  gal.  of  water  a 
minute.  The  cylinder  of  the  dry  vacuum  pump  is 
mounted  tandem,  with  the  Corliss  engine  cylinder 
which  drives  it,  and  displaces  2550  cu.  ft.  of  air  a 
minute.  A  Worthington  turbine-driven,  2-stage,  5-in. 
centrifugal  pump  handling  660  gal.  of  w-ater  removes 
the  condensation  from  the  cendenser. 

From  the  turbine  room,  concrete  intake  and  dis- 
charge tunnels  10  ft.  square  run  to  the  north  branch 
of  the  Chicago  River  about  600  ft.  distant.  For  a 
greater  portion  of  the  way  one  is  directly  over  the 
other,  the  top  being  only  a  few  feet  below  the  ground 
level.  The  walls  of  the  conduit  are  2  ft.  thick  and 
the  roof  floor  and  dividing  partition  average  about  the 
same. 

The  discharge  tunnel  is  below  the  injection  tun- 
nel, the  latter  drawing  water  from  the  river  450  ft. 
upstream  from  the  outlet  of  the  discharge  tunnel. 
P^or  preventing  debris  from  entering  the  intake  tunnel, 
its  mouth  is  covered  with  a  revolving  screen  which 
automatically  cleans  itself  of  accumulations.  This 
screen,  wdiich  is  5  ft.  w^ide,  is  made  up  of  sections 
covered  with  woven  wire  16  in.  long,  forming  a  belt 
section  which  passes  over  an  electrically  driven  drum 
at  the  top  and  an  idler  at  the  bottom  and  is  inclined 
at  an  angle  of  about  30  deg.  from  the  vertical. 

Exciters 
CURRENT  for  exciting  the  fields  of  the  turbo-alter- 
nators is  supplied  by  2  exciter  sets,  one  a  300-kw. 
Curtis  steam  turbine  driving  a  300-kw^,  110-volt,  d.c. 
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generator;  the  second  set  a  General  Electric  200-kw., 
110-volt,  d.c.  generator  driven  by  an  induction  motor. 
Either  set  can  be  operated  independently  or  they  may 
be  operated   in   parallel.  • 

Transformers 

'PHE  generator  voltage  of  4500  is  stepped  up  to  9000 
volts  by  means  of  General  Electric  auto-transform- 
ers, 3  being  used  for  each  unit  and  star-connected,  thus 
having  an  independent  auto-transformer  for  each  phase 
with  a  capacity  of  3333  k.v.a.  each. 


FIG.    7.      EXCITER   BAY    SHOWING    MOTOR-DRIVEN    EXCITER   AND 
SWITCHBOARD 

These  are  located  in  the  separate  transformer  build- 
ing in  separate  rooms,  and  mounted  on  roller  trucks 
so  that  by  raising  a  corrugated  sliding  door  any  one 
may  be  pulled  out  on  a  platform  where  it  is  accessible 
for  repairs.     Both  oil  and  water  are  used  for  cooling 


FIG.  8.  OPERATING  GALLERY,  CHIEF  OPERATOR'S  DESK  IN 
FOREGROUND  AND  GENERATOR  CONTROL  BENCH  IN  REAR 

purposes  and  are  circulated  by  pumps,  the  oil  being 
used  repeatedly  while  the  water  is  discharged  and 
wasted. 

Operating  Gallery 

'PEIIS  is  located  on  a  mezzanine  floor  where  a  view 
can  be  obtained  of  the  turbine  room  and  is  in- 
closed on  that  side  by  wire  glass.  The  generators 
are  controlled  from  a  bench  board  and  the  feeders  from 
feeder  panels ;  the  oil  switches  are  located  in  a  separate 
building,  being  equipped  with  remote  control  appa- 
ratus and  actuated  from  remote   control   switches  on 


the  bench  board.  The  usual  controlling  and  indica- 
ting instruments  that  comprise  the  equipment,  are  of 
General  Electric  make. 

Testing  Set 

QNE  of  the  interesting  features  of  this  plant  is  the 
Westinghouse  testing  set  consisting  of  a  500-k.v.a., 
300-volt,  single-phase  generator,  direct  coupled  to  an 
hiduction  driving  motor  with  the  exciter  for  the  alter- 
nator mounted  on  the  shaft  extension.  The  generator 
voltage  is  stepped  up  to  33,000  by  means  of  a  stepup 
transformer  and  by  means  of  suitable  switches  can  be 
connected  to  any  set  of  feeders  or  between  any  feeder 
and  ground  for  the  purpose  of  making  breakdown  in- 
sulation tests.. 


NEW  FACTS  ABOUT  OUR  EARTH 


Old  Theories  Have  Exploded,  Axis  Not  Fixed,  Equa- 
tor Not  a  Circle,   Sea  Not  Level,   Earth's 
Center  Not  Molten 


By  Leonard  Keene  Hirshberg 


! 


AMONG  the  thousands  of  myths  that  relate  to 
mother  earth  perhaps  none  is  more  familiar 
than  that  of  the  ancient  one  about  Atlas  or  an 
elephant  upon  whose  back  the  earth  rested ; 
both  being  in  turn  supported  by  a  large  tortoise.  That 
this  picturesque  myth  failed  to  state  upon  Avhat  the 
turtle  stood,  made  it  in  no  way  invalid  to  the  naive 
ancient.  J| 

Another  notion,  still  extant  in  unfrequented  places," 
is  that  the  earth  is  built  up  of  layers  more  or  less, 
like  an  onion,  or  a  nest  of  spheres.  Certain  pre- 
modern  scientists  also  held  that  the  center  of  the  earth 
was  a  lake  of  liquid-like  lava.  This  view  was  given 
its  "quietus"  when  Lord  Kelvin  proved  that  the 
attraction  of  the  sun  and  moon, — -which  cause  our 
tides  to  rise  and  fall — would  have  caused  the  earth 
to  burst,  from  its  internal  pressure,  if  the  earth's  crust 
was  less  than  2500  miles  thick.  The  tidal  force  is 
so  strong  that  even  if  the  earth's  layers  were  the  hard- 
est steel,  it  would  yield  as  much  as  if  it  were  rubber, 
from   the   force   of  the   sun's   and   moon's   attractions. 

The  most  recent  researches  indicate  that  the  earth's 
innermost  part  is  made  of  the  heaviest  metals.  These 
are  no  doubt  harder  and  more  solid  than  iridium  steel. 
It  is  not  necessary  to  mention  many  of  the  technical 
data  to  prove  this.  Suffice  it  here  to  say  that  earth- 
quakes at  the  antipodes  are  recorded  so  quickly  at 
Chicago  and  elsewhere,  that  the  only  explanation  is 
that  they  pass  quickly  up  through  the  rigid  center 
of  the  earth. 

Even  the  precise  shape  of  the  earth — in  spite  of 
textbooks'  assertions — is  not  positively  known.  Nor 
does  the  earth  spin  steadily  around  a  fixed  axis,  like 
a  wheel  around  its  spokes.  The  North  Pole  and  the 
South  Pole,  the  2  axes  of  our  earth,  slowly  change 
their  positions;  so  also  do  the  magnetic  poles,  which 
are  not  exactly  coincident  with  the  geographical  poles. 
This  apparently  sedate  old  top  of  ours  is  not  by  any 
means  as  steady  as  you  think.  Here  again,  like  cer- 
tain attitudes  of  deacons  in  the  church,  appearances 
are  deceiving.  Instead  of  revolving  in  a  round  and 
narrow  path,  this  old  earth  of  our  is  actually  execut- 
ing a  turkey  trot,  each  moment  shifting  her  axis. 
One  explanation  of  this  waltz-like  motion,  is  the 
changing  activities  of  the  Polar  ice-caps  at  the  various 
seasons. 
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Children  are  taught  at  school  that  mother  earth 
is  an  oblate  sphere  that  is  just  like  an  orange,  flat  at 
both  ends.  The  latest  measurement  given  the  earth 
through  the  poles  is  27  miles  less  in  diameter  than 
at  the  equator.  Peary's  discovery  of  the  North  Pole 
and  Amundsen's  discovery  of  the  South  Pole  serve  to 
prove  that  the  North  Pole  is  much  flatter  than  the 
South  Pole. 

Another  new  discovery  is  that  the  equator  is  not 
a  circle,  it  varies  considerable  at  certain  parts  of  the 
girth. 

Another  fond  fallacy  of  ours,  exemplified  in  all 
sea-shore  and  mountain  resort  advertising,  is  the 
belief  in  a  "sea  level."  As  a  basis  of  measurement, 
this  is  maintained  everywhere  and  the  impression  is 
held  that  the  sea  is  at  the  same  level  all  over  the  land. 
Recent  investigations  have  proved  that  the  sea  is  far 
from  level.  There  are  mountain  ranges  of  the  ocean 
just  as  there  are  mountainous  systems  in  land.  The 
Pacific  Ocean  is  actually  2000  ft.  higher  at  one  part  of 
South  America  than  the  Atlantic  Ocean,  touching  the 
same  land  exactly  opposite.  The  Bay  of  Bengal 
stands  300  ft.  higher  than  the  adjacent  Indian  Ocean. 
One  explanation  of  this  is  that  the  gigantic  Himalayas 
exert  an  attraction  that  heaps  up  the  waters  of  Bengal 
Bay,  while  the  Andes  do  the  same  to  the  Pacific 
Ocean. 

Another  denuded  idea,  to  wit  that  the  atmosphere 
which  surrounds  the  earth  extends  but  30  miles  above 
the  earth,  has  been  displaced  by  scientific  estimates 


which  prove  it  to  reach  at  least  150  miles.  This  is 
discovered  by  falling  meteors  and  other  strange  visi- 
tors from  other  worlds  than  ours.  When  pieces  of 
comets,  their  tails,  or  other  particles  of  cosmic  dirt 
come  within  the  earth's  attraction  force,  they  fall  to 
the  ground.  Since  they  then  become  incandescent, 
observations  may  then  be  made  of  the  atmospheric 
distances  through  which  they  travel  in  a  lighted  state. 

The  deeper  a  trench  is  dug  into  the  earth's  crust, 
the  higher  ascends  the  mercury  in  a  thermometer. 
For  every  20  yards  of  descent,  there  will  be  a  rise 
of  one  degree  of  temperature.  At  this  ratio,  30  miles 
down  would  show  an  inferno  hot  enough  to  melt 
the  heart  of  a  Shylock  and  fuse  the  hardest  metals 
or  rocks  known.  Perhaps  this  explains  the  super- 
stitions present  in  every  ancient  and  modern  religion, 
that  the  lower  regions  were  made  up  of  fire  with  a 
Pluto,  a  Devil,  a  Vulcan,  as  supreme  dictators.  It 
is  now  known  that  the  heavy  pressure  of  the  sur- 
rounding layers  of  the  earth,  as  well  as  its  central 
force  of  gravity,  preclude  the  possibility  of  such  a 
thing  as  a  fiery  or  liquid  center. 

The  earth  may  now  be  weighed,  and  it  is  found  to 
weigh  53^  times  heavier  than  water.  The  surface 
of  the  earth  is  less  than  3  times  as  heavy  as  water, 
so  the  weight  of  the  entire  globe  is  twice  as  heavy 
as  the  rocks  we  find.  Thus  it  is  established  that  the 
inside  of  the  earth  is  heavier  than  fire,  air,  liquid  or 
even  its  surface. 


OIL  AS  EMERGENCY  FUEL 

Safeguarding  Against  Shutdown  from  Scarce  Coal  or  High  Prices  by  Providing  for  Use  of 

Oil  as  an  Alternative 

By  Reginald  Trautschold 


FUEL  of  some  sort  is  necessary  for  the  generation 
of  steam,  and  fuel,  for  the  majority  of  power 
plants,  means  coal.  Precedence  or  tradition 
seems  to  be  the  main  reason  for  this,  as,  unless 
other  fuel  is  obtainable  at  a  considerably  lower  rela- 
tive price,  practically  every  steam  plant  follows  the 
practice  in  vogue  since  the  days  of  James  Watt. 
Numerous  power  plants,  of  course,  operate  on  water 
power  or  depend  upon  various  types  of  explosive 
engines,   but   the    majority   are   steam    plants. 

To  discard  all  steam  generating  equipment  and 
install  other  types  of  power  units  is  out  of  the  ques- 
tion, but  a  change  of  fuel  or  rather  ability  to  change 
readily  from  one  kind  of  fuel  to  another  when  advis- 
able is  possible  and  deserving  of  serious  consideration 
by  every  power  house  operator.  The  logical  and  prac- 
tical substitute  for  coal  is  oil,  and  with  these  2  prac- 
tical fuels  to  be  obtained  in  most  localities,  it  is  an 
economic  blunder  on  the  part  of  the  management  of 
every  power  house  so  situated  not  to  be  able  to  change 
from  one  to  the  other. 


Installation  of  Oil  Burners 


0 


NE  fairly  large  plant  in  the  vicinity  of  New  York 
was  compelled  to  .install  oil  burners  in  its  coal 
grates  during  the  coal  strike  of  1902,  and  since  that 
date  the  operator  of  the  plant,  a  manufacturer,  has 
been  practically  independent  of  the  fuel  market — using 
coal  when  it  was  cheap  and  easily  obtainable  and  oil 
when  it  could  be  had  more  advantageously.  The 
initial  expense  of  installing  the  oil  burners  and  oil 
burning  equipment  was  comparatively  negligible  and 


today  the  shutdown  of  a  boiler  at  a  time  permits  the 
changing  from  coal  firing  to  oil  burning,  or  vice  versa, 
with  no  loss  of  power  efficiency  and  at  a  small  expense. 

It  may  not  have  been  foresight  that  brought  about 
this  particular  installation  but  it  is  a  fact  that  this 
fortunate  manufacturer  can  now  proceed  with  his  busi- 
ness with  relatively  little  anxiety  concerning  either 
his  coal  or  oil  supply.  One  fuel  is  practically  sure  to 
be  obtainable  at  all  times.  But  even  hindsight 
should  have  placed  the  neighboring  manufacturer  in 
as  advantageous  a  position.  But  thousands  of  manu- 
facturers who  suffered  from  lack  of  fuel  during  the 
great  strike  of  1902  learned  nothing  from  the  catas- 
trophe and  would  sufifer  similarly  from  another  such 
tie-up. 

Some  of  the  more  farsighted  operators,  however, 
increased  their  coal  storage  capacity  and  many  devoted 
considerable  energy  and  money  to  increasing  the  effi- 
ciency of  their  plants  by  the  installation  of  devices  or 
equipment  for  minimizing  the  consumption  of  coal  per 
horsepower.  Such  improvements  are  of  importance, 
without  question,  but  are  they  alone  the  best  precau- 
tions that  could  be  taken  against  possible  shortage 
of  fuel  in  the  future?  Authentic  records  of  the  econ- 
omy of  installations  of  oil  burners  under  boilers  would 
indicate  that  the  addition  of  an  auxiliary  oil  burning 
equipment  to  the  average  coal  burning  steam  plant 
would  make  a  better  showing  on  the  balance  sheet. 
The  object  of  this  discussion,  therefore,  vvill  be  to 
present  a  conservative  and  reliable  analysis  of  the 
relative  economies  of  the  ordinary  coal  burning  plant 
and  one  that  is  equipped  to  burn  either  coal  or  oil. 
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Oil,  as  a  fuel,  has  long  passed  the  experimental 
stage,  for  every  type  of  steam  generator — on  rail, 
afloat  or  stationary — has  been  economically,  satisfactorily 
and  efficiently  operated  on  oil  as  well  as  on  coal.  In 
fact,  under  some  conditions,  oil  has  entirely  super- 
seded coal  as  fuel,  and  the  absence  of  standby  losses 
daily  adds  to  the  triumph  of  oil.  The  oil  supply  is 
limited,  however,  and  cannot  be  counted  upon  at  all 
times — the  fluctuations  in  price  of  oil  being  greater 
and  more  sudden  than  those  of  the  coal  market.  If 
this  were  not  so,  the  use  of  oil  as  fuel  would  be  more 
extensive  than  it  is  today,  for  in  many  localities  its 
average  relative  price  as  a  fuel  compares  favorably 
with  that  of  coal.  During  the  past  10^  yr.  the  price  of 
fuel  has  fluctuated  through  a  range  of  100  per  cent. 
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AVERAGE  COST  OF  STEAM  POWER  BASED  ON  PLANT  OP  500  HP. 

a  range  too  great  to  permit  ordinarily  its  constant 
use  as  an  economic  fuel,  but  as  an  auxiliary  fuel — one 
that  is  made  use  of  only  occasionally  in  emergencies — 
it  may  be  found  convenient  and  economical. 

Oil  Burning  Equipment 

Installation  of  an  auxiliary  oil  burning  system 
necessitates  only  a  few  minor  alterations  to  the 
ordinary  coal  burning  steam  plant,  the  addition  of  the 
necessary  piping  and  but  little  mechanical  apparatus. 
The  burners,  themselves,  should  be  located  in  the  fur- 
nace door;  either  in  openings  cut  in  the  regular  door 
to  admit  them,  which  can  be  closed  again  when  coal 
burning  is  resumed ;  or  else,  in  extra  furnace  doors 
of  firebrick  for  use  only  when  burning  oil.  The  bal- 
ance of  the  equipment  consists  of  the  reservoir  or  oil 
tank  which"  should  preferably  be  located  underground 
and  away  from  the  boiler  room ;  apparatus  for  g^^imp- 
ing  the  oil  from  the  reservoir,  for  subjecting  the  oil 
to  pressure  before  it  is  delivered  ^to  the  burner  and 
means  for  preheating  the  oil,  all  which  operations  may 
be  performed  by  one  piece  of  mechanism  situated  in 
a  convenient  location  in  the  boiler  room ;  a  steam 
connection  for  vaporizing  the  oil ;  and  the  piping  nec- 
essary for  connecting  up  the   system. 

The  steam  connection  consists  simply  of  a  pipe 
from  the  top  of  the  boiler  to  the  burner  with  a  reduc- 
ing valve  along  the  line,  though  it  is  advisable  to  have 
means  for  superheating  the  steam  before  it  is  deliv- 
ered to  the  burner.  The  "regulation  of  oil  and  steam 
at  the  burner  is  usually  accomplished  by  simple  hand 
valves  forming  part  of  the  mechanism  of  the  burner. 
The  admittance  of  air  to  the  combustion'  chamber 
takes  place  through  the  firebrick  covering  necessary 


to  protect  the  grates  and  exposed  metal  parts  of  the 
combustion  chamber  from  direct  contact  with  the 
flame  from  the  burners  and  should  be  only  rapid 
enough  to  assure  proper  combustion. 

Once  the  oil  burning  system  has  been  mstalled, 
the  change  from  oil  burning  to  coal  burning  consumes 
less  than  half  an  hour  for  a  250-hp.  boiler;  and  the 
change  from  coal  to  oil  burning  is  as  easily  and  rapidly 
accomplished,  once  the  fires  have  been  pulled  and  the 

TABLE  I.     AVERAGE  FIXED  CHARGES 
Based  on  plant  of  500  hp. 

COST  OF  POWER  UNITS,  ETC. 

Engines,  accessories,  piping,  etc.      $301 

Engine  house,  etc.  10[$45  per  hp 

Engine  foundations,  installation,  etc.  5) 

Depreciation     5% — total  cost  , 

Repairs  2% — total  cost  I 

Interest  6% — total  cost  [$7.20  per  hp.  per  year,  or  60c  per  hp.  per 

Insurance  1% — total  cost  1      month. 

Taxes  2% — f  cost         J  — Item  A 


I 


COST  OF  STEAM  GENERATOR  EQUIPMENT. 

ETC. 

Boilers,  feed-pumps 
Boiler  house 
Chimney  and  fines 

,  etc.      $121 
5} 
8J 

$25  per  hp. 

Depreciation 
Repairs 

Interest 

Insurance 

Taxes 

5%- 
2%- 
6%- 
1%- 
2%- 

-total  cost  1 
-total  cost  1 
-total  cost  } 
-total  cost 
-i  cost 

$3,87  per  >hp. 
month. 

per  year,  or  32 

25c  per  .hp.  per 
—Item  B 

per  hp. 


COST  OF  OIL  BURNING  SYSTEM,  ETC. 

Burners,  piping,  etc. 

Pumping,  heating  and  pressure  regulating  system,  etc. 

Tankage,  reservoir,  etc. 

Installing  system,  j 

Depreciation,   5% — total  cost  \ 

2% — total  cost  I 

6% — total  cost   [0.445  per  hp.  per  year,  or  3,708c  per  hp.  per 

1% — total  cost   1     month. 

2%— J  cost         J  —Item  C 


Repairs 
Interest 
Insurance 
Taxes 


COST  OF  OPERATION  (exclusive  of  fuel) 

Boilers — using  coal  as  fuel — $2.80    per   hp.  per  year,  or  23.333c  per  hp.  per 

month.  — Item  D 

Boilers — using  oil  as  fuel — $1.50  per    hp.  per  year,  or  12.50c  per    hp.  per 

month.  — Item  E 
Engines — attendance ,                          $  1 .  80 
Engines — oil,  waste,  supplies,  etc.          .80 


$2,60  per  hp,  per  year,  or   21.666c 
per  hp.  per  month.       ■ — Item  F 


Total  Fixed  Charges — per  horsepower 


. 

Combination 

Coal  and   Oil 

Item 

Coal  Burning  Plant 

Burning  Plant 

Per  Year 

Per  Month 

Per  Year 

Per  Month 

Item  A 

$7.20 

$0.60000 

$7.20 

$0.60000 

Item  B 

3.87 

.32250 

3.87 

.32250 

Item  C 

0.445 

.03708 

Item  D 

2.80 

.23334 

2.80 

.23334 

Item  E 

1.50 

.12500 

Item  F 

2,60 

.21666 

2.60 

.21666 

Handling  Coal 

2,70 

.22500 

2,70 

.22500 

Handling  Ash 

1,00 

.08333 

1.00 

.08333 

Total — per  horsepower $1 .68083 


Burning  coal $1.71791 

Burning  oil 1 ,30124 


grates  cooled  sufficiently  to  allow  their  being  handled. 
The  change  from  coal  to  oil  burning  should,  however, 
be  made  over  night  or  at  time  of  light  load  so  as  not 
to  interfere  with  the  operation  of  the  plant. 

Economic  Considerations 

'PHE  first  question  that  naturally  presents  itself  to 
the  power  house  operator  is  :  For  the  generation  of 
steam,  when  is  oil  as  economic  or  more  economic 
a  fuel  than  coal  ?  It  is  upon  this  point  that  the  "evident" 
wisdom  of  an  auxiliary  oil  burning  system  depends. 
Evident  is  emphasized,  for  other  points  pertaining 
to  the  elasticity  and  convenience  of  a  plant  equipped 
to  operate  on  2  fuels  while  less  obvious  are  important. 
To  analyze  the  "evident"  points,  the  average  total 
cost  of  developing  one  horsepower — including  all  ex- 
penses of  operation,  maintenance  and  the  burden  of 
interest   on   original   outlay,    taxes   and    insurance   on 
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equipment — for  a  plant  developing-  500  hp.  has  been 
ascertained;  1st.,  for  a  coal  burnin^^  plant;  2nd.,  for  a 
plant  burning  coal,  but  equipped  to  burn  either  coal  or 
oil;  and  3rd,  for  such  a  combination  plant  burning 
oil.    See  Tables  I,  II  and  III. 

In  the  case  of  using  oil,  the  costs  of  operation  and 
maintenance  arc  considerably  less  than  when  burning 
coal,  but  in  order  to  consider  the  relative  efficiencies 
from  the  most  conservative  point  of  view,  saving  in 
labor  only  has  been  reckoned  in  arriving  at  the  total 
cost  of  developing  power  by  the  use  of  oil  burners 
under  the  boilers.  Other  savings,  other  than  the 
absence  of  any  charge  for  handling  coal  to  and  ash 
from  the  boilers,  have  been  ignored.  The  data  con- 
tained in  Table  III  are  also  incorporated  in  the  chart, 
from  which  the  average  cost  of  power  per  horsepower 
per  hour,  month  or  year  with  fuel  at  various  prices 
can  readily  be  ascertained  for  a  plant  of  500  hp.  This 
chart  is  also  approximately  correct  for  a  plant  of  any 
size,  for  in  a  larger  plant  the  fixed  charge  per  horse- 
power is  less  and  the  consumption  of  fuel  per  horse- 
power more  economical,  while  in  a  smaller  plant  these 
2  components  of  the  total  cost  of  power  are  increased. 
That  is,  the  relation  existing  between  the  cost  of  fuel 
and  the  average  cost  of  power  may  be  considered  as 
practically  constant  for  all  ordinary  sizes  of  plants  that 
are  operated  with  average  high  efficiency. 

Figure  I  shows  that,  in  a  plant  equipped  to  burn 
either  coal  or  oil,  oil  at  2.6c  per  gal — about  0.1c  per 
gal.  higher  than  the  average  price  of  fuel  oil  in  New 
York — is  as  economical  a  fuel  as  coal  at  $2.60  per  ton 
— about  25c  per  ton  lower  than  the  average  price  of 
steam  coal  in  New  York — and  that  a  coal  burning 
plant  could  deliver  power  at  such  a  rate  only  when 
coal  was  less  than  $2.76  per  ton,  18c  a  ton  below 
the  average  price  of  coal  in  New  York.  In  many 
localities  good  quality  steam  coal  may  be  as-  high  as 
$5.00  per  ton  and  in  such  a  case,  oil  at  4>^c  per  gal., 
a  figure  that  is  higher  than  the  highest  price  at  which 
fuel  oil  has  sold  in  New  York  during  the  past  10  yr., 
would  be  as  economicjil  and  a  much  more  convenient 
fuel. 

It  is  true  that  the  addition  of  oil  burning  equip- 
ment to  a  coal  burning  plant  adds  to  the  burden  of 
interest,  taxes  and  insurance  but  this  increase  is  com- 
paratively small — equivalent  to  adding  6.18c  to  the 
price  of  coal  per  ton — and  may  be  taken  care  of  by 
a  judicious  purchasing  agent  taking  proper  advantage 
of  the  usual  spring  cut  in  the  price  of  coal  when 
placing  coal  orders,  and  purchasing  fuel  oil  when  that 
commodity  is  procurable  at  an  attractive  figure,  and 
by  an  economical  operator  wdio  works  with  the  pur- 
chasing agent  in  keeping  the  expense  for  fuel  at  a 
minimum — operating  on  oil  wdien  advisable  and  vice 
versa. 

Figure  I  may  possibly  indicate  that  oil  at  the 
average  market  price  in  any  given  locality  would  be 
a  more  economical  fuel  than  coal,  but  such  deduction 
should  be  discounted,  for  the  fuel  oil  supply  in  many 
localities  is  limited  and  the  probable  fluctuations  in 
its  price  too  great  to  assure  economy  in  power  pro- 
duction from  its  constant  use.  For  instance,  to  quote 
from  one  of  the  large  producers  of  fuel  oil  recently 
approached  for  prices  :  "At  the  present  time,  the  price 
is  cents  per  gallon,  and  we  are  not  seeking  addi- 
tional business,  the  demand  being  greater  than  the 
supply."  This,  when  the  price  quoted  was  100  per 
cent  higher  than  the  lowest  figure  at  which  fuel  oil 
sold  in  the  particular  city  since  1902. 


The  same  producer  goes  on  to  say :  "This  condi- 
tion may  not  i)revail  next  year"  and  names  "a  fair 
average  price"  that  compares  very  favorably  with  the 
average  price  of  coal  in  the  same  locality — a  locality 
where  the  use  of  fuel  oil  in  power  plants  or  as  an 
emergency  fuel  in  such  plants  is  rare.  It  would  seem, 
therefore,  that,  as  the  purchase  of  a  few  thousand 
gallons  of  fuel  oil — purchased  at  an  advantageous 
time  and  maintained  by  renewals  when  that  com- 
modity is  relatively  cheap — is  no  great  risk  and  the 
burden  entailed  in  equipping  a  coal  burning  plant 
with  oil  burners  is  not  great,  an  auxiliary  oil  burning 
system  would  be  a  profitable  investment  for  many 
operators  of  coal  burning  power  houses.  Such  an  in- 
stallation   would   enable   a    manufacturer   to   be   prac- 

TABLE    II 

Average  Cost  of  Ft'el — per  horsepower 

Ba.sed  on  plant  of  500  hp. 


Cost  of  Coal 

Cost  of  Oil 

Per  Ton 

Per  hp.  Per  Month 

Per  Gallon 

Per  hp.  Per  Month 

SI  .00 

$0.60 

$0.01 

$0.75 

1.50 

0.90 

.015 

1.125 

2.00 

1.20 

.02 

1.50 

2.50 

1.50 

.025 

1.875 

3.00 

1.80 

.03 

2.25 

3.50 

2.10 

.035 

2.625 

4.00 

2.40 

.04 

3.00 

4.50 

2.70 

.045 

3.375 

5.00 

3.00 

.05 

3.75 

5.50 

3.30 

.055 

4.125 

6.00 

3.60 

.06 

4.50 

Average  Efficiency: — 

1  gal.  of  fuel  oil  will  develop  3.37  lip.  \ 

1  toil  of  good  quality  coal  will  develop  500  hp.  / 

1  hp.  per  month  require.s  0.6  tons  of  good  coal  \ 

1  hp.  per  month  requires  75  gal.  of  fuel  oil,  J 

1  hp.  requires  4  lb.  of  good  coal   llj  hr.  working  day 

1  hp.  requires  0.2967  gal.  of  fuel  oil 10    hr.  working  day 


used  as  fuel. 


used  as  fuel. 


TABLE    III 

Average  Cost  of  Steam  Power — per  horsepower  per  month. 

Based  on  plant  of  500  hp. 


Burning 

Coal 

Oil 

at 

per 

per  ton 

Coal 

Coal 

Oil 

gallon 

(Coal  plant) 

(Comb,  plant) 

(Comb,  plant) 

SI  .00 

$2.28083 

$2.31791 

$2.05124 

$0.01 

1  .50 

2.58083 

2.61791 

2.42624 

.015 

2.00 

2.88083 

2.91791 

2.80124 

.02 

2.50 

3.1808S 

3.21791 

3.17624 

.025 

3.00 

3.48083 

3.51791 

3.55124 

.03 

3.50 

3.78083     . 

3.81791 

3.92624 

.035 

4.00 

4.08083 

4.11791 

4.30124 

.04 

4.50 

4.38083 

4.41791 

4.67624 

.045 

5.00 

4 . 68083 

4.71791 

5.05124 

.05 

5.50 

4.98083 

5.01791 

5 . 42624 

.055 

6.00 

5.28083 

5.31791 

5.80124 

.06 

tically  independent  of  the  fuel  market — not  that  some- 
times he  might  not  have  to  pay  a  higher  price  for 
his  power  than  at  others  but  he  would  never  be  forced 
to  pay  the  exhorbitant  prices  that  the  manufacturer, 
who  depends  upon  one  kind  of  fuel  alone,  may  have  to 
pay  or  shut  down  his  plant. 

Convenience  in  Oil  as  Fuel 

'PHE  foregoing  cover  the  "evident"  points  in  regard 
to  the  wisdom  of  an  auxiliary  oil  burning  system 
for  coal  burning  steam  plants,  but  there  are  certain 
other  advantages  resulting  from  oil  fuel  for  steam 
boilers  that  should  not  be  overlooked  and  which  also 
affect  the  wisdom  of  the  double  system.  Certain  con- 
ditions and  requirements  must  also  be  met  by  the 
apparatus  or  equipment  installed  to  assure  proper 
economv  in  the  generation  of  steam  by  oil  burners. 
These  points,  though  perhaps  subordinate  to  the  evi- 
dent points,  are  of  importance  and  will  be  touched 
upon  briefly. 
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Advantages  and  convenience  of  oil  fuel  for  steam 
boilers  led  J.  A.  F.  Aspinal,  a  prominent  engineer  and 
a  fellow  countryman  of  the  father  of  steam  power, 
James  Watt,  to  write — "The  use  of  liquid  fuel  may  be 
called  an  ideal  method  of  raising  steam,  .  ,  ." 
Advantages  that  may  be  called  basic  or  fundamental 
are :  1st.,  the  fact  that  oil  is  very  much  more  easily 
handled  than  coal ;  2nd.,  that  oil  can  be  stored  at  less 
expense  than  is  possible  in  the  case  of  coal  and  when 
stored  does  not  deteriorate  (as  does  coal  to  some  ex- 
tent) ;  and  3rd.,  convenience.  More  particular  advan- 
tages are ;  decrease  of  loss  of  heat  generated  in  the 
furnace,  due  to  the  possibility  of  keeping  the  boiler 
and  its  tubes  free  from  non-conducting  deposits  pre- 
cipitated from  the  gases  generated  in  coal  burning  and 
to  the  diminished  amount  of  air  that  must  pass 
through  the  combustion  chamber  in  order  properly 
to  burn  the  fuel ;  increased  efficiency,  owing  to  the 
more  equal  and  constant  distribution  of  heat  in  the 
combustion  chamber  —  the  furnace  door  not  having 
to  be  opened;  ease  with  which  the  intensity  of  the 
fire  can  be  regulated;  lessening  of  labor;  the  absence 
of  expense  in  handling  fuel ;  and  the  saving  in  the 
disposal  of  ash.  These  advantages,  as  would  be  ex- 
pected, all  tend  to  increase  the  steaming  capacity  of 
boilers  from  20  to  40  per  cent  more  than  when  coal 
is  used  as  the  fuel. 

Conditions  and  requirements  that  must  be  met 
by  the  oil  burning  equipment  are  numerous  but  they 
have  all  been  surmounted  at  the  present  time,  enabling 
the  manufacturer  or  operator  of  a  coal  burning  steam 
plant  to  purchase  an  oil  burning  system  for  emergency 
use  that  will  meet  all  the  claims  of  the  conservative 
makers  of  such  equipment. 

Before  touching  upon  the  conditions  required  of 
the  apparatus,  it  is  well  to  anticipate  the  criticism 
that  oil  is  an  unsafe  fuel,  liable  to  accidental  ignition, 
etc.  Oil  with  a  fire  test  of  about  180  deg.  is  really 
as  safe  as  coal,  for  even  this  latter  commodity  may 
sometimes  ignite  from  spontaneous  combustion.  Or- 
dinarily specifications  for  fuel  oil  call  for  a  fire  test 
of  from  250  to  300  deg.,  and  such  oil  may  be  safely 
stirred  with  a  red-hot  poker  without  danger  of  ignition 
and  a  shovel  full  of  hot  coal  will  be  extinguished  if 
thrown  into  oil  of  such  character. 

For  the  requirements  of  an  efficient  installation, 
oil  must  be  supplied  to  the  burner  under  sufficient  and 
constant  pressure,  conditions  that  are  usually  obtained 
through  the  use  of  small  pumps  and  pressure  cham- 
bers. The  oil  must  be  thoroughly  atomized  (a  very 
fine  spray  or  vapor)  as  it  leaves  the  tip  of  the  burner, 
which  is  usually  accomplished  by  the  aid  of  a  steam 
jet  from  the  boiler.  Such  a  jet  uses  but  about  1^  or 
2^/2  per  cent  of  the  output  of  the  boiler,  an  amount 
that  is  negligible — or  may  be  considered  as  costing 
nothing — on  account  of  the  increased  steaming  capac- 
ity of  a  boiler  fired  with  oil.  Care  should  be  taken  in 
admitting  only  the  requisite  amount  of  air  to  the  com- 
bustion chamber,  for,  as  in  all  furnaces,  an  excess  of 
air  has  a  cooling  effect  on  the  chamber  and  reduces 
its  efficiency.  The  storage  tank,  or  oil  reservoir,  and 
the  majority  of  the  piping  should  be  placed  under- 
ground, the  storage  tank  being  properly  vented,  thus 
guarding  against  an  increase  in  the  insurance  rate  on 
the  equipment  and  plant. 

Flame  issuing  from  the  burners  should  always  be 
directed  against  an  arch  or  wall  of  firebrick,  not  against 
any  metal  part  of  the  boiler.  This  latter  condition  is 
possibly  the  most  important  of  the  requirements  for 
a   satisfactory    installation,   but    of   almost    equal    im- 


portance is  that  of  the  supply  of  air.  This  must  not 
be  in  excess  of  15  per  cent  of  that  actually  required 
for  complete  combustion  but  again  it  must  be  suffi- 
cient for  such  combustion.  The  combustion  chamber 
should  show  a  clear  white  incandescence  with  little 
apparent  flame  and  no  smoke,  another  advantage  of 
oil  burning,  or  unburnt  gases  would  issue  from  the 
smokestack. 

Inasmuch,  therefore,  as  the  initial  outlay  necessary 
for  equipping  coal  burning  furnaces  with  auxiliary  oil 
burning  apparatus  is  inconsiderable;  as  the  average 
cost  of  one  fuel  amounts  to  about  the  same  as  the 
average  price  of  the  other  in  many,  if  not  the  majority 
of  localities;  as  there  is  no  increase  of  labor  required 
for  oil  burning  over  that  required  Avhen  using  coal 
as  fuel — on  the  contrary,  a  considerable  saving  may 
be  made  in  the  pay-roll ;  and  inasmuch  also  as  almost 
invariably  oil  may  be  obtained  at  sometime  during 
the  ^ear  as  readily  and  advantageously  as  coal;  there 
would  then  seem  to  be  no  reason  why  any  factory  need 
experience  a  shutdown  from  that  state  of  affairs  so 
much  dreaded  at  the  present  time,  namely,  a  shortage 
of  coal. 


T 


ISOLATED  PLANT  COSTS 

Discussion  of  Costs  and  Conditions  Given  in  Former 

Article  which  Tend  to  Disprove  the  Superiority 

of  the  Isolated  Plant 

By  Lewis  C.  Reynolds 

^HE  article  entitled  "Isolated  Plant  Wins"  in  the 
Oct.  15  issue,  is  but  another  example  of  how 
unreasonable  many  engineers  are  when  dealing 
with  the  subject  of  central  station  service.  Of 
course,  opposition  is  to  be  expected  from  engineers 
in  charge  of  small  isolated  plants,  the  dismantling  of 
which  would  mean  loss  of  position  to  the  men  oper- 
ating, but  it  would  perhaps  be  better  form  to  meet 
the  matter  squarely,  rather  than  exaggerate  the  econ- 
omy of  the  isolated  plant  and  deceive  themselves  by 
belittling  the  advantages  and  economy  of  central  sta-  M 
tion  service.  •  ■ 

In  the  present  case,  we  have  a  plant  with  rated 
capacity  of  85  kw.  and  an  output  of  3133  kw.  for  the 
month  of  February  and  a  corresponding  small  load 
in  other  months.  As  February  had  25  working  days, 
this  would  be  125  kw.  a  day  or  12.5  kw.  an  hour  for 
a  10-hr.  day,  riot  a  very  startling  output  for  a  plant 
of  this  capacity. 

The  coal  consumption  reaches  10  lb.  per  kw.  or 
about  3  times  the  quantity  which  is  required  by  its 
central  station  competitor  but  not  far  from  the  average 
of  small  isolated  plants. 

Only  2  of  the  expense  items  are  given  in  the  article, 
but  analyzing  these  for  February,  we  find  the  fuel 
per  kw.  cost  $.0205  and  oil  and  waste  $.0016.  Though 
it  is  not  so  stated,  we  must  assume  that  someone  is 
in  attendance  10  hours  a  day  and  6  days  a  week  and 
in  addition,  some  overtime  for  cleaning  and  repairing, 
and  as  it  appears,  the  engineer  is  to  be  classified  as 
a  professional  man  and  would,  at  least,  be  entitled 
to  $75.00  a  month  and  do  all  the  work  of  the  plant 
from  handling  the  coal  in,  to  watching  the  kilowatts 
out.  This  would  add  to  the  operating  costs  $.0239  per 
kw.-hr.  He  should  not  he  required  to  act  as  fireman, 
oiler  and  all-round  plant  man  and  perhaps  he  does 
not;  however,  the  article  does  not  consider  the  labor 
item  in  operating  costs  and  we  have  assumed  it  at 
a  figure  low  enough  to  give  the  isolated  plant  the 
advantage  of  any  error  on  our  part. 
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It  is  interesting'  to  note  that  contrary  to  the  usual 
practice  of  isolated  plant  experts,  the  item  of  deprecia- 
tion has  not  been  overlooked.  This  is  usually  con- 
sidered a  bookkeepinc;-  frill  by  those  in  the  plant,  but 
to  the  owner  who  draws  his  check  to  cover  replace- 
ment, there  is  nothing-  mysterious  about  it.  An  esti- 
mated first  cost  of  $10,000  on  the  2  boilers,  engines, 
generators  with  pumps,  heater,  switchboard,  stack, 
piping,  foundation,  etc., would  be  a  very  low  valuation, 
but  we  wish  to  be  well  within  the  actual  cost.  Allow- 
ing 5  per  cent  interest  on  the  investment  and  5  per 
cent  depreciation  and  obsolescence  with  2  per  cent  for 
taxes  and  insurance  would  make  a  fixed  charge  of 
$1200.00  a  year  or  $100.00  a  month,  which  on  February 
output,  would  be  $.0319,  which  is  the  largest  single 
item  of  cost.  We  have,  up  to  this  point,  $.0779  per 
kw.  in  items  which  are  beyond  dispute  and  still  have 
numerous  items  which  are  difficult  to  determine 
exactly,  but,  if  taken  at  1  cent  per  kw.,  would  nearly 
equal  the  $.09  rate  of  the  central  station.  One  cent 
per  kw.  for  repairs  and  supplies  is  a  high  unit  figure 
for  the  ordinary  plant,  but  in  this  case,  it  is  due  to 
the  output  being  but  a  small  proportion  of  the  rated 
capacity  and  would  amount  to  $31.33  for  the  month 
in  question.  It  is  questionable  if  this  would  cover 
renewal  of  grate  bars,  repairs  to  fire  brick  furnace 
linings  and  arches,  occasional  tube  renewals  and  the 
smaller  items  of  flue  cleaner,  steam  hose,  gaskets, 
gage  glasses,  scoops,  engine  and  pump  packings,  etc., 
which,  in  the  aggregate,  amount  to  a  considerable 
sum.  In  this  item  must  be  included  hauling  away 
ashes,  city  water,  and  central  station  service  after 
regular  hours  as  stated. 

The  owner  is  continually  taking  the  risk  of  a  seri- 
ous defect  showing  up  on  a  boiler  requiring  complete 
retubing  or  expensive  patchwork,  the  engines  are 
liable  to  injury  which  would  require  costly  replace- 
ments and  the  generators  to  burned  out  windings  or 
damaged  commutator. 

The  article  contains  several  inconsistent  state- 
ments which  may  be  due  to  the  writer's  not  stating 
plainly  what  he  meant  or  to  our  misunderstanding 
of  their  meaning.  It  is  stated  that  the  engines  do 
not  carry  more  than  Yz  of  their  capacity  while  our 
figures  show^  that  it  averages  only  1/7  of  the  capacity 
and  that  the  plant  does  not  use  its  capacity  over  V/i 
hr.  a  day.  It  is  also  stated  that  the  plant  can  take 
an  additional  load  without  increasing  operating  ex- 
penses. This,  of  course,  is  incorrect.  The  cost  per 
kilowatt  will,  however,  decrease  as  the  fixed  charges 
W'ill  remain  constant  for  quite  an  increase  in  load 
and  the  increased  output  will,  of  course,  act  to  reduce 
the  unit  cost  of  production.  In  fact,  right  here  is  the 
vulnerable  point  of  isolated  plants.  The  equipment 
for  such  a  small  installation  has  an  exceedingly  high 
first  cost  per  kw.  of  capacity  and  in  order  to  have 
reliable  service,  the  units  must  be  in  duplicate,  making 
the  total  capacity  about  twice  the  maximum  demand. 
Taking  into  consideration  the  load  factor  of  the  plant, 
the  actual  output  will  be  but  a  small  proportion  of 
the  rated  capacity  and  dividing  the  fixed  charges  by 
the  total  output,  will  often  give  a  unit  cost  per  kw., 
on  this  single  item,  in  excess  of  the  central  station 
rates. 

The  central  station  rate  in  this  case  is  excessive 
and  this  would  be  a  profitable  day  load  at  less  than 
half  the  former  9-cent  rate,  as  it  would  be  largely 
off  peak  business.  Taking  into  consideration  this 
high  central  station  rate  and  the  omission  in  the  cost 


calculation  of  the  isolated  plant,  the  latter  has  appeared 
to  win,  but  to  any  fair-minded  engineer  who  will  put 
all  self  interest  aside  and  consider  the  case  on  the 
merits,  it  should  be  plain  that  if  conditions  are  stated 
correctly,  the  size  and  characteristics  of  the  load  are 
such  that  it  can  be  served  more  cheaply  by  the  central 
station  plant  and  that  the  large  investment  made  to 
carry  it  was  unwarranted. 


AN  INTERESTING  REMEMBRANCE 

ONE  of  the  pleasant  features  at  the  annual  meet- 
ing of  the  American  Society  of  Mechanical 
Engineers  was  the  dinner  given  to  Prof.  John 
E.  Sweet  in  celebration  of  his  80th  birthday. 
This  was  held  in  the  Engineering  Societies'  Building 
on  Dec.  4,  and  was  notable  as  well  for  bearing  a 
worth-while  remembrance  of  a  life  of  memorable 
accomplishment,  and  the  first  dinner  to  be  held  in  the 
Engineering  Building. 

There  were  some  250  guests  present,  many  of  them 
famous  in  the  field  of  steam  engineering,  and  many 
telegrams  from  all  over  the  world  were  received  con- 
gratulating Prof.  Sweet  on  his  long  and  useful  service. 

One  of  the  most  noteworthy  of  these  was  from 
John  Fritz,  who  has  done  so  much  to  improve  steel 
rail  manufacture  in  this  country,  and  whose  90th 
birthday  came  on  August  21  last.  Prof.  Sweet's 
birthday  was  on  October  21  last,  and  Toastmaster 
Swazey  expressed  the  wish  that  in  view  of  the  great 
benefit  which  Mr.  Fritz  and  Prof.  Sweet  had  been 
to  engineering,  all  engineers  might  have  been  named 
"John"  and  born  on  the  21st  of  the  month. 

The  events  of  Prof.  Sweet's  life  were  reviewed  by 
the  dififerent  speakers,  and  his  achievements  in  con- 
nection with  the  high-speed  engine,  the  Sweet  valve 
and  the  steam  engine  governor  were  outlined.  Also 
his  work  in  organization  of  the  Society  was  dwelt 
upon  and  the  great  part  which  his  interest  and  efiforts 
had  played  in  bringing  the  society  through  its  early 
years  to  success. 

Other  speakers  who  paid  tribute  to  the  work  of 
the  principal  guest  of  the  evening  were  Dr.  Humph- 
reys of  Stevens  Institute  of  Technology,  Capt.  R.  W. 
Hunt  of  Chicago,  Prof.  A.  W.  Smith  of  Sibley  College, 
Cornell  University,  Dr.  John  A.  Brashear  of  Pitts- 
burgh University,  who  spoke  of  one  of  Prof.  Sweet's 
early  engines  which  is  still  running  in  the  university 
laboratory  after  20  years  of  service. 

In  response,  Prof.  Sweet  told  of  some  of  the  recol- 
lections of  his  80  years  of  life,  and  of  the  inventions 
and  mechanical  developments  during  that  time,  and 
spoke  appreciatively  of  the  recognition  of  his  work 
and  the  evidence  of  their  esteem. 


A  REPORT  from  an  American  consular  officer  in  a 
Latin-American  country  states  that  a  company  in  his 
district  asks  to  be  put  in  communication  with  Ameri- 
can manufacturers  of  electrical  machines  for  the  copy- 
ing of  plans  and  blue  prints,  machines  for  drying  the 
copies,  technifal  papers  used  in  this  branch  of  busi- 
ness, and  the  latest  appliances  and  apparatus  for  the 
production  of  plans  and  blue  prints,  as  well  as  novel- 
ties for  architects,  constructors,  and  engineers.  Cor- 
respondence and  advertising  literature  should  be  in 
Spanish  or  French.  Prices  should  be  quoted  c.  i.  f. 
city  of  destination.  It  is  urged  that  American  manu- 
facturers pay  particular  attention  to  the  details  indi- 
cated above. 
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IN  THE  EARLY  DAYS 


Stories  from  the   Life   of   Horatio  A.   Foster,   Which   Show  How  Far  We  Have  Traveled  in  a  Few 

Years  on  the  Electric  Way 


AT    the    November    meeting    of    the    New    York 
Electrical   Society,  the  speaker  of  the  evening 
was  Horatio  A.  Foster,  the  helpful  desk  com- 
panion  authority   on   electrical   matters,   whose 
address  was  entitled  "Reminiscences  of  an  Electrical 
Engineer." 

Mr.  Foster  told  first  how  as  a  young  man  becom- 
ing interested  in  electricity,  he  was  employed  in  the 
shops  of  the  Daft  Electric  Motor  Co.,  of  New  York 
City  during  the  year  of  1885,  and,  after  some  3  months' 
work,  was  sent  to  Baltimore  to  take  charge  of  the 
first  "electrification"  of  a  steam  railroad. 

Mr.  Daft's  idea  was  to  have  a  third  rail  system 
with  the  potential  so  slow  that  a  person  could  grasp 
it  and  the  return  rail,  yet  suffer  no  inconvenience  or 
injury. 

VVhen  the  system  was  completed  and  connected 
to  the  generator,  it  was  found  that  they  could  get  no 
voltage  several  miles  away,  which,  on  investigation, 
was  found  to  be  due  to  the  poor  bonding.  Mr.  Foster 
conceived  the  idea  of  bonding  the  rail  joints  by  rivet- 
ing copper  wire  to  the  rail  and  the  system  was  then 
found  to  be  very  satisfactory. 

There  were  2  motors  of  7^^  hp.  capacity,  which 
barely  propelled  the  cars  up  a  certain  7.5  per  cent 
grade  on  the  road,  so  that  Mr.  Foster  used  to  sit 
pouring  water  on  the  contact  pulley  running  on  the 
third  rail  to  diminish  the  contact  resistance  while 
negotiating  that  grade. 

In  the  "power  house"  were  neither  instruments 
nor  switchboard,  and  no  one  knew  what  the  working 
potential  was,  or  whether  the  generator  fulfilled  the 
requirements  of  the  design. 

As  the  road  was  troubled  a  good  deal  by  animals 
getting  on  the  road  and  across  the  third  rail  with 
fatal  results,  that  rail  was  sunk  and  partially  covered 
by  a  wooden  board,  an  early  example  of  a  protected 
third  rail. 

Experting  for  the  Thomson-Houston  Co. 

TN  August,  1886,  Mr.  Foster  joined  the  Thomson- 
Houston  Co.,  and  was  placed  in  the  "Expert"  De- 
partment, which  consisted  of  young  men  who  were 
learning  the  business.  Why  these  were  called  "ex- 
perts" he  did  not  know.  The  maximum  time  anybody 
spent  in  that  department  was  3  months^  at  the  end  of 
which  period  Mr.  Foster  was  sent  to  a  large  cotton 
mill  at  North  Adams,  Mass.,  where  a  plant  for  electric 
lighting  had  just  been  installed.  Wiring  had  been 
done  poorly ;  Mr.  Foster  knew  nothing  of  wiring  cal- 
culations, but  neither  did  anybody  else  at  that  time, 
and  he  rewired  the  place  according  to  his  best  guess. 
The  switchboard  was  a  wooden  affair  with  no 
switches  or  instruments,  metal  clips  joining  the  feed- 


ers with  the  mains  coming  from  the  400-light  dynamo, 
and  regulation  being  made  by  trial  until  it  maybe 
looked  right. 

During  an  8  months'  stay  in  Maine  as  sales  agent, 
it  was  interesting  to  note,  that  not  a  single  sale  was 
made !  About  that  time  the  company  was  entering 
railroad  work  and  was  making  some  installations  in 
Philadelphia.  Mr.  Foster,  therefore,  applied  to  be 
transferred  into  that  department  in  view  of  his  "pre- 
vious experience  in  railroad  work,"  with  the  result 
that  he  was  transferred  into  the  motor  department 
and  after  a  little  while  sent  to  Philadelphia.  Here  he 
became  a  "doctor  of  electrical  machinery,"  locating 
and  remedying  trouble  on  electrical  apparatus.  An 
incident  related  shows  the  attitude  of  some  of  the 
electrical  experts  at  that  time.  At  the  Stetson  Hat 
Co.,  a  large  Thomson  arc  generator  was  being  used 
and  gave  a  great  amount  of  trouble  owing  to  the 
blower  not  working  properly.  (Those  who  have  had 
experience  with  this  type  of  generator  know  that  air 
insulation  is  used  between  commutator  segments,  and 
that  the  blower  was  used  to  free  these  air  gaps  from 
foreign  particles  which  would  tend  to  bridge  between 
them.)  Mr.  Foster  was  sent  to  remedy  the  trouble 
and  took  the  blower  apart,  cleaned  the  parts  and  re- 
placed them,  meanwhile  explaining  their  function  to 
the  engineer  in  charge.  The  engineer  was  highly 
pleased  and  said  that  Mr.  Foster  was  the  first  man  who 
had  allowed  him  around  while  the  machine  was  being 
repaired.  Others  who  had  been  sent,  ordered  all  out 
of  the  room,  locked  the  doors,  and  forbade  entrance. 
The  doubt  arises,  did  they  do  anything  to  the  blower 
or  even  understand  its  working? 

About  this  time  some  of  the  tank  steamers  of 
the  Standard  Oil  Co.  were  being  fitted  with  electric 
lights.  One  came  into  port  with  the  brushes  and 
commutator  in  terrible  shape,  and  investigation  showed 
that  the  brushes  were  made  of  bunches  of  hard  wire, 
the  grinding  action  of  which  on  the  commutator  can 
be  readily  imagined.  Mr.  Foster  made  up  leaf  brushes 
of  copper  and  supplied  the  engineer  with  a  medium 
size  roll  of  thin  copper  strip  to  replace  the  worn  out 
brushes  when  needed.  Imagine  his  surprise  when  Ej 
request  f.or  another  roll  of  strip  was  made  when  th( 
vessel  next  arrived  in  port  with  the  statement  that' 
the  spare  roll  had  been  used  on  the  voyage ! 

Pioneer  Work  in  New  York  Central  Stations 

TN  1888  Mr.  Foster  was  appointed  superintendent  of 
the  E.  24th  St.  station  of  the  Thomson-Houston  Co. 
in  New  York  City.  This  was  the  first  attempt  of  the 
company  to  obtain  a  foothold  in  the  electric  lighting 
of  New  York  City. 
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The  plant  had  old  type  Babcock  &  Wilcox  boiler 
with  the  caps  at  the  end  of  the  tubes  screwed  in,  giving 
a  large  amount  of  trouble  from  leakage.  Wires  were 
strung  from  the  telegraph  poles,  as  those  in  authority 
stated  that  underground  conduits  were  impossible. 

A\'^ith  a  change  of  city  government  changes  in  this 
direction  were  made.  The  various  engineers  were 
called  before  the  mayor  and  told  that  unless  a  start 
was  made  within  3  days  to  lay  the  cables  underground 
all  wires  of  the  company  north  of  University  Place 
and  14th  St.  would  be  cut  down.  The  engineers  merely 
laughed  to  themselves,  but  at  the  end  of  the  3  days 
the  city  began  chopping  down  the  wires !  A  number 
of  accidents  had  occurred  by  people  coming  in  con- 
tact with  these  wires  which  were  hung  cjuite  low. 

First  Niagara  Falls  Plant 

_^FTER    some    journalistic    experience    during    the 

A\'orld's  Fair  of  1893,  Mr.  Foster  became  associated 
with  Professor  George  Forbes,  who  had  been  appoint- 
ed electrical  engineer  of  the  Niagara  Falls  Power  Co. 
A  commission  of  engineers,  American  and  foreign, 
met  in  London  to  decide  the  means  of  transmitting  the 
power  from  Niagara,  and  it  was  decided  to  transmit 
electrically,  and,  though  much  against  the  advice  of  the 
late  Lord  Kelvin,  by  means  of  2-phase  alternating 
current.  It  was  decided  to  build  one  canal  and  use 
turbines  of  5000  hp.  at  250  r.p.m. 

Designs  for  the  generators  were  invited,  specifica- 
tions calling  for  a  rotating  element  of  weight  not 
greater  than  80,000  lb.,  and  possessing  a  flywheel  effect 
of  1100  million  foot-pounds. 

In  the  designs  received,  no  attention  was  paid  to 
these  requirements,  with  the  result  that  Professor 
Forbes  set  about  a  design,  the  result  being  the  now 
familiar  "mushroom"  or  "umbrella"  type  of  rotating 
field. 

Bids  were  then  invited  from  the  manufacturers  for 
a  machine  of  this  type,  and  The  Westinghouse  Co. 
agreed  to  undertake  the  contract  if  it  could  redesign  the 
machine  to  accord  with  its  shop  practice.  Professor 
Forbes  agreed  to  this  provided  the  "umbrella"  type 
of  field  was  retained  so  as  to  produce  the  necessary 
flywheel  effect.  The  design  came  back  and  Mr.  Foster 
was  assigned  to  calculate  the  weight  of  the  rotary 
field.  This  he  found  to  be  some  79,560  lb.,  when  hap- 
pening to  turn  the  drawing  over  he  found  the  figures 
for  the  weight  on  that  side.  His  feelings  can  be 
imagined. 

In  the  transmission  line  between  Niagara  Falls  and 
Buffalo,  Mr.  Foster  conceived  the  idea  of  stringing 
barbed  iron  wire  above  the  transmission  wires  with 
the  idea  of  protecting  them  from  lightning;  just  how 
or  why,  he  did  not  know,  but  he  thought  it  ought  to 
be  a  good  thing.  The  number  of  lightning  storms  that 
summer  was  large  and  they  were  severe,  and  it  is  in- 
teresting to  note  that  not  a  single  case  of  trouble  with 
the  transmission  line  was  recorded.  In  the  winter, 
however,  the  wire  began  to  rust  and  break,  falling 
across  the  transmission  wires  which  were  burned  and 
broke.  This  gave  so  much  trouble  that  it  was  decided 
to  take  the  barbed  wire  down  entirely. 

Consulting  Engineer 

JM  1900  Mr.  Foster  removed  to  Philadelphia,  where 
his  offices  were  in  a  Trust  Co.  building.  One  day  he 
was  approached  by  the  president  of  the  trust  company 
who  asked  him  how  he  would  like  to  be  president  of 
a  brewery?  He  replied  that  he  wouldn't. 


A  few  weeks  later  he  was  asked  how  he  would 
like  to  be  the  receiver  of  a  brewery.  Reply  as  before. 
Another  few  weeks  elapsed.  "How  would  he  like  to 
be  a  co-receiver  of  a  brewery?"  Reply  also  as  before. 
But  after  being  told  the  state  of  affairs,  he  was  finally 
persuaded  to  help  in  the  reorganization,*  with  so  much 
success  that  the  brewers  used  to  say  "If  you  want  a 
brewery  run  properly,  get  an  electrical  engineer!" 
(Did  anybody  make  a  remark  about  manufacturing 
"juice"?) 

Associated  with  L.  B.  Stillwell  in  electrical  work 
in  Baltimore  in  1907,  it  came  about  that  21  years  after 
installing  the  first  electric  railway  he  was  engaged 
on  its  redesigning  and  rebuilding. 


MOTOR  TRUCKS 

Latest   Developments   in   Design;   Rapid   Increase   in 
Number  Used 

FEW  persons  realize  how  rapidly  gasoline  and 
electric  delivery  wagons  and  trucks  are  coming 
into  use  throughout  the  country.  In  Massachu- 
setts the  registrations  increased  from  2189  on 
Sept.  1,  1911,  to  3560  on  the  same  date  in  1912 — an 
increase  of  1371  or  623/<  per  cent.  In  Washington, 
D.  C,  there  are  now  500  motor  trucks  and  wagons 
where  a  year  ago  there  were  218,  and  in  Los  Angeles, 
Cal.,  where  there  were  70  a  year  ago,  there  were  nearly 
1300  on  November  1,  1912,  an  increase  of  more  than 
1700  per  cent.  There  has  been  a  120  per  cent  increase 
in  Chicago  in  the  last  year,  with  2,094  trucks  regis- 
tered in  September  as  compared  with  800  registered 
in  May,  1911. 

There  are  estimated  to  be  50,000  in  use  in  America 
at  the  present  time,  and  basing  prediction  upon  the 
increases  shown,  the  number  will  be  nearly  doubled 
during  the  year  1913.  There  are  indications  on  every 
hand  that  business  men  are  at  last  convinced  of  the 
reliability,  superior  efficiency  and  economy  of  the 
motor  wagon  in  its  many  forms  and  are  now  convert- 
ing their  horses  and  wagons  into  equipment  as  fast 
as  conditions  permit. 

Express  companies,  contract  delivery  and  trans- 
portation companies,  storage  warehouses,  department 
and  dry  goods  stores,  city  fire,  police  and  street  depart- 
ments, brewers  and  coal  dealers,  are  especially  active 
just   now  in   placing   large   orders   for   motor   trucks. 

All  of  the  new  models  of  the  best  makes  of  trucks, 
incorporate  such  recent  improvements  as  self  starters, 
demountable  and  automatic  dump  bodies,  left  side 
steer  and  center  control,  differential  locks,  worm 
drive,  shaft  drive  in  electric  vehicles,  sealed  speed 
governors,  spring-supported  power  plants,  demount- 
able tires,  and  so  on.  These  will  be  brought  together 
for  easy  inspection  and  comparison  at  the  Chicago 
Automobile  Show,  the  second  week  of  which,  from 
February  10  to  15,  is  reserved  for  the  exhibition  of 
commercial  cars  and  accessories  exclusively.  This 
offers  the  only  chance  of  the  year  to  see  75  or  more 
different  makes  in  one  city  at  the  same  time,  and 
consequently  the  only  opportunity  to  get  posted  on 
all  of  the  improvements  of  the  year  and  the  wide 
range  that  is  offered  for  selection  in  sizes,  construc- 
tion and  prices. 


The  man  with  a  hammer  is  a  knocker  with  a  pur- 
pose, and  his  noise  means  something  even  though  it  is 
simply  a  by-product. 
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Calculating  the  Size  of  Conductors  for  Direct-Current  Lighting  and  Power  Circuits 


IN  every  ekctric  circuit  there  is  resistance  to  the 
passage  of  current  which  causes  a  drop  in  the 
electromotive  force,  the  loss  of  energy  manifesting 
itself  as  heat.  In  calculating  the  size  of  a  con- 
ductor for  a  given  current  or  number  of  watts  it  is 
customary  to  allow  for  a  given  drop  in  voltage  depend- 
ing upon  the  character  of  service,  length  of  the  circuit 
and  the  electromotive  force. 

From    the    study    of   Ohm's    law    we    learned    the 
relations  existing  between  current,  electromotive  force 
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FIG.     1.       GRAPHIC    ILLUSTRATION    OF    MILS    AND    CIRCULAR 
MILS    SHOWING    AREA    IN    CIRCULAR    MILS,=  d2    AND 
AREA  IN   SQUARE   MILS  ^  d2  X       0.7854 

and  resistance.  From  these  laws  formulas  have  been 
derived  for  determining  the  proper  size  of  conductors 
for  varying  conditions.  Before  taking  up  these  formu- 
las, however,  let  us  review  a  few  of  the  characteristics 
of  copper  wire  and  the  wire  table. 

It  has  been  experimentally  determined  that  the 
resistance  of  a  foot  of  commercial  copper  1  circular 
mil  (abbreviated  c.  m.)  in  area  is  10.8  ohms  at  75 
deg.  F. ;  this  is  generally  accepted  as  11  ohms,  as 
small  refinements  are  unnecessary  because  the  purity 
of  the  metal  is  not  known  and  furthermore  the  differ- 
ence between  available  sizes  of  commercial  insulated 
copper  wire,  that  is  even  numbers,  is  about  60  per 
cent. 

By  reference  to  the  table  of  dimensions,  weights 
and  resistances  of  copper  wire  in  the  Practical  Refer- 
ence Tables,  it  will  be  noted  that  areas  are  given  in 
circular  mils  and  square  mils.  Area  in  circular  mils  = 
d^,  as  shown  graphically  in  Fig.  1,  and  area  in  square 
mils  =  d^  X  0.7854;   a   mil  =  0.001   in. 

The  wire  table  B.  &  S.  gage,  has  simple  relations, 
such  that  by  remembering  a  few  constants  the  whole 
table  can  be  constructed  with  approximate  accuracy. 
A  wire  which  is  3  sizes  larger  than  another  wire  has 
approximately  half  the  resistance,  twice  the  weight 
and  twice  the  area.  A  wire  which  is  10  sizes  larger 
than  another  wire  has  1/10  the  resistance,  10  times 
the  weight  and  10  times  the  area. 

In  Fig.  2  are  given  8  formulas  covering  practic- 
ally all  electric  circuit  problems  met  with  in  every- 
day practice,  for  direct  current  work  and  in  the  follow- 
ing paragraphs  a  problem  to  which  each  formula  is 
applicable  is  given  with  the  solutions  shown  in  Fig. 
3,  in  which  the  Roman  numerals  correspond  to  those 
in  Fig.  2. 

The  resistance  of  a  copper  conductor  varies  directly 
with  its  length  and  inversely  with  its  area,  therefore 
it   is   evident  that   the   product   of  the   length   of  the 


conductor  in  feet,  times  the  constant  11,  divided  by 
the  area  of  the  conductor  in  circular  mils  will  give 
the  resistance  in  ohms  as  shown  in  formula  (1)  Fig.  2. 
What  is  the  resistance  of  a  250,000-c.m.  cable  1  mile 
or  5280  ft.  in  length? 

Constant  11  refers  to  the  total  length  of  wire, 
that  is,  the  combined  length  of  2  conductors  in  a  2- 
wire  circuit.  For  convenience  in  figuring  problems 
involving  the  size  of  conductors,  the  constant  is  taken 
as  2  by  11  or  22  which  applies  to  the  length  of  the 
circuit  and  not  the  length  of  the  conductor. 

Formula  (II)  Fig.  2  states  that  the  drop  in  volts 
(e)  in  a  circuit  is  equal  to  the  continued  product  of 
the  constant  22,  the  current  in  amperes  I  and  the 
length  of  the  circuit  in  feet  L,  divided  by  the  area 
of  the  conductor  in  cm.  If  the  current  is  10  amperes, 
the  line  100  ft.  long  and  the  area  of  the  No.  2  con- 
ductor 66,373  cm.,  what  is  the  drop  in  volts?  ■ 

By  reference  to  formula  (III),  Fig.  2,  we  find  than 
the  required  area  in  cm.  of  a  conductor  to  carry  a 
given  current  is  equal  to  the  continued  product  of  the 
constant  22,  the  current  in  amperes,  I,  and  the  length 
of  the  circuit,  L,  in  feet  divided  by  the  desired  or 
allowable  drop  in  volts,  e.  What  size  of  conductor 
is  required  to  transmit  100  amperes  750  ft.  with  a 
drop  of  3  volts?  ^ 

Formula  (IV),  Fig.  2,  states  that  the  current  in 
amperes  is  equal  to  the  product  of  the  voltage  drop 
and  area  of  the  conductors  in  cm.,  divided  by  22 
times  the  length  of  the  line  in  feet.  If  a  line  600  ft. 
long  with  a  conductor  area  of  26,250  cm.  has  a  drop 
in  voltage  of  5,  what  current  in  amperes  will  flow? 
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FIG.    2.      iOBMULAS    FOR    CALCULATING    ELECTRIC    CIRCUITS 

In  Fig.  2,  formula  (V)  states  that  the  length  of  a 
circuit  in  feet  is  equal  to  the  product  of  the  drop  in 
volts,  e,  and  area  of  the  conductor.  A,  in  circular 
mils,  divided  by  the  product  of  the  constant  22  and 
the  current  in  amperes  I.     What  is  the  length  of  a 
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circuit  whose  allowable  drop  in  volts  is  1,  the  area 
of  the  No.  10  conductor  in  circular  mils  is  10,381, 
and  the  current  flowing-  is  5  amperes? 

When  it  is  desired  to  fitii^ure  the  size  of  a  conductor 
for  a  g-iven  number  of  incandescent  lamps,  where  the 
current  taken  by  each  lamp  is  known,  formula  (VI) 
of  Fig.  2  should  be  used.  It  states  that  the  required 
area  of  the  conductors  in  circular  mils  is  equal  to  the 
continued  product  of  the  constant  22,  the  nund)er  of 
lamps  N,  the  current  required  for  each  lamp,  i,  and 
the  length  of  the  circuit  in  feet  L,  divided  by  the 
drop  in  volts.  What  size  wire  is  required  to  furnish 
current  to  100  IG-c.p.  carbon  incandescent  lamps  at 
the  end  of  a  line  600  ft.  in  length  each  lamp  to  take 
Yz  ampere,  with  a  drop  of  5  volts? 

Frequently,  it  is  desirable  to  figure  tlie  size  of 
wire  necessary  to  carry  a  given  load  in  watts;  this  can 
be  done  by  using  formula  (VII),  of  Fig.  2,  in  which 
the  constant  is  2200  and  instead  of  using  the  drop  in 
volts  as  a  factor  the  percentage  drop  in  volts  expressed 
as  a  whole  number  is  used  and  is  designated  by  p  ; 
the  power  in  watts  is  represented  by  P  and  the  electro- 
motive force  E  is  squared. 

The  formula  reads,  required  area  of  conductor  in 
circular  mils  is  equal  to  the  continued  product  of 
the  constant  2200,  power  in  watts  and  length  of  line 
in  feet  divided  by  the  product  of  the  percentage  drop 
in  volts  and  electromotive  force  squared.  What  size 
conductor  will  be  required  to  furnish  current  at  110 
volts,  1000  ft.  distant,  for  a  load  of  5000  watts,  or  5' 
kw.  with  a  2  per  cent  drop? 
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FIG.  3.   SOLUTION  OF  PROBLEMS  BY  FORMULAS  GIVEN 
IN  FIG.  2 

For  calculating  the  size  of  conductors  to  supply 
current  to  direct-current  motors  formula  (VIII),  of 
Fig.  2,  will  be  found  useful.  The  underwriters'  code 
requires  that  the  conductors  supplying  a  motor  shall 
have  a  carrying  capacity  25  per  cent  in  excess  of  those 
used  for  an  equivalent  lighting  load,  to  take  care  of 
overload  conditions  frequently  imposed  upon  the 
motor.  This  excess  is  represented  by  the  constant 
1.25  in  the  formula  which  reads :  the  required  area  of 
the  conductors  is  equal  to  the  continued  product  of 
the  horsepower  rating  of  the  motor  P,  746,  number 
of  watts  per  horsepower,  the  length  of  the  circuit 
L  in  feet  and  constants  22  and  1.25,  divided  by  the 
continued  product  of  the  voltage  E,  the  drop  in  volt- 
age, e,  and  the  efficiency  of  the  motor,  X,  expressed 
decimallv. 


For  direct-current  motors  operating  at  110  or  220 
volts,  the  efficiencies  may  be  taken  as  follows  :  One- 
half  hp.,  73  per  cent;  1  hp.,  77  per  cent;  2hp.,  82  per 
cent;  3  hp.,  83  per  cent;  5  hp.,  84  per  cent;  7.5  hp., 
86  per  cent;  10  hp.,  88  per  cent;  15  hp.,  86  per  cent; 
20  hp.,  87  per  cent;  25  hp.,  89  per  cent;  50  hp.,  91 
per  cent;  75  hp.,  92  per  cent;  100  hp.,  92  per  cent; 
150  hp.,  93  per  cent;  200  hp.,  93  per  cent. 

What  size  conductors  will  be  required  for  a  100- 
hp.,  220-volt  direct-current  motor,  efficiency  0.92, 
located  200  ft.  from  the  source  of  current  supply,  with 
an  allowable  drop  of  5   volts? 


PIG.    4.     TWO-WIRE    AND    3-WIRE    DISTRIBUTION 

The  size  of  conductor  B.  &  S.  gage  nearest  to 
the  required  area  in  circular  mils  can  be  found  in 
the  table  of  dimensions,  weights,  and  resistance  of 
pure  copper  wire  in  the  Practical  Reference  Tables. 
The  minimum  size  of  insulated  wire  allowed  by  the 
underwriters  on  account  of  mechanical  strength,  is 
No.  14,  B.  &  S.  gage.  When  figuring  the  size  of 
conductors  for  any  load,  reference  should  be  made  to  a 
wire  table  to  check  the  carrying  capacity  of  the  wire 
called  for  by  the  solution  of  the  problem. 

In  Fig.  4  is  shown  the  common  2-wire  distribu- 
tion A,  and  3-wire  distribution,  B.  When  calculating 
the  size  of  conductors,  the  size  of  the  feeder  from  the 
meter  to  the  distribution  panel  should  be  figured  for 
the  total  load  distributed  from  the  panel,  then  each 
branch  figured  separately  for  its  load.  For  3-wire 
systems  figure  as  for  a  2-wire  system  and  divide  the 
result  by  4. 

The  following  problems  are  given  for  practice  which 
will  familiarize  the  reader  with  not  only  the  formulas 
but  the  use  of  the  wire  table. 

What  is  the  resistance  of  a  wire  whose  area  is 
105,538  cm.  and  length  620  ft.? 

If  the  current  is  190  amperes,  the  line  137  ft.  long 
and  the  area  of  the  conductor  211,600  cm.,  what  is 
the  drop  in  volts? 

What  size  conductor  is  required  to  transmit  62 
amperes  825  ft.  with  a  drop  of  2  volts? 

What  size  conductors  will  be  required  for  a  200- 
hp.  220-volt  direct-current  motor,  efficiency  0.93  per 
cent,  located  210  ft.  from  the  source  of  current  supply, 
with  an  allowable  drop  of  3  volts? 


Tpie  Kentucky  Utilities  Co.,  which  recently  bought 
the  United  Water,  Light  &  Traction  Co.,  will  soon 
begin  improvements  on  the  plant  at  Somerset,  Ky. 
Manager  J.  L.  Waddle  says  that  the  company  has 
ordered  the  construction  of  a  new  power  plant,  the 
cost  of  which  will  be  about  $75,000.  A  new  filter 
and  pumping  station  is  under  construction  and  will 
be  ready  for  use  by  spring. 
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STORAGE  BATTERY  PRACTICE 

Method  of  Softening  the  Negative  Plates;   Evapora- 
tion Gage  for  Pilot  Cells 
By  M.  C.  Saeger 

MANY  storage  batteries  suffer  from  lack  of  suffi- 
cient charge,  also  from  standing  for  long  periods 
partly  discharged,  which  results  in  sulphating 
and  hardening  of  the  negative  plates,  causing 
a  drop  in  potential  and  loss  of  capacity.  In  the  paste 
type  of  negative  plate  this  hardening  can  be  detected 
by  prodding  a  section  of  the  element  with  a  knife  blade 
which  should  sink  in  to  half  the  depth  of  the  grid 
when  the  plate  is  in  active  condition.  If  it  does  not 
or  only  makes  a  scratch  mark  on  the  element,  the  plate 
should  be  treated  to  a  softening  process  to  restore  its 
normal  capacity. 

After  the  square  surface  of  the  negative  plate  is 
measured,  a  sheet  of  lead  is  cut  to  the  same  size,  with 
an  extending  strip  which  will  be  used  as  a  terminal. 
These  sheet  lead  plates  are  known  as  dummy  positive 
plates,  there  being  one  more  negative  plate  than  sheet 

[  lead  plates  in  the  assembled  unit. 

''  When  assembling  for  the  softening  charge,  the  best 
type  of  separator  to  use  is  perforated  hard  rubber 
sheets  which  allow  complete  circulation  of  the  acid 
between  positive  and  negative  plates. 

The  action  of  the  electrolyte  is  more  pronounced 
in  the  softening  process  and  the  best  results  are  ob- 
tained when  it  is  diluted  to  a  specific  gravity  of  1.025. 
The  charging  current  should  not  exceed  one-half  the 
normal  rate  and  the  charge  should  be  continued  for 
at  least  72  hr.  Testing  the  condition  of  the  negative 
element  with  a  knife  during  the  charge  will  show 
when  the  plates  have  reached  the  required  softness, 
thereby  obtaining  their  normal  capacity. 
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FIG.    1.      STORAGE    BATTERY    GAGE 

The  battery  should  then  be  reassembled  with  the 
original  positive  plates  and  separators  using  electrolyte 
with  the  manufacturers  prescribed  density.  A  charge 
of  4  hr.  at  the  normal  rate  should  then  be  given  for 
the  benefit  of  the  positive  plates,  after  Avhich  the  bat- 
tery will  have  attained  the  normal  capacity  and  poten- 
tial. The  sheet  lead  plates  may  be  retained  and  used 
over  again ;  the  low  density  electrolyte  should  be 
thrown  away  as  it  will  contain  a  large  quantity  of 
deposited  sulphate. 

Evaporation  Gage  for  Pilot  Cells 

A  CONVENIENT  appliance  for  the  pilot  cell,  to 
determine  the  amount  of  evaporation  of  the 
electrolyte  can  be  constructed  with  very  little  effort. 
In  cells  using  an  automatic  water  feed  this 
gauge  will  show  if  the  automatic  feeder  is  working 
too  fast  or  too  slow,  also  in  hand  feeding  of  water  to 


the  pilot  cell  the  gage  will  allow  the  operator  to  keepji 
the  electrolyte  at  a  standard  level.  || 

.  The   hydrometer   reading  is   effected   by   differenti 
levels  of  the  acid;  for  example,  say,  the  hydrometerij 
reads  1.200  at  a  normal  height,  ^  in.  evaporation  willf 
change    the    reading    1    to    2    points.      The    sudden 
flooding  of  water  to  bring  up  the  acid  level  to  normal,] 
will  lower  the  specific  gravity  1  to  3  points,  this  wide 
variation  of  the  acid  density  due  to  evaporation  anc 
compensation  with  water  is  more  evident  in  hand  fee 
cells. 

By  use  of  the  gage,  compensation  can  be  made  ati| 
short  intervals,  keeping  the  acid  level  constant.     To 
construct  the  gage,  a  glass  tube,  shown  at  E,   5/161 
in.   inside,   7/16   in.   outside  diameter,  and   6   in.   long! 
should  be  used.     A  plain  sheet  of  paper  ^  by  4  in. 
with  a  red  line  rni^d  at  N,  and  2  black  lines  ruled  atij 
M  and  L,  will  aiiower  for  the  indicator,  standing  foi 
maximum,  normal  and  low  marks. 

The  paper  is  slipped  into  the  tube,  and  a  smalll 
piece  of  cotton  C,  is  then  forced  in  each  end  as  shown! 
at  F.  Corks  B  are  next  forced  in  the  tube,  spaces  Ai 
being  filled  with  hot  sealing  wax.  The  tube  shouldi 
be  placed  upright  between  two  of  the  plat^^s  in  the] 
cell  as  shown  at  R. 


WATER  JACKET  TROUBLES 


a 


M 


OST  city  water  contains  large  quantities  oft] 
lime  and  magnesia  in  solution  and  these  com- 
ing in  contact  with  the  heated  walls  of  the  airr 
compressor  precipitate  in  the  form  of  scale. 
This  scale  cuts  down  the  radiating  capacity,  the  air 
compressor  overheats  and  the  efficiency  is  very  greatly 
reduced.  Not  only  this;  but,  due  to  the  pressure,  the 
water  in  the  jackets  has  been  known  to  leak  through 
the  packing  and  get  into  the  cylinders,  causing  wet 
air  with  its  attending  troubles." 

The  above  is  from  an  exchange  which  need  not  be 
identified.  It  is  a  fact  that  water  jackets  will  nott 
and  do  not  keep  clean  of  themselves,  but  require  clean- 
ing out  with  a  frequency  determined  by  the  condition 
of  the  water  used.  As  there  is  practically  no  evapora- 
tion there  is  little  or  no  deposition  of  scale  as  in  a 
steam  boiler,  but  mud  or  sediment  sometimes  accumu- 
lates rapidly,  so  that  the  clearest  water  obtainable 
should  be  used. 

The  last  sentence  of  the  above  paragraph  is  absurd.! 
There  is  generally  no  pressure  upon  the  water  circus 
lating  in  the  water  jacket,  never  it  may  be  said,  as 
much  as  within  the  air  cylinder,  and  in  most  construc- 
tions— packing  or  no  packing — there  is  no  possibk 
communication  between  the  water  jacket  and  the  cyl- 
inder interior.  When  there  is  "wet  air  with  its  attend- 
ing troubles"  the  water  is  carried  in  by  the  air  itself 
and  there  is  never  any  absolutely  dry  free  air  taker 
in. — Compressed  Air  Magazine. 


Atlantic  Ice  and  Coal'  corporation  is  erecting  a 
large  ice  factory  and  cold  storage  compartment  ir 
Americus,  Ga.  Eighty-five  thousand  dollars  is  th( 
estimated  cost  of  this  modern  plant,  which  will  hav< 
a  manufacturing  capacity  of  75  tons  of  ice  daily.  Pro- 
vision will  be  made  for  cold  storage  for  meats,  fruit5 
and  vegetables  and  the  icing  of  fruit  trains.  Th<I 
plant  will  be  among  the  mc^t  complete  in  Georgia. 

At  Bridgeport,  Conn.,  the  S.  W.  Hubbell  Buildinjl 
Co.,  has  taken  the  contract  to  build  a  power  hous<iI 
at  the  plant  of  the  Acme  Shear  Co. 
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LARGE  GAS  POWER  STATION  IN  JAPAN 

Containing   4   2500-hp.    Double-Acting    Gas    Engines.    Details  of  the  Engines 

By  W.  A.  TooKEY 


FOUR   Nurnberg   1500-kw.   gas   power   alternators 
now  in  process  of  erection  at  the  Railway  Power 
Station  of  the  Imperial  Japanese  Government  at 
Kamata,    near    Yokohama,    represent    the    latest 
practice  in  gas  engine  construction  and  as  such  will 
have    points    of    interest     for    readers     of     Practical 
Engineer. 

The  order  for  the  plant  was  secured  by  The  Power 
Gas  Corporation,  Ltd.,  of  Stockton-on-Tees,  England, 
the  proprietors  of  the  Mond  system  of  power  gas  pro- 
duction, and  this  firm  sublet  the  contract  for  the 
engines  to  The  Lilleshall  Co.,  Ltd.,  of  Oakengates, 
England,  the  British  licensees  of  the  Maschinenfabrik 
Augsburg  Nurnberg  (the  well  known  German  firm 
which  has  so  successfully  developed  the  four-cycle, 
double-acting  gas  engine  for  large  powers).  In  order 
to  comply  with  the  time  limit  for  delivery  and  erection 


General  Construction 

^S  will  be  seen,  each  engine  consists  of  2  tandem, 
double-acting  cylinders  of  473^-in.  bore.  The 
stroke  of  the  pistons  is  51  in.  Each  individual  cjdin- 
der  weighs  25  tons.  The  engine  was  designed  to  give 
2500  to  2600  brake  hp.  at  100  r.p.m.,  but  as  at  Kamata 
the  engines  will  run  at  94  revolutions  and  generate 
1500  kw.  the  output  under  working  conditions  will  be 
about  12130  hp.  The  total  weight  of  engine  and  fly- 
wheel is  400  tons,  of  which  100  tons  is  in  the  flywheel. 
Following  the  standard  practice  of  the  constructors, 
the  utmost  care  has  been  taken  to  ensure  that  all  4 
engines  should  be  the  exact  replica  one  of  the  other, 
so  that  any  detail  of  one  shall  exactly  fit  any  of  the 
others  and  the  provision  of  spare  parts  will  thus  be 
available  for  either  set.     The  whole  of  the  work  has 
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FIG.    1.        SIDE    ELEVATION    SHOWING    GENERAL   ARRANGEMENT    OP    THE    ENGINES 


the  Lilleshall  Co.  elected  to  build  2  of  the  4  engines 
at  their  own  works  and  to  obtain  the  other  2  from  the 
M.  A.  N.  Co.  of  Nurnberg.  The  writer  inspected  the 
engines  when  erected  in  the  makers'  shops  before 
shipment,  both  in  England  and  in  Germany,  on  behalf 
of  the  Power  Gas  Corporation,  Ltd. 

Mere  figures  convey  but  an  inadequate  idea  of  the 
actual  size  of  the  completed  machines  and  although 
some  drawings  illustrate  this  article  which,  when  com- 
pared with  the  scale,  hint  at  the  magnitude  of  the 
engines,  yet  the  halftone  block  showing  the  flywheel 
which  is  used  as  the  rotor  of  the  alternator,  will  give 
a  better  idea  of  dimensions,  seeing  that  a  workman 
is  included  in  the  picture  from  which  comparisons 
"leap  to  the  eye." 


been  done  to  limit  gages,  and  jigs  have  been  used 
wherever  possible,  so  as  to  obtain  the  desired  inter- 
changeability  of  repair  parts. 

The    Frame 

^  FEW  notes  upon  the  details  of  construction  are 
given  so  that  the  characteristic  features  of  the  latest 
Nurnberg  design  can  be  appreciated.  The  forward 
portion  of  the  engine  bed  is  made  in  2  pieces  to 
facilitate  transport.  These  2  pieces  are  coupled  to- 
gether by  links  shrunk  into  place,  as  shown  in  the 
drawings.  The  cylinders  are  provided  with  turned 
seats  at  each  end  so  that  they  can  be  erected  in  true 
alinement  without  difficulty.  The  cylinder  covers  are 
secured  by  a  separate  ring  of  bolts  and,  being  much 
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smaller  in  diameter  than  the  end  bed-plates  and  the 
central  distance  piece,  allow  ample  space  for  access 
to  the  interior  of  the  cylinders  when  moved  out  of 
position  along-  the  piston  rods.  It  will  be  noticed  that 
particular  attention  has  been  given  to  ensure  a  sym- 
metrical form  of  cylinder  so  as  to  avoid  distortion 
when  hot,  and  that  a  very  ample  space  has  been  left 
for  water  in  circulation  round  the  jacket.  Numerous 
doors  have  been  fitted  to  the  latter  for  cleaning  pur- 
poses while  the  water  is  made  to  enter  at  the  hottest 
portion  and  to  leave  at  the  coolest. 

Valves 

INLET  valves  are  nearly  flush  with  the  internal  walls 
of  the  cylinder.  They  are  operated  by  eccentrics 
from  the  side  shaft,  and  are  mounted  on  the  top  of  the 
cylinder.  The  eccentric  rod  is  coupled  to  the  upper- 
most of  a  pair  of  rolling  levers,  between  which  is 
placed  a  sliding  block  moved  backwards  or  forwards 
by  the  action  of  the  governor.  By  this  method  the 
actual  lift  of  the  inlet  valve  is  controlled  and  quantity 
governing  obtained.  Between  the  rolling  levers  and 
the  valve  head  2  annular  spaces  are  arranged.  In  the 
upper  one  gas  is  admitted  while  the  lower  one  is  for  air. 
From  the  separate  drawing  of  the  inlet  valve  it  will 
be  seen  that  a  telescopic  inner  shell  is  provided  at  the 
apex  of  the  gas  passage  immediately  within  the  air 
space  near  to  the  valve  seat,  the  gas  passing  through 
a  series  of  ports  around  a  conical  outlet.  It  will  also 
be  observed  that  a  rotatable  slide  is  provided  around 
the  air  port  at  this  place  by  means  of  which  the 
proper  proportions  of  air  to  gas  can  be  effected,  as 
may  be  necessary.  The  adjustment  of  mixture  is  made 
by  slightly  rotating  the  valve  spindle,  to  which  the 
slide  is  attached,  in  the  manner  depicted  in  the  draw- 
ing.    The  lever  and  connections  giving  the  required 


shown.  Generally  it  is  worked  on  the  same  system, 
but  in  this  case  there  is  no  need  for  varying  the  lift. 
It  will  be  seen  that  no  provision  has  been  made  fori 


FIG. 


THE    FLYWHEEL    ROTOR 


water   cooling   this    valve.      The    makers'    experience] 
shows  that  this  complication  is  unnecessary,  provided 
that  the  exhaust  valve  seat,  particularly,  and  also  the 


FIG.   2.     VERTICAL   SECTION  THROUGH  FORWARD   CYLINDER   AND    VALVES 


movement  will  be  observed  just  under  the  contact 
point  of  the  valve  spindle  beneath  the  lower  rolling 
lever. 

The  exhaust  valve  is  operated  by  the  same  eccen- 
tric as  the  inlet  valve  and  the  mechanism  is  separately 


casing,  are  thoroughly  water  cooled.     The  disposition! 
of  the  metal  in  the  casing  has  been  carefully  worked 
out  so  that  no  undue  stresses  should  be  set  up.    Atten- 
tion of  the  reader  may  also  be  directed  to  the  sliding' 
hood  under  the  head  of  the  exhaust  valve  so  as  tol 
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shield  the  spindle  and  guide  from  the  flow  of  heated 
gases. 

Pistons  and  Cylinders 

'THE  piston  is  bolted  to  a  conical  seat  formed  on  the  rod, 
by  a  fine  threaded  nut,  the  latter  bedding  to  the  piston 
against  a  rubber  joint  which  makes  a  thoroughly 
water-tight  connection.  The  whole  weight  of  the  pis- 
tons is  carried  by  the  crossheads  to  reduce  wear  at 
the  cylinder  and  glands.  The  rods  are  therefore  made 
with  a  slight  chamber  so  that  when  loaded  with  the 


HOOD  O/PSWfTLD 
'ffOUND  ^/=>//VDL£: 
y^/VO  Ga/D£5 


WA  TER 
SP/^CE 


FIG.    5.      SECTION    OF    EXHAUST    VALVES 

piston  they  become  straight.  The  supply  of  water 
for  the  interior  of  the  piston  is  obtained  frtnn  the  rods 
to  which  the  water  is  admitted  through  swinging  link 
connections  at  the  central  crosshead.  Each  piston  rod 
terminates  with  a  screwed  cap  at  the  central  cross- 
head  within  which  the  swelled  ends  of  the  caps  fit. 
The  crosshead  is  made  in  2  parts,  the  upper  forming 
a  keep  which  is  firmly  bolted  to  the  lower.  The  rods 
are  made  of  crucible  steel  and  are  each  of  exactly  simi- 


lar dimensions  so  that  one  spare  as  well  fits  the  front 
cylinder  as  it  will  the  back. 

At  each  end  of  the  cylinder  3  low-tension  ignition 
plugs  are  fitted,  operated  by  electromagnets,  the  cur- 
rent being  taken  from  a  battery  of  accumulators.  The 
engine  is  started  by  compressed  air  at  300  lb.  per  sq. 
in.  admitted  through  independent  ports  with  valves 
operated  by  the  side  shafts. 

Side  shafts  are  made  in  2  portions.  The  main 
crankshaft  gear  wheel  drives  the  front  portion  of  the 
side  shaft  at  1^^  times  the  speed  of  the  engine  and 
from  this  the  governor  is  driven.  Close  to  the  gover- 
nor drive  a  reduction  gear  is  placed  so  as  to  rotate 
the  remainder  of  the  side  shaft  at  half  the  speed  of  the 
crankshaft.  The  diameter  of  the  crankpin  is  600 
mm.  (23  in.)  and  the  diameter  of  the  shaft  at  the  fly- 
wheel seating  is  820  mm.  (32^4  i"-)-  The  shaft  is  of 
Siemens  Martin  steel  and  runs  in  4  part  bearings  of 
steel  lined  with  white  metal. 

Nickel  steel  forms  the  front  crosshead,  having  the 
small  ends  forged  solid  with  it.  The  slipper  secured 
to  the  crosshead  is  of  cast  iron  shod  with  white  metal. 
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FIG.  4.      SECTION  OF  INLET  VALVES 

The  glands  are  packed  with  cast-iron  rings  turned 
slightly  smaller  than  the  rod  and  split.  Each  is 
backed  by  a  floating  metallic  packing  kept  tight  by 
springs.  The  glands  are  lubricated  by  forced-feed 
oilers  worked  from  the  side  shaft. 

The  cylinders  themselves  are  supported  quite  clear 
from  the  foundations  by  the  distance  piece  and  front 
and  rear  guide  beds.  The  forward  bed  frame  only  is 
firmly  bolted  down,  the. distance  piece  between  the 
cylinders  and  the  rear  guide  bed  resting  upon  ma- 
chined surfaces  to  which  they  are  secured  in  such  a 
manner  as  to  allow  full  freedom  for  longitudinal  ex- 
pansion. 

Gas  and  air  pipes  to  each  end  of  the  cylinders  are 
14  in.  in  diameter.  The  exhaust  is  into  an  18-in.  main 
and  an  expansion  joint  is  provided  between  each  pair 
of  cylinders.  This  main  discharges  into  a  tubular 
boiler  and  thus  raises  a  large  part  of  the  steam  re- 
quired for  the  Mond  Ammonia  Recovery  Producers. 
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For  transportation  of  one  engine  from  the  makers'  upon  which  the  parts  were  loaded,  the  train  was  not] 

works  at  Lilleshall  to  the  port  at  Birkenhead,  a  special  allowed   to   travel   faster   than    5   miles   an   hour,   the 

freight  train  was  chartered  to  do  the  journey  of  65  journey  taking  about  14  hours,  starting  at  5  a.m.  onj 

to  70  miles.     Owing  to  the  heavy  weight  in  the  7  cars  Sunday. 


THE  GAS  TURBINE 

Translated  from  Le  Gaz,  August,  1912 


WE  have  recently  considered  explosive  gas  turbines 
or  gas  turbines  of  discontinuous  pressure,  and 
have  noted  the  inferiority  of  the  principle  of  these 
appliances  from  the  point  of  view  of  thermal 
efficiency.  In  the  second  category  come  combustion 
gas  turbines,  or  gas  turbines  of  constant  pressure.  In 
this  case  we  have,  on  the  contrary,  a  constant  motor 
couple;  under  these  circumstances  the  steam  turbine 
may  become  a  gas  turbine  without  essential  modifi- 
cations. 

The  gas  and  air  are  previously  compressed,  then 
conducted  into  a  combustion  chamber  in  which  they 
are  burned,  and  the  products  of  combustion  are  con- 
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COMBUSTION   CHAMBER   OP   ARMENGAUD-LEMALE 
PETROLEUM    TURBINE 

ducted  by  suitable  passages  to  the  vanes  of  the  motor 
wheel.  The  combustion  of  the  gaseous  mixture  pro- 
duces a  greater  energy  in  expanding  than  was  expend- 
ed  in   the   preliminary   compression. 

A  combustion  turbine  includes  always :  1.  A  com- 
bustion chamber.  2.  The  necessary  passages  between 
combustion  chamber  and  motor  wheel.  3.  The  motor 
wheel.  4.  The  compressors  for  gas  and  air,  as  acces- 
sory appliances. 

For  the  thermodynamic  study  of  this  motor  it  is 
necessary  to  take  into  consideration :     1.  The  extreme 


limits  of  temperature  and  the  extreme  limits  of  pres- 
sure, of  the  cycle ;  and,  2.  The  relation  of  the  work  of 
compression  of  gas  and  air  to  the  energy  produced] 

Temperatures  as  high  as  1800  or  2000  deg.  C.  car 
be  attaned  in  the  combustion  chamber  with  gas;  witl 
petroleum  a  temperature  as  high  as  2600  deg.  C.  maj 
be  reached.  At  the  outlet  of  the  vanes,  400  deg.  Cj 
is  permissible;  certain  steam  turbines  (working  witl 
superheated  steam)  work  with  such  a  temperature 
at  the  motor  wheel ;  if  tungsten  or  vanadium  steel  is 
used,  it  is  said  that  a  temperature  as  high  as  600  deg. 
C.  can  be  supported  without  injury. 

It  is  in  traversing  the  passages  between  the  com- 
bustion chamber  and  the  motor  wheel  that  the  gases 
are  cooled,  in  transforming  pressure  into  speed;  their 
velocity  on  leaving  the  combustion  chamber  may  reach 
1000  m.  (about  3250  ft.)  a  second,  according  to  Mons. 
Lemale. 

This  lowering  of  the  temperature  some  eight  or 
nine  hundred  degrees,  in  order  that  the  heat  in  the 
wheel  chamber  may  not  rise  much  above  400  *deg.  C.  is 
accomplished  in  this  form  of  turbine  by  cooling  the 
combustion  chamber  with  a  current  of  water.  The 
cooling  water  may  be  allowed  to  escape  without  fur- 
ther utilization,  or  it  may  be  returned  in  order  to 
make  use  of  the  steam  generated.  This  steam  may  be 
used  in  a  special  independent  turbine,  or  it  may  be 
used  in  the  same  turbine.  When  used  in  the  same 
turbine  it  may  be  injected  into  the  combustion  cham- 
ber; or  it  may,  by  means  of  special  passages,  be  di- 
rected upon  the  vanes  of  the  motor  wheel ;  or  lastly, 
it  may  be  carried  into  the  expansion  tuyere. 

The  first  method  of  cooling  is  -of  course  disad- 
vantageous from  the  point  of  view  of  efficiency,  since 
the  heat  taken  from  the  gas  does  not  aid  in  the  pro- 
duction of  motor  force,  at  least  in  the  same  motor. 

It  is  possible  to  imagine  the  lowering  of  the  tem- 
perature taking  place  after  expansion  instead  of  before; 
this  method,  however,  is  believed  to  be  less  advan- 
tageous. 

As  to  the  extreme  limits  of  pressure  of  the  cycle, 
it  may  reach  40  or  even  60  atmospheres  in  the  com- 
bustion chamber;  with  regard  to  the  inferior  limit,  that 
may  be  the  atmospheric  pressure  or  lower,  if  the  escap- 
ing gases  are  discharged  in  a  vacuum.  We  see  here 
one  of  the  theoretical  advantages  of  gas  turbines, 
which  is  that  expansion  may  be  prolonged  well  beyond 
the  limits  admissible  in  cylinder  motors;  thus  the 
lowest  point  in  the  diagram  can  be  utilized,  and  the 
volume  relation  may  reach  as  high  as  50. 

We  give  herewith  a  sectional  view  of  the  combus- 
tion chamber  of  the  Armengaud-Lemale  petroleum 
turbine.  This  chamber  is  lined  with  carborundum; 
the  space  between  this  lining  and  the  steel  is  filled 
with  a  mixture  of  powdered  asbestos  and  calcined 
magnesia.  The  compressed  air  is  introduced  through 
the  opening  A.  The  petroleum  under  pressure  flows 
down  the  2  small  lateral  canals,  as  shown  ;  these  canals 
are  turned  upward  at  the  base,  and  thus  throw  the 
oil   against  the   incoming  stream   of  air,   in   order  to 
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produce  a  more  perfect  mixture  of  the  air  and  gas. 
Ignition  takes  place  at  D  by  means  of  a  platinum 
wire  heated  to  incandescence  by  the  current  from  a 
storage  battery.  When  the  interior  lining  becomes 
red  hot,  as  it  very  soon  does,  there  is  no  further  need 
of  the  current. 

A  turbine  of  this  kind  was  tested  in  1909.  The 
power,  measured  on  a  prony  brake,  was  about  25  hp., 
and  the  speed  was  about  20,000  r.p.m.  The  com- 
pressed air  was  measured  by  means  of  a  meter;  the 
water  for  cooling  the  combustion  chamber  and  the  oil 
were  fed  under  a  pressure  of  5  kg.  (11  lb.).  The  con- 
sumption of  air,  water  and  petroleum  per  horsepower 
hour  was  as  follows:  Air,  9  cu.  m.  (316  cu.  ft.)  ;  water, 
6.34  kg.  (13.8  lb.);  petroleum,  .6  kg.  (1.32  lb.).  The 
average  velocity  of  discharge  of  the  burnt  gases  was 
800  m.  (2600  ft.)  a  second. 

In  the  Lemale  turbine  the  steam  from  the  cooling 
water  is  mixed  with  the  burnt  gases,  reaching  the 
interior  of  the  combustion  chamber  by  means  of  a 
circle  of  openings  around  its  base.  This  not  only 
adds  to  the  pressure  of  the  gas  but  also  aids  in  low- 
ering its  temperature.  In  the  Kerr  turbine  the  cooling 
is  done  by  injecting  compressed  air  into  the  combus- 
tion chamber. 

In  turbines  of  great  power,  or  when  the  element 
of  efficiency  is  of  prime  consequence,  the  question  of 
the  air  compressor  is  of  great  importance.  Until 
recent  years  there  have  been  only  piston  compressors. 
In  principle  these  have  been  quite  satisfactory  in  the 
production  of  high  pressure  with  small  discharge,  but 
when  a  large  discharge  is  required  their  size  increases 
rapidly,  and  the  piston  speed  attains  a  value  incom- 
patible w^ith  the  proper  w'orking  of  the  machine. 

A  more  advantageous  solution  of  the  question  has 
been  reached  by  the  rotary  multicellular  compressor. 
Mons.  Lemale  has  shown  that  the  mechanical  efficiency 
of  such  a  machine  may  reach  72  per  cent ;  that  is,  the 
theoretical  energy  produced  by  the  compressed  air 
may  be  72  per  cent  of  the  energy  expended  in  compres- 
sing it.  Compressors  of  this  type  can  be  built  with 
dimensions  suitable  for  speeds  similar  to  those  of  tur- 
bines; whence  arises  the  idea  of  combining  these  2 
classes  of  machines  in  a  turbo-compressor  group;  this 
arrangement  seems  likely  to  give  a  definite  type  to  the 
high  power  turbine  of  the  future. 

When  it  is  necessary  to  give  to  air  a  considerable 
increase  of  pressure,  a  great  number  of  compressor 
disks  must  be  arranged  in  series,  as  there  is  a  limit,  for 
mechanical  reasons,  to  the  size  of  the  vane  wheels 
and  to  the  speed  at  which  they  may  be  run.  Iii  a 
case  in  which  the  question  of  size  is  the  important 
point,  and  w'here  the  efficiency  of  the  turbo-motor 
group  is  secondary,  the  Societe  Armengaud-Lemale 
has  considered  the  utilization  of  tubes  or  injectors 
which  would  be  fed  by  a  part  of  the  gases  of  combus- 
tion taken  from  the  combustion  chamber  itself  or  from 
an  auxiliary  chamber. 

According  to  Mons.  Lemale,  a  Rateau  multicellular 
compressor,  running  at  4000  r.p.m.  will  deliver  150,000 
cu.  ft.  of  air  at  a  pressure  of  11  lb.  per  sq.  in.;  the 
compressor  requiring  400  hp.  and  its  efficiency  being 
70  per  cent. 

With  a  compressor  delivering  air  at  13  lb.  pressure 
and  an  aspirator  maintaining  a  vacuum  of  0.2  in.  of 
mercury,  we  get  a  consumption  in  the  gas  turbine  of 
300  grams  (about  ^  lb.)  of  petroleum  per  horsepower- 
hour.  Such  an  efficiency  is  without  practical  interest 
for  turbines  of  small  size,  but  becomes  interesting  when 
the  horsepower  reaches  into  the  thousands. 


To  sum  up,  the  future  of  the  turbine  is  still  un- 
certain. It  would  be  unreasonable  to  consider  it  likely 
to  displace  entirely  other  modes  of  the  production  of 
energy.  For  small  powers  turbines  are  not  econom- 
ical, and  it  seems  unlikely  that  they  will  ever  be  able 
to  compete  with  motors  such  as  those  of  the  Diesel 
type.  For  high  powers  they  compare  favorably  with 
steam  turbines.  The  great  advantages  of  the  gas  tur- 
bine are  its  small  size,  its  great  possible  unit  power, 
'and  its  light  weight  for  a  given  power.  It  seems 
possible  that  progress  will  be  made  in  utilizing  further 
the  available  heat  units  of  the  gas,  which  of  course 
means  an  increase  in  efficiency. 


COMPOUND  OR  NO  COMPOUND 

By  N.  Devering 

HOWDY!"  was  the  reply  to  my  salutation  upon 
entering  the  boiler  and  engine  room  of  a  grist 
mill,  while  taking  a  cross-country  trip  a  short 
time  ago. 

The  engineer  (?),  from  appearances  of  the  engine 
room  anci  himself,  was  a  lap  seam  engineer  and  single 
riveted  too,  I  should  say.  He  continued  to  pour  oil 
in  and  around  the  oil  holes  on  a  dirty  engine,  picked 
up  the  shovel  and  heaped  full  and  plenty  of  coal  on 
the  fire,  shut  ofif  the  injector  and  sat  down  on  his 
friend,  the  45-degree  backed,  home-made  chair,  say- 
ing, "I  guess  that'I  keep  her  goin'  awhile." 

"Yes  it  ought  to,"  I  remarked  ;  "you  have  certainly 
given  it  plenty  of  everything.  How  do  you  like  the 
engineering  business?" 

"Wall  now  friend,  I  like  it  right  smart,  when  all's 
goin'  well,  but  here  a  short  while  ago,  this  here  old 
boiler  was  a  cuttin'  capers,  so's  I  reckoned  I  ud  cut 
loose  from  the  job  myself,  fer  I  us  nearly  scared 
outen  my  skin  fer  a  couple  days." 

"What  was  wrong  with  your  boiler?" 

"Wall  now  to  start  at  the  beginnin,  friend,  I  ul 
tell  you.  You  know  we  got  right  smart  o'  scale  in 
the  boiler,  an  here  a  while  back,  one  o'  them  inspector 
fellers  was  out  here  one  day,  an,  by  thee  Georgetown  ! 
if  he  didn'  crawl  everywhere  raound  this  boiler  but 
in  the  steam  gage,  an'  when  he  got  done,  he  sed  as 
the  scale  was  too  thick  inside,  an'  oughter  be  gotten 
out  o'  there,  an'  if  it  was  out,  firin'  would  be  a  heap 
easier,  he  sed. 

"I  tole  him,  I  knowed  the  water  was  tol'able 
muddy  when  the  creek  riz  up  at  times,  but  we  couldn' 
stop  that,  an  I  tole  him  I  hed  heerd  bawt  some  fellers 
usin'  potater  peelins  an'  the  like  in  boilers,  but  I 
never  had  used  nothin'  o'  that  sort. 

"By  Jinks  baout  a  week  after  that  long  comes  a 
chap  sellin'  stufif  he  called  compaound,— a  boiler  com- 
paound. 

"He  sed  that  compaound  stuff  'ud  take  all  the  scale 
off  the  boiler,  an'  not  let  her  get  any  more  on,  if 
we'd  use  that  stuff. 

"Wall  now  friend  I  did'n  take  to  his  talk  because 
he  was  one  o'  them  dressed  up  dandy  city  fellers, 
that's  all  time  talkin'  boilers,  an'  feed  water,  an' 
economee  an'  the  likes,  an'  he  could  talk  baout  as 
fast  as  a  chipmunk  kin  skin  a  worm  fence. 

"By'n  by  he  gave  me  one  o'  them  big  long  seegars 
to  smoke,  an'  sed  he'd  give  us  nuff  compaound  stuff 
for  30  days  use,  an'  it  wouldn'  cost  a  cent  if  we  didn' 
think  it  the  best  thing  out. 

"After  givin'  Mr.  Nyswaner,  that  owns  the  mill, 
one  o'  them  big  seegars,  an'  a  lecture  on  boiler  feed 
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water,  he  got  the  right  to  send  a  trial  of  his  stuff  on 
here. 

"Baout  a  week  later  'long  comes  a  keg  o'  stuff, 
looked  baout  like  real  thick  maple  syrup ;  an'  we  got 
a  letter  tellin'  us  to  use  baout  1  qt.  of  the  stuff  every 
day. 

"Wall  sir,  we  starts  right  in  to  puttin'  a  quart  o' 
the  stuff  in  with  the  feed-water  every  day,  an'  we 
kep'  that  up  fer  a  week,  but,  by  Heck !  I  couldn' 
see  where  firin'  was  gettin'  any  ezier,  so  I  reckoned 
1  'ud  have  to  give  her  more  o'  the  compaound  stuff, 
an'  that  if  1  qt.  done  any  good  2  or  3  qts.  'ud  do  a 
heap  more  good. 

"So  I  starts  to  puttin'  in  a  qt.  or  2  extry  every 
day,  an'  long  baout  the  third  day  after  that  the  boiler 
began  to  act  strange  like.  It  seemed  like  as  though 
the  water  in  the  boiler  hed  gone  crazy,  it  was,  a 
actin'  like  a  cow-boy  full  o'  apple  jack. 

"Sometimes  the  top  o'  the  water  was  in  the  water 
bottle,  (gage  glass)  an'  sometimes  you  did'n  know 
where  it  was.  An'  the  injine  begin  to  squirt  water 
out  at  the  cracks  on  her  fittins,  an'  when  the  steam 
got  high  an'  she  popped,  the  water  shot  up  out  o'  the 
pop  valve  like  a  rich  strike  on  a  oil  well. 

"An'  by  thee  Georgetown  sir,  she  certainly  kept 
me  calcalatin'  some,  to  know  what  hed  set  her  crazy. 

"The  injine  took  to  rattlin  an'  a  snortin'  too,  just 
as  though  she  was  goin'  to  have  fits  too. 

"Wall  stranger  I  worried  that  day  through  but 
that  boiler  came  nigh  unhitching  my  Acuities  from 
their  post  that  day,   all   right. 

"The  next  day  she  behaved  right  tol'able  an'  so 
did  the  injine,  but  the  next  day  followin,'  I  happened 
to  rec'olect  I  had'n  give  her  any  compaound  the  day 
before,  so  to  make  up  for  lost  time  I  gave  her  an 
extry  quart  or  two;  an'  by  the  blazin'  blue  grass 
broncho  if  she  did'n  start  to  sneeze  and  slobber  all 
over  the  place,  from  the  boiler  to  the  steam  outlet 
pipe  on  the  ingine. 

ri  tell  yer  it  certainly  was  a  case  of  crazy  horse 
raound  there  for  a  while,  an  es  I  hed  bin  up  to  town 
to  one  o'  them  spirit  meetin's  a  couple  a'  nights  before 
that,  I  commenced  to  think  possibly  I  was  a  seein' 
things  unnatural  like. 

"Well  Mr.  Nyswaner,  the  boss,  came  out  an'  asked 
what  was  the  trouble?  An'  I  tole  him  I  did'n  know 
if  I  hed  gone  looney,  or  if  the  boiler  hed  got  full  o' 
sody-water  like  they  had  at  the  county  fair.  But 
she  certainly  was  a  dooin'  a  highland  fling  just  then. 

"Mr.  Nyswaner  got  lookin'  raound  some  an' 
watchin'  things  awhile,  an'  all  at  once  he  says,  'How 
much  o'  that  compaound  stuff  are  you  usin?' 

"  'Oh  !'  says  I,  'I'm  givin'  her  a  little  extry  every 
day  to  bring  off  the  scale.' 

"  'Well  cut  out  that  stuff  fer  a  while,'  says  he,  'an' 
see  if  she  don't  act  better.' 

"Wall  sir,  I  quit  the  stuff  right  there,  an'  do  you 
know  that  after  the  followin'  day,  that  old  boiler 
started  to  go  along  again  just  as  quiet  an  well  be- 
havin'  as  the  boss'  ole  family  boss. 

"An'  you  kin  chalk  it  in  your  hat  stranger  that 
there'l  be  no  more  boiler  compaound  stuff  used  here 
while  I'm  ingineerin'  here." 

I  saw  readily  the  cause  of  this  man's  trouble ; 
that  he  did  not  have  the  proper  quantity  of  horse 
sense  to  use  with  the  boiler  compound  but  I  remarked 
— "Don't  you  think  you  were  using  too  much  com- 
pound?" 

"Wall  I  reckon  not," 


"Have  you  cleaned  the  boiler  since  you  started 
to  use  the  compound?" 

"No,  not  yet,  but  we  calcalate  to,  right  soon,  as  the 
miller  is  goin'  to  fix  up  the  mill  some,  an'  we'l  shut 
down  fer  a  couple  o'  days." 

"How  often  do  you  clean  the  boiler,  do  you  have 
any  regular  time  for  cleaning,"  I  asked. 

"Oh!  no,  we  jest  clean  her  out  once  in  a  while 
when  we  get  time,  an'  mill  ain't  too  busy." 

I  advised  him  to  clean  his  boiler  as  soon  as  pos- 
sible, and  have  a  good  look  inside,  to  see  what  things 
looked  like  after  the   spasms  it  had  undergone. 

It  was  about  ten  days  later  that  I  was  returning 
by  the  same  road,  and  as  I  neared  the  engine  room 
door  of  the  grist  mill,  I  saw  the  engineer  standing 
outside.  He  was  all  smiles,  and  seemed  to  have  some- 
thing on  his  mind  of  which  he  desired  to  relieve 
himself.    As  I  approached  him  he  called  out: 

"Howdy,  Pard !  glad  to  see  you.  Come  an'  sit 
down  a  spell.  I  got  to  tell  you  what  we  bin  doin' 
here  since  you  passed  up  here  some  time  ago." 

I  sat  down  on  a  box  while  he  proceeded  to  charge 
the  boiler  furnace,  decorated  some  parts  of  the  en- 
gine with  his  long  spout  can,  and  then  occupied  his 
45-degree  throne  to  begin  his  startling  narrative  as 
follows : — 

"You  recollect  pard  baout  sayin'  we  ud  orter  clean 
that  boiler  out?" 

;'Yes,"  I  replied. 

"Wall  now  we  did  clean  her  some  I  reckon,  an' 
we  cleaned,  an'  cleaned,  an'  by  the — e  Georgetown 
sir,  I  thought  as  we  'ud  never  git  done  cleanin'  ov 
that  boiler." 

"Did  you  get  much  of  anything  out  of  it?" 

"Don't  git  ahead  o'  the  trale  pard,  wait  till  we  git 
to  that;  but,  say  pard,  she  was  the  limit  all  right. 
Last  week  we  shut  the  mill  daown,  an'  I  started  to 
clean  boiler,  an'  say, — wall,  jes  come  out  here  an'  see 
something."  With  that  he  led  me  around  the  corner 
of  the  building  and  showed  me  a  very  large  pile  of 
scale. 

"Did  you  get  that  all  out  at  one  time?"  I  asked, 

"You  bet  your  boots  we  did,  an'  not  much  trouble 
to  get  it  out.  It  was  hangin'  and  a  layin'  in  there, 
jes  a  waitin'  to  be  invited  out;  an'  do  you  know  pard, 
the  boss  he  went  an'  writ  to  the  compound  man  an' 
tole  him  all  abaout  it,  an'  he  writ  back  sayin,  the 
compaound  cut  the  scale  off  the  boiler,  an'  also  that 
we  were  usin'  entirely  too  much  of  the  stuff  when  we 
hed  the  bug-house  boiler  them  couple  o'  days,  an' 
that  we  oughter  use  the  stuff  a'cordin'  to  his  orders. 
We're  dooin  that  naow,  an'  everything's  workin'  fine, 
an'  we're  a'goin'  to  clean  the  boiler  more  often  till 
we  have  her  nice  an'  clean  inside." 

He  also  said  that  "firin'  was'n  so  tol'able  hard  as 
it  hed  bin." 

And  I  left  him  a  satisfied  and  happy  king  of  the 
shovel  and  oil  can  domain. 


Considerable  progress  toward  actual  construction 
point  in  a  big  Oklahoma  City,  Okla.,  cotton  mill  project 
was  made  recently,  when  arrangements  for  financing 
the  proposition  were  approved  by  local  promoters.  A 
$5,000,000  bond  issue  will  be  made  by  Western  Guaranty 
&  Trust  Co.,  a  local  corporation  with  $400,000  paid  up 
capital.  Of  this  amount,  it  is  understood,  that  $3,500,- 
000  will  be  floated  at  once  and  money  used  in  prelimi- 
nary work  necessary  to  start  company.  Other  $1,500,- 
000  will  be  issued  as  work  progresses. 
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THE  SLIDE  RULE  AS  A  WIRE  TABLE 

Finding  Resistance,   Diameter,  Area  and  Weight  for  Any  No.  of  Copper  Wire  with  2  Settings 

of  the  Slide 
By  F.  E.  Miller 


II'  it  is  desired  to  find  the  resistance  of  a  copper 
wire  it  is  customary  to  look  it  up  in  a  wire  table 
which  it  is  not  always  possible  to  do  at  once  un- 
less frequent  use  warrants  carryinj^  one  in  your 
inside  pocket.  The  slide  rule  is  such  a  handy  instru- 
ment and  so  many  problems  may  be  worked  out  on 
it  without  the  use  of  tables,  etc.,  that  it  may  be  said 
it  generally  contains  the  information  needed  on  the 
spot. 

To  Find   Resistance 

'PO  find  the  approximate  resistance  of  any  wire  it  is 

only  necessary  to  remember  that  a  No.  10  B.  &  S. 

copper   wire   has   a   resistance   of   approximately   one 

ohm  per  thousand  feet  and  a  No.  20  B.  &  S.  copper 
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FIG.    1. 


REVERSE    SIDE    OF    SLIDE    AND    INDEX    LINE    SET    FOR 
No.    14    WIRE,    OR   No.    4. 


wire  has  a  resistance  of  approximately  10  ohms  per 
thousand  feet.  In  many  rules  the  middle  scale  on  the 
under  side  of  the  slide  is  divided  into  10  equal  parts. 
This  scale  X,  Fig.  1,  and  the  lower  one,  D,  on  the 
face  of  the  rule,  Fig.  2.  are  all  that  will  be  used. 


As  previously  stated,  in  order  to  know  the  place 
of  the  decimal  point  in  your  answer,  you  must  remem- 
ber the  resistances  of  No.  20  and  No.  10  wire  and  the 
rule  does  the  rest. 

Other  Wire  Table  Values 

Y^HILE  not  quite  so  simple  a  relation  as  that  just 
given,  the  front  of  the  slide  rule  can  be  used  to 
find  area,  weight  and  resistance  when  the  diameter  in 
mils  (thousandths  of  an  inch)  is  known,  or  from  the 
setting  above  given  the  resistance  per  1000  ft.  can  be 
found,  and  from  that  another  setting  made  wdiich  gives 
the  diameter  in  mils,  area  in  circular  mils  and  in 
square  mils  and  the  weight  for  1000  ft. 

Take  the  case  of  No.  12  wire;  by  the  method  given, 
set  2  on  scale  X  the  reverse  of  the  slide  at  the  line, 
L  and  on  D  under  1  on  scale  C,  front  side  is  found 
1.586  ohms. 

Now  set  the  runner  at  1.59  on  the  lefthand  end 
of  scale  A,  front,  and  bring  104  of  lefthand  scale  B 
to  the  runner.  This  gives  the  second  setting.  Then 
over  righthand  index  on  D  will  be  found  on  C  the 
diameter  in  mils,  80.8;  under  righthand  index  on  A 
read  on  B  the  area  in  circular  mils,  6530 ;  under  7854 
on  A,  read  on  B  the  square  mils  5130;  under  302  on 
A  find  on  B  the  weight  for  1000  ft.,  19.75  lb. 

These  values  are  not  absolutely  accurate  but  will 
come  within  one  per  cent  if  the  rule  is  handled  care- 
fully. 

The  setting  just  given  applies  to  sizes  No.  20  to 
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FIG.    3.      SETTING   OF  RULE   TO   FIND   DIAMETER,   AREA   AND      WEIGHT  OF  No.  12  WIRE 

Suppose  it  is  desired  to  find  the  resistance  of  No.  No.  11.  From  No.  10  to  No.  0  the  resistance  per  1000 
14  wire :  Place  the  figure  4  on  scale  X,  Fig.  1  directly  ft.  is  found  as  given  in  the  first  paragraphs.  The  see- 
under  the  line  at  L  and  read  scale  D  under  Figure  1  on  ond  setting  is  as  follows:  For  No.  4  wire,  the  re- 
the  slide  (Fig.  2).  You  will  note  this  reads  2.51  ohms  sistance  for  1000  ft.  is  shown  to  be  0.251  ohms.  Set 
or  very  close  to  the  figure  given  in  resistance  tables  the  runner  at  25  on  the  A  scale,  lefthand  end,  and 
for  a  temperature  of  75  deg.  F.  bring    104   of   the   righthand    B    scale    to    the    runner. 
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FIG.   4.      SETTING  FOR  DIAMETER,   AREA   AND   WEIGHT  OF    No.    4    WIRE  • 

If  the  resistance  of  No.  26  wire  is  wanted,  a  similar  Then    over   the    lefthand    index   of   D   find   on   C   the 

procedure  to  the  above  would  be  followed,  i.e.,  place  diameter  in   mils,   204. ;   under  the   lefthand   index  of 

the  figure  on  scale  X  directly  under  the  line  at  L  and  A  find  on  B  the  circular  mils,  41,700;  under  7854  on  A 

read  your  answer  on  scale  D  under  Figure  1  on  the  find  on  B  the  square  mils,  32,800;  and  under  302  on 

slide.    The  answer  is  39.8  ohms.  A  find  on  B  the  weight  for  1000  ft.,  126  lb. 
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The  method  may  be  tabulated  thus : 

On  reverse  of  rule,  scale  X,  set  last  figure  of  wire 
number  on  slide  to  index  mark  L;  on  front  of  rule, 
under  index  1  on  C,  find  resistance  in  ohms  for  1000 
ft.  on  scale  D. 
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FIG.   2.     FRONT   OF   RULE   WITH   RESISTANCE   FOR   NO.    14   WIRE 
SHOWING    ON    SCALE    D;    ALSO    FOR    No.    4. 

Set  runner  to  this  resistance  value  on  lefthand  of 
scale  A.     Set  104  on  B  to  the  runner,  using-  lefthand 


value  for  wires   Nos.  30  to  11,  and  righthand  value 
for  Nos.  10  to  0. 

Over  index  of  scale  D,  read  on  C  diameter  in  mils; 
under  index  of  scale  A  read  on  B  circular  mils  area; 
under  7854  on  A  read  on  B  square  mils  area;  under  302^ 
on  A  read  on  B  weight  for  1000  ft. 

For  comparison,   and   to  check  accuracy  in   prac-' 
ticing  this  method  of  using  the  rule,  the  table  of  values 
is  given  in  the  Practical  Reference  Tables. 

If  a  wire  is  in  use  and  its  number  is  not  known, 
measure  the  diameter  in  mils,  and  set  this  value  on 
scale  C  at  the  index  1  on  D,  using  the  right  index  if 
the  value  is  under  100  mils,  and  the  left  index  if  the 
value  is  over  100  mils.  Then  read  area,  weight  and 
resistance  per  1000  ft.,  the  last  being  read  on  scale  A, 
over  104  on  B.  Then  to  get  the  No.  of  the  wire,  set 
the  index  of  scale  C  at  this  resistance  value  on  D 
and  read  the  wire  No.  on  the  reverse  of  slide,  scale  X 
under  the  mark  L. 


PRACTICAL  REFRIGERATING  ENGINEERS'  ASSOCIATION 

ANNUAL  MEETING 


THIS  was  held  in  Atlanta,  Ga.,  early  in  December, 
and   brought   together   an   enthusiastic   body   of 
men  engaged  directly  in  the  operation  of  refrig- 
erating plants   whose   object   is   the   betterment 
of  their  own  work  and  raising  the  standards  of  the 
calling. 

After  the  usual  addresses  of  welcome  and  response, 
Pres.  F.  L.  Ladd  spoke  of  the  progress  of  the  Asso- 
ciation since  its  organization  in  1910,  and  of  the  be- 
lief that  each  plant  should  be  a  special  study  for  the 
engineer  in  charge  with  a  view  to  making  his  product 
with   the   greatest   possible   economy. 

He  spoke  of  the  change  in  the  attitude  of  engineers 
during  the  last  20  years,  comparing  the  former  narrow 
and  selfish  spirit  with  the  breadth  and  helpfulness 
of  the  members  of  the  Association  and  their  desire 
to  co-operate  for  mutual  benefit.  He  emphasized  the 
fact  that  now-a-days  engineers  are  coming  to  under- 
stand that  the  more  they  impart  to  others  of  their 
knowledge,  the  more  they  are  likely  to  receive  them- 
selves. 

Appointment  of  committees  and  routine  work  oc- 
cupied a  large  part  of  the  first  day  of  the  meeting,  and 
on  the  2nd  day  was  taken  up  the  question  of  attend- 
ance at  the  Third  International  Congress  of  Refrig- 
eration to  be  held  in  Chicago  in  September,  1913. 
There  was  more  or  less  difference  of  opinion  as  to 
the  wisdom  of  holding  the  annual  meeting  of  the 
Practical  Refrigerating  Engineers  in  Chicago  at  that 
time,  and  it  was  finally  decided  that  the  Association 
should  hold  a  special  meeting  in  Chicago  in  Septem- 
ber, and  the  regular  meeting  would  be  held  as  usual, 
in  December. 

The  question  of  providing  for  auxiliary  meetings 
of  local  organizations  was  also  taken  up,  and  it  was 
decided  to  formulate  changes  in  the  bylaws  to  pro- 
vide for  such  local  meetings. 

On  Friday  afternoon  2  papers  were  presented — 
one  by  Norman  Register,  on  "The  Installation,  Care 
and  Management  of  Steam  Boilers" ;  the  other  by 
W.  M.  Francis,  on  "Steam  Boiler  Inspection,"  ab- 
stracts of  which  are  given  following  this  report. 

W.   A.   Niall  told  of  a  new  process  for  manufac- 


turing ice  from  raw  water,  eliminating  the  possibility' 
of  having  tannic  acid  in  the  ice  and  making  it  clear! 
and  solid  by  constant  circulation  of  the  water  and! 
forcing  air  through  the  cans  to  take  out  the  air  held] 
in  suspension  by  the  water. 

The  matter  of  publishing  advance  copies  of  the] 
papers  was  referred  to  the  Board  of  Directors  as  a] 
Publicity  Committee,  with  power  to  edit  and  super- 
vise the  printing  of  all  papers  and  matter  prepared' 
for  publication,  and  it  was  specially  provided  that  the 
association  shall  not  approve  or  endorse  any  engi-j 
neering  or  commercial  enterprise,  or  allow  its  imprintl 
or  name  to  be  used  in  commercial  work  or  business,! 
thus  confining  the  activity  of  the  association  to  pro- ' 
fessional   engineering. 

Questions 

JN  the  matter  of  the  question  box,  the  repair  of  leaky 
ice  cans  was  taken  up,  and  the  opinion  was  given 
that  either  soldering  the  cans  or  buying  new  ones 
was  the  only  remedy.  J.  D.  Savery  stated  that  the 
Ice  Can  Welders,  of  Chattanooga,  had  repaired  some 
cans  for  him  at  a  cost  of  $1.15  each  and  with  very 
good  success. 

In  regard  to  finding  the  contents  of  a  tank  lying  on 
its  side,  Mr.  Savery  stated  that  a  good  method  is  to 
use  a  meter  and,  as  the  tank  is  filled,  read  the  meter 
for  each  inch  of  rise  of  the  water,  thus  securing  the 
desired  information  and  marking  the  tank  as  one 
goes  along. 

Discussing  the  question  of  calcium  chloride  solu- 
tion for  brine.  President  Ladd  stated  that  during  the 
past  year  he  had  had  trouble  with  such  brine  losing 
its  strength.  The  chloride  is  precipitated  by  ammonia, 
but  he  was  unable  to  find  any  ammonia  leakage,  and 
the  brine  showed  no  traces  of  ammonia,  nor  was 
ammonia  apparently  lost  from  the  compressor  and 
coil  system. 

On  this  point  J.  E.  Brandt  stated  that  he  had  the 
same  trouble.  The  discussion  brought  out  that  some- 
times a  charge  of  calcium  chloride  has  run  for  sev- 
eral years  without  showing  deterioration  to  any  ex 
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tent,  but  that  recently  a  charge  showed  signs  of  weak- 
ening" after  3  years'  use.  Some  people  claimed  that 
brass  fittings  aflfect  the  brine,  but  no  effect  is  shown 
on  the  fittings. 

Mr.  Savery  suggested  that  it  is  a  good  idea  to 
get  an  analysis  of  the  kind  of  chloride  which  it  is 
proposed  to  buy,  and  then  send  a  sample  of  that 
received  to  the  Pure  Food  Station  in  New  York  to 
see  if  its  analysis  corresponds  with  that  submitted 
in  the  proposal. 

Meeting  Place  and  Officers 

TAKING  up  the  meeting  place  for  1913,  the  decision 

was  in  favor  of  Hot  Springs,  Ark.,  and  the  time 
the  first  week  in  December. 

New  members  were  then  elected  as  follows : — Reg- 
ular members,  C.  A.  Banks,  Orange,  Tex. ;  L.  E.  Ben- 
nett, Columbus,  Miss. ;  T.  P.  Wortham,  Big  Springs, 
Tex. ;  Bennett  Storie,  King  Fisher,  Okla. ;  Jas.  E. 
Rule,  Long  View,  Tex.;  Sam  B.  Bayliss.  Birmingham, 
Ala. ;  W.  A.  Owen,  Johnson  City,  Tenn. ;  Isham  W. 
Mann,  Dawson,  Ga. ;  W.  W.  Hughes,  Fitzgerald,  Ga. ; 
John  Hebel,  Shreveport,  La.  Associate  members, 
Carbondale  Machine  Co.,  Carbondale,  Pa. ;  E.  L.  Dor- 
mindy,  Fitzgerald,  Ga.  Honorary  members.  Col.  Wm. 
T.  Rushton,  Birmingham,  Ala.;  W.  M.  Francis,  At- 
lanta, Ga.;  W.  H.  Ross,  New  York,  N.  Y.;  J.  Harry 
Howell,  Nashville,  Tenn.;  Prof.  M.  K.  Matthewson, 
Atlanta,  Ga. 

The  report  of  the  nominating  committee  was  re- 
ceived and  the  officers  were  elected  as  follows : — ■ 
President,  Carl  Nessler,  Texas  City,  Tex. ;  Vice  Presi- 
dent, J.  Higginbotham,  Scranton,  Miss. ;  Secretary 
and  Treasurer,  J.  B.  Embrey,  Shreveport,  La.  Board 
of  Directors,  D.  L.  Gilbert,  Dallas,  Tex. ;  Board  of 
Examiners,  W.  A.  Owen,  Johnson  City,  Tenn. 

Resolutions  were  then  passed,  thanking  the  Enter- 
tainment Committee,  manufacturers  and  their  repre- 
sentatives for  the  pleasant  and  profitable  meeting  in 
Atlanta,  and  the  resolution  on  the  death  of  Victor  H. 
Becker,  of  Chicago,  was  ordered  spread  on  the  records. 


MANAGEMENT  OF  STEAM  BOILERS 

Savings  from  Removing  Scale,  Careful  Firing,  Danger 
from  Incorrect  Water  Columns  and  Bad  Blowoffs 

By  Norm.\n  Register 

LVEN  while  we  are  hearing  so  much  relative  to 
the  economy  of  gas  and  electric  plants,  there  is 
constant  and  growing  demand  for  more  power 
from  steam,  and  the  boiler,  as  the  source  of  this 
power,  cannot   have  too   much   attention   paid   to   its 
construction,  installation  and  care. 

The  boiler  room  and  its  contents  have  been  likened 
to  the  stomach  of  the  human  body  in  relative  import- 
ance to  the  ])ower  plant.     The  health  of  the  plant  is 
usually   dependent   entirely   on   the   condition    of   the 
boiler  room  and  its  contents,  and  the  financial  well- 
being  of  the  ])lant  is  largely  regulated  by  the  economy 
!  of  the  boiler  end.     With  any  type  of  boiler,  there  is 
i  little   hope   of  satisfactory   results   unless   some   engi- 
!  neering  skill  is  exercised,  and  one  of  the  main  points 
is  keeping  the  boiler  clean,  free  from  scale  and  mud, 
with  all  openings  clear. 

Loss  from  Scale 

I^ECENT   tests   at   the   University   of   Illinois   show 

that  a  hard   scale   1/50  in.  thick,  causes  a  loss  of 

9.4  per  cent  in  heat  transmitted  to  the  water;  while 

j  1/1()  in.  scale  causes  a  loss  of  12.4  per  cent,  so  that 


time   and   money   are   well   expended   in   keeping  the 
boiler  clean. 

It  is  a  lamentable  fact  that  in  many  small  plants 
no  pay  is  allowed  for  cleaning  boilers,  and  where  the 
plant  runs  all  the  week,  this  is  done  only  on  Sundays. 
It  is  easy  to  surmise  that  unless  the  engineer  has  an 
unusual  amount  of  energy  and  pride,  the  boiler  is 
likely  to  suffer  from  lack  of  care,  and  the  owner's 
bank  account  from  increased  fuel  bills. 

Clean  Boiler  Room  and  Clean  Cut  Firing 

JT  seems  the  general  custom  that,  as  coal  is  kept  in  the 
boiler  room  and  ashes  and  soot  are  sometimes  present, 
anything  which  cannot  be  fittingly  put  elsewhere  is 
consigned  to  the  boiler  room.  With  a  little  effort, 
time  can  easily  be  found  to  keep  the  boiler  room 
floor  swept,  the  boiler  fronts  cleaned,  and  ashes  and 
soot  swept  from  the  tops  of  boilers,  all  which  will 
contribute  to  the  appearance  and  comfort  of  this  part 
of  the  plant. 

It  will  also  assist  in  securing  an  intelligent  and 
industrious  fireman,  who  is  not  only  a  prize  but  one 
of  the  most  economical  adjuncts  to  the  power  plant. 
Just  to  illustrate : — Some  12  years  ago,  taking  charge 
of  a  large  steam  plant  that  had  been  in  operation  some 
8  months,  consisting  of  3  300-hp.  fire-tube  boilers  with 
underfeed  stokers  and  forced  draft,  only  ^  of  the  load 
could  be  carried,  and  the  fireman  had  to  have  help 
when  cleaning  fires.  The  fuel  waste  was  such  that  I 
feared  for  my  own  position.  Putting  on  a  young  man 
who  was  willing  to  learn  new  ways,  he  did  not  work 
one-third  as  hard  as  the  old  fireman  and  the  plant 
could  go  right  along  when  fully  loaded  with  only  2 
of  the  boilers  in  use.  I  figured  that  the  saving  in 
cost  of  operation  was  a  little  under  $18  a  day,  and  the 
wages  paid  the  2  firemen  were  the  same. 

Hot  Feedwater 

]^EXT  to  an  intelligent  fireman,  a  good  feed-water 
heater  is  of  importance.  When  it  performs  its 
functions  properly,  it  is  a  great  fuel  saver,  but  if 
neglected  may  become  wasteful  and  a  source  of  annoy- 
ance as  well  as  dangerous  to  the  boiler. 

One  engineer  made  a  saving  in  the  fuel  bill  of  $200 
a  month  over  his  predecessor,  simply. by  cutting  out 
the  heater  and  spending  about  10  hours  placing  it  in 
proper  working  condition,  thus  raising  the  feed-water 
temperature  from  160  deg.  up  to  210  deg. 

Setting  and  Suspending 

JN  setting,  the  best  grade  of  fire  brick  and  fire  clay, 
in  the  hands  of  a  careful  workman,  will  prove  a 
paying  investment ;  not  only  will  work  stand  up 
longer,  but  a  poor  furnace  job  is  a  source  of  loss  from 
the  start,  increasing  the  fuel  consumption  and  injuring 
the  boiler  by  the  cold  air  admitted. 

Horizontal  return  tubular  boilers  should  be  sus- 
pended so  that  they  are  free  to  expand  and  contract. 
Use  strong  I-beams  or  channel  irons  resting  on  iron 
columns,  set  independent  of  the  brick  work.  If  in 
a  battery  of  boilers  it  is  necessary  to  use  intermediate 
columns,  leave  an  air  space  around  them  in  the  side 
walls,  as  if  set  without  such  air  space,  they  arc  likely 
to  be  burned  off  at  the  fire  line. 

Water  Where  it  Belongs 

QFTEN  I  have  seen  3  to  12-in.  pipe  with  from  6  in. 

to  6  ft.  of  entrapped  water  of  condensation,  due 

to  the  wrong  placing  of  shutoff  valves.     When  steam 

is  turned  into  such  a  pipe,  the  water  frequently  surges 
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so  that  it  will  be  thrown  against  the  fittings  and  cause 
breakage.  There  is  real  danger  in  such  water  pockets, 
and  great  damage  and  loss  of  life  can  be  traced  to  such 
defects. 

In  cutting  in  boilers,  there  is  hazard,  if  great  dif- 
ference of  pressure  exists  between  the  incoming  boiler 
and  the  main.  The  pressure  should  be  brought  as  near 
as  possible  to  that  in  the  main  before  the  valve  is 
opened.  Gage  cocks  should  be  properly  located  so 
that  they  will  at  all  times  be  in  good  working  order, 
and  provision  should  be  made  for  cleaning  and  blowing 
out  the  water  column  conriections. 

I  recall  visiting  a  new  boiler  room  where  all  fittings 
had  been  supplied  properly  and  the  erection  had  been 
done  by  a  local  pipe  fitter.  He  placed  the  short  nipple  at 
the  bottom  of  the  water  column  instead  of  at  the  top, 
so  that  the  bottom  gage  cock  was  some  13  in.  below 
the  top  of  the  tubes,  and  when  carrying  1^  gages  of 
water,  the  top  row  of  tubes  was  bare.  Fortunately, 
although  one  of  the  boilers  was  being  operated  at  the 
time  of  the  discovery,  only  low-pressure  had  been  used 
and  no  serious  damage  had  been  done. 

Be  Good  to  the  Blowoff 

_^NOTHER  important  feature  is  the  setting  of  the 
blowoff  pipe.  Fifteen  per  cent  of  boiler  accidents 
are  caused  by  improperly  connected  or  defective  blow- 
off  pipes.  I  recall  several  instances  where  this  pipe  was 
placed  in  the  front  head  of  the  boiler,  and  others  where 
the  blowoff  pipe  was  in  the  rear  head,  several  inches 
above  the  bottom  shell ;  and  I  remember  one  return 
tubular  boiler  where  the  blowoff  pipe  was  placed  in 
the  fire  sheet,  8  ft.  from  the  rear  head. 

Pipes  are  found  from  1^  to  6  in.  diameter,  and 
often  fitted  with  cast-iron  or  brass  elbows  and  flanges 
exposed  to  the  hot  gases.  I  believe  that  all  authorities 
agree  that  such  fittings  should  be  of  steel  when  ex- 
posed to  the  direct  action  of  the  fire,  and  that  the 
entire  pipe  should  be  protected  with  good  nonconduct- 
ing material. 

Blowoff  pipes  should  be  attached  to  the  fire  sheet, 
as  near  the  rear  head  as  possible,  so  as  to  drain  from 
the  lowest  point,  and  I  cannot  imagine  a  case  necessi- 
tating a  pipe  over  2^^  in.  in  diameter. 

Opening  and  closing  a  blowoff  valve  should  be  done 
slowly  and  cautiously ;  yanking  the  blowoff  open  or 
closed  is  dangerous.  No  valve  about  a  steam  plant 
should  be  so  handled  except  in  times  of  great  emer- 
gency. Imagine  a  254-in.  blowoff  pipe  on  a  boiler 
carrying  125  lb.  pressure ;  the  area  of  the  pipe  is  4.9 
in.,  which  at  125  lb.  gives  612.5  lb.  pressure,  which 
is  about  the  shock  on  the  pipe  when  the  blowoff  valve 
is  yanked  shut.  How  many  engineers  would  stand  by 
and  see  the  blowoff  pipe  hit  with  a  sledge  hammer 
when  the  boiler  is  carrying  125  lb.  steam  pressure? 
But  where  is  the  difference  between  the  2  operations  ? 


The  real  estate  firm  of  Stine  &  Kendric  of  San 
Francisco,  Cal.,  has  announced  the  opening  for  sale  of 
14,000  acres  of  land  lying  along  the  Sacramento  river. 
This  body  of  land,  known  as  the  Tubbs-Tuttle  ranch, 
lies  in  Colusa  and  Yolo  counties,  the  southern  portion 
of  which  is  about  15  miles  north  of  Woodland,  and 
about  30  miles  from  Sacramento.  It  possesses  21  miles 
of  frontage  on  the  Sacramento  river,  and  has  a  width 
of  i^  miles,  extending  from  the  river;  in  fact,  it  in- 
cludes all  of  the  Sacramento  river  bank  which  controls 
the  shipping  facilities  in  the  entire  district  No.  108. 


CORRESPONDENCE  OF  AN  OLD 
ENGINEER  AND  HIS  SON 

Results  of  Errors  and  How  to  Avoid  Making  Them 

MY  DEAR  SON  DONALD  :— 
We  received  your  very 
welcome  letter  of  a  few  days  ago  in  due  time 
and  will  answer  it  at  once  as  there  are  many 
things  in  it  that  prompt  me  to  take  up  the  pen. 
Donny,  boy,  I  am  more  than  glad  to  see  you  come 
right  out  open  and  above  board  and  say  that  you 
fell  down. 

Of  course  there  is  no  one  that  regrets  your  mis- 
fortune more  than  I  do  and  I  am  really  sorry  that 
you  got  mixed  up  over  a  little  thing  like  a  check 
valve.  There  are  few  persons  in  this  world  who  get 
very  far  but  that  they  make  some  kind  of  a  mis-cue, 
only  some  of  the  mistakes  are  more  important  than 
others.  In  your  case,  the  monetary  loss  was  trivial. 
It  all  simmered  down  to  the  fact  that  the  Chief  de- 
pended on  you  to  do  one  certain  thing  that  he  had 
perfected  in  his  mind  after  a  great  deal  of  thought, 
and  you  simply  slipped  up  on  the  thing  owing  to  the 
extreme  simplicity  of  it. 

No  one  makes  a  mistake,  no  matter  how  trivial, 
but  that  it  leaves  a  shadow  of  doubt  on  the  part  of 
the  one  above,  as  to  your  fitness  to  do  a  job  without 
having  some  one  to  supervise  things. 

The  oftener  mistakes  are  made,  the  greater  is  the  : 
shadow  of  doubt  till  finally  there  comes  a  time  when  1 
the  boss  says,  "Well,  he  is  nothing  but  a  common- 
place man,  one  who  reaches  his  limit  on  the  end  of  a  1 
long  handled  shovel.  I  guess  that  I  Avill  give  this  ■ 
particular  job  to  the  other  fellow.  He  doesn't  fall  I 
down  so  often." 

Still,  my  son,  even  the  best  of  us  slip  a  cog  some 
time  or  other  and  some  of  us  are  of  the  caliber  to 
live  it  down  quicker  than  others  and  regain  the  con- 
fidence of  our  superiors. 

Now,  you  say  that  "confession  is  good  for  the 
soul."  This  reminds  me  of  something  that  I  want 
to  say  in  passing  that  will  be  of  interest.  There  are 
many  persons  that  are  in  positions  to  make  mistakes, 
even  big  ones,  and  it  will  be  soon  forgotten,  but  there 
are  others  who  can  make  but  one  and  that  one  is  the 
last. 

How  often  you  read  in  the  paper  of  the  train 
dispatcher  who  tries  to  make  2  trains  pass  on  the 
same  track  or  something  like  that.  Only  one  mis- 
take and  then  it  is  all  off  with  him.  The  man  who 
mixes  the  ingredients  of  which  dynamite  and  similar 
explosives  are  made,  has  at  hand  the  valves  control- 
ling the  different  liquids  and  if  he  gets  to  day-dream- 
ing, the  only  way  the  world  finds  it  out  is  by  the  hole 
in  the  ground  where  he  used  to  work,  the  rain  of 
falling  debris  and  the  deafening  explosions. 

Suppose  that  check  valve  which  you  reversed,  was, 
say,  on  the  discharge  line  of  a  new  injector  which 
you  had  installed  as  an  emergency  in  case  the  feed 
pump  gave  out.  Suppose,  that,  while  you  were  gath- 
ering up  the  tools  and  surveying  the  job,  the  pump 
did  give  out, — as  it  did  with  me  once  within  5  minutes 
after  I  got  the  new  injector  connected  up? 

Then,  when  the  fires  are  banked,  or  dropped  into 
the  ash  pit,  the  engines  stopped  and  the  Super  comes 
around  to  find  out  WHY, — how  long  will  the  fellow 
last  that  put  the  check  valve  in  the  feed  line  wrong 
end  to?  Be  broad  and  liberal  in  your  thoughts  and 
ideas  and  you  will  be  broad  and  liberal  in  your  actions. 
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When  you  go  about  a  new  task,  look  at  it  from 
every  point  of  view  and  ask  yourself,  "What  will 
happen  if  I  do  this  wrong,  or  that  wrong,  or  make  a 
mistake  here  or  there?" 

Now,  you  are  in  the  repair  gang  and  there  is  no 
place  where  a  man  can  get  injured  with  so  little 
trouble  as  there.  You  are  all  about  the  works,  doing 
tasks  in  all  manner  of  places  and  under  all  manner 
of  conditions.  Here  is  something  that  I  want  you 
to  do.  Start  right  in  now  and  cultivate  the  habit  of 
making  it  sort  of  second  nature  to  look  out  for  your- 
self first  of  all,  and  it  will  save  you  lots  of  trouble. 

That  does  not  mean  that  you  should  be  foolish 
enough  not  to  do  anything  for  fear  of  getting  hurt. 
If  you  are,  for  instance,  walking  on  planks  laid  over 
a  staging  or  laid  temporarily  on  false  work,  or  some- 
thing like  that,  it  is  easy  to  look  ahead  and  see  if 
you  are  walking  on  a  solid  plank,  or  one  that  will 
drop  you  into  the  cellar  when  you  walk  far  enough 
on  it. 

In  working  on  staging  such  as  you  have  to  do 
sometimes  in  repair  work,  look  where  you  are  going 
to  land  if  the  wrench  slips  and  it  may  save  the  doctor 
lots  of  trouble  patching  you  up  in  the  hospital. 

On  overhead  pipe  work,  it  is  easy  to  get  a  bad  fall 
if  the  wrench  slips  and  easy  to  prevent  injury  in  this 
way  by  looking  how  to  catch  yourself  even  if  it  does. 
Moving  heavy  machinery  is  the  same  way.  A  man's 
toes  were  not  made  to  drop  rollers  and  timbers  on 
and  when  you  start  to  use  a  sledge  it  will  save  you 
lots  of  trouble  in  the  long  run  to  see  that  you  are  not 
going  to  get  tangled  up  in  a  guy  line  with  it  or  break 
the  ribs  of  some  one  working  behind  )'OU. 
(To  be  continued.) 


FOREIGN  DEVELOPMENT  IN  THE 
POWER  PLANT  FIELD 

The  Effect  of  the  Electric  Current  on  Re-enforced 
Concrete''' 

DURING  the  last  few  years  there  have  been  pub- 
lished at  various  times  alarming  accounts  of  the 
destructive  effects  of  the  electric  current  on  ce- 
ment and  re-enforced  concrete.  These  accounts 
are  based  entirely  upon  the  researches  of  M.  A.  Knud- 
son,  the  results  of  which,  published  in  1908,  were  used 
as  a  basis  for  most  unreasonable  exaggerations  and 
generalizations.  Some  writers  went  so  far  even  as  to 
say  that  blocks  of  concrete,  after  being  submitted  for  a 
certain  length  of  time  to  the  action  of  currents  of 
quite  feeble  strength,  would  undergo  disintegration 
sufficient  to  enable  them  to  be  cut  with  a  knife! 

Now  the  review,  "Die  Bauwelt,"  has  just  made, 
among  the  experts  and  technical  men  throughout 
Germany,  an  inquiry  fov  the  purpose  of  determining 
whether  insufficiently  insulated  electrical  canaliza- 
tions will  have  prejudicial  effects  upon  structures  of 
re-enforced  concrete.  The  result  of  this  inquiry  is 
that  up  to  the  time  of  writing,  not  a  single  case  has 
been  brought  to  light  in  which  the  electric  current 
has  had  any  injurious  effect  upon  a  building  or  on  any 
part  of  it.  The  data  gathered  relate  to  many  central 
stations  for  lighting  and  motor  power,  as  well  as 
masts  and  private  houses  of  concrete.  Even  water 
works,  which  on  account  of  their  exposed  situation 
and  the  water  they  contain,  would  be  especially  sub- 
ject to  injury,  have  never  presented  the  smallest  trace 
of  damage  to  the  concrete,  due  to  electrolytic  action. 

*  Translated  from  the  "Revue  Scientifique"  of  Oct.  5    1912. 


In  order  to  explain  this  disagreement  with  the 
results  of  Knudson  and  other  writers,  let  us  recall 
briefly  his  experiments  and  those  of  some  others.  Of 
the  blocks  of  cement  submitted  to  strong  pressure 
under  soft  water  and  sea  water,  those  which  had  been 
kept  under  soft  water  were  found  to  be  more  easily 
damaged  by  electric  currents  than  those  which  had 
been  in  sea  water.  On  the  other  hand,  experiments 
made  in  1910  by  M.  Gehler,  indicate  that  the  pro- 
longed action  of  a  current  exerts  a  drying  effect  not 
only  on  concrete  blocks  kept  in  water  but  also  on 
those  which  have  been  protected  from  moisture. 
Tamped  concrete,  however,  does  not  undergo  any 
sensible  reduction  of  its  resistance  to  pressure.  M. 
Gehler  draws  attention  to  the  fact  that  this  evapora- 
tion of  moisture  under  the  action  of  the  electric  cur- 
rent takes  place  only  under  conditions  very  much 
exaggerated  in  comparison  with  those  of  actual  prac- 
tice. In  the  richer  concrete  mixtures  the  drying  is 
more  rapid  than  in  poorer  mixtures  ;  these  latter  pre- 
sent a  higher  initial  resistance  than  the  blocks  of 
richer  mixture. 

Matters  are  somewhat  different  in  the  case  of  re- 
enforced  concrete.  Experiments  on  this  have  shown 
that  under  the  action  of  the  electric  current  there  have 
been  formed  fissures  in  the  neighborhood  of  positive 
electrodes;  the  surfaces  of  armatures  forming  the 
positive  pole  have  been  entirely  covered  with  rust, 
while  the  negative  electrodes  in  iron  have  remained 
perfectly  smooth  and  the  concrete  absolutely  intact. 
The  fact  that  the  fissuring  in  the  concrete  is  due 
entirely  to  the  rust  of  the  positive  electrodes  is  proven 
by  the  fact  that  when  iron  electrodes  are  replaced 
by  brass  it  is  impossible  to  produce  any  injury  to  the 
concrete  even  with  the  strongest  currents.  Similar  re- 
sults have  been  recently  obtained  in  the  experiments 
of  Mons.  U.  J.  Nicholas. 

Incidentally,  these  experiments  have  made  us 
understand  that  concrete  must  be  considered  not  as 
an  insulator  but  as  a  conductor  of  the  second  order. 
There  exists  in  fact  a  well  defined  relation  between 
the  resistance  and  the  temperature  of  the  block.  In 
proportion  as  the  temparature  increases  the  resistance 
diminishes,  and  vice  versa,  which  is  the  exact  oppo- 
site of  what  is  true  with  regard  to  other  electrical 
conductors. 

If  these  facts  and  the  rust  on  the  positive  elec- 
trodes lead  us  to  suspect  the  existence  of  chemical 
decomposition  resulting  from  the  passage  of  the  elec- 
tric current  across  the  concrete,  it  can  nevertheless 
be  affirmed  that  experience  has  not  yet  given  any 
evidence  of  destructive  action  sufficient  to  be  appre- 
ciable. 


At  the  meeting  of  the  American  Society  of  Agri- 
cultural Engineers,  Eugene  Becker  brought  out  the  fact 
that  explosive  mixtures  of  gas  and  air  are  formed  as 
follows :  Gasoline  vapor  2  to  5  per  cent,  air  98  to  95 
per  cent ;  acetylene  2  to  49  per  cent,  air  98  to  51  per  cent ; 
blow-gas  4  to  8  per  cent,  air  96  to  92  per  cent;  which 
shows  why  great  care  must  be  exercised  in  handling 
acetylene  gas  to  avoid  explosions. 

At  the  same  meeting,  standard  rules  were  adopted 
for  scoring  in  tractor  contests,  and  the  Society  announced 
itself  as  ready  to  supervise  such  contests.  C.  F.  Hirsh- 
feld  explained  clearly  in  a  paper  illustrated  by  lantern 
slides  the  Principles  of  the  Euel  Oil  Engines,  the  car- 
buretion  of  fuels  and  beneficial  effect  of  water  when 
injected  in  connection  with  the  heavier  oils. 


136 


PRACTICAL    ENGINEER 


January   15,   1913 


lli|||||||||i|ll 


Cash  Paid  For  Ideas  Accepted.     Sketches  Desirable. 
We  t^al^e  '^he  ^Drawings 


SLOTTING  THE  COMMUTATOR 

JN   our  power  plant   of  4   direct-current   generators, 
we  have  been  having-  a  great  deal  of  trouble  with 
the   commutators   sparking   after   the   machines   have 
been  run  for  a  number  of  hours. 


FIG.    1.      OUTFIT    FOR    SLOTTING    COMMUTATOR 

It  had  been  necessary  to  clean  the  commutators 
off  after  every  turn  with  a  block  that  just  fitted  the 
circumference  of  the  commutator  on  which  was  tacked 
several  sheets  of  sand  paper. 

After  hearing  many  reports  of  the  good  results 
of  slotting  or  under  cutting  the  mica,  we  decided  to 
try  it.     At  first  we  attempted  to   do  it  with  a  hack 
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FIG.  2.      SHAFTING  AND  WHEEL  FOR  REDUCING  SPEED 

saw  blade ;  but  soon  found  the  mica  so  hard  that  we 
could  not  make  much  progress.  We  then  secured 
one  of  the  slotting  machines  with  a  circular  saw.  We 
were  at  first  up  against  it  for  proper  power  to  drive 
the   saw;  we  tried   a   15-in.   fan   motor  but  that   was 


not  strong  enough;  then  we  took  a  }i-hp.  high  speed 
motor,  that  was  too  fast,  it  running  3200  r.p.m.  which 
vibrated  the  machine  too  much. 

I  then  rigged  up  the  reducing  outfit,  as  shown  in 
the  photograph.  I  happened  to  have  a  small  cast-iron 
base  plate.  I  set  the  motor  on  one  end  and  made  2 
post  bearings  out  of  pipe  fittings  for  the  jack  shaft. 
These  were  made  by  taking  2  1-in.  floor  flanges,  screw- 
ing into  them  2  1  by  4-in.  nipples,  on  top  of  the  nipples 
I  screwed  2  J/2  by  1-in.  tees,  in  1  end  of  each  tee  a 
yz  by  /i-in.  bushing  was  screwed  and  these  drilled 
out  to  ^-in.  diameter.  A  piece  of  ^-in.  shafting  was 
put  through  the  tees,  the  bushing  ends  being  on  the 
outside.  The  2  posts  were  then  lined  up  on  the  plate 
with  the  shaft  parallel  with  the  motor  shaft.  Two 
small  holes  were  drilled  in  the  top  of  the  tees  and 
then  the  tees  were  filled  with  babbit  (wooden  plugs 
were  driven  in  the  top  of  the  1-in.  nipples  so  that 
they  would  not  fill  with  babbit).  After  the  bearings 
were  babbited  the  shaft  was  drawn  out  and  the  bear- 
ings scraped  so  that  the  shaft  fitted  freely. 

A  2-in.  grooved  pulley  was  put  on  the  motor  shaft 
and  an  8-in.  pulley  on  the  driving  shaft.  This  re- 
duced the  speed  to  about  800  r.p.m.  and  turned  the 
saw  about  the  right  speed,  although  1200  r.p.m.  is 
claimed  to  be  not  too  fast. 

This  motor  outfit  was  then  suspended  by  a  chain 
from  a  clamp  in  the  ceiling  so  that  it  would  swing. 
This  swinging  allowed  the  cutting  of  from  G  to  12 
segments  without  moving  the  commutator. 

On  a  75  kw.  with  145  segments  the  work  was  done 
in  about  3  hr.  Since  the  machines  have  been  slotted 
we  have  not  had  any  further  trouble  with  sparking; 
and  when  one  is  shut  down  the  slots  are  always  found 
to  be  clean,  the  mica  can  plainly  be  seen  in  the  bot- 
tom. The  centrifugal  force  of  the  commutator  throws 
out  any  particles  that  may  get  into  the  slots. 

L.  M.  Johnson. 


STARTING  A   CORLISS   ENGINE 


M^ 


iR.  SCHINDLER  in  the  Dec.  1  issue,  and  Mr.  Mc- 
Gerry  in  the  Dec.  15  issue  of  Practical  Engi- 
neer, both  point  out  the  same  error  in  an  article  by  the 
writer  which  appeared  in  the  issue  of  Oct.  15,  in  regard 
to  the  manner  of  starting  and  stopping  a  Corliss 
engine. 

These  comments  are  received  in  the  same  friendly 
spirit  which  prompted  the  writers  to  mention  the 
error,  and  am  glad  to  thank  both  gentlemen  for  calling 
my  attention  to  the  fact  that  there  is  usually  a  safety 
stop  in  connection  with  the  governor  of  most  Corliss 
engines  which  requires  manipulation  by  the  engineer, 
either  when  starting  or  stopping  the  engine,  so  as  to 
make  it  operative  and  prevent  excessive  speed  in  case 
of  breaking  of  the  governor  belt. 

It  is  over  12  yr.,  however,  since  the  writer  has 
operated  a  Corliss  engine  which  required  attention  at 
either  starting  or  stopping  in  order  to  make  the  safety 
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appliance  operative,  and  he  feels  he  is,  in  a  measure, 
excusable  for  the  omission. 

Most  Corliss  engines  made  prior  to  15  yr.  ago 
required  hand  manipulation  on  the  part  of  the  engi- 
neer, either  starting  or  stopping.  Practically  all  of  the 
later  designs,  however,  are  automatic  in  this  respect, 
in  that  the  governor  is  held  in  the  running  position 
at  all  times,  usually  by  an  idler  on  the  governor  belt, 
and  should  the  belt  break,  it  will  permit  the  idler  to 
drop  by  gravity,  when  it  will  remove  the  device  which 
has  supported  the  governor  in  position,  thus  bringing 
the  safety  cams  into  position  where  they  will  prevent 
the  engagement  of  the  steam  valve  gear. 

Some  engines  have  a  reach  rod  of  small  size  ex- 
tending from  the  governor  to  the  throttle  valve  stem, 
on  which  there  is  a  cone  located-  in  such  a  manner 
that  when  the  valve  is  opened  and  the  engine  started, 
it  permits  the  support  to  be  removed  from  under  the 
governor  as  soon  as  the  engine  comes  up  to  speed,  and 
when  the  throttle  is  closed,  this  support  is  restored 
by  the  cone  acting  on  the  end  of  the  reach  rod  men- 
tioned above. 

There  is  a  steam  controlled  automatic  safety  de- 
vice still  used  on  some  Corliss  engines  in  which  steam 
from  the  steam  chest  of  the  engine  acts  on  a  small 
piston  in  such  a  manner  as  to  remove  the  support 
under  the  governor  as  soon  as  the  engine  comes  up 
to  speed,  and  restores  it  as  soon  as  the  throttle  is 
closed.  Thus,  if  the  governor  becomes  deranged  so 
as  to  cause  it  to  stop,  it  will  drop  far  enough  (the 
support  being  removed)  to  bring  the  safety  cams  into 
play,   preventing  the   engagement   of  the   valve   gear. 

The  writer  fully  realizes  that  the  lack  of  this  in- 
formation in  the  original  reply  to  R.  D.,  might  leave 
some  beginner  in  Corliss  engine  work  in  a  very  em- 
barrassing position  when  taking  charge  of  such  an 
engine  for  the  first  time.  In  fact,  it  might  puzzle  an 
old  timer  if  he  had  not  been  used  to  the  hand-manipu- 
lated device  for  a  number  of  years,  and  I  am  glad  to 
see  these  matters  brought  up  in  the  columns  -of  Prac- 
tical Engineer,  for  it  is  this  interchange  of  experience 
which  broadens  our  ideas.  G.  H.  Wallace. 


WHAT    CAUSED    BROKEN    FLYWHEEL 

pROM  Chas  A.  Cooper's  description  of  the  flywheel 
accident  it  seems  quite  possible  that  the  engine 
may  have  run  away,  although  if  it  did  I  wonder  why 
some  of  the  men  did  not  notice  the  increased  speed 
of  the  engine  or  machiner}^  around  the  mill.. 

Mr.  Cooper  does  not  say  whether  there  was  any 
evidence  of  damage  or  scars  in  the  cylinder,  or  missing 
follower  bolts.  If  a  broken  follower  bolt  was  the 
cause  of  the  broken  wheel  the  cylinder  head  and  piston 
would  surely  show  some  spot  wdiere  the  loose  bolt 
was  caught  between  the  piston  and  cylinder  head.  I 
have  in  mind  a  Corliss  engine  in  which  several  fol- 
lower bolts  were  broken  at  different  times,  some  of 
them  went  through  the  exhaust  valve,  one  broke  a  piece 
out  of  the  exhaust  valve,  another  was  punched  through 
the  cylinder  head,  and  the  last  one  broke  the  cylinder 
head,  piston,  piston  rod  and  crosshead,  but  no  damage 
was  done  to  the  flywheel.  In  a  slide  valve  engine 
I  do  not  see  how  the  bolt  could  get  away,  unless 
possibly  into  the  drip  pipe,  w'ithout  doing  some  dam- 
age to  the  piston  and  cylinder  head. 

I  am  of  the  opinion  that  a  dose  of  water  in  the 
cylinder  caused  the  damage  to  the  wheel  rather  than 
a  broken  follower  bolt,  because  the  strain  from  a  dose 
of  water  would  act  on  the  entire  area  of  the  head 
and   piston,   possibly   not   breaking   either   but    throw- 


ing a  much  greater  strain  on  the  flywheel  than  the 
broken  follower  bolt  would  as  it  would  only  strike 
the  head  on  a  small  area  and  would  be  more  likely  to 
spring  or  break  the  head  or  piston. 

When  running  at  a  speed  of  130  r.p.m.  the  rim 
speed  of  the  wheel  would  be  about  4900  ft.  per  min, 
while  the  safe  rim  speed  of  a  cast-iron  wheel  is  usu 
ally  taken  as  about  6000  ft.  per  min.,  and  that  with  a 
wide  factor  of  safety,  in  which  case  the  engine  would 
have  to  run  something  over  100  r.p.m.,  to  get  beyond 
this  safe  limit. 

The  condition  of  the  governing  mechanism  ought 
to  throw  some  light  on  the  subject  as  to  whether 
excessive  speed  caused  the  accident. 

J.  C.   Hawkins. 


OIL  SETTLING  TANKS 

ACCOMPANYING  is  a  sketch  of  oil  settling  tanks 
I  installed  in  the  plant  where  I  am  engineer.  The 
company  did  not  want  to  go  to  the  expense  of  buying 
a  filtering  plant,  so  I  had  a  tinner  make  3  galvanized 
tanks,  26  by  30  in.  They  hold  about  60  gal.  of  oil,  so 
I  put  the  oil  in  one  tank  at  a  time  until  I  get  them 
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SETTLING    TANKS    FOR    USED    OIL 

all  filled  up,  then  I  empty  the  first  one  that  was  filled, 
and  the  oil,  when  it  comes  out  of  the  tank,  is  just  as 
clear  and  clean  as  when  taken  out  of  the  barrel  in 
the  first  place. 

As  the  bottom  of  the  tanks  are  made  in  cone  shape, 
all  dirt  and  water  settle  there  and  are  drawn  off 
through  the  waste  pipe  to  sewer.  A.  W.  Wolfe. 


CHECK  VALVE  PROBLEM 


I 


HAVE  carefully  examined  the  article  by  Wm.   F. 

Fischer,  October  1,  1912  issue  of  Practical  Engineer, 
treating  of  check-valve  problem,  page  971,  given  by 
H.  C,  August  1  issue.  Mr.  Fischer  does  not  arrive  at 
the  correct  results  as  I  see  them. 

Mr.  Fischer,  also  H.  C,  figures  on  a  difference  in 
the  effective  area  of  the  opposite  sides  of  the  check 
valve  disk,  whereas  in  fact,  there  is  not  any  difference 
in  the  effective  area  of  the  opposite  sides  of  the  disk, 
no  matter  what  the  shape  of  the  disk  may  be.  There 
is  always  a  film  of  water  between  the  disk  and  its  seat, 
and  the  pressure  of  this  film  of  water  is  that  of  the 
highest  pressure  in  the  line,  whether  over  or  under 
the  chack  valve  disk.  If  we  have  a  check  valve  disk, 
the  area  of  the  boiler  side  of  which  is  3.1416  sq.  in.  or 
2  in.  in  diameter  and  the  pump  side  of  which  has  a 
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diameter  of  1^/^  in.,  as  shown  in  Fig.  2,  there  will 
always  be  an  area  of  1.3745  sq.  in.  against  which  pres- 
sure operates,  tending  to  lift  the  disk.  Whether  there 
is  pressure  exerted  over  or  under  the  disk,  it  makes  no 
difference;  then  when  pressure  is  exerted,  say  on  the 
pump  side  of  the  check  valve  disk,  the  area  of  the  1^^- 
in.  circular  bottom  of  the  disk  is  added  to  that  of  the 
sides,  which  is  supposed  to  make  contact  with  the 
seat  of  the  valve.  The  area  of  the  l^^-in.  portion  is 
1>4'X  0.7854  =  1.7671  sq.  in.,  which  added  to  1.3745, 
gives  3.1416  sq.  in.,  same  as  that  of  the  top  portion  of 
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FIG.  1.     FEED  WATER  PIPING 

the  disk.  If  the  surfaces  which  are  supposed  to  make 
contact  with  each  other  actually  did  make  contact, 
they  would  stick  together  as  though  they  had  been 
thus  glued  together. 

And  now  we  shall  speak  about  our  experiments 
with  our  feed  lines,  of  which  Fig.  1  is  a  sketch  showing 
fittings  and  all.  I  attached  a  steam  gage  to  the  air 
chamber  of  the  pump  and  it  showed  a  pressure  of 
145  lb.  at  the  pump  when  delivering  water  to  No.  1 
boiler  only.  With  No.  1  boiler  shut  off  and  the  pump 
delivering  water  to  Boiler  No.  2  only,  through  10  ells. 


FIG.  2.     VALVE  DISK 


2  tees,  2  check  valves,  1  globe  valve,  8-ft.  head  of 
water,  40  ft.  of  Ij^-in.  piping,  we  had  a  pressure  at 
the  pump  of  143  lb.  boiler  pressure  in  each  case  being 
135  lb. 

Boilers  No.  3  are  out  of  service  just  now  and  I 
could  not  try  them  out,  but  the  gage  which  we  have 
on  the  header  always  shows  a  pressure  of  18  lb.  above 
boiler  pressure  in  the  heater  when  pumping  water 
to  them  through  the  8  ells,  2  tees,  1  check  valve,  1  globe 
valve,  12-ft.  head  of  water  and  74  ft.  of  2;^-in.  piping, 
as  represented  in  sketch. 

This  satisfies  me  that  a  properly  working  check 
doesn't  appreciably  impede  the  flow  of  water  through 
a  pipe. 

If  either  Mr.  Fischer  or  H.  C.'s  figures  were  correct 
in  the  matter  of  the  difference  in  pressure  required  at 


the  pump  to  lift  a  check  valve,  we  would  not  be  able 
to  pump  water  into  our  boilers  at  all,  because  we  have 
2  check  valves  on  the  line  between  the  pump  delivery 
valves  and  the  boilers,  plus  the  pump  delivery  valves 
which  are  in  reality  practically  the  same  as  a  check 
valve  (heavier  if  anything),  thus  the  pumps  we  have 
would  have  to  work  against  a  pressure  of  135  lb. 
boiler  pressure  plus  3  X  44  =  267  lb.,  and  the  design 
of  our  pumps  would  not  permit  either  of  them  to  move. 

Thos.  C.  Robinson. 
(Mr.  Robinson  assumes  that  the  film  of  water  be- 
tween the  disk  and  seat  of  the  valve  communicates 
pressure  between  the  2  sides  of  the  disk.  As  a  matter 
of  fact,  this  is  not  so,  except  when  the  valve  is  off  its 
seat ;  if  it  were  the  water  would  flow  back  through 
the  valve  and  it  would  be  useless.  He  states  further 
that  he  put  his  test  gage  on  the  air  chamber  of  the 
pump,  which  does  not  give  him  absolute  results,  only 
average  pressures,  as  the  air  is  elastic.  If  he  will  take 
off  his  air  chamber  and  attach  his  gage  directly  to  the 
pump  discharge  chamber,  he  will  notice  considerable 
variation  in  pressure,  that  is,  if  the  design  of  the  pump 
is  such  that  it  will  allow  the  check  valve  to  close  be- 
tween strokes,  if,  however,  he  gets  a  continuous  flow, 
the  valve  disk  is  off  its  seat  all  the  time  and,  of  course, 
the  pressures  on  each  side  are  practically  equal.  The 
pressure  to  lift  the  valve  from  its  seat  is  that  calcu- 
lated by  Mr.  Fischer,  as  the  pump  must  be  able  to 
deliver  that  pressure. — Editor.) 


Concerning  check  valve  problem  discussed  by 
Messrs.  Reynolds  and  Guttormsen  in  Dec.  1  issue, 
I  think  both  have  neglected  to  consider  all  the  forces 
acting  on  the  check,  also  both  are  mistaken  in  stating 
that  the  area  exposed  to  pump  pressure  is  immaterial. 

Assume  areas  of  1  sq.  in.  and  2  sq.  in.  respectively 
and  pressure  above  check  as  100  lb.,  also  neglect  weight 
of  valve  and  friction  of  pipe.  When  valve  is  on  the 
seat  and  1  sq.  in.  area  exposed  to  pump  pressure,  200 
lb.  pressure  per  square  inch  will  be  required.  I  balance 
100  lb.  on  top,  a  slight  excess  momentarily  in  addition 
to  raise  check,  and,  as  soon  as  this  takes  place,  100 
lb.  plus  the  amount  necessary  to  overcome  weight  of 
valve  will  keep  it  off  the  seat,  the  pump  pressure  then 
being  exerted  on  2  sq.  in.,  same  as  top  area. 

Part  of  this  power  being  furnished  by  the  water 
may  account  for  the  slight  excess  pressure  shown  by 
H.  C.'s  gage. 

Mr.  Reynolds'  diagram  can  be  considered  as  the 
steam  and  water  pistons.  Would  not  100  lb.  exerted 
on  the  large  end  balance  200  lb.  on  the  smaller?  Or, 
conversely,  were  the  areas  reversed,  that  is  steam 
applied  to  small  area,  would  it  not  require  over  200 
lb.  to  pump  against  100  lb.?  Harry  H.  Yates. 


In  practice  and  with  the  ordinary  gages,  we  would 
probably  fail  to  see  much,  if  any,  difference  in  the 
reading  of  the  2  gages,  for  this  reason :  The  pressure 
builds  up  under  the  valve  and  lifts  it,  the  water  rushes 
between  the  valve  and  its  seat,  thus  equalizing  the 
pressure  on  both  sides — neglecting  that  necessary  to 
overcome  the  weight  of  the  valve — so  quickly  that  the. 
ordinary  gage  would  fail  to  register  intelligently  any 
difference. 

If,  however,  the  pressure  be  allowed  to  build  up 
slowly,  the  gages  will  show  a  difference  in  pressure 
depending  on  the  area  of  the  valve  and  opening 
through  the  seat. 

Mr.  Reynolds  says  the  valve  is  balanced  when  that 
part  over  the  opening  has  a   pressure  of  100   lb.  on 
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each  side,  and  that  part  over  the  seat  has  a  load  of 
100  lb.  acting-  downward  against  100  lb.  acting  upward 
by  the  seat.  Here  is  where  he  is  in  error,  for  the 
seat,  instead  of  acting  upward,  is  simply  resisting  or 
supporting  the  downward  thrust  of  the  valve.  This 
resisting  action  of  the  scat  must  not  be  confounded 
with  pressure  of  the  licpiid.  The  valve  can  be  in  a 
balanced  state  only  when  the  jiressure  is  equal  on  all 
the  surface  of  both  sides,  or  to  be  correct,  when  the 
pressure  is  the  same  on  all  its  surfaces,  which  includes 
the  edges  also.  Before  there  can  be  any  pressure  be- 
tween the  seat  and  the  valve,  the  valve  must  first  lift 
or  leave  the  seat.  To  do  this  the  pressure  in  the 
opening  must  first  build  up  sufficiently  to  overcome  the 
total  downward  pressure.  In  order  for  the  valve  to 
close  the  opening,  it  must  of  necessity  have  a  g^reater 
area  than  the  opening.  Therefore,  to  lift  the  valve  the 
pressure  in  the  opening  must  be  greater  per  square  inch 
than  that  acting  above,  in  order  to  compensate  for  the 
reduced  area  of  the  valve  against  which  it  can  act. 
Of  course  this  increased  pressure  exists  only  for  an 
instant,  for  just  as  the  valve  moves  the  2  pressures 
equalize. 

The  writer  has  tried  this  out,  but  a  relief  valve 
on  an  exhaust  pipe  was  used  in  lieu  of  a  check  valve, 
and  found  the  pressure  on  the  under  side  to  be  greater 
in  every  instance,  depending-  on  the  amount  of  the 
valve  coming  in  contact  with  the  seat  as  compared 
to  that  covering  the  opening  through  the  seat. 

Jos.  Stewart. 

Regarding  the  errors  in  "Check  Valve  Problems," 
page  1193,  Dec.  1  issue  of  Practical  Engineer,  would 
like  to  say  that  my  idea  of  the  matter  is  as  follows  : 
Referring  to  the  sketch  and  assuming  that  the  upper 
side  of  valve  disk  has  an  area  of  2  sq.  in.  and  the  lower 
side  1  sq.  in.,  with  a  perfectly  tight  steam  fit,  I  would 
think  that  the  pressures  acting  on  each  side  must  be 
equal  to  balance  the  valve,  disregarding  weight  of 
valve. 

If  a  pressure  of,  say,  100  lb.  per  sq.  in  is  acting  on 
upper  side,  a  total  of  200  lb.  is  bearing  down,  an  up- 
ward pressure  of  200  lb.  is  required  to  balance  and  in 
this  case  it  would  be  200  lb.  on  1  sq.  in.  or  double  the 
square  inch  pressure  acting  from  above.. 

Chas.  M.  Green. 

Mr.  Reynolds  is  right  as  far  as  the  gages  on  both 
sides  of  check  is  concerned  ;  they  will  register  prac- 
tically the  same.  This  seems  queer,  for  tiie  load  on 
any  valve  or  piston  is  the  pressure  per  square  inch 
multiplied  by  the  area,  and  as  the  area  on  the  boiler 
side  of  this  valve  is  2  sq.  in.  and  the  area  on  the  pump 
side  is  1  sq.  in.  with  the  valve  on  its  seat,  the  pressure 
on  the  pump  side  would  have  to  be  200  lb.  plus  the 
weight  of  the  valve.  If  a  compressible  gas  were  doing 
the  lifting,  this  pressure  would  show  on  the  gage,  but 
as  water  is  being  pumped  the  valve  is  opened  by  a 
blow  directly  on  the  valve  disk,  caused  by  the  inertia 
of  water  and  the  gage  does  not  indicate  this  pressure. 
If  there  were  no  reservoir  partly  filled  with  a  com- 
pressible fluid  in  front  of  the  valve,  or  if  the  inertia 
were  spent  in  some  other  way  than  lifting  the  disk, 
the  valve  would  remain  closed  until  the  pressure 
throughout  the  entire  pipe  became  sufficient  to  un- 
balance the  disk  on  the  under  side.     W.  A.  Griswold. 


The  areas  of  circles  are  to  each  other  as  the  squares 
of  their  diameters,  so  the  problem  is  worked  in  this 

iH'  X  100 

way:  =15/8  X  15/8  X  100  X 16/25X16/25 

1  9/16- 
=  144,  which  means,  the  pump  will  have  to  bring  the 
pressure  up  to  144  lb.  per  sq.  in.  before  the  valve  will 
open.  The  disk  is  now  in  a  state  of  equilibrium  or 
balance,  ready  to  open  upon  the  slightest  forward 
movement  of  the  pump.  The  moment  the  valve  opens 
the  conditions  are  changed.  The  pressure  is  no  longer 
confined  to  the  restricted  area  of  the  opening  in  the 
seat,  but  is  distributed  over  the  entire  area  of  that  side 
of  the  disk  and  as  long  as  the  pump  continues  to  cause 
the  water  to  flow  through  the  valve,  the  disk  will  be 
"floating,"  as  it  were,  the  pressure  per  square  inch  will 
be  practically  the  same  on  both  sides  of  the  valve 
and   will   remain   so  while  the  valve   is  open. 

Two  gages,  one  placed  on  either  side  of  the  valve, 
will  approximately  register  the  same  and  altogether 
likely  will  vary  but  little  during  continued  operation 
of  the  pump  because,  under  good  working  conditions, 
the  period  of  time  the  valve  is  closed  is  so  short,  and, 
owing  to  the  noncompressible  nature  of  water,  the 
movement  of  the  pump  necessary  to  open  the  valve  is 
so  slight,  the  gage  has  not  time  to  respond  unless  it 
be  by  a  mere  wiggle. 

Mr.  Reynolds'  reasoning  is  wrong  in  assuming  that 
the  area  around  the  seat  opening  which  supports  the 
disk  will  assist  in  lifting  it  ofif  the  seat.  No  more  will 
it  do  this  than  the  floor  will  help  you  in  lifting  the 
25-pound  casting.  W.  N.  H. 

Mr.  Guttormsen  says  that  the  area  exposed  to  the 
feed  pump  is  the  only  area  to  be  considered  and  that 
the  outside  diameter  could  be  2  in.  or  more  and  the 
same  pressure  from  the  pump  would  lift  the  check. 
In  this  he  is  mistaken,  unless  he  assumes  that  the 
check  is  always  lifted  slightly  ofif  its  seat  and  allows 
a  film  of  w^ater  to  remain  between  the  valve  and  seat. 
Assuming  the  valve  to  be  perfectly  tight  when  seated, 
the  area  times  pressure  on  one  side  equals  area  times 
pressure  on  the  other  side  as  explained  by  Mr.  Fischer 
in  a  previous  issue.  Besides,  I  do  not  see  how  Mr. 
Guttormsen  gets  101.5  by  dividing  195.6  by  192.6.  My 
solution  of  this  division  gives  me  1.015. 

Mr.  Reynolds  has  fallen  into  the  same  error.  Ac- 
cording to  him  the  valve  seat  is  acting  upwards  with 
a  force  equal  to  200  lb.  True  it  is  in  one  sense,  but 
the  seat  is  simply  holding  it  there  and  is  not  doing 
any  lifting.  The  lifting  has  to  be  done  by  the  pressure 
from  the  pump.  Again  he  says  that  if  the  hole  through 
the  seat  were  only  y^  in.  in  diameter,  that  it  would 
make  no  appreciable  difiference  in  the  pressure  required 
to  lift  the  valve.  In  this  he  is  in  error.  It  would 
make  a  difiference  in  proportion  to  the  area  of  the  hole 


through  the  seat. 


Frederick  M.  Perras. 


I  make  no  allowance  for  friction,  etc,  having  in 
mind  only  overcoming  the  force  of  the  boiler  pressure 
of  100  lb.  per  sq.  in.  It  is  assumed  that  in  addition 
to  this  boiler  pressure  the  pump  will  overcome  all 
forces  tending  to  retard  the   free  flow  of  the   water. 


The  Utah-Idaho  Sugar  Co.  is  busied  getting  every- 
thing in  readiness  to  commence  active  work  of  construc- 
tion of  the  new  sugar  factory  in  Payson,  Utah.  They 
have  purchased  over  lOO  acres  of  land  surrounding  the 
site  where  the  factory  will  be  built.  It  is  almost  impos- 
sible for  them  to  rent  houses  here  for  their  workmen  and 
the  company  will  erect  about  15  houses  near  the  factory 
site.    Active  work  will  commence  soon. 

Payson  seems  to  have  taken  on  a  new  life  since  it 
has  been  definitely  settled  that  the  factory  will  be  in 
operation  by  next  September.  A  number  of  merchants 
are  already  considering  putting  in  larger  stocks  and  larger 
buildings. 
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DEVICE  FOR  REMOVING  HOPPER  GAS 

J]NCLOSED  drawing  is  of  an  underfeed  stoker  with 
attachment  I  devised  to  take  away  the  hopper  gas 
which  is  frequently  formed  and  fills  the  boiler  room. 
A  is  a  3-in.  cross;  B,  B  are  plugs  to  clean  out  both 
ways,  C  is  a  3-in.  pipe  flattened  on  one  end  and  ex- 
tends inside  hopper  to  about  3  in.  from  ram;  D  is  a 
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METHOD    OF    REMOVING    HOPPER    GAS 

short  3-in.  pipe  through  boiler  front  over  the  fire. 
The  draft  draws  the  gas  which  escapes  through  the 
ram  case  over  the  fire  where  it  is  burnt.  The  size  of 
pipe  to  be  used  depends  upon  the  amount  of  gas  which 
forms  in  the  hopper.  W.  A.  Jones. 


SPECIMENS   OF  BOILER  SCALE 

f*VVO  specimens  of  boiler  scale  are  shown  in  the  ac- 
companying photograph.  That  to  the  right  was 
taken  from  a  boiler  at  a  coal  mine  in  Kentucky  and 
is  flat  being  held  on  edge,  it  is  2  in.  thick  in  the  center 
and  tapers  down  to  ^  in.  at  the  edge.  The  flues  in 
this  boiler  collapsed,  probably  due  to  scale. 


SOME   SCALE   FROM  POWER  BOILERS 

The  other  specimen  was  taken  from  a  fac- 
tory boiler  in  Evansville,  Ind.  There  were  in  all  150 
lb.  of  scale  removed  from  this  boiler  at  one  time.  The 
boiler  was  so  scaled  that  the  space  between  tubes 
was  entirely  filled  in  places  and  a  chisel  bar  and  ball 
chisel  were  required  to  remove  the  deposit.  Apparent- 
ly the  man  who  had  been  in  charge  was  in  the  habit  of 
washing  the  scale  back  but  failed  to  remove  it. 

To  show  the  size  of  the  scale  the  1-lb.  machinist 
hammer  was  put  in  the  picture.         A.  F.  Depper. 


Criticism  of  Valve  Location 

JN  the  several  issues  of  Practical  Engineer  of  the  last 
2  months,  we  find  various  ways  of  placing  the  valves 
on  the  drawing  submitted  by  Mr.  Hawkins.  In  the 
Nov.  I  issue  is  a  sketch  by  W.  P.  Flint,  showing  what 
he  considers  a  perfect  arrangement  of  the  valves.  I  have 
drawn  a  rough  copy  of  the  boiler  plan  and  the  pipe 
lines.  This  I  have  marked  as  has  Mr.  Flint,  and  then, 
by  letters,  have  designated  the  places  where  I  would 
have  placed  my  valves,  were  I  putting  piping  system  of 
this  kind  in  commission. 

In  the  article  by  Mr.  Flint  i,  2,  3,  4,  5,  6,  7,  8,  9,  10 
and  II  are  the  valves  as  located  by  him,  while  12,  13,  14 
and  15  are  the  boilers.  Now,  supposing  one  wanted  to 
wash  out  boiler  No.  13  or  No.  14,  how  would  he  manage 
to  keep  out  the  steam  from  it  unless  both  13  and  14 
were  killed?    I  take  it  that  Mr.  Hawkins  means  for  the 
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space  from  A  to  B  is  properly  a  header.  If  so,  I  would 
place  my  valves  at  C,  D,  E  and  F.  And  if  the  manage- 
ment would  stand  for  it,  I'd  have  2  valves  about  i  ft. 
apart  on  each  end  of  the  feeders  from  the  boilers  in 
place  of  one  valve — this  for  the  safety  of  the  man  who 
was  on  the  inside  of  the  boiler  while  it  was  being  cleaned. 

I  see  no  necessity  of  the  valves  Mr.  Flint  numbered  i, 
2,  3  and  4.  I  should,  however,  place  a  valve  at  G,  on  the 
fan  line,  as  well  as  on  the  other  engine  lines.  Going 
farther  back,  and  criticizing  the  original  design,  I  would 
not  run  my  line  any  farther  than  to  the  fan  engine  feeder 
line,  unless,  perchance,  the  line  to  main  engine  was  too 
small,  in  which  case  I  would  have  made  my  bend  at  B 
and  followed  the  dotted  line  to  A.  It  would  have  been 
much  better  to  have  put  in  a  quite  different  system  of 
piping  originally,  but  since  this  arrangement  was  sub- 
mitted, I  presume  that  the  editor  does  not  care  for  our 
views  as  to  how  we  should  have  done  it. 

John  Pierce. 
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Finding  Crown  Sheet  Level  of  a  Boiler 

IT  is  sometimes  necessary  to  mark  very  accurately 
the  exact  location  of  the  top  of  the  bottom  flue  or 
crown  sheet  on  the  outside  shell  of  the  boiler.  This 
location  must  be  known  when  changing  the  position 
of  water  glasses  or  gage  cocks. 

The  top  of  the  sheet  can  be  found  of  course  by 
the  use  of  rules  and  other  measuring  devices,  but  an 
error  is  very  easily  made  in  measurements  that  some- 
times lead  to  disastrous  results. 

An  easy  and  accurate  way  to  locate  the  top  of 
the  sheet  is  by  means  of  2  water  glasses  and  a  piece 
of  hose  or  rubber  tubing  that  will  tightly  fit  an  end 
of  each  glass. 


LEVEL 


USE    OF    WATER    LEVEL 

Fill  the  glasses  and  hose  with  water  until  the  water 
levels  about  an  inch  from  the  top  of  each  glass.  Hold 
the  top  of  one  glass  to  the  flue  or  crown  sheet  as  the 
case  may  be,  tipping  it  very  slightly  to  allow  the 
escape  of  air  when  the  other  glass  is  raised.  Have 
the  other  glass  held  close  to  the  outer  shell  of  the 
boiler  and  raised  very  slowdy.  When  the  water 
reaches  the  top  of  the  glass  held  to  the  flue  sheet, 
mark  on  the  outer  shell  of  the  boiler  the  level  of  the 
water  in  the  glass  held  close  to  it.  Water  seeks  its 
level  and  this  mark  will  show  exactly  the  height  of 
the  bottom  of  the  flue  or  crown  sheet.  From  this 
mark  the  water  level  is  found  when  the  thickness  of 
the  flue  or  crown  sheet  is  added. 


Cutting  a  Key  Seat 

J  NOTE  J.  E.  R.  wants  someone  to  give  him  a  simple 
method  of  cutting  a  key  way  in  a  valve  stem.  If  he 
does  not  care  to  take  the  stem  to  the  shop  and  wants 
to  do  the  job  at  the  plant,  the  following  is  a  simple 
method,  as  well  as  practical :  Find  where  you  want 
the  key  seat  cut,  then  put  one  center  punch  mark  at 
that  point,  disconnect  the  rigging  or  all  parts  from  the 
valve  stem  bracket,  take  ofif  the  bracket,  slip  the  stem 
out,  place  your  key  seat  rule  with  one  side  central 
of  the  punch  mark,  scribe  a  line  on  the  stem  as  long 
as  you  wMsh  the  key  seat  to  be,  but  if  longer  it  does 
no  harm.  This  line  will  be  the  center  of  the  key 
seat.  Now  set  your  dividers  to  one-half  the  width  of 
the  key  seat  and  scribe  a  mark  at  each  end  and  each 
side,  then  place  your  rule  on  each  mark  and  scribe 
a  line  the  same  as  the  first  line ;  this  will  give  you  3 
lines.  Now  grind  your  chisel,  which  should  be  a 
good  side  or  cape  chisel,  about  1/33  in.  smaller  than 
you  wish  to  cut  the  key  way;  follow  the  center  line. 
Make  your  first  cut  light  so  as  not  to  break  the  sides 
away.  As  to  the  end,  you  can  place  your  chisel  on 
the  mark  and  cut  down  a  little  way,  then  take  another 
cut  lengthwise.  If  you  have  your  chisel  made,  as  I 
have  described,  1/33  in.  small,  this  will  give  you  1/64 
in.  on  each  side  to  clean  up  with  a  square  file.  I  have 
used  on  rough  jobs  >^-in.  chisel  for  ^-in.  key  seat, 
but  it  is  best  to  allow  1/33  or  3/64  if  you  are  not  good 
with  the  chisel.  It  is  better  to  have  some  to  file  off 
of  the  sides,  as  when  you  are  filing  out  the  bottom 
you  will  naturally  take  away  some  of  the  side.  But 
remember,  don't  finish  the  sides  until  you  have*  the 
bottom  finished. 

Now,  going  back  to  the  start,  I  would  make  those 
3  lines  about  1/64  wider  on  each  side  than  I  wished 
the  key  seat  to  be,  then  you  won't  cut  the  lines  away, 
but  cut  just  inside  of  them  and  this  will  help  to  keep 
your  key  way  straight,  as  you  can  see  where  you 
are  cutting  all  the  time. 

Remember,  this  key  way  must  be  straight,  and 
if  you  haven't  got  the  key  seat  rule,  take  a  combina- 
tion square  or  any  other  square  that  you  have,  place 
it  on  the  end  that  fits  in  the  T  slot  of  the  valve ;  this 
is  a  good  surface  to  square  from,  as  it  has  been  forced 
oft",  ^f  you  can't  make  the  square  come  to  the  punch 
mark  that  you  have  made,  just  scribe  a  line  the  full 
length  of  the  stem,  then  take  your  dividers  and  step 
from  the  line  to  the  punch  mark,  then  measure  back 
to  the  length  of  the  key  seat  and  place  your  dividers 
on  the  line  you  made  and  scribe  another  line;  this 
w^ill  give  you  the  points  to  work  from,  then  proceed 
as  before. 

I  might  do  this  job  somewhat  dift'erently,  but  what 
I  have  described  is  a  good  method  and  by  applying 
some  horse-sense  it  can  be  cut  very  nicely,  or  most 
any  other  key  way,  as  I  have  cut  many  of  them  this 
way  in  shafting,  pulleys,  and  pinions.  J.  T.  V. 
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QuicJ^  Jlnswer  Enclose  a  Stamp 


Examination  Questions  and  Answers 

J  SHOULD  like  help  with  a  few  questions  from  an 
■  examination  for  second  class  engineer.  1.  What  if 
I  were  to  have  a  new  boiler  built  and  the  boiler  manu- 
facturer had  boiler  plate  with  good  tensile  strength 
and  good  elongation  but  low  ductility?  2.  Could  I  use 
a  plain  slide  valve  and  make  it  a  balanced  valve? 
3.  If  a  solid  piston  was  worn  out  at  the  bottom,  how 
would  I  remedy  it  and  use  the  same  piston?  4.  What 
would  I  do  if  I  were  running  an  engine  with  a  surface 
condenser  and  the  air  pump  should  stop?  5.  What 
is  the  proper  object  of  a  vacuum  breaker?  J.  G. 

1.  No  reputable  boiler  manufacturer  would  at- 
tempt to  build  a  boiler  and  use  sheets  in  which  the 
ductility  was  low,  no  matter  what  the  tensile  strength 
or  elongation  might  be.  A  standard  reference  work 
defines  ductility  as,  "The  property  of  matter  by  virtue 
of  which  some  bodies  may  be  drawn  into  wire." 

Ductility  is  the  grain  or  fibre  of  metal  and  as  the 
ductility  decreases  the  brittleness  increases.  We  take 
a  sample  of  firebox  steel  and  test  it  and  find  that  it 
has  a  tensile  strength  of,  say,  60,000  lb.,  an  elastic 
limit  of  30,000  lb.  and  is  very  ductile,  so  much  so  that 
it  can  be  drawn  cold  to  a  considerable  distance,  and 
hot  almost  without  limit. 

Good  boiler  steel  may  be  compared  to  a  section  of 
long-fiber  manila  rope,  as  the  fiber  is  the  strength  of 
it  for  the  purpose  for  which  it  was  made. 

Cast  iron  ordinarily  may  have  a  tensile  strength 
ranging  from  12,000  to  20,000  lb.,  and  even  in  some 
cases  to  as  high  as  30,000  lb. ;  but  in  any  case,  the 
ductility  is  almost  negligible,  and  on  this  account,  it 
ought  not  to  be  used  in  the  construction  of  a  boiler 
in  any  way  where  it  is  subjected  to  steam  pressure,  as 
owing  to  its  brittleness  and  lack  of  ductility,  and  also 
to  the  fact  that  it  fractures  easily  with  changes  in 
temperature,  it  is  not  reliable. 

2.  Many  manufacturers  of  high-speed  automatic 
shaft-governed  engines  use  the  principle  of  the  plain 
slide  valve  to  handle  the  steam  in  the  cylinder  and 
provide  a  suitable  device  to  balance  it  and  thus  reduce 
the  strain  on  the  governor  mechanism  and  valve  gear. 

In  the  early  days,  when  steam  pressures  were  low 
and  then  throttled,  the  pressure  on  the  back  of  a  plain 
unbalanced  slide  valve  was  not  so  great  but  that  it 
entailed  no  great  strain  on  the  eccentric  and  valve 
gear.  Sometimes  it  has  been  found  necessary  to  oper- 
ate these  engines  under  modern  conditions,  and  it  was 
found  that  the  friction  set  up  in  the  eccentric  was  so 
great  that  some  means  must  be  found  to  relieve  it. 

In  cases  like  this,  new  valves  have  been  designed 
for  the  engines,  with  a  suitable  device  to  relieve  the 
valve  from  the  unbalanced  pressure.  However,  it  is 
not  always  possible  to  do  this  on  account  of  lack  of 
space  in  the  steam  chest,  and  an  original  design  which 
will  not  permit  of  any  changes  whatever  without  ex- 
cessive expense. 


3.  If  a  solid  piston  has  been  in  use  so  long  that  it 
is  worn  ofif  on  the  bottom,  it  can  usually  be  turned  half 
way  round  in  the  cylinder,  so  as  to  bring  the  worn 
part  on  the  top.  If  the  snap  rings  are  in  good  condi- 
tion, the  piston  will  give  good  service  after  the  change. 

Another  way  to  remedy  a  defect  like  this,  is  to  place 
the  piston  in  the  lathe  and  turn  dovetailed  grooves  inj 
it  provided  there  is  room  for  them,  and  fill  them  upj 
with  some  anti-friction  metal,  such  as  babbitt  metal| 
or  red  metal,  and  aftewards  turning  this  metal  dowi 
to  fit  the  bore  of  the  cylinder. 

4.  An  engine  used  for  the  generation  of  power  for 
manufacturing  pv:rposes,  and  which  is  operated  in  con- 
nection with  a  condenser,  should  be  provided  with 
some  automatic  device  by  means  of  which  the  exhaust 
steam  will  pass  directly  to  the  atmosphere  should  the 
condensing  apparatus  become  inoperative.  There 
should  also  be  provided,  a  vacuum  breaker  located  con- 
veniently and  which  can  be  opened  rapidly. 

In  case  the  air  pump  and  condenser  fail,  the  engine 
can  be  operated  non-condensing  and  carry  at  least  part 
of  the  load.  In  any  event,  should  this  failure  occur, 
open  the  vacuum  breaker  at  once  and  let  the  engine 
run  and  exhaust  to  the  atmosphere.  Of  course,  all 
conditions  are  not  alike;  what  would  be  the  proper 
procedure  in  one  plant,  might  not  be  considered  the 
best  practice  in  another  plant.  An  engineer  must  study 
his  plant  and  become  thoroughly  familiar  with  all  the 
details  and  be  prepared  for  almost  any  emergency  that 
might  arise. 

5.  A  vacuum  breaker  is  some  form  of  a  quick 
opening  valve  placed  in  the  exhaust  line  between  the 
last  cylinder  and  the  condenser,  for  the  purpose  of  de- 
stroying the  vacuum  when  necessary.  Compound 
pumping  engines  are  usually  provided  with  a  vacuum 
breaker  and  especially  high  duty  triple  expansion 
engines  with  either  a  direct  connected  or  independent 
condenser.  In  these  engines,  the  pressure  in  the  sec- 
ond receiver,  and  consequently  the  initial  pressure  in 
the  low  pressure  cylinder,  ranges  all  the  way  from  5 
lb.  above,  to  5  or  6  lb.  below  atmosphere,  depending 
on  design  and  operating  conditions. 

Consequently,  when  the  airpump  is  started  prepara- 
tory to  placing  the  pump  in  service,  the  vacuum  acting 
upon  the  area  of  the  large  low-pressure  cylinder  is 
sufficient  to  operate  the  unit  slowly.  In  fact,  in  this 
type  of  unit,  with  an  independent  airpump  and  con- 
denser, the  pump  would  continue  to  operate  slowly 
indefinitely  after  closing  the  throttle,  unless  the  vacu- 
um breaker  were  opened  or  the  air  pump  stopped. 

High  duty  3  or  3-cylinder  compound  pumps  which 
have  the  air  pump  directly  connected  to  the  plunger 
or  some  other  moving  part,  will  run  a  number  of 
revolutions  after  the  throttle  is  closed,  and  they  are 
provided  with  a  vacuum  breaker  which  is  opened  as 
pumps  stops  under  load.  G.  H.  Wallace. 
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Horsepower  of  Hoisting  Engine;  Setting  of 
Locomotive  Boiler 

Y^ILL  you  please  tell  me  how  to  find  the  horsepower 
of  a  hoistint^  engine  the  cylinders  of  which  are 
10  in.  in  diameter  with  a  T^-in.  stroke;  boiler  pressure 
95  lb.  I  also  would  like  to  know  the  proper  pitch  to 
set  a  wet-bottom  locomotive-type  boiler.  \V.  F. 

In  order  to  find  tlie  horsepower  of  an  entwine,  4 
things  are  necessary  to  know, — the  area  of  the  piston, 
the  length  of  the  stroke  in  feet,  the  number  of  revo- 
lutions, and  the  mean  effective  pressure. 

In  your  inquiry,  no  mention  is  made  of  the  speed 
at  which  the  engine  is  running,  or  the  mean  effective 
pressure,  therefore  all  we  can  do  is  to  tell  you  how 
to  proceed  after  you  have  supplied  the  niissing  data. 

In  computing  the  horsei)ower  of  engines  used  for 
industrial  and  manufacturing  purposes  which  operate 
at  a  constant  speed,  it  is  customary  to  first  find  the 
"constant."  which  is  found  by  multiplying"  together 
the  piston  area  in  square  inches,  and  the  piston  speed 
in  feet  per  minute  and  divide  by  33,000,  which  gives  the 
liorsepower  for  one  pound  m.e.p.  When  m.e.p.  is 
found  by  means  of  an  indicator  card  or  another  method 
which  will  be  described,  all  that  it  is  then  necessary 
to  do  is  to  multiply  the  m.e.p.  by  the  constant,  and 
the  answer  will  "be  the  horsej^ower. 

As  the  speed  of  hoisting  engines  varies  to  a  con- 
siderable extent,  the  constant  will  vary  S(jmewdiat  from 
that  as  described  above,  other  things  being  ecpial.  The 
way  to  proceed  now  is  to  divide  the  area  of  the  piston 
in  square  inches  by  33.000.  wdiich  wall  give  a  decimal 
of  several  figures  which  will  be  the  constant  at  1  lb. 
m.e.p.,  and  1  r.p.m.  Then,  to  find  the  horsepower, 
multiply  this  constant  by  the  piston  speed  in  feet  per 
minute  and  by  the  m.e.p.  as  found  from  the  card  or 
by  the  process  as  will  be  shown  directly. 

Hoisting  engines  as  a  general  thing  are  operated 
with  a  full  valve  travel  in  either  direction,  unless  the 
haul  be  long  enough  so  that  the  engine  can  be  "hooked 
up"  and  steam  used  expansively.  This  is  seldom  or 
never  done  in  small  hoisting  engines,  and  the  larger 
and  more  powerful  ones  are  usually  installed  where 
the  haul  is  great  enough  to  pay  to  hook  up. 

In  full  valve  travel,  the  cutoff  occurs  at  about  -j^  of 
the  stroke,  and  this  is  reduced  by  hooking  up,  to  about 
a  half,  or  perhaps  40  per  cent  cutoff.  So  in  order  to 
arrive  at  the  m.e.p.,  a  table  has  been  arranged  whereby 
the  m.e.p.  can  be  found  approximately,  but  in  order 
that  it  be  as  close  as  possible  and  error  reduced  as  low 
as  possible,  the  engine  should  be  operating  under  a 
full  open  throttle,  as  the  table  is  arranged  assuming 
that  steam  is  not  wire  drawn.  The  following  is  the 
table : 

Cutoff  in  per  cent  of  stroke,  .25     .33     .37     .50     .fifi     .75 
Corresjionding   constant.   .()5!t   .743   .771    .S47   .017   .937 

Now,  having  the  table  at  hand  for  the  more  com- 
mon points  of  cutoff,  use  the  following  rule:  Add 
14.7  to  the  gage  pressure  and  multiply  by  the  con- 
stant under  the  point  of  cutoff  that  the  engine  is 
working  under  at  the  time.  Subtract  17  from  the 
product  and  multiply  by  .9.  The  result  is  the  m.e.p. 
for  a  good  noncondensing  engine. 

The  point  of  cutoff  will  have  to  be  determined 
from  the  engine  itself  by  turning  the  engine  over  by 
hand  and  after  taking  the  chest  cover  off,  noting  that 
point  in  the  stroke  where  the  valve  closes  the  ports. 

Sometimes  this  work  is  facilitated  by  transferring 
the  ports  to  the  frame  near  the  \alve  stem,  and  then 


using  a  "dummy"  valve  attached  to  the  stem  which 
will,  of  course,  travel  in  unison  with  the  valve  in  the 
steam  chest. 

A  wet  bottom  locomotive  type  boiler  ought  to 
be  set  so  that  the  rear,  or  firebox  end,  is  about  an 
inch,  to  an  inch  and  a  half  lower  than  the  other  end, 
by  the  level.  Of  course  the  boiler  ought  to  be  level 
crosswise.  This  gives  ample  water  over  the  crown- 
sheet  at  all  times  if  there  is  enough  to  cover  the  tubes 
at  the  front  end. 

With  this  pitch  ii  is  also  easier  to  wash  the  boiler 
out  from  the  front  end.  as  the  mud  will  easily  flow 
back  into  the  wet  bottom  where  it  will  ]iass  out  at 
the  handhole  which  is  usually  located  either  in  the 
bottom  or  in  the  end  below  the  ashpit  door,  near  the 
bottom.  G.   II.  Wallace. 

Knocking  in  Engine  Cylinder 

P  LEASE  tell  me  through  your  columns  what  the 
trouble  is  with  my  engine.  It  is  a  simple  high-speed 
Ideal,  75  hp.,  running  at  300  r.p.m.  At  the  end  of  the 
back  stroke,  or  just  as  it  starts  ahead,  there  is  a  very 
hard  knock  in  the  cylinder;  it  will  stop  making  the 
noise  on  a  light  load,  but  as  the  load  comes  on  the 
noise  increases  until  it  sounds  like  the  piston  hitting 
the  cylinder  head.  The  cylinder  has  been  rebored 
and  a  new  piston  and  head  made  and  the  engine  ran 
satisfactorily  for  about  6  months  when  I  first  noticed 
a  little  noise  and  it  has  gradually  grown  worse  ever 
since. 

I  have  gone  over  every  piece  of  the  engine  several 
times  but  have  been  unable  to  find  the  trouble.  Any 
information  you  may  be  able  to  give  me  on  the  subject 
will  be  greatly  appreciated.  D.  E.  I. 

A.  When  a  knock  develops  in  a  cylinder,  the  first 
step  is  to  see  that  the  piston  head  is  tight  on  the  rod, 
and  that  the  piston  is  a  reasonably  good  fit  in  the 
cylinder.  A  simple  remedy  to  try  is  to  screw  the  piston 
rod  in  or  out  of  the  crosshead  a  part  of  a  turn  to 
bring  a  new  arc  of  the  piston  circumference  in  bearing 
contact  with  the  bottom  of  the  cylinder  bore. 

There  are  so  many  conditions  that  may  cause  noise 
in  a  cylinder  that  it  is  impossible  to  prescribe  any  one 
stock  remedy.  For  example,  if  the  connecting  rod 
box  is  set  up  too  tight  on  the  crosshead  pin  or  wrist 
pin,  that  will  frequently  cause  the  piston  to  knock  in 
the  cylinder. 

Cases  are  sometimes  found  in  a  new  engine  wdiere 
there  is  a  piston  knock  apj^arently  due  to  the  piston 
rings  being  an  imperfect  fit  in  the  bore  of  the  cylinder, 
and  the  noise  disappears  uj^on  filing  the  rings  until 
they  come  to  a  perfect  bearing  all  the  way  around. 
No  doubt,  noise  is  sometimes  due  to  taper,  or  out-of- 
round  bore  of  the  cylinder. 

In  rare  cases,  a  knock  in  the  cylinder  seems  to 
be  without  any  discoverable  cause,  at  any  rate  the 
cause  is  so  obscure  that  it  is  not  discovered.  The 
fits  and  physical  conditions  of  the  parts  seem  to  be 
without  fault  and  the  alinement  correct.  The  piston 
seems  to  have  an  uncontrollal)le  tendency  to  vibrate  or 
swing  across  the  cylinder  bore  each  revolution  to  the 
extent  of  its  play,  which  in  small  sizes  would  be  less 
than  1  04  of  an  inch,  but  sufficient  to  cause  consider- 
able noise.  A  cure  has  been  found  in  some  of  these 
cases,  by  putting  some  form  of  spring  in  the  bottom 
of  the  groove  in  the  piston  for  the  rings,  thereby  pro- 
viding a  yielding  support  between  the  piston  head  and 
the  piston  rings  for  the  purpose  of  steadying  the 
])ist(in.  P-  E. 
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What  Would  You  T>o  If  You  Had  These  Conditions  To  Meet? 


\ 


What  Caused  the  Glass  to  Break? 

^^ILL  some  kind  reader  please  explain  to  me  what 
causes  a  glass  tube,  subject  to  a  vacuum,  to  break 
after  it  has  been  cleaned?  Has  anyone  else  noticed 
this  or  is  it  just  a  combination  of  circumstances  that 
come  under  my  observation? 

The  circumstances  are  these :  I  noticed  the  glass 
in  our  Leblanc  condenser  was  very  dirty  and  I 
swabbed  it  out ;  the  next  time  I  went  around  I  found 
the  glass  broken,  but  as  the  condenser  was  not  in  use 
at  the  time,  I  didn't  think  much  of  it,  but  put  in  an- 
other glass.  This  one  also  became  dirty  in  the  course 
of  time  and  was  cleaned,  with  the  same  result,  it 
broke.  So  after  putting  in  a  new  glass  I  let  it  go 
dirty  until  someone  on  the  other  shift  cleaned  it  and 
it  also  broke. 

Not  long  ago  our  mercury  column  got  so  badly 
steamed  up  for  about  ^  in.  above  and  below  the 
average  height  of  the  mercury  that  it  cotddn't  be  read 
any  longer,  so  the  chief  disconnected  it  and  cleaned 
it,  with  the  result  that  it  broke  in  2  places.  We  did 
not  use  a  wire  to  clean  them  out  with,  as  some  say 
it  will  cause  the  glass  to  break,  but  I  very  much  doubt 
this. 

When  I  first  started  out  as  fireman,  the  chief  told 
me  never  to  scratch  the  label  from  a  new  glass  with 
a  knife  as  this  would  cause  it  to  break  when  steam 
was  turned  into  it.  Afterwards  I  saw  pretty  much 
the  same  thing  in  an  engineering  magazine.  After  I 
got  an  engine  room  turn  I  saw  the  fireman  rubbing 
the  label  from  a  new  glass  with  the  back  of  his  knife. 
I  told  him  it  would  make  the  glass  break  but  he  said 
that  idea  was  "foolishness"  as  they  wouldn't  break 
any  quicker  as  long  as  you  didn't  scratch  the  glass, 
and  as  he  used  this  method  here  for  about  a  year 
without  having  any  unusual  amount  of  breakage,  I 
have  about  come  to  the  conclusion  that  he  is  right. 

If  rubbing  a  glass  with  metal  will  cause  it  to  break, 
why  don't  a  glass  break  after  it  has  had  the  end  cut 
ofif  with  a  wheel  cutter,  as  is  done  every  day? 

E.  C.  B. 


Question  for  Readers 


I 


N  a  rolling  mill,  in  which  I  once  worked,  we  had 
an  accident  which  caused  a  good  deal  of  discussion. 
The  regular  night  engineer  wanted  to  go  home  for  a 
short  visit  and  he  had  made  arangements  with  me  to 
fire  for  him. 

I  came  onto  the  job  at  6  :00  p.  m.  and  everything 
went  alright  for  about  4  hr.,  when  the  piston  packing 
began»to  blow.  It  did  not  blow  bad,  so  I  did  not 
touch  it.  It  kept  on  blowing  for  about  Yz  hr.  and 
then  stopped  suddenly  about  10  :30.  The  regular  man 
was  coming  onto  the  job  at  12 :00,  but  instead,  he 
came  about  11 :30,  so  I  washed  up  and  went  home. 

About  15  minutes  after  I  had  gone,  the  stuffing 
box  blew  out  and  they  had  to  shut  down.     I  afterward 


found  out  that  the  day  engineer  had  put  in  new  pack- 
ing and  had  filled  the  box  up  so  that  after  the  gland 
was  put  in  place,  only  about  y%  in.  of  the  bolts  was 
left  over. 

The  regular  day  engineer  says  that  the  nuts  worked 
ofif,  but  my  theory  and  the  theory  of  the  other  engi- 
neer is  that  the  packing  swelled  up,  being  new  pack- 
ing, gripped  the  rod  and  was  pulled  out.  I  should 
like  to  have  the  opinion  of  some  of  the  other  engineers 
on   this  subject. 

I  never  heard  of  the  nuts  on  a  stuffing  box  working 
ofif,  since  it  has  so  much  pressure  against  it,  but  pos- 
sibly I  am  wrong.  Horace  M.  Hastings. 


Boiler   Problem 

§HOULD  like  to  have  some  of  the  readers  answer 

the  following  question :     Why  are  the  tubes  of  a 

B.  &  W.  boiler  inclined  more  than  those  of  the  Heine? 


R.  E.  W. 


Brush  Arc  Generators. 


I 


SHOULD  like  some  of  the  readers  give  their 
experience  with  Brush  arc  generators,  class  9^^  and 
4  ampere  machines,  and  how  to  get  best  results.  I 
am  having  my  troubles  with  one  and  they  are  some- 
thing new  for  me.  W.   H.   M. 


Storage  Battery  Problem 

QHOULD  like  the  opinion  of  engineers  of  experience 
regarding  a  storage  battery  for  electric  lighting 
purposes.  We  are  located  in  a  country  town,  where 
there  is  no  electric  supply,  and  have  been  thinking  of 
installing  a  plant. 

We  have  a  mill  in  which  we  use  water  or  steam  for 
power,  as  the  conditions  warrant,  and  have  thought 
that  by  installing  a  generator  and  storage  battery  of 
sufficient  capacity  to  operate,  as  the  limit,  40  32  c.p. 
lamps  and  charge  the  battery  at  the  same  time,  we 
could  use  the  electric  power  from  the  battery  at  night. 
What  I  wish  to  know  is,  which  would  be  the  most 
economical  and  give  the  best  results,  to  use  the  battery 
as  above  or  take  the  supply  direct  from  the  generator? 

J.  R.  L. 

Massachusetts  Examinations 

£]VERY  applicant  for  a  license  must  have  served 
as  a  helper  in  a  steam  plant  in  Massachusetts  or 
show  the  inspector  a  letter  from  some  former  employer 
from  some  other  state,  showing  that  he  has  worked 
as  a  helper  in  a  steam  plant  for  at  least  one  year.  He 
must  have  knowledge  of  return  tubular,  upright,  loco- 
motive type,  and  B.  &  W.  boilers,  damper  regulators, 
injectors  and  inspirators,  steam  and  return  traps.  Safe- 
ty valve  and  water  columns  are  the  most  important; 
the  valve  action  of  the  Dean,  Warren  and  Davidson 
pumps  is  also  important.  Some  experience  with  a 
heating  system  is  helpful. 
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If  the  readers  want  to  know  what  questions  the 
state  inspector  ordinarily  asks  I  shall  gladly  furnish 
them.  I  know  how  hard  it  is  in  Massachusetts  to  get 
any  license,  and  will  be  glad  to  help  any  fellows  to  pull 
through.  Julius  Maurer. 

Turbine  Problem 

ANSWERING    II.    P.'s   question    in    Nov.    15    issue: 

There  are  a  number  of  things  which  might  cause 
the  turbine  to  show  the  results  stated.  The  head  race, 
penstock  or  tail  race  may  be  restricted  in  area  so 
that  at  full  gate  the  turbine  does  not  receive  the  water 
at  the  full  pressure  due  to  the  head. 

This,  in  some  cases,  will  cut  dowfi  the  power  de- 
veloped to  a  greater  extent  than  the  loss  of  head  would 
indicate,,  as  will  be  noted  farther  on.  The  turbine 
may  be  operated  at  a  higher  speed  than  that  at  which 
it  will  show  its  calculated  efficiency.  As  H.  P.  does 
not  give  the  size  of  the  wheel  nor  the  speed  at  which 
it  is  operated,  that  phase  of  the  question  cannot  be 
discussed  in  its  application  to  his  case. 

Poor  vacuum  may  be  due  to  slight  air  leaks  and 
in  some  cases  with  a  long  draft  tube  the  writer  has 
experienced  difficulty  in  keeping  the  draft  tube  full 
of  water  when  no  leaks  could  be  discovered  and  has 
suspected  that  perhaps  the  water  in  the  draft  elbow 
and  tube  received  a  whirling  motion,  possibly  due  to 
improper  angle  of  discharge  from  buckets  of  turbine, 
that  resulted  in  a  partial  hollow  core  in  the  column 
of  water,  thus  impairing  the  vacuum. 

A  good  Avay  to  detect  air  leakage  is  to  watch  the 
discharge  from  the  draft  tube  and  if  there  are  air 
bubbles  rising,  it  will  indicate  the  presence  of  leakage. 
H.  P.  can  get  an  idea  of  the  extent  of  these  by  admit- 
ting small  amounts  of  air  through  a  cock  in  the  draft 
elbow  and  noting  resulting  air  bubbles.  The  18-ft. 
draft  tube  should  be  equal  to  18-ft.  head  in  amount 
of  power  developed  if  everything  is  right.  There  is 
sometimes  a  tendency  for  a  turbine  builder  to  over- 
rate the  speed  of  a  turbine  in  order  to  meet  the  con- 
ditions imposed  by  some  particular  machine,  and  more 
particularly  where  electric  generators  are  concerned. 

In  one  instance  in  the  writer's  experience,  a  pair  of 
turbines  were  installed  to  operate  under  18-ft.  head 
and  were  direct  connected  to  an  alternator.  While 
they  would  give  practically  their  rated  power  with  full 
head  and  full  gate,  a  reduction  in  either  caused  a 
rapid  drop  in  power.  By  belting  the  turbine  to  a  part 
of  the  factory  and  reducing  the  speed  about  15  per 
cent,  the  amount  of  power  developed  under  partial 
gate  or  reduced  head  was  considerably  increased. 

In  another  instance  a  pair  of  turbines  were  in- 
stalled, rated  at  100  hp.  with  20  ft.  head,  and  after 
being  in  operation  for  a  time  a  watt  hour  meter  was 
connected  into  the  generator  leads  so  as  to  record 
the  power  generated  by  this  unit  and  it  was  discovered 
that  the  turbine  was  developing  only  an  average  of 
15  kw. 

That  this  was  not  sooner  discovered  was  probably 
due  to  the  fact  that  the  switch  board  attendant  had 
been  in  the  habit  of  over  exciting  the  field  of  this 
machine,  thus  causing  a  heavy  cross  current  with 
other  and  larger  steam  driven  units,  which  gave  the 
ammeters  a  high  reading  but  on  a  current  of  very 
low  power  factor. 

Investigation  showed  that  the  average  gate  open- 
ing for  a  week  was  60  per  cent,  and  that  the  average 
head  of  water  was  18  ft.  6  in.  Care  was  then 
taken  to  keep  the  head  up  to  20  ft.,  and  an  average 
gate  opening  of  about  45  per  cent  resulted,  but  with 


only  slight  improvement  in  amount  of  power  de- 
veloped. A  little  later  the  fall  rains  provided  suffi- 
cient water  to  run  with  full  gate  opening  and  with 
20  ft.  head  the  average  power  developed  was  60  kw. 

This  was  considered  proof  that  the  turbine  was 
operated  at  a  speed  so  high  that  with  either  a  small 
loss  in  head  or  with  partial  gate  opening  its  efficiency 
fell  at  a  rate  entirely  out  of  proportion  to  the  reduc- 
tion in  water  power  input. 

In  anothed  case,  a  turbine  24  in.  in  diameter  was 
installed  to  run  221  r.p.m.  under  a  15-ft.  head  and 
develop  50  hp.,  and  was  belted  to  a  line  shaft  in  con- 
junction with  a  250  hp.  engine.  This  belt  drive  was 
somewhat  too  small  for  the  work  and  the  writer  dis- 
covered that  at  certain  times  there  was  excessive  belt 
slippage  while  at  other  times,  with  the  same  gate 
opening  the  belt  would  apparently  be  idle. 

Careful  investigation  at  first  showed  nothing 
wrong.  The  speed  was  correct,  there  were  no  leaks 
and  nothing  amiss  in  the  turbine,  and  the  situation 
began  to  assume  an  air  of  mystery.  One  day,  with 
less  than  %  gate  opening,  it  was  noticed  that  the  belt 
was  slipping  and  in  a  sort  of  a  "I  don't  care  a  rap 
what  happens"  frame  of  mind,  we  opened  the  gate 
full  to  observe  the  results.  Instead  of  slipping  more, 
the  belt  almost  immediately  ceased  to  slip  and  in  a 
moment  was  running  idle ! 

We  then  started  another  hunt  and  this  time  tore 
up  a  piece  of  flooring  so  we  could  see  the  tail  race 
and  then  found  the  water  bubbling  and  boiling  at  a 
great  rate.  Being  sure  we  had  no  leaks  at  the  wheel 
we  went  out  in  the  yard  and  tore  up  the  planking 
over  the  end  of  the  head  race  and  exposed  the  intake 
to  the  penstock.  Here  we  found  our  trouble;  the  top 
of  the  penstock  was  only  about  2  ft.  below  the  surface  ■ 
of  the  water  and  with  a  rapid  flow  into  the  penstock, 
a  whirlpool  was  formed  which  took  in  great  quantities 
of  air  and  efifcctually  destroyed  the  vacuum  in  the  draft 
tube,  which  was  about  7  ft.  in  length.  A  bafifle  was 
arranged  at  the  head  of  the  penstock  which  removed 
the  cause  of  the  trouble. 

Using  such  figures  as  H.  P.  has  given,  we  find  that : 
791.5  lb.  water  per  second  =  791.5  X  60  X  60-^33,000 
=  86.34  hp.  Rated  power  of  wheel  =  67  hp.  then; 
67  ^86.345  =  .775  or  77.5  per  cent  =  calculated  effi- 
ciency of  wheel  and  which,  for  a  wheel  of  such  small 
capacity  under  a  high  head,  is  in  my  opinion  rather 
high.  I  should  take  75  per  cent  at  the  most,  or  a 
rating  of  64.75  hp.  An  11  in.  vacuum  =  12.5  ft.  of 
water  approximately;  18  — 12.5  =  5.5  ft.  apparent  loss 
of  head  due  to  poor  vacuum. 

67  —  50^17  hp.  loss  of  power  from  rating. 

5.5 -I- 60  =  .0916  =  9.16  per  cent  loss  in  head. 
.     17-^67  =  .2537  =  25.37  per  cent  loss  in  power. 

Any  large  discrepancy  between  the  percentage  of 
loss  of  head  and  of  power  will  be  noticed ;  either 
there  are  other  losses  in  head  or  the  turbine  is  operated 
so  close  to  the  critical  speed  that  the  loss  in  head  due 
to  poor  vacuum  produces  a  greater  proportional  loss 
of  power  as  in  the  2  first  instances  related  above. 

The  writer  has  used  the  following  rule  for  deter- 
mining the  proper  speed  for  a  turbine,  and  found  to 
be  fairly  accurate     for  high  speed  type  wheels : 

6.6\/h"=v,  in  which  h  is  the  head  in  feet  and  v 
the  velocity  of  turbine  in  feet  per  second.     Applied ; 

it  is  6.6V60  =  51+  for  the  conditions  stated. 

This  may  serve  to  indicate  whether  or  not  the 
speed  at  which  H.  P.'s  turbine  is  operated  is  excessive. 

Sabet. 
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Massachusetts  Examinations 

JN  reply  to  the  reader  who  wishes  to  know  the  re- 
quirements for  a  Massachusetts  license,  I  would 
state  that  while  it  is  impossible  to  say  just  what  ques- 
tions will  be  asked,  it  is  not  difficult  to  give  a  general 
idea  of  the  scope  of  the  examination.  The  writer  has 
assisted  several  men  in  securing  licenses ;  and  has  been 
present  at  several  examinations,  and  therefore  feels 
that  he  possesses  some  of  the  correct  "dope." 

An  applicant  should  have  had  at  least  3  months 
experience  around  boilers — preferably  in  stationary 
work.  Experience  is  insisted  upon  by  the  examiners 
and  it  would  seem  that  the  insistence  is  entirely  proper, 
yet  men  frequently  complain  that  they  can't  get  a  li- 
cense without  experience  and  if  they  try  to  get  experi- 
ence without  a  license  they  will  get  "pinched,"  or 
something  to  that  effect,  but  this  is  not  so.  There  are 
many  positions  such  as  coal  passer,  stoker,  etc.,  where 
men  can  get  the  right  sort  of  experience  and  earn  fair 
pay  at  the  same  time.  If  a  man  has  had  a  few  months 
experience  in  such  a  position  and  has  kept  his  eyes  and 
ears  open,  it  is  not  likely  that  he  will  fail  in  the 
examination. 

Here  are  a  few  things  that  he  should  have  learned. 
First,  there  is  the  apparatus  in  the  plant  where  he 
works.  In  all  probability  the  examiner  knows  just 
about  what  that  apparatus  is,  and  it  is  natural  and 
proper  for  him  to  find  out  how  much  the  applicant  has 
learned  in  the  time  he  has  spent  about  the  place. 
Learn,  then,  how  the  gases  circulate  about  or  through 
the  tubes ;  how  the  water  circulates ;  where  the  feed 
water  enters;  where  the  blowoff  is  located  and  why; 
the  water  column,  why  is  it  at  a  certain  height,  its 
care ;  where  the  fusible  plug  is  located  and  why ;  the 
feed  water  regulators,  how  they  work  and  what  to  do 
if  they  fail ;  the  pump  governor ;  the  feed  water  heaters, 
whether  open  or  closed,  some  idea  of  how  they  look 
inside  and  how  they  operate,  how  to  by-pass  them  in 
case  of  trouble;  the  inspirator  and  how  to  operate  it; 
the  method  of  handling  and  cleaning  fires ;  the  econo- 
mizer, its  purpose  and  care  needed ;  how  to  "cut  in" 
a  boiler  and  how  to  "cut  it  out" ;  what  to  do  in  case  of 
low  water ;  in  case  a  fusible  plug  lets  go.  These  are 
samples  of  the  things  the  examiner  will  expect  the 
applicant  to  have  seen,  and  learned  about. 

Of  course  if  there  is  no  economizer,  or  if  there  are 
no  feed  water  regulators,  he  will  not  require  any  knowl- 
edge about  them.  His  purpose  is  to  learn  how  observ- 
ing the  applicant  has  been,  and  how  much  he  has 
learned  of  the  things  about  him.  To  be  safe  in  the 
fire  room,  a  man  must  be  obsrvant ;  and  therefore  such 
questions  seem  to  be  a  fair  test. 

Usually  the  engineer  will  gladly  give  permission 
to  enter  a  spare  boiler;  and  with  some  one  along  to 
explain  things,  much  may  be  learned  in  a  short  trip. 
The  purpose  and  location  of  each  opening,  the  kind  of 
braces,  how  attached,  how  joints  are  riveted,  condition 
of  tubes  and  shell,  then  externally  in  the  firebox  and 
combustion  chamber,  or  in  each  pass,  if  it  be  a  water 
tube  boiler,  there  will.be  things  to  notice.  Cleaning  a 
boiler  is  dirty,  disagreeable  work,  but  most  of  us  have 
done  it  at  some  time,  and  it  is  a  fine  way  to  get  the 
required  information ;  so  if  one  is  elected  to  such  a 
job,  let  him  go  at  it  with  a  will. 

It  is  practically  certain  that  the  applicant  will  be 
questioned  closely  about  the  water  column,  the  most 
important  thing  about  the  boiler.  He  should  know 
what  will  happen  to  the  water  in  the  glass  if  the  bot- 
tom connection  is  shut  or  plugged  up,  what  will  hap- 


pen if  the  top  is  shut,  or  if  both  are  shut.  The  best 
way  to  do  is  to  try  each  thing  2  or  3  times  and  see  for 
one's  self.  Then  try  it  on  other  columns  to  see  that 
the  results  are  not  the  freak  of  that  one.  The  question 
may  be  put  in  a  rather  roundabout  manner,  so  it  is 
important  that  the  applicant  understand  this  subject 
thoroughly.  No  man  can  hope  to  pass  unless  he  does. 
,  He  should  also  know  how  to  leave  a  plant  that  is 
shut  down  over  night  without  a  watchman.  In  this" 
case,  of  course,  fires  are  banked  and  the  water  level 
raised  to  third  gage,  to  make  up  for  leaks  and  con- 
densation in  steam  lines,  water  glass  shut  off"  and 
drained.  The  reason  for  draining  the  glass  is  this.  If 
water  is  left  in  the  glass,  a  man  might  come  in  in  the 
morning  and,  forgetting  that  the  glass  was  shut  off, 
go  to  work  on  the  assumption  that  the  level  in  the 
glass  was  true.  If  drain  from  glass  is  open,  no  one 
will  ever  make  that  mistake.  This  is  a  valuable  little 
kink. 

Massachusetts  laws  forbid  the  installation  of  auto- 
matic valves  on  water  glass  connections,  and.  when 
valves  are  installed  on  water  column  connections  re- 
quire that  they  be  of  outside  screw  and  yoke  type  and 
locked  or  sealed  open.  It  would  be  well  for  the  appli- 
cant to  get  a  copy  of  the  book  of  rules  and  look  it  over. 
A  little  knowledge  of  low  pressure  heating  work 
with  direct  returns  would  not  be  amiss.  The  names 
of  various  fittings,  the  types  of  valves,  the  purpose  of 
check  valves,  and  some  knowledge  of  pumps  and  how 
they  work  may  help. 

The  second  question  may  safely  be  answered  in 
the  negative.  Even  of  a  first  class  engineer  it  would 
not  be  required  that  he  know  details  of  every  boiler 
made.  The  applicant  will  be  questioned  mainly  upon 
the  horizontal  return  tubular.  If  he  knows  something 
of  a  Manning  or  water  tube  it  may  help.  But  he  must 
know  the  return  tubular,  the  names  of  the  various 
parts,  shell,  tubes,  braces,  tube  sheets  or  heads,  dry 
sheet,  uptake,  difference  between  flush  front  and  over- 
hang, why  rear  head  is  flanged  in  and  front  head  is 
flanged  out,  and  why  rivets  of  the  latter  require  pro- 
tection, why  blowoff  pipe  needs  protection,  and  pos- 
sibly what  to  do  if  the  manhole  plate  falls  in  with 
60  lb.  of  steam  on, — a  few  inspectors  still  cling  to  the 
old  chestnvit. 

A  closing  word  of  caution.  Make  the  application 
out  carefully  and  neatly.  Don't  omit  anything,  par- 
ticularly in  line  of  experience,  and  don't  overstate. 
Send   a   good   impression   ahead   of  you. 

William  E.   Dixon. 


Burning   Shavings 

jN  reply  to  B.  O.  G.,  on  page  1203  of  Dec.  1  Practical 
Engineer,  I  will  state  that  his  sketch  and  idea  of  a 
Dutch  oven  are  correct.  Aly  experiences  with  these 
furnaces  are  that  they  will  burn  any  kind  of  wood,  such 
as  slabs,  edgings,  saw-dust  and  shavings ;  to  my  knowl- 
edge they  have  never  been  operated  with  coal 
I  shall  be  glad  to  give  further  information  if  B.  O.  G. 
desires.  W.  Gleason. 


I 


N  Dec.  1  issue  of  Practical  Engineer,  B.  O.  G.  asked 
about  the  Dutch  oven  used  in  the  west.  He  did  not 
state  the  size  of  his  boiler,  so  we  will  take  one  that 
is  much  used  on  the  coast — 60  in.  by  16  ft.  From  the 
bottom  of  the  ash  pit  to  the  top  of  the  grates  the 
distance  should  be  from  26  to  28  in;  from  the  top  of 
the  grates  to  the  top  of  the  arch  should  be  32  to  36 
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in.  The  top  should  be  made  of  wedge  brick,  as  it 
will  last  longer  and  is  much  stronger;  let  it  extend 
far  enough  under  the  boiler  to  protect  the  breeching. 

Make  the  furnace  sciuare;  5  ft.  will  be  large  enough 
for  this  size  boiler.  Put  the  nozzle  or  feed  hole  in 
the  center  so  that  the  shavings  will  fall  on  the  center 
of  the  grates.  Slope  the  bridge  wall  from  the  grates 
to  the  center  of  the  boiler  within  14  in.  of  the  shell ; 
the  top  layer  of  brick  should  be  laid  flat  and  covered 
with  fire  clay,  making  it  smooth  as  possible.  Don't 
fill  up  behind  this  wall  except  for  the  blowofif  pipe 
protection. 

From  B.  O.  G.'s  sketch  it  would  seem  that  he 
intended  to  feed  the  furnace  direct  from  the  cyclone 
whiclivl  think  is  wrong;  this  cyclone  should  set  over  a 
stock  room,  one  pipe  going  to  the  conveyor,  the  other 
to  the  stock  room.  The  conveyor  should  run  inside 
the  stock  room  to  keep  the  dust  from  the  boiler  room. 
When  the  furnace  is  full,  the  fan  should  be  stopped 
and  the  damper  in  the  stack  partly  closed,  or  there 
would  be  a  very  dangerous  back  draft,  which  has 
caused  some  bad  fires  here  on  the  coast. 

The  conveyor  is  much  safer  and  if  there  is  more  than 
one  furnace  it  would  be  best  to  burn  all  the  shavings 
in  one  furnace.  If  crowded  for  steam,  shavings  and 
wood  or  coal  mixed  will  not  do.  In  the  large  plants 
here,  the  fireman  does  all  his  work  from  the  top  of  the 
furnaces,  controlling  the  feed  with  levers  and  slides 
connected  to  the  bottom  of  the  conveyor. 

If  B.  O.  G.  is  an  old  reader  of  Practical  Engineer 
and  will  go  home  and  dig  down,  he  will  find  in  his 
Jan.,  1910,  number,  page  94,  a  good  drawing  of  a 
Dutch  oven  will  be  found.  The  dimensions  are  about 
right  with  the  exception  of  the  bridge  wall,  which  for 
shavings  I  think  should  be  a  little  longer  and  flatter. 
The  pipe  from  the  conveyor  should  be  larger  at  the 
bottom  than  at  the  top  to   prevent  clogging. 

Chas.  Burns. 


JJ 


"J.  C."  CAN  PROVE  HE'S  RIGHT 

Other  Facts  of  Interest  to  Subscribers  Who  Use 

"Readers  Service" 

By  the  Journeym.\n  En(uneer 

<<  T  C,"  a  subscriber  at  Rainier,  Washington,  has 
had  trouble  with  the  Electrical  Lighting  Sys- 
em,  in  the  plant  which  he  operates,  and  asked 
Practical  Engineer  for  a  remedy.    The  following 

letter  explains  his  difficulties: 

Ranier,  Wash.,  l-3-:iO-12 
Editors  of  Practical  Engineer. 

I  would  like  a  little  advice  concerning  my 
electric  lighting  .system.  I  just  installed  a  15-kw.  110- 
volt  compound-wound  dynamo.  I  have  one  circuit 
2500  ft.  long  from  the  switchboard  as  follows :  500  ft. 
No.  G  W.  P.  wire,  1000  ft.  No.  8  W.  P.  and  1000  ft. 
No.  10  W.  P.  Now,  600  ft.  from  board  is  an  office 
branch  100  ft.  long  with  20  16-c.p.  carbon  lamps.  500 
ft.  farther  on  arc  4  16-c.p.  lamps ;  at  the  end  of  No.  8 
wire  is  the  hotel  and  rooming  house  with  30  16-c.p. 
lamps  and  at  the  end  of  No.  10  wire  are  2  residences 
with  6  or  8  lam])s  apiece.  The  temperature  here 
averages  40  to  50  E.  above  zero,  the  voltage  at  switch- 
board was  ns  V.  at  time  of  test,  112  at  office  and  85 
at  hotel. 

The  management  had  an  electrician  construct  the  line 
and  it's  hard  to  make  the  owners  believe  the  wire  is 
too  small.  Now  what  is  the  matter  and  how  can  I 
prove  it  to  them?     Can  I  make  any  other  changes  to 


help  it.  The  machine  runs  cool  and  sparkless  and  as 
smooth  as  a  watch.  The  owners  seem  to  think  there 
is  something  wrong  with  the  installation  as  I  did  it 
myself.     Please  answer  immediately. 

Thanking  you  in  advance. 

Yours   very   truly,      "J.  C." 

Many  question  of  similar  nature  have  been  satis- 
factorily answered  by  Practical  Engineer  for  .subscrib- 
ers. It  sometimes  needs  the  ajjproval  of  a  disinterested 
authority  to  help  cmjiloyes  prove  to  their  employers 
that  their  installations  are  correct  and  that  reasons  for 
failure  to  deliver  results  guaranteed  by  sub-contractors 
who  have  put  in  part  of  the  work,  does  not  rest  on  the 
shoulders  of  the  employe. 

Below  is  our  letter  which  will  clearly  prove  to  his 
employers  the  reason  for  the  unsatisfactory  service  of 
the  present  equipment : 

January  8,  1913. 
"J.  C." 

Rainier,  Wash. 

Answering  your  letter  of  December  30th,  it 
is  (juite  apparent  that  the  electric  contractor  who  in- 
stalled your  wiring  greatly  underestimated  the  size 
of  the  wire  required. 

In  the  enclosed  sketches,  No.  1  shows  the  existing 
conditions  as  we  interpret  them  from  your  letter;  and 
sketch  No.  2  shows  the  wiring  as  it  should  be  to  secure 
proper  results. 

In  sketch  No.  2,  you  will  notice  that  we  have 
allowed  for  a  drop  of  4  volts  to  the  first  building ;  of  6 
volts  to  the  hotel,  and  of  8  volts  to  the  residences, 
which  should  give  good  results. 

The  total  load  on  your  generator  is  only  about  ^4 
its  capacity,  and  the  fact  that  there  is  a  drop  of  voltage 
on  your  line  has  no  connection  whatever  with  the 
operation  of  your  generator,  as  long  as  it  is  not  over- 
loaded ;  and  the  only  remedy  we  can  see  for  your 
trouble  is  to  install  a  new  line. 

Yours  very  truly, 

Practical   Engineer. 


READER'S  SERVICE  DEPT. 

THIS  department  receives  hundreds  of  questions  to 
be  answered  every  month  and  in  some  instances  a 
c|uestion  will  entail  much  research  and  long  calcula- 
tions. This  takes  time  and  delay  is  unavoidable. 
Every  question  that  comes  in  is  taken  up  in  the  order 
that  it  is  received  and  as  promptly  as  possible.  Fre- 
quently there  is  a  congestion  of  work  in  the  Service 
Dept.,  and  the  questions  accumulate  repadily. 

Questions  that  are  referred  to  our  consulting  ex- 
perts must  have  time  for  transmission  and  return 
to  us  and  frequently  the  expert  is  busy  with  other 
work  and  cannot  answer  the  question  at  once. 

Much  unnecessary  delay  would  often  be  avoided 
if  the  questioner  would  give  all  the  details  he  can, 
as  frequently  necessary  facts  are  lacking  and  many 
assumptions  must  be  made. 

liear  in  mind  that  every  communication  must  be 
signed  with  the  full  name  of  the  writer  and  the  cor- 
rect address  given,  although  these  are  not  published. 
No  anonymous  communications  will  be  answered. 

Answers  to  jiroblems  appearing  in  the  problem 
department  will  be  accepted  at  the  discretion  of  the 
editors.  We  frecpiently  receive  many  lengthy  replies 
in  answer  to  the  same  problem  and  as  it  is  impossible 
to  publish  them  all  we  are  compelled  to  select  what 
seem  to  be  of  the  greatest  benefit  to  the  readers. 
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SLEUTHING  FOR  COPPERS 

In  these  days  of  big  things  it  is  easy  to  overlook 
the  small  ones  which  make  big  ones  possible.  The 
largest  successes  are  based  on  careful  attention  to 
small  economies;  the  suggested  issue  of  half  cent 
coins,  while  it  may  seem  paltry  is  a  recognition  of 
this  vital  fact. 

Small  savings  make  big  profits, — with  a  percentage  of 
the  saving  rightly  due  to  the  man  who  makes  the  sav- 
ing possible.  Economy  in  the  engine  room  is,  as  has 
been  preached  much  and  practiced  somewhat,  a  part  of 
the  engineer's  job.  And  records  to  prove  that  he  has 
done  it  are  essential  to  his  own  satisfaction  and  the  rec- 
ognition by  the  "old  man."  But  there  is  a  bigger  field 
in  which  the  engineer  has  a  better  opportunity  to 
initiate  savings  than  almost  anybody  else  in  the  plant, 
because  he  is  usually,  here,  there  and  everywhere 
about  the  factory  or  plant. 

The  much  discussed  "efficiency  engineer"  is  simply 
a  man  who  goes  about  keeping  his  eyes  open  for  little 
and  big  wastes  of  time,  eiifort,  material  and  power. 
There  is  hardly  a  place  in  the  world  where  work  is 
done  that  some  saving  might  not  be  made  in  one  of 
these  items  by  changing  methods,  moss  grown  meth- 
ods that  exist  because  of  tradition  and  habit,  but  have 
no  real  reason  behind  them. 

The  essential  points  are,  is  time  that  should  be 
productive  being  spent  in  waiting  for  work  or  tools 
or  in  just  "visiting"?  Is  arrangement  of  tools  such 
that  there  is  waste  of  energy  in  carrying  things  back 
and  forth,  in  putting  down  and  picking  up,  in  changing 
for  different  jobs,  in  doing  things  in  the  wrong  order? 
Is  more  work  spoiled  than  should  be,  from  poor  mate- 
rial, poor  tools  or  carelessness,  or  are  pieces  so  made 
that  stock  is  wasted  in  the  finishing?  Last,  but  near- 
est to  the  engineer's  domain,  are  machines  running 
idle?  Are  transmissions  in  bad  shape?  Are  motors 
running  for   long  periods   greatly   underloaded? 

Well,  what  does  an  engineer  know  about  these? 
He  may  not  be  an  expert  in  all  these  matters,  but  he 
can  have  a  watchful  open  eye  and  an  alert  mind ;  and, 
it  is  often  the  casual  observer  who  sees  faults  which 
escape  the  man  who  passes  them  every  day  and 
"doesn't  notice."  Besides,  practice  brings  power;  and 
the  engineer  who  can  and  does  suggest  improvements 
here  and  there  outside  his  immediate  department  is 
quite  certain  to  find  his  field  of  responsibility  growing 
with  proportionate  increase  in  returns  to  the  firm  and 
himself. 

As  to  the  fear  of  "butting  in,"  it  isn't  necessary. 
Suggestions  are  always  welcome  if  made  to  the  right 
man  in  the  right  friendly  spirit,  and  it  is  a  reasonably 
safe  bet  that  the  "old  man"  will  find  before  many 
moons  where  the  ideas  come  from. 

The  engineer  has  the  chance;  if  he  is  wide-awake 
enough  to  grasp  it,  he  will  have  the  common  sense  to 
determine  whether  his  ideas  are  practical  and  possible; 
and  he  can  make  a  chance  to  grow  where  there  may 
seem  little  opportunity  in  the  power  plant  proper.  But 
always  remembering  in  the  sleuthing,  to  keep  a  sharp 
eye  on  the  ordering  of  his  own  special  house. 
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A  FATAL  MISTAKE 

Cold  Water  Turned   Into  a   Hot  Boiler  and 
9  Men  Killed 

ON  Dec.  28,  a  stationary  boiler  in  the  shops  of 
the  Seaboard  Air  Line  Railroad  at  Hamlet, 
N.  C,  exploded  killing-  9  of  the  employes.  The 
explosion  was  caused  l)y  turnini;-  water  into 
the  boiler  while  it  was  hot.  The  dead  are :  C.  B.  Utter, 
general  foreman  ;  W.  T.  Utter,  assistant  foreman  ;  H.  G. 
Reynolds,  electrician,  all  white.  Charley  Lcdbetter, 
Jim  Powers,  Will  ijarrcntine,  John  Thompson,  Ed 
Gilchrist  and  John  Marison.  colored.  All  of  the 
principal  lines  of  this  railroad  pass  through  Hamlet 
and  the  principal  shops  are  located  here,  with  a  large 
number  of  men  employed  so  that  it  is  remarkable 
that  the  dead  list  is  not  larger. 

At  7  o'clock  when  C.  B.  Utter  reached  the  round- 
house, it  was  reported  that  the  boiler  was  out  of 
order  He  and  Will  Utter  were  inspecting  it  when 
the  explosion  occurred  and  the  building  was  demol- 
ished. 

So  great  was  the  force  that  one  of  the  boilers  was 
hurled  through  a  brick  wall  18  in.  thick  and  thrown 
over  500  ft.  

INDEX  FOR  1912 

'PHE    index    for   Vol.    X\T    of    Practical    Engineer    is 
now   ready  and   will   be  jnailed  to  subscribers   ui>on 
request. 

NEWS  NOTES 

The  Epping-Carpenter  Co.,  manufacturers  of  pump- 
ing machinery  of  Pittsburgh.  Pa.,  announce  that  it  has 
opened  a  branch  office  in  Chicago,  111.,  at  728  Monad- 
nock  Building.  This  office  will  be  in  charge  of  R.  E. 
Burke,   formerly  of  the  International  Steam  Pump  Co. 

The  chamber  of  commerce,  by  a  unanimous  vote, 
recently  decided  to  approve  the  application  of  a  grant 
of  land  near  Cohoes,  N.  Y.,  for  the  Cohoes  Co.,  on  which 
to  build  a  power  plant. 

On  Jan.  i,  the  official  title  of  the  Dearborn  Drug 
and  Chemical  Works  was  changed  to  the  Dearborn 
Chemical  Company.  There  is  no  change  in  officers, 
offices  or  the  effective  methods  of  carrying  on  the 
company's  work. 

Concrete  is  being  made  at  the  plant  of  the  Alabama 
Power  Plant  Co.,  in  East  Gadsden,  Ala.  The  founda- 
tion for  the  building  is  50  by  100  ft.  The  building 
will  be  started  this  winter. 

A  NEW  POWER  HOUSE,  more  than  doubling  the  capacity 
of  the  present  plant  in  Coshocton,  Ohio,  will  be  built  by 
the  Coshocton  Light  &  Heating  Co.,  the  coming  summer. 
The  big  improvement  will  cost  from  $6o,ooo  to  $75,000 
according  to  the  estimate  of  Superintendent  C.  H.  Howell. 

A  LIGHT  MANUFACTURING  buildiug  costing  about 
$70,000  will  be  erected  by  Jacob  Wellauer  on  the  south 
side  of  Chicago  street,  Milwaukee,  between  Broadway 
and  Milwaukee  street.  Plans  for  the  building  are  being 
drawn  by  Messmer  &  Bros.  According  to  Mr.  Wellauer, 
construction  will  begin  in  the  spring,  and  the  building 
will  be  ready  by  Oct.  i.  The  building  will  be  6  stories 
in  height  and  60  by  120  ft.  in  dimensions. 

Announcement  has  been  made  that  capital  stock 
of  $1,000,000  has  been  subscribed  to  establish  an  electric 
power  plant  in  Pineville,  Ky.  Contracts  have  been  made 
for  the  purchase  of  the  local  plant  and  that  at  Middlesboro 
and  all  similar  equipment  at  the  various  coal  mines.  The 
new  organization   will   furnish   power   for   Middlesboro, 


Pineville  and  the  mines.  It  will  also  furnish  power  to 
an  independent  company  for  a  trolley  line  between  various 
points  in  Bell  county. 

At  Alliance,  Ohio,  the  city  council  has  passed  an 
ordinance  for  a  $15,000  municipal  light  ])lant  which  will 
be  constructed  at  the  water  plant. 

Work  on  the  new  factory  for  the  Risdon  Tool 
&  Machine  Co.,  of  Naugatuck,  Conn.,  is  being  pushed  as 
rapidly  as  possible. 

Century  Knitting  Co.,  of  Spring  City,  Pa.,  is 
building  a  2-story  brick  factory,  72  by  140  ft.  in  size, 
at  Pottstown.     The  concern  will  employ  150  people. 

At  Alameda,  Cal.  contracts  have  been  signed  with 
the  electricity  commission  for  the  construction  of  a  group 
of  buildings  to  house  the  municipal  light  plant.  Besides 
the  main  powerhouse  there  are  to  be  2  other  structures 
erected  to  house  auxiliary  parts  of  the  big  plant.  The 
buildings  are  to  be  completed  within  20  working  days. 
They  are  to  be  of  fireproof  material  and  of  mission  design. 
The  lines  are  now  being  run  for  the  different  structures. 
In  the  auxiliary  buildings  will  be  the  office  of  the  super- 
intendent of  the  plant,  the  fire  alarm  batteries  and  storage 
quarters  for  surplus  material.  It  is  planned  to  have 
machinery  ready  for  operation  with  the  completion  of  the 
buildings. 

Considerable  stir  has  been  created  in  business  circles 
by  the  announcement  of  something  of  the  general  plans 
of  the  Erie  Railroad  for  future  improvements  in  Mead- 
ville,  Pa.,  and  along  the  line.  It  has  been  stated  that 
President  Underwood  approved  the  plans  for  the  proposed 
new  power  plant  to  be  erected  in  connection  with  the 
Meadville  shops  of  the  Erie.  To  that  statement  may  now 
be  added  the  fact  that  not  only  have  the  plans  been  ap- 
proved, but  it  is  very  likely  that  the  plant  will  be  started 
early  next  spring  and  pushed  to  early  completion,  which 
means  that  it  will  be  finished  during  the  summer. 

This  is  especially  good  news,  for  it  means  much  more 
than  might  appear  to  some  on  the  face  of  the  bare  state- 
ment that  the  Erie  was  about  to  build  a  quarter-of-a- 
million  power  plant  in  Meadville.  There  is  little  doubt  in 
the  minds  of  some  of  the  local  officials  that  it  means  the 
rebuilding  of  the  Meadville  shops  on  a  materially  larger 
scale. 

With  the  installation  of  the  electric  plant  there  will 
be  the  necessary  installation  of  equipment  for  its  use  in 
all  the  buildings,  the  intention  being  to  drive  all  the  pow- 
erful machinery  of  the  Meadville  shops  with  electricity. 

Covers  were  laid  for  56  persons  at  the  Fourth  Annual 
Banquet  of  the  West  Penn  Electric  Co.,  held  in  the  New 
Zimmerman  House,  Greensburg,  Pa.,  Dec.  11,  1912. 

The  regular  monthly  meeting  was  held  in  the  hotel 
parlors  at  11  a.m.,  previous  to  the  banquet.  Super- 
intendent of  Lighting,  W.  R.  Kenney,  presided  over  the 
first  period,  later  turning  the  meeting  over  to  District 
Superintendent  Wm.  Suite  at  which  time  papers  were 
read  by  E.  I.  Barnard,  on  "Electric  Motors  vs.  Gas 
Engines,"  and  L.  T.  Jackman,  on  "Meter  Reading  and 
District   Work." 

The  dining  room  decorations  bore  out  the  Holiday 
spirit,  while  roast  turkey  and  the  necessary  accessories 
occupied  a  prominent  place  on  the  menu.  A  concealed 
orchestra  furnished  excellent  music  for  the  banqueters. 

With  Mr.  W.  R.  Kenney  as  toastmaster,  responses 
were  made  by  quite  a  few  of  those  present,  among  whom 
were  E.  D.  Dreyfus,  statistician ;  H.  P.  Chambers,  super- 
intendent of  lighting;  T.  S.  Henderson,  manager  of  the 
New  Business  Department,  all  of  the  Pittsburgh  office; 
F.  A.  Moesta,  district  superintendent  at  Kittanning,  and 
\\'.  S.  Anderson,  chief  clerk  of  the  Connellsville  office. 
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NORDBERG  BELTED  TYPE  AIR 
COMPRESSORS 

A  Compact,  Self-contained,  Small  Unit  with  Efficient 
Unloading  Device  and  Intercooler 

WHILE  it  is  well  recognized  that  Corliss  com- 
pressors are  best  adapted  to  the  larger  capa- 
cities, from  100  cu.  ft.  per  minute  upward,  and 
they  maintain  their  high  efficiency  in  sizes 
smaller  than  this,  the  cost  per  unit  of  capacity  rises  to 
such  an  extent  as  to  make  them  commercially  unat- 
tractive, except  where  fuel  is  expensive.  There  is, 
therefore,  a  large  demand  for  power  driven  compres- 
sors in  sizes  from  300  cu.  ft.  per  minute  up  to  1200  cu. 
ft.  per  minute.  The  Nordberg  "S.C."  compressor  has 
been  designed  to  fill  this  demand. 


at  one  setting,  hence  the  entire  machine  is  self-alined  and 
self-contained. 

The  cylinders  are  thoroughly  water  jacketed,  not  only 
on  the  barrels,  but  on  the  heads.  The  separation  of  head 
and  barrel  jackets  does  not  depend  upon  a  gasket,  but  is 
made  with  an  outside  connection.  The  cylinder  and  valve 
bonnets  are  counterbored. 

The  outlet  valves  are  of  Nordberg  self-acting  poppet 
type,  each  size  of  compressor  being  supplied  with  suf- 
ficient number  to  give  ample  area  with  low  lift. 

These  valves  are  located  in  cages  and  are  provided 
with  removable  seats.  By  removing  valve  cap,  the  entire 
valve,  cage,  spring  and  seat  are  easily  removed.  The  con- 
struction of  the  valve  is  shown  in  Fig.  2. 

The  general  requirements  of  an  air  compressor  of  this 
type  demand  that  it  be  run  at  constant  speed,  maintain 


FIG.  1.  NORDBERG  TYPE  S.  C.  AIR  COMPRESSOR 


Rigidity  and  compactness  is  obtained  by  the  use  of  a 
frame,  which  is  one  casting,  containing  the  main  bear- 
ings and  slides  with  an  extension  which  serves  as  a  base 
plate  for  the  air  cylinders  and  also  as  space  for  inter- 
cooler. The  cavities  under  the  cranks  serve  as  oil  reser- 
voirs ;  the  slides  are  bored  and  the  cylinder  flanges  faced 


a  constant  pressure  and  deliver  a  variable  quantity  of 
air,  depending  upon  the  demand  for  air.  Each  of  the 
inlet  valve  arms  is  provided  with  a  latch  which  carries 
a  lever  actuated  by  a  small  air  piston.  The  end  of  this 
lever  is  central  with  the  valve  stem,  hence  receives  no 
motion  from  movement  of  valve  arm. 
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When  the  latch  engages  the  hook,  which  is  keyed  to 
the  valve  arm,  the  inlet  valve  is  opened  and  closed  by 
eccentrics,  but  when  the  latch  is  disengaged  the  valve 
remains  stationary  and  open,  hence  no  air  is  compressed. 

The  governor  consists  of  a  cylinder  provided  with  a 
piston  loaded  by  weights  and  springs,  and  counterbal- 
anced by  the  air  pressure ;  and  it  is  further  provided  with 
an  oil  pot  to  insure  smooth  operation. 

Tapped  off  the  pressure  cylinder  at  successively  higher 
points  are  ports  which  admit  air  to  small  pipes  which 
lead  to  the  small  pistons  opening  the  valve  latches.  As 
the  air  pressure  rises,  the  ports  are  successively  un- 
covered by  the  i)ist()n,  thus  admitting  air  under  the  small 
pistons  which  operate  the  latches. 

In  a  2-stage  machine,  the  crank  end  of  the  low- 
pressure  cylinder  and  head  end  of  the  high-pressure 
cylinder  are  first  unloaded  simultaneously,  then  the  other 
2  ends  follow  if  the  demand  for  air  continues  to  de- 
crease. In  a  duplex  machine,  the  unloading  is  done  in 
4  steps. 

The  entire  economy  of  2-stage  compression  over  sin- 
gle stage  depends  upon  the  cooling  done  by  the  inter- 
cooler.  In  the  Nordberg  type,  this  is  located  in  the 
base  and  is  one  of  the  most  important  elements  in  the 
design  of  the  compressor.     The  cooler  is  made  up  of 


NEW  PLANT  OF  H.  W.  JOHNS- 
MANVILLE  CO. 

IN  the  new  plant  of  the  II.  W.  Johns-Manville  Com- 
pany, at  Manville,  N.  J.,  are  included  9  buildings, 
which,  together  with  their  products,  are  classified  as 

follows:  a — Textile  and  Packing;  b — Rubber  plant; 
Electrical  Specialties  and  Printing  Department;  c — 
Pipe  Coverings;  d — Paper  Mill;  e — Magnesia;  f — 
Roofing;  g — Mastic  and  Waterproofing;  h — Roofing 
Coatings ;  Power  Plant  and  Pump  House. 

These  building  are  of  brick,  steel  and  concrete, 
planned  for  safety  and  operating  conditions  for  the 
employes.  The  "daylight"  form  of  construction  which 
is  employed  throughout  permits  a  flood  of  light  to 
enter  the  buildings  through  large  triple-unit  windows 
placed  close  together.  Healthful  ventilation  is  fur- 
nished by  means  of  steel  ventilating  sash  which  pro- 
vides a  constant  supply  of  fresh  air  without  causing 
drafts. 

Each  building  has  an  average  length  of  1000  ft. 
and  is  a  separate  factory  in  itself  capable  of  being 
operated  as  an  independent  unit  without  relation  to 
the  other  buildings  in  the  group.  The  total  combined 
floor  area  of  all  the  buildings  is  about.  1,000,000  sq.  ft. 


FIG.  2.  NORDBERG  POPPET 
TYPE  OUTLET  VALVff 

i/^-in.  tubes,  closed  at  one  end,  around  which  tubes  the 
air  is  made  to  pass  several  times  by  means  of  baffles. 
Inside  these  large  tubes  are  smaller  tubes  open  at  the 
ends  and  extending  nearly  to  the  end  of  the  large  tubes. 
The  water  circulates  in  through  the  small  tubes  and  re- 
turns through  the  space  between  the  small  and  large 
tubes.  The  small  tube  i)late  is  provided  with  a  cover 
carrying  baffles  for  the  water,  so  that  the  entire  cooler 
is  built  strictly  on  the  counter-current  principle,  the  ad- 
vantages of  which  are  well  known  to  all  engineers. 

These  compressors  are  among  the  latest  designs  of 
the  Nordberg  Mfg.  Co.,  of  Milwaukee,  Wis.,  and  repre- 
sent the  application  of  the  most  modern  theories  of  air 
compression  in  small  quantities. 


The  man  who  does  not  read  is  very  likely  to  be  a 
little  conceited  and  think  that  he  knows  just  how  to 
do   things   without    help    from    any   outside    source. 

He  is  inclined  to  think  disparagingly  of  a  "book" 
engineer,  as  he  sees  fit  to  call  the  man  who  reads  and 
tries  to  keep  posted  and  up  with  the  times.  He  is  gen- 
erally the  first  to  condemn  anv  new  appliance  that  comes 
out.  ' 


FIG.    3.      PARTS   OF   INTERCOOLER 

Power  is  furnished  by  the  company's  power  plant, 
which  consists  of  the  latest  type  of  General  Electric 
turbo  generators,  6  Babcock  &  Wilcox  high-pressure 
water-tube  boilers  aggregating  5000  lip.  All  steam 
pipes  are  insulated  with  J-M  Asbesto-Sponge  Felted 
Covering  in  order  to  effect  a  maximum  saving  of  fuel. 
Power  and  lighting  cables,  instead  of  beitig  strung  on 
overhead  poles,  as  is  generally  the  case  in  factory 
installations,  are  led  underground  through  conduit, 
thereby  eliminating  cable  troubles.  The  buildings 
are  heated  by  exhaust  steam  also  conveyed  under- 
ground from  the  power  plant. 

The  new  plant  is  located  on  a  picturesque  tract  of 
320  acres,  divided  by  the  Raritan  River,  in  the  town 
formerly  known  as  F"indern,  N.  J.,  but  which  name  was 
changed  to  Manville.  The  company's  private  rail- 
road system,  comprising  5  miles  of  tracks,  connects 
directly  with  the  Central  Railroad  of  New  Jersey, 
the  Lehigh  Valley  and  the  Philadelphia  &  Reading 
Railroad,  and  these  railroads  have  made  preparations 
to  operate  special  work  trains  to  and  from  Manville 
for  the  accommodation  of  those  of  the  3000  employes 
who  live  in  nearby  towns. 
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OTIS  WATER  PURIFYING 
SYSTEM 

IN  the  Otis  System  for  purifying  feed  water  for 
steam  boiler  use,  is  a  precipitator  and  a  separator. 
The  feed  water  should  first  be  heated  by  exhaust 
steam  in  a  feed-water  heater  of  some  good  make, 
preferably  a  pressure  heater  that  will  bring  the  temper- 
ature of  the  feed  water  up  to  200  deg.  F.  Then  instead 
of  allowing  this  water  to  go  into  the  steam  boiler  let 
it  pass  first  through  the  precipitator  where  a  small 
amount  of  live  steam  is  introduced  into  the  tubes  of 


THE    OTIS   PURIFYING    SYSTEM 


the  precipitator  to  bring  the  temperature  of  the  feed 
water  up  to  300  deg.  or  over  before  is  passes  into  the 
separator. 

This  separator  is  constructed  with  3  grades  of  the 
best  emery,  also  cast-iron  perforated  plates  and  several 
copper  screens  to  hold  the  sediment  after  it  is  sepa- 
rated from  the  water.  The  feed  water  then  passes 
through  this  bed  of  emery  which  is  made  of  thickness 
and  surface  to  hold  all  of  the  impurities  from  going  into 
the  boiler.  For  this  reason  the  system  is  guaranteed 
by  the  makers.  The  Stewart  Heater  Co.  of  Buffalo, 
N.  Y.,  to  prevent  the  formation  of  scale  of  any  kind 
on  the  tubes  or  plates  of  a  steam  boiler,  and  is  shipped 
by  them  on  this  guarantee  to  all  responsible  users. 


THE  NEW  STARRETT  HUB 
MICROMETER 

ANEW  style  of  micrometer  made  by  the  L.  S. 
Starrett  Co.,  of  Athol,  Mass.,  is  particularly 
adapted  for  measuring  thickness  of  hubs  in 
wheels  and  gears  where  extreme  accuracy  is 
of  importance.  Until  recently  the  only  method  of 
measuring  hub  thicknesses  has  been  to  lay  a  straight 


micrometer    does    away    with 
common   with    the    rule   or   caliper 


This    new    Starrett 
liability   of   error 

method  because  the  measurement  is  made  direct  and 
the  micrometer  reading  insures  accuracy 

,  The  feature  of  this  micrometer  is  the  frame,  which 
instead  of  flaring  out  in  a  semi-circular  form  is  offset 
only  slightly  from  the  center  line  of  the  spindle.  By 
making  the  frame  narrow,  it  may  be  easily  inserted 
in  holes  as  small  as  ^  in.  in  diameter. 

The  micrometer  has  the  Starrett  speeded  thumb 
piece  and  ratchet  stop,  and  also  lock  nut  for  use  when 
the  micrometer  is  to  be  used  as  a  gage. 
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OFFICE  BUILDING  SMOKESTACK 

How  a  Pittsburgh  Building  Solved  the  Problem  Easily 

THIS    building   is   located   on   one   of  the   Smoky 
City's    best    business   corners,   is   26   stories   in 
height,  and  of  the  latest  and  most  improved  type 
of  modern  fireproof  construction  throughout. 
The  smoke  stack,  rising  400  ft.  in  the  air  is  lined 
throughout  with  2-in.  J-M  Vitribestos   manufactured 
by  the  H.  W.  Johns-Manville  Co.,  and  applied  by  its 
Pittsburgh  branch. 

The  Vitribestos  lining  is  attached  to  the  interior 
of  the  stack  to  a  thickness  of  only  2  in.,  consequently 
does  not  occupy  much  flue  space,  but  presents  a  solid 


STARRETT    HUB    MICROMETER 

edge  on  one  side  of  the  hub  and  put  a  steel  rule 
through  the  bore,  reading  the  thickness  on  the  oppo- 
site side  from  the  straight  edge.  Sometimes  when 
the  total  diameter  of  the  wheel  or  gear  was  small  a 
pair  of  calipers  was  slipped  over  and  the  thickness  of 
the  hub  calipered  in  the  usual  manner. 


FIRST    NATIONAL    BANK    BUILDING    AT 
PITTSBURGH,    PA. 

interior  surface,  thus  protecting  the  metal  stacks  from 
sulphurous  and  other  destructive  acids  and  insulating 
them  from  great  heat. 

Large  slabs,  3  by  6  ft.,  of  2-in.  thickness,  weigh, 
with  all  attachments,  only  30  lb.  per  cu.  ft.  in  place, 
or   around    5    lb.    per   sq.'ft.    of   stack   area.     Weight 
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must  be  considered  in  determining  the  strength  of 
foundation  and  in  its  general  strain  upon  the  entire 
building,  all  of  which  is  one  riveted  unit.  The  weight 
of  the  lining  must  finally  be  supported  by  the  stack, 
whether  the  latter  be  of  steel  or  brick  construction. 

It  is  evident  that  this  lining,  weighing  so  little, 
must  result  in  saving,  by  allowing  reduction  in  dia- 
meter and  thickness,  which  will  go  far  to  pay  the 
difference  in  its  first  cost. 

A  5-in.  lining  in  a  6-ft.  diameter  stack  obstructs 
26  per  cent  of  the  opening,  but  a  2-in.  lining  obstructs 
not  quite  11  per  cent.  While  this  building  was  de- 
signed to  be  26  stories  in  height,  only  5  stories  were 
built  in  the  original  undertaking  completed  4  yr.  ago. 
This  part  of.  the  building  is  nearly  all  occupied  by 
the  bank,  which  continued  to  occupy  it  while  the  re- 
maining 21  stories  were  being  erected.  Four  years 
ago  the  stack  erected  for  the  5-story  building  was 
lined  with  J-M  Vitribestos,  and  it  then  became  neces- 
cary  to  build  this  stack  to  a  total  height  of  400  ft., 
without  interfering  with  its  use,  as  the  bank  required 
operation  of  the  furnaces  for  heating  purposes  during 
the  winter. 

The  extension  of  the  stack  was  made  by  manu- 
facturing the  steel  in  18-ft.  sections  and  riveting  all 
joints  except  at  the  ends  of  the  sections  which  were 
flanged  joints.  The  18-ft.  sections  were  lined  with 
Vitribestos  before  they  were  carried  to  the  building, 
and  these  sections  were  hoisted  and  set  in  place  with- 
out interfering  with  the  operation  of  the  stack.  When 
the  last  section  was  set  in  place,  the  stack  was  per- 
fectly lined  with  the  exception  of  the  open  joints 
every  18  ft. 

With  the  arrival  of  mild  spring  weather,  these 
joints  were  sealed  up  and  inspection  showed  that  the 
material  which  had  been  in  service  for  4  yr.  was 
in  as  good  condition  as  when  first  applied. 


COPPUS  TURBO  BLOWER 

THIS  device,  recently  introduced  for  accelerating 
draft  for  boiler  fires,  consists  of  a  steam  turbine 
driving  a  fan  blower,  both  turbine  wheel  and  fan 
wheel  being  mounted  on  the  same  shaft.  The 
outfit  is  placed  in  the  ash  pit  wall  with  the  turbine 
entirely  outside,  while  the'  fan  wheel  revolves  in  a 
cast-iron  cylinder  projecting  into  the  wall  so  that  the 
air  will  be  delivered  into  the  ash  pit.  The  entering 
air  passes  around  the  turbine  and  through  the  fan 
wheel. 

This  blower  has  the  advantages  of  simplicity  and 
those  of  forced  or  undergrate  draft.  It  is  customary 
to  install  a  Coppus  blower  for  each  boiler  unless  the 
boilers  are  very  small,  in  which  case,  one  blower  fur- 
nishes air  for  2  boilers,  the  damper  arrangement  being 
such  that  the  draft  to  either  boiler  may  be  cut  out  while 
the  boiler  is  shut  down  for  cleaning  or  repairs.  On 
very  large  boilers  excellent  results  are  obtained  by 
dividing  the  ash  pit  by  a  wall  into  2  parts,  so  that  one 
portion  of  the  grates  may  be  cleaned  and  the  load 
carried  by  operating  the  rest  of  grate  at  a  maximum 
load.  Only  a  small  portion  of  the  furnace  is  thus  cut 
out  and  the  boiler  develops  nearly  its  rated  capacity. 
The  turbine  of  the  Coppus  is  of  the  impulse  type, 
the  wheel  being  a  flat  disk,  having  on  its  periphery 
a  large  number  of  smooth  drawn  steel  buckets,  over 
200  on  most  sizes.  The  number  of  buckets  is  sufficient- 
ly large  and  the  buckets  near  enough  together  to  in- 
sure efficiency.  The  bucket  wheel  is  made  to  revolve 
by  the  steam,  which  is  admitted  under  pressure  to  a 


steam  chamber  within  the  turbine  casing.  From  this 
steam  chamber,  which  is  of  minimum  dimensions  in 
order  to  reduce  radiation  losses,  the  steam  passes 
through  3  nozzles,  one  of  which  is  connected  direct  to 
the  steam  supply  pipe  while  the  steam  to  the  other  2 
may  be  shut  off  by  hand-operated  valves  on  each  side 
of  the  steam  pipe.  The  nozzles  deliver  jets  of  steam 
against  the  buckets  at  an  angle  of  20  deg.  to  the  plane 
of  rotation.  The  placing  of  the  Coppus  buckets  and  the 
angle  at  which  the  steam  reaches  the  bucket  wheel  is 
in  accordance  with  the  practice  followed  by  the  manu- 
facturers of  the  best  turbines  of  the  impulse  type.. 

After  doing  its  work  on  the  buckets  of  the  revolv- 
ing  wheel,  the  exhaust  steam  leaves  at  the  bottom, 
passing  through  an  elbow  formed  at  the  lower  side  of 
the  casing  and  then  through  a  pipe  extending  beneath 
the  fan  blower  and  forming  part  of  the  lower  side  of 
the  casing.  Discharging  in  an  upward  direction,  the 
exhaust  steam  mingles  with  the  current  of  air  raising 
its  temperature  before  it  enters  the  ash  pit. 


COPPUS    TURBINE    WHEEL    AND    BLOWER 

The  shaft  which  carries  the  turbine  wheel  and  fan 
wheel  is  supported  at  both  ends  by  ball  bearings  which 
are  capable  of  carrying  a  load  greatly  in  excess  of  the 
existing  load,  the  balls  being  ^g  in.  in  diameter.  The 
design  of  this  blower  is  such  that  the  overhang  of  the 
bucket  wheel  at  one  end  and  the  fan  wheel  at  the 
other  end  is  a  minimum  and  as  nearly  balanced  as  pos- 
sible. By  means  of  spacing  rings  and  nuts,  every- 
thing on  the  shaft  is  properly  located  and  held  rigidly. 
The  ball  bearings  are  entirely  enclosed,  the  covers 
forming  an  oil-tight  chamber.  Without  proper  en- 
closure, the  bearings,  over  which  the  air,  laden  with 
dust,  passes,  are  sure  to  wear  out  in  a  very  short  time. 

The  bucket  wheel  is  provided  with  a  ring  which 
projects  into  the  casing  and  forms  a  close  running 
fit  but  not  a  bearing.  This  ring  is  provided  with 
grooves,  in  which  steam,  escaping  from  the  turbine 
casing  condenses  and  when  it  leaves  the  last  groove, 
it  is  in  the  form  of  water. 


THE  GENERAL  ELECTRIC  CO.  has  recently 
issued  Bulletin  No.  902,  which  describes  Sprague 
Electric  Grab-Bucket  Cranes,  wtth  special  reference 
to  the  handling  of  coal.  Their  economy,  scope,  speed 
and    simplicity   of   control    are    emphasized. 
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BOOK  REVIEW 

Light:  Its  Use  and  Misuse,  a  primer  on  light  and 
illumination  which  was  published  last  month  by  the  Illum- 
inating Engineering  Society,  29  West  39th  Street,  New 
York,  has  already  gone  into  a  second  edition.  Written 
in  a  clear  and  comprehensive  manner  for  popular  reading, 
this  little  pamplet  has  met  with  immediate  favor.  It 
has  occasioned  considerable  complimentary  criticism 
from  people  who  are  generally  supposed  to  have  little 
or  no  interest  in  the  subject  of  lighting.  From  the 
heads  of  engineering  and  physics  departments  of  schools 
and  colleges  the  society  has  received  numerous  letters 
of  recommendation  together  with  requests  for  quantities 
of  the  primer  for  distribution  to  students.  Architects, 
engineers,  oculists,  merchants  and  others  have  also  ex- 
pressed their  appreciation  of  the  publication.  Several 
lighting  companies  are  planning  to  issue  it  to  their 
customers.  One  large  manufacturing  company  in  Lon- 
don has  cabled  for  permission  to  print  and  distribute  a 
large  edition  in  Europe.  It  is  not  unlikely  that  the 
primer  will  go  into  many  editions. 

The  "Mechanical  World"  Electrical  Pocket  Book 
for  1913  has  been  received  at  this  office.  It  is  4  by  6,  a 
convenient  size  for  carrying  in  the  pocket  and  contains  240 
pages  aside  from  a  diary  in  the  back. 

In  this  edition  a  number  of  pages  have  been  added 
and  some  of  the  sections  have  been  rewritten  and  ex- 
panded. In  particular  is  this  the  case  with  sections  deal- 
ing with  generators  aiid  motors,  and  with  electrical  meas- 
uring instruments.  A  new  section  on  magnetic  circuits 
and  magnetic  materials  has  been  introduced ;  also  one  on 
load,  demand,  diversity  and  power  factors.  Other  new 
sections  deal  with  electric  motor  applications,  motor  con- 
trol by  switches,  fuel  in  central  stations,  depreciation,  etc. 


CATALOG  NOTES 

ALBERGER  GAS  ENGINE  CO.,  of  Buffalo, 
N.  Y.,  has  recently  issued  a  catalog  describing  its 
tandem  gas  engines. 

WM.  C.  ROBINSON  &  SON  CO.,  of  Baltimore, 
is  distributing  among  its  patrons  a  small  calendar  for 
1913,  similar  to  those  issued  for  previous  years. 

THE  SOOTHSAYER,  a  booklet  from  Albany 
Lubricating  Co.,  708-710  Washington  St.,  New  York, 
has  reference  to  Albany  grease. 

"Don'ts  for  Buyers  of  Lubricants"  is  the  title  of  a 
circular  on  the  same  subject. 

ATLAS  BALL  CO.,  of  Philadelphia,  has  issued 
a  catalog  describing  its  balls  of  imported  chrome 
alloy  steel,  the  highest  grade  of  which  is  asserted  to 
be  round  and  true  to  size  within  1/10,000  in.  The 
processes  of  manufacture,  from  forging  to  polishing, 
are  interestingly  explained. 

BISMARCK,  for  having  welded  the  elements  of  a 
loose  confederation  into  a  strong  empire,  is  classed 
among  Makers  of  Unions  and  his  career  is  summar- 
ized from  an  interesting  point  of  view  in  a  folder  of 
the  historical  series  issued  by  the  Jefferson  Union 
Co.  Some  comparisons  are  also  made  in  reference 
to  Jefferson  unions  in  Folder  No.  3,  which  may  be 
obtained  from  the  manufacturers  at  Lexington,  Mass. 

THE  STERLING  DESTRUCTOR,  a  publication 
issued  by  the  Griscom-Russell  Co.,  90  West  St.,  New 
York,  describes  many  installations  of  the  destructor, 
which  is  an  English  high  temperature  furnace  for 
the  disposal  of  municipal  refuse  and  industrial  waste. 


J.  P.  LISK,  of  15  Quincy  St.,  Brooklyn,  N.  Y.,  has 
forwarded  a  blue  circular  of  Universal  saddles  for 
supporting  tanks,  boilers  and  feed  water  heaters,  18  in. 
to  18  ft.  in  diameter. 

THE  CLING-SURFACE  CO.,  1028  Niagara  Street, 
Buffalo,  N.  Y.,  has  gotten  out  its  1913  calendar,  dedi- 
cated to  the  N.  A.  S.  E.  and  its  members,  and,  as 
long  as  they  last,  will  gladly  mail  one  to  any  engineer 
asking  for  it. 

THE  BABCOCK  &  WILCOX  CO.,  85  Liberty 
St.,  New  York,  has  just  issued  a  catalog  entitled  "The 
Stirling  Water-Tube  Boiler." 

LOOMIS-PETTIBONE  gas  generating  system 
for  water  gas  and  producer  gas  manufacturers  a  sub- 
stitute for  oil  for  furnace  work  where  high  and  low 
heats  are  essential.  Several  advantages  of  the  sys- 
tem are  enumerated,  the  apparatus  and  operation  are 
explained  and  the  cost  is  compared  with  that  of  fuel 
in  oil  fired  furnaces,  in  Bulletin  106,  from  Power  and 
Mining  Machinery  Co.,  of  Milwaukee. 

CONSIDERATIONS  GOVERNING  THE  SE- 
LECTION of  a  modern  steam  engine  are  discussed  in 
an  illustrated  bulletin.  No.  1,  from  the  Harrisburg 
Foundry  and  Machine  Works,  Harrisburg,  Pa.  Sim- 
ple and  compound  single  valve  and  Corliss  valve  en- 
gines are  compared,  and  an  illustrative  problem  shows 
the  relative  steam  consumption. 

THE  GENERAL  ELECTRIC  COMPANY  has  de- 
signed and  standardized  switchboard  panels  which  long 
experience  and  accurate  knowledge  of  requirements  have 
demonstrated  will  successfully  meet  the  demands  for 
which  they  are  intended,  and  has  just  issued  two  bulle- 
tins ;  one  illustrating  and  describing  alternating  current 
switchboard  panels  for  three-phase,  three-wire  circuits, 
of  240,  480  and  600  volts,  25  to  60  cycles,  and  the 
other  describing  direct  current  switchboards,  double 
polarity,  125,  250  and  600  volts.  These  bulletins  are 
numbered  4996  and  4995,  respectively. 

"ECONOMY  IRRIGATION  BY  PUMPING,"  is 
a  book  which  will  be  found  attractive  and  interesting 
by  those  who  have  any  leaning  toward  out-of-door 
pursuits,  as  well  as  to  those  who  are  interested  in  their 
machine.  It  shows  what  is  being  accomplished  by 
irrigation  in  the  great  western  country,  how  it  is  being 
accomplished,  and  the  machinery  that  is  adopted  for 
such  work.  It  explains  the  different  methods  of  irri- 
gation, the  obtaining  and  distribution  of  water,  meas- 
urement of  the  water  flow,  and  the  arrangements  of 
pumping  parts,  both  electrical  and  gas  engine  driven. 
Tables  also  show  the  friction  of  water  in  pipes,  the 
consumption  of  gasoline  for  pumping,  electric  current 
needed  for  pumping,  the  discharge  from  nozzles  and 
other  important  hydraulic  data.  The  book  can  be 
obtained  from  the  American  Well  Works,  Aurora,  111. 

HOMESTEAD  VALVES  and  other  specialties 
are  described  and  illustrated  in  the  1912  catalog  of  the 
Homestead  Valve  Mfg.  Co.,  of  Homestead,  Pa.  Ad- 
vantages of  their  construction  are  given  and  compari- 
sons are  made  with  other  types  of  valves. 

TACHELLA  OIL-BURNING  DEVICES,  made 
by  Tachella  &  Krieger,  916  Victoria  Bldg.,  St.  Louis, 
Mo.,  are  adapted  to  isolated  industrial  heating  appara- 
tus such  as  that  for  dwellings,  baking  ovens,  fire  en- 
gines, metallurgical  heating,  street  and  railroad  car 
heating.  The  device  is  shown  in  Bulletin  N.  4,  issued 
by  the  maufacturers. 
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HEWES  &  PHILLIPS  IRON  WORKS,  Newark, 
N.  J.,  has  recently  issued  a  catalog  on  improved  double- 
ported  Corliss  steam  engines.  Various  designs  are 
illustrated  by  engravings.  The  range  of  sizes  varies 
from  50  to  1000  hp.  in  noncondensing  engines,  and 
from  150  to  1500  hp.  in  compound  condensing  engines. 
All  details  of  the  engines  are  made  upon  the  duplicate 
and  interchangeable  system. 

INSTRUCTIONS  FOR  STOPPING  LEAKS  in 
screw-thread  pipe  joints  will  interest  engineers.  Those 
desiring  a  copy  of  this  circular  may  obtain  one  by 
sending  name  and  address  to  the  Smooth-On  Mfg.  Co., 
572-574  Communipaw  Ave.,  Jersey  City,  N.  J. 

THE  DEANE  OF  HOLYOKE,  a  triple-plunger 
artesian  well  pump,  is  described  as  meeting  all  re- 
quirements for  pumping  large  deep  wells  and  deliver- 
ing 40  per  cent  more  water  than  a  double-acting  or 
2-plunger  pump  of  the  same  size  and  speed.  Illus- 
trations show  the  pump  and  the  method  of  driving 
the  pistons.  The  manufacturers  are  the  Deane  Steam 
Pump  Co.,  115  Broadway,  New  York,  and  the  bulletin 
is  D225. 

BALLWOOD  WELDED  FLANGES,  for  steam. 
air,  gas  and  hydraulic  piping,  are  made  of  wrought 
steel  of  the  same  grade  of  metal  as  the  pipe.  They 
are  described  as  averting  accidents  and  inconvenience 
resulting  from  leaks  due  to  faulty  steam  joints.  Cir- 
cular 104,  on  this  subject,  has  been  received  from  the 
Ball  and  Wood  Co.,  17  Battery  Place,  New  York. 

ISOLATED  AND  SMALL  PLANT  switchboards 
for  use  with  gasoline-electric  sets,  and  for  alternating 
and  direct  current,  are  described  in  the  General  Elec- 
tric Co.'s  Bulletin  Xo.  4037.  While  designed  pri- 
marily for  use  with  the  company's  gas-electric  generat- 
ing sets,  they  are  suitable  for  use  in  any  generating 
units  of  the  same  rating,  and  are  intended  for  small 
lighting  plants. 

BULLETIN  NO.  A4036  describes  the  General 
Electric  Co.'s  direct-current  exciter  panels  for  use  in 
connection  with  alternating-current  generator  panels 
when,  for  any  reason,  speed  control  of  exciters  is  de- 
sired. They  are  designed  for  controlling  exciters  of 
capacities  ranging  from  5  to  100  kw.  This  bulletin 
supersedes  the  company's  previous  bulletin.  No.  4917, 
on  this  subject. 

"PROGRESSION  and  the  Lentz  Engine,"  pub- 
lished by  Erie  City  Iron  Works,  Erie,  Pa.,  quotes 
from  instructive  articles  on  the  value  of  dry  steam  and 
superheat.     The  Lentz  engine  is  illustrated  in  detail. 

The  same  company  has  issued  pamphlets  on  the 
following  subjects:  horizontal  water-tube  boilers;  hori- 
zontal tubular  stationary  boilers,  built  on  a  minimum 
factor  of  safety  of  5 ;  vertical  water-tube  boilers,  also 
having  a  safety  factor  of  5,  some  of  whose  character- 
istics are  metal  casing  outside  the  masonry  setting, 
superheated  steam,  ease  with  which  repairs  are  made 
and  avoidance  of  frequent  necessity  for  repairs ;  a  re- 
port of  results  of  quality  of  steam  from  Erie  City  ver- 
tical water-tube  boiler,  contained  in  Bulletin  No.  2 ; 
the  "Economic"  boiler,  represented  as  safe,  economical 
and  compact;  Erie  City  shaking  grates,  with  illustra- 
tions showing  them  complete  and  in  detail. 

THE  SMOOTH-ON  MFG.  CO.  has  just  issued 
a  new  edition  of  its  Smooth-On  iron  cement  book 
No.  7.  Smooth-On  iron  cement  No.  7  is  a  hydraulic, 
chemical  iron  cement,  prepared  and  sold  in  powdered 
form  and  used  for  waterproofing,  slopping  leaks  of 
concrete,  hardening  concrete  and  for  bonding  concrete 


to  concrete  and  brick  to  brick  or  any  porous  sub- 
stances. The  new  instruction  book  is  illustrated, 
showing  a  few  of  the  many  ways  in  which  this  Smooth- 
On  iron  cement  No.  7,  has  been  used  and  the  results 
obtained.  It  will  prove  valuable  and  interesting 
reading  to  anyone  troubled  with  concrete  leaks  or 
the  hardening  of  concrete.  A  copy  of  this  book  will 
be  sent  free  of  charge  to  anyone  sending  name  and 
address  to  the  Smooth-On  Mfg.  Co.,  Jersey  City,  N.  J. 

THE  REMINGTON  OIL  ENGINE  CO.,  120 
Broad  St.,  New  York  City,  has  issued  Bulletins  8-C-12, 
ll-D-12  and  9-E-12,  which  show  interestingly  several 
purposes  for  which  Remington  engines  are  intended. 
Marine  types  are  used  in  freight,  passenger,  tug  and 
fishing  boats,  etc.  Among  the  uses  for  which  the 
stationary  types  are  designed  are  electric  lighting, 
compressing  air,  refrigeration,  milling  and  manufac- 
turing. 

STEAM  SPECIALTIES,  Catalog  No.  3,  from 
Schade  Valve  Mfg.  Co.,  2528-2538  North  American 
St.,  Philadelphia,  illustrates  many  types  of  valves, 
explaining  the  construction  and  application  of  each. 

FROM  DETROIT  ENGINEERING  Society, 
member  of  Association  of  Engineering  Societies,  we 
have  received 'the  1912-1913.  Year  Book  with  list  of 
members,  and  constitution  and  by-laws  of  the  society. 

"A  FIRE  DEPARTMENT  in  your  building"  is 
the  title  of  a  folder  showing  the  J-M  Success  liquid 
fire  extinguisher,  manufactured  by  H.  W.  Johns- 
Manville  Co. 


TRADE  NOTES 

YORK  MANUFACTURING  CO.,  York,  Pa.,  an- 
nounces the  following  among  plants  recently  installed : 

Washington  Terminal  Co.,  Washington,  D.  C,  one 
40-ton  ice-making  absorption  machine,  and  one  40-ton 
can  ice-making  plant;  Prag  Distilled  Water  Ice  Co., 
Delhi,  India,  one  65-ton  vertical  single-acting  refriger- 
ating machine  and  cross  compound  engine ;  Silver 
City  Power  Co.,  Silver  City,  New  Mexico,  one  10-ton 
flooded  ice-making  plant;  Schenley  Hotel,  Pittsburgh, 
Pa.,  one  20-ton  standard  vertical  single-acting  com- 
pression side  and  refrigerating  plant;  Cochrane  Pack- 
ing Co.,  Kansas  City,  Kansas,  one  11-ton  motor-driven 
compression  side  and  brine  refrigerating  plant;  Desel- 
Boettcher  Co.,  Corpus  Christi,  Texas,  one  11-ton 
refrigerating  compression  side  and  direct  expansion 
refrigerating  plant;  Wayne  County  Canning  Co., 
Marine,  N.  Y.,  one  11-ton  refrigerating  compression 
side;  Kent  Co.,  Ltd.,  Montreal,  Canada,  one  8-ton 
refrigerating  compression  side  and  direct  expansion 
refrigerating  plant  for  E.  &  A.  Leduc,  Montreal, 
Canada ;  Fleischmanns  Restaurant,  New  York,  N.  Y., 
one  6-ton  steam-driven  refrigerating  compression  side 
and  refrigerating  plant ;  Independent  Ice  Co.,  Wilming- 
ton, N.  C.,  12,000  ft.  of  1^-in.  brine  piping  with  brine 
mains,  2000  ft.  of  2-in.  direct  expansion  piping  and 
connections,  also  50-ton  shell  and  tube  brine  cooler 
with  exchanger,  dehydrator,  etc.,  for  additions  to 
present  absorption  refrigerating  plant;  Peoples  Ice 
Co.,  Carthage,  Mo.,  one  18-ton  ice-making  plant  and 
miscellaneous  material ;  Schaffner  Bros.  Co.,  Erie,  Pa., 
one  80-ton  horizontal  double-acting  refrigerating  com- 
pression side  and  pipe  connections  to  present  refriger- 
ating plant;  Doffinger's  Dairy,  Elverson,  Pa.,  one  11- 
ton  steam-driven  refrigerating  compression  side  and 
refrigerating  plant;  Grand  Market  Co.,  Denver,  Colo., 
one  6-ton   belt-driven  compression   side  and   refriger- 
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ating  plant;  A.  W.  McDonald,  Newman,  Cal.,  one 
17-ton  belt-driven  compression  side  and  refrigerating 
plant;  Excelsior  Creamery  Co.,  Barallo,  Miss.,  one 
8-ton  belt-driven  compression  side  and  refrigerating 
plant;  Oilman  Bros.  Co.,  Ocean  Park,  Cal.,  one  4-ton 
belt-driven  compression  side  and  refrigerating  plant ; 
Rhodes  Bros.  Co.,  Tacoma,  Wash.,  one  4-ton  belt- 
driven  compression  side  and  refrigerating  plant. 

ON  DECEMBER  14,  1913,  the  City  of  Yonngs- 
town,  Ohio,  awarded  to  the  Kerr  Turbine  Co.  con- 
tract for  an  Economy  turbine,  direct-connected  to  a 
Wilson-Snyder  centrifugal  pump,  the  duty  being 
80,000,000  foot  pounds.  This  and  a  triple-expansion 
reciprocating  pump  with  a  duty  of  163,000,000  foot 
pounds,  are  to  be  used  in  the  pumping  plant  at  Youngs- 
town,  the  turbine  pump  to  be  installed  in  90  days  and 
ready  to  carry  the  load,  while  the  older  machinery  is 
being  replaced  by  the  triple  expansion  Todd  pump. 
This  arrangement  is  one  used  by  the  City  of  Chicago, 
under  the  direction  of  Col.  Henry  A.  Allen;  the  triple 
expansion  engine  operating  with  a  low  coal  consump- 
tion for  the  regular  load,  and  the  turbine,  which  has 
low  first  cost  and  small  fixed  charges,  being  installed 
as  supplementary  to  carry  extra  loads. 

THE  GOULDS  MFG.  CO.,  Seneca  Falls,  N.  Y., 
announces  that  the  Mine  and  Smelter  Supply  Co., 
Denver,  Colo.,  have  been  appointed  as  agents  for  the 
Goulds  line  of  triplex  power  pumps.  Their  territory 
will  include  the  entire  state  of  Colorado  and  adjacent 
counties  in  the  states  of  Wyoming,  New  Mexico,  South 
Dakota  and  Montana. 

THE  AUTOMATIC  STEAM  TRAP  &  Specialty 
Co.,  manufacturers  of  the  Barton  Automatic  steam 
trap,  has  decided  to  combine  its  Cleveland,  Toronto 
and  Detroit  offices  and  manufacturing  interests  under 
one  roof.  All  communications  after  Jan.  1,  1913, 
should  be  addressed  to  The  Automatic  Steam  Trap 
&  Specialty  Co.,  316-20  Harper  Avenue,  Detroit,  Mich. 

THE  DEARBORN  CHEMICAL  Co.,  has  em- 
ployed Mr.  Warren  P.  Sayers  of  Cincinnati  in  its 
sales  department,  Mr.  Sayers  will  assist  Mr.  Dan 
Delaney,  manager  of  the  Cincinnati  office,  in  the  sur- 
rounding territory. 

THE  RATEAU  STEAM  REGENERATOR  CO., 
140  Cedar  St.,  N.  Y.,  has  been  awarded  a  contract  by 
the  Carnegie  Steel  Co.  for  a  complete  Rateau  patent 
steam  regenerator  equipment  for  their  Homestead  Steel 
Works,  Murihall,  Pa.  The  regenerators  are  to  regulate 
the  exhaust  of  a  plate  mill  delivering  steam  intermit- 
tently at  the  rate  of  260,000  lb.  an  hour,  and  will  sup- 
ply a  steady  flow  of  exhaust  steam  to  a  mixed  pres- 
sure turbine  of  3750  kw. 

THE  VILTER  MFG.  CO.,  with  offices  at  972  Clinton 
St.,  Milwaukee,  Wis.,  reports  the  following  list  of 
recent  sales  : 

Independent  Brewing  Co.,  Seattle,  Wash.,  95-ton 
refrigerating  machine  direct-connected  to  18  by  42-in. 
Corliss  engine;  Davidson  Bros.  Co.,  Des  Moines,  la., 
mfrs.  confectionary,  42-ton  refrigerating  plant  and  14 
by  30-in.  Corliss  engine;  Richmond  Cold  Storage, 
Richmond,  Va.,  20-ton  can  ice  tank  and  equipment ; 
Plymouth  Brewing  Co.,  Plymouth,  Wis.,  10  by  30-in. 
Corliss  engine ;  F.  G.  Vogt  &  Son,  packers.  Phila- 
delphia, Pa.,  65-ton  refrigerating  plant  and  16  by  36- 
m.  heavy  duty  Corliss  engine;  Swift  &  Co.,  packers, 
Chicago,  50-ton  steam-driven  refrigerating  machine 
direct-connected  to  15  by  30-in.  heavy  duty  Corliss 
engine ;   Vaccaro    Bros.    Co.,   Commission    Merchants, 


New  Orleans,   La.,   10-ton  can  ice-making  plant  with 
two  5-ton  can  ice  tanks  direct-connected  "to  10  by  30- 
in.  horizontal  Corliss  engine;  Franklin  Ice  Cream  Co., 
Kansas  City,  Mo.,  direct  expansion  piping;  Gambrinus 
Stock   Co.,   Cincinnati,   O.,   34  coils  atmospheric   am- 1 
monia    condenser;    The    Railways    Ice    Co.,    Newton,! 
Kas.,    65 -ton    refrigerating    machine    and    16    by    36-in. 
Corliss  engine;  Peoples  Artificial  Ice  Co.,  Shenandoah, 
Pa.,  can  ice  tank  and  equipment ;  Henke  Artesian  Ice 
&  Refrigerating  Co.,  Houston,  Texas,  16  coils  atmo-j 
spheric   ammonia   condenser;   Horlick's    Malted    Milk- 
Co.,  Racine,  Wis.,  direct  expansion  piping,  etc. ;  Con- 
sumers' Ice  Co.,  Sioux  City,  la.,  60-ton  can  ice  plant 
and  20  by  42-in.  heavy  duty  Corliss  engine ;  Pennsyl- 
vania Railroad  Co.,  Philadelphia,  Pa.,  65-ton  refriger- 
ating  plant   direct-connected   to   16   by   36-in.    Corliss 
engine;  American  Ice  Co.,  Washington,  D.  C,  75-ton 
plate  ice  plant. 

THE  U.  S.  STEEL  CORPORATION  has  ordered 
1069  Golden-Anderson  cushioned  triple  acting  and 
non-return  valves  for  its  power  stations. 

THE  H.  W.  JOHNS-MANVILLE  CO.  announces 
the  appointment  of  Mr.  C.  S.  Berry  as  manager  of  its 
Atlanta,  Ga.,  office,  located  at  31^  So.  Broad  St.  To 
facilitate  delivery  in  the  south  a  stock  of  roofings, 
packings,  pipe  coverings  and  other  J-M  asbestos,  mag- 
nesia and  electrical  products  is  carried  at  this  above 
address.  This  office  also  employs  a  force  of  workmen 
experienced  in  the  application  of  J-M  products. 

THE  H.  W.  JOHNS-MANVILLE  CO.  has  re- 
cently opened  a  new  Southern  warehouse  at  No.  31-^ 
South  Broad  St.,  Atlanta,  Ga.  The  entire  building, 
embracing  3  floors  and  a  basement,  with  a  total  floor; 
area  of  about  10,000  sq.  ft.,  will  be  utilized  exclusively 
as  a  warehouse  for  a  stock  of  such  J-M  products  as 
roofing,  boiler  and  pipe  coverings,  cements,  packings,  | 
fire  extinguishers,  electrical,  railway  and  automobile 
supplies.  A  feature  of  particular  advantage  in  this 
new  site  will  be  found  in  the  location  of  the  Atlanta 
office  of  the  H.  W.  Johns-Manville  Co.,  in  the  same 
building  with  the  local  warehouse,  which  will  materi- 
ally help  to  minimize  the  chance  of  delay  in  deliveries. 

THE  ALBERGER  PUMP  AND  CONDENSER' 
CO.,  of  140  Cedar  Street,  New  York,  announces  that, 
it  now  possesses  the  exclusive   right  to  manufacture  j 
and  sell  the  Hammond  meter.     This  meter  has  been' 
largely  used  in  power  stations  for  keeping  an  accurate 
record  of  boiler  feed.     It  is  also  adaptable  for  measur- 
ing other  fluids,  and  is  ideal  for  use  in  modern  indus- 
trial plants. 

AN  IMPORTANT  CONTRACT  for  valves  has 
recently  been  secured  by  the  Swenson  Valve  Co.,  of 
Decorah,  la.  These  are  for  the  entire  lubricating 
system  of  the  big  hydraulic  plant  at  Keokuk,  and  the 
first  shipment  Avill  be  165  valves,  ranging  from  ^ 
in.  to  2  in. 

IT  HAS  BEEN  FOUND  that  the  use  of  the 
Mexican  Boiler  Graphite  prepared  by  The  United 
States  Graphite  Company,  Saginaw,  INIichigan,  will 
not  only  prevent  scaling  and  pitting  in  accumulator 
tanks  of  hydraulic  elevator  systems,  but  will  lubricate 
the  valves  of  the  entire  system,  piston  rods  of  pump, 
etc.  One  has  only  to  throw  20  or  25  lb.  into  the  surge 
tank,  whence  it  passes  into  the  acumulator  tank 
through  the  pump  and  in  fact,  the  entire  system.  Of  . 
course  this  initial  dose  should  be  followed  from  time 
to  time  with  smaller  ones. 
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Sparks  From  The  Advertising  Pages 
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The  advertising  of  manufactured  commodi- 
ties benefits  the  producer,  the  middleman  and 
the  consumer.  Most  people  know  that.  Bui  not 
a  few  are  to  be  found  who,  while  admitting  the 
tremendous  selling-  force  of  advertising,  will 
deny  that  any  advantage  accrues  from  it  to  the 
"ultimate  consumer" — the  man  who  "foots  the 
bills." 

The  reasoning  of  such  people  usually  finds 
expression  tlius:  Advertising  is  so  much  ex- 
pense added  to  the  manufacturing  and  other 
costs  of  the  article  in  question.  Now,  the  con- 
sumer pays  for  all  the  material  costs  and  service 
costs  that  go  into  any  manufactured  article,  and, 
consequently,  he  pays  for  the  advertising  of  it 
too. 

This,  of  course,  is  true.  But  the  statement 
overlooks  a  very  important  factor  in  the  prob- 
lem, and  in  so  doing,  is  virtually  a  fallacy.  It 
is  assumed  that  tlie  consumer,  in  paying  the  cost 
of  advertising,  derives  no  benefit  therefrom ;  that 
an  article,  when  it  is  not  advertised,  costs  so 
much  and  when  it  is  advertised,  costs  as  much, 
together  with  the  additional  (prorated)  expense 
of  advertising  it — expense  for  which  the  buver 
receives  no  value. 

But  there  are  several  important  respects  in 
rt'liich  the  consumer  is  benefited  by  the  advertis- 
ing of  an  article. 

Without  advertising,  many  articles  which 
people  value  highly,  would  be  unknown  to  them. 
And  not  only  that.  Advertising  also  enables  the 
public  to  discriminate  in  the  selection  of  articles 
—to  weigh  comparative  merits  and  so  to  obtain 
that  which  is  best  adapted  to  individual  use  and 
taste.  Is  not  this  a  service  to  which  value  must 
be  assigned  in  considering  the  total  cost  of  an 
article? 


But,  more  important  still  is  the  consideration 
that  it  is  the  best  brands  of  goods  that  are  ad- 
vertised, and  that  the  mere  fact  that  an  article 
is  advertised  serves  as  a  guarantee  of  quality 
to  the  consumer.  There  are  doubtless  exceptions 
to  this  rule,  but  they  are  few  and  unimportant. 
An  advertiser's  business  sense  tells  him  that  to 
advertise  articles  without  merit  is  a  sure  way 
to  waste  money.  Now,  is  not  this  item  of  pro- 
tection in  buying  advertised  goods,  of  some 
pecuniary  value  to  the  consumer? 

However,  these  advertising  "values"  do  not 
compare  in  importance  with  this  consideration: 
Advertising  tends  to  cut  down  the  price  of  manu- 
factured articles.  A  manufacturer,  let  us  say, 
turns  out  and  sells  annually,  without  advertising, 
one  thousand  of  his  product.  By  advertising  it, 
he  may  increase  sales  to  2,000  or  3,000  with  com- 
paratively little  additional  outlay  for  labor  and 
equipment.  The  cost  of  the  product  is  reduced 
in  spite  of  advertising  expenditure,  and,  of 
course,  also,  the  price  to  the  consumer.  We  say 
"of  course,"  because  in  competition  with  his 
rivals,  the  manufacturer  finds  it  to  his  interest  to 
make  the  price  of  his  product  as  low  as  is  con- 
sistent with  business  prudence. 

The  reader  of  Practical  Engineer's  advertis- 
ing pages  will  readily  admit  the  force  of  these 
considerations.  There  is  unquestionable  "edu- 
cative" value  in  these  announcements,  especially 
to  the  reader  who  obtains  and  assimilates  the 
literature  offered  freely  by  our  advertisers. 
Nor,  when  the  character  of  the  advertisements 
is  studied,  will  it  be  doubted  that  they  amply 
sustain  the  argument  that  it  is  the  "best  goods" 
that  are  advertised— and  that  these  are  the 
cheapest  too,  when  quality  is  weighed  along  with 
price. 
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at  tlie  rates  of  30  cents  per  line.  About  nine  words  make  a  line.  No 
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Positions  Wanted 


POSITION  WANTED— BY  CAPABLE  AND  INDUS- 
TRIOUS young  engineer;  24,  at  present  in  charge  of  2000 
H.  P.  Corliss  engine  in  large  steel  mill,  have  been  in  same 
place  3  years.  Will  start  in  as  oiler  or  fireman  in  modern 
steam  electric  plant,  but  only  when  there  is  chance  for  ad- 
vancement. I.  C.  S.  graduate  steam  electric  course.  Chicago 
license.  A.l.  references.  Address  Box  271,  Practical  Engineer. 
Chicago,  III.  .  1-15-1 

POSITION  WANTED— BY  STEAM  ELECTRICAL  EN- 
GINEER. Technical  education.  5  years  practical  experi- 
ence. Middle  West  or  North  preferred.  Employed,  but  de- 
sire change  for  good  reason.  A-1  references.  Address  Box 
270,  Practical  Engineer,  Chicago,  111.  1-15-1 

POSITION  WANTED— BY  YOUNG  MAN  as  oiler  or 
engineer  helper.  Strictly  sober  and  reliable  man,  willing 
worker.  Address  R.  W.  Peterson,  1041  S.  Euclid  Ave.,  Oak 
Park,  111.  1-15-1 

POSITION  WANTED— AS  CHIEF  ENGINEER  by  man 
of  35,  life  experience  in  electric  power  and  refrigerating 
plants  (both  systems),  9  years'  in  two  large  plants  Institute 
education;  will  consider  erecting.  Total  abstainer.  Address 
Box  272,  Practical  Engineer,  Chicago,  111.  1-15-1 


Wanted 


WANTED — Man  of  wide  acquaintance  among  engineers  to 
solicit  subscriptions  for  Practical  Engineer  m  Pittsburgh,  Pa. 
A  good  opportunity  for  the  right   man.  tf. 

WANTED— WILL  CONSIDER  buying  patented  specialty 
with  established  trade.  State  particulars  fully.  Address  Box 
269  Practical  Engineer,  Chicago,  111.  1-15-1 

WANTED— ALL  STEAM  USERS  to  have  clean  boilers 
without  using  compounds  or  chemicals  in  any  form.  Write 
"Otis,"  No.  317  Norfolk  Ave.,  Buffalo,  N.  Y.  tf. 

WANTED  EVERY  ENGINEER  to  have  our  pamphlet  for 
setting  valves  on  Corliss  Engines,  simple  and  compound, 
with  one  or  two  eccentrics.  Sent  free.  Lindstrom's  Machine 
Works,  200  South  Third  St.,  Allentown,  Pa.  tf. 

IF  YOU  ARE  a  night  engineer,  spend  a  few  hours  each 
day  taking  subscriptions  for  Practical  Engineer.  You  will 
be  paid  well.  Write  Subscription  Dept.  They  will  start  you 
in  at  once.  tf. 


FOR  SALE— A  32  H.  P.  HORNSBY-AKROYD  Oil  En- 
gine with  starting  device,  in  very  good  condition;  also  a 
15-ton  Challoner  refrigerating  machine,  oil  separator,  double 
pipe  ammonia  condenser  and  high  and  low  pressure,  gauges. 
These  are  also  in  good  condition.  For  particulars  inquire  of 
the  Rahr  Br'g  Co.,  Oshkosh,  Wis.  i-i-e 

FOR  SALE— FOUR  DIRECT  CONNECTED  engine  and 
generator  sets  25  to  75  kilowatt  capacity.  Two  17xl5-inch 
straight  line  engines,  built  for  direct  connection  or  belted 
service.  One  14xl2-inch,  late  type,  automatic  and  one  16x36- 
inch  Corliss  engine,  water  tube  and  horizontal  boilers  full 
sizes.  Twenty-two  round,  open  steel  tanks  10  feet  6  inches 
by  7  feet  high.  H.  P.  Brearley,  90  West  St.,  New  York, 
N.  Y.  .  1-15-1 

FOR  SALE— PERKINS'  TABLES— A  BOOK  of  formulae 
and  tables  covering  I.  W.  Pr.  calculations  of  steam  boilers 
including  details  of  joints,  head  bracing,  staybolts,  etc.,  for 
all  conditions  of  pitch  and  plate.  A  reference  book  for  the 
inspector,  the  boilermaker,  the  designer  of  steam  boilers, 
mechanical  engineers,  boiler  constructors,  and  all  mechanics 
brought  in  contact  with  steam  boilers.  The  tables  are  accur- 
ate and  the  formulae  simple  and  correct.  Results  are  quickly 
obtained  thus  saving  valuable  time  and  labor  for  designing 
engineers,  inspectors  and  boiler  manufacturers.  The  work 
is  the  result  of  years  of  study  by  a  graduate  of  the  U.  S. 
Naval  Academy,  Engineering  Dept.,  at  Annapolis,  and  a 
person  having  a  high  position  in  this  line  of  work.  Price, 
$5.00  a  copy,  book  5^  by  7  inches.  See  "Power"  issue  of 
August  20,  1912,  and  "Locomotive"  of  October,  published  by 
the  Hartford  Steam  Boiler  Insurance  &  Inspection  Company, 
Address  the  Publisher,  Lyman  B.  Perkins.  38  Huntington  St., 
Hartford,  Conn. 


Patents  and  Patent  Attorneys 


PATENTABLE  IDEAS  WANTED— Send  for  3  free  books. 
R.  B.  Owens,  28  Owens  Bldg.,  Washington,  D.  C.  tf 

PATENT  APPLICATIONS— Prepared  and  prosecuted  for 
$35.  Send  for  booklet.  Harry  Patton,  330  McGill  Bldg., 
Washington,  D.  C.  tf 

THE  PATENTOME  is  interesting  and  instructive.  A 
liberal  education  in  patents  and  how  to  get  them.  Free  on 
request.  Established  1865.  Anderson  &  Son,  Patent  Solici- 
tors, 710  G.  St.,  Washington,  D.  C.  1-1-2 


PATENTS — C.  L.  Parker,  Attorney-at-Law  and  Solicitor 
of  Patents.  Patents  secured  promptly  and  with  special  regard 
to  the  legal  protection  of  the  invention.  Handbook  for  in- 
ventors sent  upon  request,  186  McGill  Building,  Washington, 
D.  C.  tf 


Educational  and  Instruction 


ENGINEERS'  POCKET  MANUAL,  175  pages,  edited  by 
University  of  Tennessee  will  be  mailed  every  subscriber  send- 
ing in  one  new  subscription  to  Practical  Engineer.  Gilt 
edges,  bound  in  leather.  tf 


Help  Wanted 


WANTED — An  additional  subscription  solicitor  wanted  to 
cover  towns  in  state  of  Washington.  Excellent  chance  to 
earn  extra  money.    Write  to  Subscription  Department.  tf 


For  Sale 


FOR  SALE — 10x22  Corliss  engine,  in  perfect  condition, 
entirely  overhauled,  wheel  9  ft.  by  14  inches,  r.h.  $375  f.o.b. 
New  York.     Duzets  &  Son,  40  Church  St.,  New  York. 


Miscellaneous 


ENGINEERS— DO  YOU  WANT  to  utilize  your  exhaust 
steam  for  heating  or  drying  purposes  without  back  pressure 
on  your  engine?  If  so,  address  Monash-Younker  Co.,  1413 
W.  Jackson  Blvd.,  Chicago,  111.  tf 

MAKE  MONEY  on  the  side.  Here's  your  chance  to  work 
out  some  money  for  yourself.  Get  subscriptions  for  Practical 
Engineer.  It  pays  well.  Just  drop  a  line  to  the  Subscription 
Dept.     They  will  tell  you  how.  tf 
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POWER  PLANT  IN  RAND-McNALLY  BUILDING 

An  Isolated  Plant  With  Unique  Means  for  Handling    Coal   and    Suction   Ash    Conveyor.     Compactness 

to  the   Limit,  yet   Convenience  a   Maximum 

ROM  THE  TIME  YOU  and  I  learned  As  one  enters  the  engine  room  attention  is  drawn 

F              there  was  such  a  thing  as  a  map  and  first  to  the  switchboard.     This  is  the  one  fealure  of 

through    the    untiring    eflforts    of    our  a   power   plant   where    the    designer   can   exhibit   his 

teachers   were   taught   to   say   "Maine,  artistic  taste  combined  with  convenience  in  operating 

Augusta,    on    the    right    bank    of    the  a  plant,  and  in  this  plant  the  combination  has  been 

Kennebec  River"  we  have  known  Rand,  made  with  excellent  results. 

McNally  &  Co.,  as  the  maker  of  those  All   told   there  are   15   panels   in   the   switchboard, 

school  room  puzzles  and  have  wondered  how  they  did  it.  the  body  of  the  board  being  made  of  polished  slate 

We  find  now  that  it  takes  power  to  draw  pictures  of  placed  well  away  from  the  wall,  and  the  space  behind 

this  earth's  face  in  our  books,  and  no  small  amount  the  board   enclosed   with   iron   netting.      Busbars   are 

either.     Four  big  boilers  and  3  engines,  to  say  nothing  of  bare  copper  strips   supported   on   brackets.     Three 


FIG.    1.      TAXORAMA    VIEW    OF    THE    U AN" D-.McN AI-LY    EXGIXE   ROOM 


of  numerous  pumps,  air  compressors,  generators,  etc., 
are  daily  used  to  interest  our  boys  and  girls  in  the 
rivers,  mountains  and  cities  of  our  earth. 

Yes,  I  was  interested  in  the  maps  when  I  visited 
the  new  building  of  the  company  at  Clark  and  Harri- 
son Streets  in  Chicago,  but  where  there  is  a  power 
plant  everything  is  eclipsed. 


panels  are  used  for  controlling  the  output  of  the  3 
generators,  each  of  these  having  2  circuit  breakers, 
1  ammeter,  1  indicating  light,  a  rheostat  handwheel, 
a  voltmeter  plug  switch  and  3  single-throw,  single- 
pole  switches. 

Two  panels  contain  the  necessary  switches  for  the 
compensators,  a  clock  and   a   Bristol   recording  volt- 
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meter.  A  totalizing  panel  supports  12  Sangamo  watt- 
hour  meters  contained  in  glass  cases.  Besides  these 
there  are  3  lighting  panels  and  6  panels  equipped 
with  necessary  circuit  breakers  and-  switches  for  con- 
trolling the  power  load.  At  the  end  of  the  switch- 
board nearest  the  generator  panels  are  swung  2  volt- 
meters. At  the  top  of  each  service  panel  is  placed 
a  lin-o-lite  lamp  with  the  ground  glass  cover  which 
gives  a  pleasing  efifect  without  glare.  The  switch- 
board is  the  product  of  the  Sprague  Electric  Works. 

Electric    energy    is    delivered    to    the    switchboard 
on  the  3-wire  system  and  by  means  of  the  compensa- 


all  noncondensing,  taking  steam  at  175  lb.  pressure 
and  exhausting  to  atmosphere  or  vacuum  heating  sys- 
tem which  causes  a  back  pressure  of  Yz  lb.  These 
engines,  as  will  be  noted  from  the  illustration,  are  of 
the  releasing  Corliss  type,  the  valve  gear  being  of 
a  peculiar  design.  One  main  eccentric  operates  the 
wristplate  to  which  the  exhaust  valves  are  attached 
directly.  The  admission  valves  are  also  operated  by 
this  wristplate  but  cutofif  is  accomplished  by  means 
of  cams  operated  by  another  eccentric  on  the  shaft, 
the  position  of  the  cams  being  controlled  by  the 
governor.  • 


:ia-i5^i5^^)fe,>-^:A.a^iia^ggfea%H^^^ 


FIG.  2.      GENERAL  PLAN  OF  PLANT 


ting  sets  is  made  available  for  use  on  motors  at  230 
v.olts  and  for  lights  at  115  volts.  Two  compensator 
sets  are  placed  directly  in  front  of  the  switchboard, 
one  of  300  the  other  150  amperes  capacity. 

Generating  Units 

POLLOWING  back  to  the  source  of  the  electricity 
we  find  3  Crocker-Wheeler  generators  of  250,  350 
and  600  kw.  capacity  developing  direct  current  at 
230  volts.  They  are  mounted  upon  the  engine  shafts 
and  have  all  the  latest  approved  features  of  design. 

Heavy  duty  Corliss  engines,  used  to  run  the  gene- 
rators, are  2  simple,  18  by  36  and  22  by  36-in.,  and  1 
cross-compound,  23  and  38  by  42-in.,  Nordberg  engines 


Lubrication  of  the  bearings  of  all  engines  in  the 
engine  room  is  accomplished  by  means  of  a  Nugent 
central  oiling  system,  the  oil  being  forced  to  the  bear- 
ings by  a  head  of  several  feet.  After  being  used,  the 
oil  is  passed  through  a  Clark-Kreul  oil  filter  before 
being  pumped  back  to  the  reservoir  which  has  a  capa- 
city of  about  3  bbl.  For  cleaning  oil  used  in  hand 
oilers,  an  S.  F.  Bowser  Co.  filter  is  employed  which 
is  located  in  the  engine  room.  Lubrication  of  the 
cylinders  is  accomplished  with  Hills-McCanna  oil 
pumps  mounted  upon  the  engine  cylinders. 

Steam  is  led  to  the  engines  through  long-radius 
bends  from  the  header  in  the  boiler  room  as  will  be 
seen  in  the  illustrations,  the  use  of  dry  steam  being 
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insured   by   an   angle    type    receiver    steam    separator 
made  by  the  Power  Plant  Specialty  Co. 

Two  air  compressors  deliver  air  at  26  lb.  pressure 
to  a  receiver  through  an  oil  separator  a'll  located  in 
the  north  end  of  the  engine  room.  These  compressors 
are  of  the  sim|)lex  double-acting  steam-driven  type, 
10  by  12  by  10  in.,  made  by  the  Piatt  Iron  Works  Co., 
constant  pressure  being  maintained  by  a  Gardner 
governor. 


Beside  the  gage  board  is  placed  the  recording 
board  for  the  Venturi  water  meter  which  is  used  to 
measure  the  amount  of  boiler  feed  water. 

Steam  Generators 

Perhaps  the  most  interesting  and  unique  features 

of  the  plant  are  found  in  the  boiler  room.     Here 

are  4  Lyons  combination  water  and  fire  tube  boilers 

each  rated  at  a  capacity  of  ?50  hp.,  90  in.  in  diameter 


FIG.   3.      ELECTRICAL   SWITCHBOARD   OP   RAND   McNALLY   PLANT 


One  of  the  most  important  pieces  of  apparatus  in 
the  plant,  owing  to  the  fire  hazard  where  paper  clip- 
pings are  in  abundance,  is  the  Underwriters  fire  pump. 
This  is  of  the  duplex  type  made  by  Henry  R.  Worth- 
ington,  20  by  12  by  IG  in.  with  a  capacity  of  1500  gal. 
per  minute  at  120  strokes.  A  pressure  of  175  lb.  is 
maintained  in  the  sprinkler  system  which  protects 
the  entire  building  with  some  10,000  sprinklers  in 
all.  Warning  of  fire  is  given  the  engineer  by  a  Fara- 
day fire  signal  in  the  engine  room. 


by  18  ft.  long,  containing  188  3i/^-in.  fire  tubes  and 
20  4-in.  water  tubes,  and  working  at  a  pressure  of 
175  lb.  A  distinctive  feature  of  these  boilers,  as  will 
be  noted  by  the  drawing  of  the  details,  is  that  hot 
gases  do  not  come  in  contact  with  the  boiler  shell. 

The  boilers  are  equipped  with  Murphy  automatic 
stokers  which  are  operated  by  2  engines  built  particu- 
larly for  the  service.  The  Dutch  oven  effect  is  secured 
with  the  Murphy  furnace  which,  combined  with  the 


Sr 


-EXHAUST  LINE 


FKi.    4.      LOXGITUDINAL    ELEVATIONS    OF    ENGINE    AND    BOILER     ROOMS 


Located  in  the  engine  room  as  shown  in  the  gen- 
eral plan  is  the  gage  board,  equipped  to  show  pressure 
in  boilers,  expansion  tank,  city  water  pipe,  steam 
header,  house  water  tank,  air  tank  and  vacuum  pump 
header,  also  a  recording  gage  for  boiler  pressure  and 
an  Ellison  differential  draft  gage.  All  pressure  gages 
are  the  product  of  Jas.  P.  Marsh  &  Co. 


feature  of  feeding  coal  on  both  sides,  makes  smoke- 
less combustion  a  surety,  a  necessity  for  power  plants 
in  Chicago. 

Boiler  equipment  consists  of  Reliance  safety  water 
columns.  Marsh  gages,  Monarch  flue  blowers.  Con- 
solidated pop  safety  valves,  Homestead  blowofif  cocks 
and  Lunkenhcimer  feed-water  and  steam  fittings. 
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Coal  and  Ash  Handling 

J^ANDLING  the  coal  is  one  of  the  big  items  of  a 

plant  the  size  of  this  and  the  means  adopted  here 

are    most   efficient   although   novel.     Coal    is   dumped 

from   wagons   into  6   bunkers  placed   under  the   side- 


jiBc:.. 


FIG.    6.      BOILER   ROOM    SHOWING    COAL    ELEVATOR 


walk  on  La  Salle  Street,  each  having  a  capacity  of 
90  tons.  The  bottoms  of  these  bunkers  are  inclined 
toward  a  trench  in  which  a  plunger  is  operated  by  a 
1-hp.  motor  to  feed  as  desired  to  the  hopper  of  a 
bucket  elevator  driven  by  a  2-hp.  motor  and  handling 
15  tons  an  hour.  Coal  is  then  lifted  to  a  6-ton  hopper 
carried  on  scales  from  which  it  is  dumped  into  the 
stoker  hopper. 

The  entire  elevating  apparatus  including  the  scales 
for  weighing  the  coal  is  carried  on  rails  and  by  means 
of  a  254-hp.  motor  can  be  traversed  the  full  length  of 
the  boiler  room.  The  elevating  apparatus  is  operated 
by  one  man  from  the  platform,  a  switch  at  each  dis- 
charge opening  from  the  storage  bunkers  enabling 
him  to  start  the  motor  which  runs  the  shaft  in  the 
trench ;  then  by  throwing  a  lever,  a  clutch  engages 
a  chain  sprocket  and  starts  the  plunger  which  feeds 
coal  to  the  elevator. 

When  the  upper  hopper  has  been  filled,  the  oper- 
ator places  a  card  in  the  weight  recording  machine, 
operates  a  lever  and  the  net  weight  of  the  coal  is 
registered.  The  coal  is  then  taken  to  the  desired 
stoker  and  by  means  of  a  lever  the  operator  opens  the 
valve  which  allows  the  coal  to  discharge.  When  the 
stoker  hopper  has  been  filled  and  the  coal  valve  closed, 
the  net  weight  of  the  coal  remaining  is  recorded  on 
the  card,  thus  accounting  for  all  coal  fed  to  each  boiler. 

Coal  is  thus  handled  entirely  without  the  use  of 
a  shovel  and  the  flexibility  of  the  system  which  per- 
mits of  taking  coal  from  any  part  of  the  storage  and 
delivering  it  to  any  stoker,  is  of  particular  advantage 
in  a  plant  of  this  class.  The  elevator  is  the  product 
of  Orton  &  Steinbrenner  Co.,  Standard  scales  supplied 
with  a  Reed  recording  beam  being  used. 

Another  noteworthy  feature  of  this  plant  is  the 
method  of  handling  the  ashes  which  is  by  a  vacuum 
system.  As  will  be  noted  in  Figs.  4  and  5,  a  vacuum 
pipe  line,  with  proper  openings  under  each  furnace  to 
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receive  the  ashes,  runs  the  length  of  the  boiler  room 
and  is  carried  to  a  receiving  hopper  on  the  second 
floor  of  the  building.  This  pipe  carries  the  ashes  to 
the  hopper  whence  they  fall  by  gravity  to  wagons. 

N'acuuni  creating  apparatus  shown  in  Figs.  4  and 
7  consists  of  a  Connersville  vacuum  pump  driven  by 
belt  from  a  30-hp.  General  Electric  motor  and  a  dust 
catcher  which  prevents,  as  far  as  possible,  any  dirt 
from  going  through  the  blower.  This  apparatus  ex- 
hausts the  air  from  the  ash  hopper  on  the  second  floor, 
the  discharged  air  going  to  the  stack. 

The  breeching  connecting  the  boilers  to  the  stack 
is  carried  above  the  front  of  the  boiler,  increasing 
gradually  in  width  as  it  is  required  to  care  for  more 
boilers,  passing  then  to  the  stack  which  is  of  steel 
9  ft.  in  diameter  and  carried  above  the  building  in  a 
brick  shaft  11  ft.  stpiare. 


On  the  boiler  room  floor  beneath  are  placed  the 
pumps;  ^  of  duplex  outside  packed  plunger  type  for 
house  water;  2  of  the  same  type  10  by  6  by  13  in. 
for  feeding  the  boilers;  and  2  simplex  vacuum  10  by 
14  by  18.  for  maintaining  a  vacuum  on  the  heating 
system  all  made  l^y  the  Warren  .Steam  Pump  Co. 

Steam  Piping 

pi  PING  of  the  plant  is  the  simi)lest  that  can  be 
imagined,  yet  it  is  effective  and  convenient.  One 
main  header,  divided  into  sections  by  by-pass  gate 
valves,  runs  the  length  of  the  boiler  room  at  the  rear 
of  the  boilers,  and  being  blanked  at  each  end,  requires 
no  provision  for  ex])ansion.  I'oilers  are  connected  to 
this  header  by  horizontal  long  radius  bends  and  a 
short  vertical  pipe  while  one  long  radius  bend  connects 
the  separator  (if  the  engine  in  the  header. 


FIG.   7.      ASH   CONVEYING   APPARATUS  AND  REFRIGERATING  OUTFIT 


Each  boiler  is  provided  with  3  blowoff  pipes,  in 
each  of  which  is  placed  a  Homestead  blowofif  cock; 
these  3  pipes  are  connected  and  discharge  into  the 
blowofT  header  through  a  Lunkenheimer  Duro  blowofT 
valve.  The  header  connects  to  a  blowofif  pit  and  this 
in  turn  to  a  cooling  pit  which  is  vented  to  the  atmos- 
phere and  also  has  a  discharge  to  the  sewer. 

Auxiliary  Apparatus 
£]CONOMY  of  space  becomes  an  art  when  applied 
to  power  plants  for  office  buildings  and  in  the 
location  of  the  auxiliary  apparatus  this  feature  is  prob- 
ably more  noticeable  than  anywhere  else  in  the  plant. 
Recourse  is  had  to  a  gallery  or  mezzanine  floor  in 
the  boiler  room  to  support  2  house  hot  water  pressure 
tanks,  a  No.  4  Stillwell  open  feed-water  .heater,  a  city 
water  surge  tank,  the  expansion  tank  for  the  heating 
system  and  the  receiver  tank. 


The  auxiliary  header  is  run  directly  above  the  main 
header,  with  several  "connections  between  the  2,  and 
furnishes  steam  for  all  pumps,  also  high-pressure  steam 
for  the  heating  system  when  needed.  All  high-pres- 
sure lines  are  drained  of  water  at  the  low  points  by 
Vance  bucket  steam  traps. 

As  the  drainage  from  the  plant  and  all  the  base- 
ment of  the  building  is  below  the  level  of  the  sewer 
it  is  necessary  to  elevate  it  and  for  this  purpose  2 
means  are  provided.  During  the  daytime  the  air 
compressors  are  running,  furnishing  air  for  agitating 
acids  and  other  purposes  about  the  building,  it 
is  essential  that  the  air  be  free  from  moisture  and 
oil.  As  previously  stated  an  oil  separator  is  placed 
in  the  line  from  the  compressor  to  the  receiver;  from 
the  bottom  of  the  separator,  connecting  also  to  the 
receiver,  a  pipe  is  run  to  a  Shone  air  ejector  which 
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elevates  the  waste  liquids  of  the  basement  to  the 
sewer,  thus  the  air  is  left  clean  and  the  ejectoc  furnish- 
ed with  the  necessary  lubrication  from  the  waste  oil 


FIG.  8. 


PUMP  AND  HEATER  ROOMS  AS  SEEN  PROM  THE 
BOILER    ROOM    FLOOR 


in  the  air  line.  During  night,  when  air  is  not  being 
compressed,  a  Yoeman  electric  bilge  pump  serves  to 
elevate  the  sewage. 

Exhaust  from  the  engines  is  carried  in  pipes  be- 
neath the  engine  room  floor  to  the  exhaust  steam 
header,  which  is  beneath  the  main  steam  header,  and 
is  then  passed  through  an  oil  separator  to  the  expan- 
sion tank  or  to  the  atmospheric  exhaust,  if  the  steam 
is  not  needed  for  heating. 

Vacuum  system  of  heating  is  used  throughout  the 
building,  comprising  some  55,000  sq.  ft.  of  radiation. 
The  vacuum  maintained  is  4  in.  with  a  back  pressure 
upon  the  engines  of  Yz  lb.  While  the  radiator  vacuum 
valves,  as  designed  by  the  Illinois  Engineering  Co., 
use  floats,  these  have  been  taken  out  and  by  the  use 
of  a  small  quantity  of  condensing  water,  not  sufficient 
for  make  up  boiler  feed  water,  the  system  has  been 
giving  excellent  results,  without  the  trouble  of  keep- 
ing the  floats  in  working  order. 

During  the  extreme  cold  weather  of  winter  exhaust 
steam  is  not  sufficient  to  heat  the  building  and  it  is 
necessary  to  turn  in  live  steam  through  a  reducing 
valve.  The  liability,  however,  of  the  live  steam  valve 
being  left  open  when  there  is  sufficient  or  more  than 
enough  exhaust  steam  to  heat  the  building  and  the 
live  steam  passing  directly  to  atmosphere  through  the 
back  pressure  valve,  led  to  putting  a  gate  valve  in  front 
of  the  back  pressure  valve  on  the  exhaust  line  and  a 
pop  safety  valve  on  the  receiver,  thus  when  no  live 
steam  is  needed  in  the  heating  system  the  operator  is 
given  warning  by  the  blowing  of  the  safety  valve,  live 
steam  is  cut  off  and  the  gate  valve  in  the  atmos- 
pheric line  opened. 

Return  condensation  from  the  heating  system  is 
discharged  into  the  feed-water  heater  from  the  receiver, 
thence  it  is  pumped  to  the  boilers. 

After  an  inspection  of  the  boiler  room  a  drink  of 
cold  water  from  the  refrigerating  machine  was  more 
than  refreshing.  This  cold  water  is  furnished  to  all 
parts  of  the  building  and  no  doubt  those  who  are 
at  work  making  maps  of  the  Torrid  region  welcome  a 
draught  sent  direct  from  the  Frigid  zone.  This  zone, 
however,  is  created  by  a  Kroeschell  ice  machine  con- 
sisting of  a  gas  compressor  operated  by  a  10-hp.  West- 
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inghoiisc  motor,  double  pipe  gas  condenser,  a  cooling 
tank,  3  cold  water  pumps,  1  being  for  emergency. 
This  outfit  is  seen  in  Fig.  7. 

Power  developed  in  this  plant  is  used  for  operat- 
ing elevators,  printing  presses  and  other  machines  used 
in  the  printing  industry  besides  lighting  the  building, 
the  power  load  being  about  half  the  load  on  the  plant. 

Throughout  the  entire  plant  an  appearance  of  effi- 
ciency and  convenience  is  in  evidence;  steam  piping 
is  all  thoroughly  insulated,  tools  and  supplies  are  pro- 


vided with  racks  or  shelves  kept  in  order,  hand  oil 
cans  are  kept  on  trays  and  other  details  that  add  to 
convenience  and  efficiency  of  the  operating  force  are 
not  overlooked. 

The  engineering  work  of  this  plant  was  done  by 
the  engineers  of  Ilolabird  &  Roche,  Architects,  in  con- 
ference with  George  Moore,  chief  engineer  of  the 
plant,  to  whom  we  are  indebted  for  information  and 
blueprints  used  in  the  preparation  of  this  article. 


BAROMETRIC  CONDENSERS  AT  COAL  MINES 

Vacuum  of  28  in.  with  70  Deg.  Water  Maintained    with  Turbines 

By  Richard  Stubridge 


THE  power  station  shown  in  the  accompanying  illus- 
tration is  located  at  Homer  City,  Pa.,  and  is  one 
of  a  number  of  jjlants  throughout  Western  Penn- 
sylvania owned  and  operated  by  the  Rochester  & 
Pittsburgh  Coal  &  Iron  Co.  It  is  a  fair  example  of  the 
modern  tendency  toward  the  generation  of  power  in  the 
heart  of  the  coal  regions  and  the  distribution  of  it  through 
high-tension  lines  to  the  surrounding  country.  The 
Luzerne  plant,  as  this  station  is  called,  furnishes  current 
to  the  Luzerne  Coal  Mine,  to  operate  the  underground 


water  could  be  handled  less  expensively  from  a  distance 
than  the  coal.  The  loaded  cars,  on  being  brought  to 
the  ground  level,  can  be  run  directly  into  the  boiler 
room  and  emptied  into  the  coal  bunkers,  consequently 
reducing  the  handling  cost  to  a  minimum. 

The  power  house  is  built  of  brick  with  concrete  foun- 
dation and  occupies  a  space  of  lOO  ft.  by  150  ft.  It  is 
an  imposing  building  and  the  12  steel  stacks  and  3  con- 
denser exhausts  towering  above  can  be  seen  for  miles. 
The  large  condenser  cones,  with  their  exhaust  and  tail 


FlU.    1.      THE   LUZERNE  PEA.NT 


trolleys  which  haul  the  coal  cars  to  and  from  the  coal 
drifts;  these  drifts  arc  3  miles  and  more  in  length.  In 
addition  to  this  service,  current  is  carried  through  high 
voltage  a.  c.  lines  to  substations  throughout  the  county, 
where  it  is  transformed  for  similar  purposes  in  other 
shafts. 

In  considering  the  location  of  this  plant,  thought  was 
given  as  to  whether  it  should  be  placed  near  the  coal 
supply  or  near  the  water.  Owing  to  the  fact  that  the  creek 
was  some  distance  from  the  shaft,  it  was  evident  that  the 


piping,  loom  massive  in  their  steel  frame  work  and  are 
a  source  of  much  speculation  to  the  many  miners  and 
travellers  who  pass  by. 

Two  General  Electric  Co.  3000-kw.  horizontal  turbo- 
generators and  an  IngersoU-Rand  2-stage  air  compressor 
for  operating  air  drills  in  the  mine  are  the  principal 
units.  To  each  unit  is  connected  a  Wheeler  barometric 
condenser,  shown  in  the  photograph,  with  vacuum 
breaker  and  relief  valve.  Wheeler  rotative  dry  vacuum 
pumps,    of   tandem    type,    remove   the   air   and    noncon- 
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densible  gases  from  the  condenser  cones ;  a  view  '  of 
these  pumps  is  given  in  Fig.  2.  At  the  bottom  of  each 
exhaust  pipe  near  the  turbine,  a  direct  acting  hotwell 
pump  of  the  suction  valveless  type  handles  the  conden- 
sate not  carried  into  the   condenser  by  the   exhaust. 

Two  centrifugal  pumps  for  injecting  cooHng  water 
into  the  condenser  were  supphed  by  the  De  Laval  Steam 
Turbine  Co.  The  water  supply  is  1200  ft.  distant  from 
the  plant,  so,  of  necessity,  the  pumps  are  on  the  outboard 
end  of.  the  line,  and  are  driven  by  motors,  current  for 
which  is  taken  from  the  main  supply.  To  put  the  con- 
densers into  service,  that  is,  to  give  them  water,  one  of 
the  main  turbines  must  be  run  noncondensing  for  a 
time  to  furnish  power  to  the  pump  motors. 

The  condensing  outfits  are  all  guaranteed  to  main- 
tain 28  in.  vacuum  with  70  deg.  injection  water,  or  to 
maintain  26  in.  vacuum,  without  the  use  of  an  air  pump 
and  with  a  water  consumption  25  per  cent  less  than  in 
the  first  case.  These  figures  were  easily  bettered  in 
the  official  acceptance  test,  and  subsequent  performances 
have  shown  that  the  outfits  are  capable  of  even  higher 
results  during  long  continued  operation. 


FIG.    2.     WHEELER    ROTATIVE    DRY    VACUUM    PUMPS 

Unfortunately,  the  exhaust  piping  is  of  riveted  steel, 
which  is  quite  unsuitable  for  high  vacuum  service,  and 
it  is  more  than  likely  that  if  this  could  have  been  kept 
perfectly  impervious  to  the  air,  unusual  results  might  have 
been  obtained.  However  detrimental  this  was  to  high 
vacuum,  it  was  undoubtedly  of  slight  importance  com- 
pared with  the  fact  that  an  excess  of  injection  water 
was  fed  to  the  condensers. 

Formerly,  for  ordinary  engine  work  with  reasonably 
cold  water,  and  where  only  moderate  vacuum  was  re- 
quired, the  amount  of  injection  water  used  was  rarely 
considered,  hence  little  attempt  was  made  to  obtain  a 
proper  distribution  of  the  water  in  the  condenser  vessel ; 
as  the  demand  for  large  sizes  increased,  however,  and 
in  view  of  the  added  requirements  of  higher  vacuum 
and  warmer  water,  the  quantity  used  became  of  more  and 
more  importance,  particularly  where  the  amount  avail- 
able was  limited.  It  will  be  appreciated  that  all  the 
water  must  be  pumped  against  a  head  due  to  the  dif- 
ference in  height,  of  the  condenser  and  the  column 
induced  by  the  condenser  siphon,  and  that  it  costs 
money  to  pump  this  water.  In  addition,  a  reduction 
in  the  amount  of  water,  besides  loAvering  the  pumping 
'cost,  reduces  the  amount  of  air  liberated   from   it  in 


the  condenser,  and  hence  reduces  the  size  of  the  air 
pump  and  the  load  on  it. 

The  Wheeler  barometric  condenser  has  been  designed 
to  give  liberal  size  to  the  exhaust  steam  passages  and 
hence  an  easy  entrance  for  the  steam,  together  with 
such  distribution  of  the  injector  water  as  will  obtain 
good  results  with  the  minimum  quantity.  It  does  not 
perform  its  best  work  with  more  than  this  minimum 
amount,  and  in  nearly  every  case  where  the  initial  oper-1 
ation  of  the  condenser  has  been  left  to  the  engineer  of 
the  plant,  this  mistake  has  been  made,  with  the  result 
that  the  throat  of  the  condenser  is  constantly  choked, 
thus  cutting  down  the  effective  area  of  the  water  sheets, 
preventing  the  proper  operation  of  the  ejector  nozzle, 
and  in  general,  nullifying  the  good  design  of  the  shell 
which  is  intended  to  cover  just  these  fimctions.  In 
operating  condensers  of  this  type,  no  matter  what  the 
make,  engineers  should  experiment  until  they  find  the 
minimum  amount  of  water  with  which  the  vacuum  will 
remain  stable ;  they  can  then  be  assured  of  attaining  the 
minimum  cost  of  operation. 


POWER  PLANT  RECORDS 

Daily  and  Monthly  Reports  for  Small  Power  Plant, 

Necessary   Items   and  Their   Importance  for 

Economical  Operation 

By  J.  C.  Hawkins 

IN  these  times  of  close  competition  between  the 
central  station  and  the  isolated  power  plant,  power 
plant  records  are  of  first  importance  in  keeping  the 

efficiency  of  the  plant  at  its  highest  point,  keeping 
the  central  station  ovit,  and  in  the  calculation  of  costs, 
etc.  The  systems  in  use  in  the  large  central  stations  are 
very  extensive  and  all  items  are  figured  out  in  detail. 
This  is  good  but  the  large  amount  of  clerical  work 
attached  thereto  prohibits  its-  use  in  many  of  the  smaller 
plants  where  the  engineer  has  to  be  his  own  bookkeeper. 

All  plants,  even  the  smallest,  should  have  some  form 
of  a  daily  record  of  operation  of  the  plant,  and  after 
several  years'  experience  in  plants  where  various  kinds 
of  records  were  kept,  the  one  herewith  shown  was  de- 
vised as  being  the  most  complete  of  any  used  and  yet 
not  complicated,  and  may  be  made  to  fit  various  local 
conditions.  The  day  sheet  is  13  by  15^  in.,  and  is 
filed,  in  a  loose  leaf  file  of  a  suitable  size,  which  may 
be  had  with  extension  pins  so  that  2  or  3  years'  records 
may  be  filed  in  i  book  although  I  prefer  to  file  each  year^ 
separately,  and  at  the  end  of  the  year  have  each  year' 
records  bound  in  a  volume.  The  aim  of  this  sheet  is  t^ 
give  as  much  information  as  possible,  and  in  such  a  forr 
that  it  can  be  readily  found  when  wanted,  and  make! 
it  possible  to  see  at  a  glance  just  what  is  being  donef 
and  with  what  results. 

To   illustrate   the   scope   of   this   chart   and   make   it 
more  easily  understood,  a  plant  of  800  hp.  is  taken  as 
an  example, -in  which  there  are  4  boilers  and  4  engines; 
the  heating  system-  is  forced  circulation  hot  water  with|j 
the  heaters  using  exhaust  steam  supplanted  by  live  stear 
in  cold  weather  and  live  steam  for  direct  steam  heatins 
and   for  the  hot  water  service.     There-  is  also  a  smaj 
ice  plant,  and  a  vacuum  cleaning  machine.     The  genere 
layout  is  that  of  an  office  building.     The  sheet  is  lai^ 
out  for  3  8-hr.  watches,  but  can  be  changed  to  2  12-hi 
watches   if  desired.       Under  the   heading   "Data"   it 
noticed   that   the   outside   temperature   and   condition 
the  weather  are  recorded  and  will  go  far  to  aid  in  keeping 
the  temperature  of  the  water  in  the  heating  system 
its  proper  point,  any  change  in  the  outside  temperaturj 
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hcint;  met  by  a  cban.L!:c  in  tbe  beater  temperature  before 
tbe  temperature  of  tlie  room  cbanj^es  to  any  extent. 

Steam  and  exbaust  pressure,  and  temperature  of  tbe 
iced  water  are  necessary  items,  and  a  record  of  tbe 
temperature  of  tlie  liot-water  service  system  may  be  of 


taken.  Tbe  4  items,  "Temperature  of  flue  gas,"  "Per 
cent  CO,  in  flue  gas,"  "Condition  of  fire  and  time 
cleaned,"  and  "Draugbt"  play  a  very  important  part  in 
tbe  economical  operation  of  tbe  plant.  It  is  here  tbat 
mucb  of  tbe  waste  in  tbe  plant  occurs,  and  even  if  .sus- 
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PIG.    1.      DAILY   REPORT   SHEET 


value   in   stopping   tbe   complaint   of   a   groucby   tenant,  pected  is  very  apt  to  be  neglected  unless  sbown  up  very 

Tbe  temperature  of  the  brine  in  tbe  ice  tank  should  be  clearly. 

included  as  it  aflfects  tbe  output  of  ice,  and  in  a  large  To  get  this  information  will  require  a  high  reading 

plant   the   temperature   of   the   gas   in   the    suction    and  thermometer  or   pyrometer,   a   draught   gage   and   some 

discharge  pipes,   and   also  tbe  cooling  water   should  be  form  of  a  CO.  testing  apparatus.     If  a  CO,   recorder 
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is  used  its  readings  should  be  noted  here  so  that  all  the 
conditions  may  be  easily  compared,  and  the  best  com- 
bination found.  If  the  fires  are  given  the  proper  amount 
of  attention,  these  instruments  will  soon  pay  for  them- 
selves in  the  increased  economy  of  the  boilers.  The 
voltage  and  amperes  should  be  read,  as  it  gives  a  check 
on  the  operation  of  the  engines  and  boilers  as  well  as 
the  variation  of  the  load  during  the  24  hr. 

A  careful  examination  of  this  report  will  soon  show 
any  variation  in  the  output  per  unit  of  input  and  just 
where  the  trouble  lies.  The  weights  of  coal,  ash,  and 
feed  water  should  be  recorded  at  the  end  of  each  watch, 
as  it  will  not  only  show  up  any  mismanagement  on  the 
part  of  the  employes  but  show  at  a  glance  just  what 
conditions   will   give   the   best   results,   and   the   highest 
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FIG.   2.     MONTHLY   REPORT   SHEET 

evaporation  per  pound  of  coal.  Where  live  steam  is 
used  to  help  the  exhaust  in  heating  or  for  any  purpose 
of  manufacture,  it  should  be  metered  or  the  condensation 
measured  that  the  proper  charges  may  be  made  to  this 
use.  If  used  in  heating,  any  increase  in  the  use  of  live 
steam  consumption  in  proportion  to  the  temperature  and 
condition  of  the  weather  would  indicate  waste  some- 
where in  the  system  and  would  cause  an  investigation ; 
also,  measuring  the  live  steam  and  deducting  it  from  the 
total  steam  made  will  help  to  locate  any  unseen  leaks 
or  other  source  of  waste  of  steam,  and  divided  by  the 
horsepower  delivered,  will  show  whether  the  steam  con- 
sumption of  the  engines  is  as  low  as  it  should  be.  Under 
the  heading  "Operation"  the  time  of  starting  and  stop- 
ping each  piece  of  machinery  is  noted,  also  the  hours 
run.  This  is  desirable  as  a  check  On  the  coal  and  water 
used,  and  for  many  other  reasons,  and  in  case  of  the 
boiler  the  time  in  operation  since  last  cleaning,  etc.  If 
the  boilers  or  other  apparatus  are  in  operation  24  hr. 


a  day,  without  stop,  the  engineer  on  the  first  watch,  when 
starting  a  new  sheet,  simply  writes  the  word  "on"  or 
makes  a  check  mark  in  the  column  headed  "Start,"  and 
the  engineer  finishing  the  third  watch  marks  up  "24 
hr."  in  the  "Hours  run"  column. 

In  this  case  the  generators  are  the  3-wire  system 
120-240-V.  with  the  lighting  circuit  taken  from  the  out- 
side and  neutral  wires,  and  the  power  circuit  taken  from 
the  2  outside  wires.  There  is  a  wattmeter  on  each  side 
of  the  circuit  between  the  generator  and  busbars.  There 
is  also  a  wattmeter  in  the  power  circuit,  the  rea'ding  of 
which  is  subtracted  from  the  total  watt-hour  reading 
which  gives  the  watt-hours  required  for  lighting,  which 
in  this  case  is  the  larger  part  of  the  load.  If  there  were 
several  buildings  it  might  be  desirable  to  have  a  watt- 
meter on  the  circuit  to  each  building.  The  total  amounts 
of  coal,  ash,  water,  live  steam,  kw.  hours,  etc.,  are  noted, 
also  the  oil  and  grease,  waste,  coal  and  other  supplies 
received.  The  wattmeters  are  read,  and  the  totals  figur- 
ed at  the  end  of  the  third  watch,  and  the  meter  reading 
copied  on  the  new  sheet  by  the  man  coming  on  the  next 
watch. 

Under  the  heading  "Remarks,  Repairs,  etc.,"  are 
noted  all  repairs,  changes,  what  was  done,  the  material 
used,  and  any  other  information  that  may  be  of  interest, 
and  signed  with  the  initials  of  the  engineer  on  duty  at 
the  time  the  repair  was  made.  After  the  report  is  filled 
in  and  signed  by  the  assistant  engineer  at  the  end  of 
his  watch,  it  is  examined  by  the  chief  engineer  or  super- 
intendent and  signed,  then  placed  on  file  for  future 
reference.  Each  individual  plant  will  require  a  little 
change  in  the  items  noted,  but  enough  information  may 
be  had  from  this  sheet  to  keep  the  plant  in  first  class 
operating  condition  if  the  information  derived  there- 
from is  acted  upon. 

To  make  the  system  of  records  more  complete,  and 
have  the  matter  in  such  shape  that  it  may  be  easily  got- 
ten at  by  the  chief  engineer  or  superintendent,  a  monthly 
report  form  is  laid  out  as  shown  in  Fig.  2.  These  are 
made  of  card-board  and  may  be  filed  in  a  filing  cabinet, 
drawer  of  the  desk  or  other  convenient  place.  The 
general  conditions  of  the  plant  for  any  one  month  may 
be  easily  and  quickly  compared  with  those  of  any  other 
month.  The  cost  of  this  system  is  very  little,  and  as 
the  day  sheet  is  filled  out  by  the  assistant  engineers  or 
oilers  very  little  time  and  labor  is  required  to  keep  an 
accurate  record  of  the  operation  of  the  plant.  And  any 
outlay  of  money  for  instruments  or  other  apparatus  to 
be  used  to  get  this  information  will,  if  the  information 
is  acted  upon  soon  be  saved  by  the  more  economical 
operation  of  the  plant. 


TRAP  WISDOM 

Helping  an  Overworked  Trap;  Where  4  Traps  Were 
Better  Than  One 

By  W.  Simpson 


I 


HAD  been  experiencing  considerable  trouble  with  a 
high-pressure  drip  tank  overflowing  and  backing  up 
into  the  steam  system,  thereby  reducing  its  effi- 
ciency, and  causing  severe  water  hammer.  The 
drip  tank  was  under  55  lb.  pressure  and  acted  as 
receiver  for  a  return  trap,  that  fed  the  condensation 
from  drying  coils  and  kilns  back  into  the  boiler.  Iti 
was  placed  only  2  ft.  below  the  lowest  point  in  the 
kilns.  When  the  steam  was  turned  into  the  cold  pipes, 
the  condensation  became  excessive  and  fed  into  the 
tank  faster  than  the  return  trap  could  take  care  of  it.j 
The  difficulty  could,  of  course,  have  been  remedied  byJ 
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installing  a  larger  tank  and  a  return  trap  of  greater 
capacity,  but,  as  these  periods  of  maximum  condensa- 
tion occurred  only  five  or  six  times  in  twenty-four 
hours,  the  cost  of  a  new  outfit  was  not  considered  to 
be  justifiable,  so  the  following  scheme  was  devised, 
automatically  taking  care  of  the  overflow  and  also  at 
a  cost  of  only  about  one-tenth  of  an  entirely  new  outfit. 

Into  the  largest  return,  a  2-in.  line,  I  put  a  tee  and 
carried  a  line  over  to  a  non-return  steam  trap.  The 
discharge  outlet  from  the  trap  was  carried  to  the  hot 
well  for  another  boiler,  so  that  the  excess  water  was 
not  wasted. 

In  Fig.  1,  R  and  R,,  are  the  returns  from  the  steam 
system,  P  is  the  line  from  receiver  to  return  trap  on 
boiler  No.  1.     O  is  overflow  from  tank  through  the 
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FIG.   1.     CARING  FOR   OVERFLOW  FROM   DRIP   TANK 

trap  to  the  hot  well  at  boiler  No.  2.  The  scheme 
worked  to  perfection  and,  since  its  installation,  I  have 
had  no  trouble  with  water  hammer  or  a  sluggish  drain 
in  the  kiln. 

In  this  connection  I  might  state  that  I  find  that 
steam  traps  are  one  of  the  best  investments  in  the 
steam  specialty  line.  In  a  certain  portion  of  my  plant 
I  have  fourteen  traps  which,  according  to  some  en- 
gineers, is  far  too  many — in  fact  the  title  "Steam  Trap 
Bill"  was  donated  to  me.  To  show  them  that  I  was 
not  absolutely  "dippy"  over  traps,  I  ran  a  series  of 
tests  that  showed  their  efficiency.  In  a  row  of  four 
dry  kilns,  each  containing  600  sq.  ft.  of  heating  sur- 
face, I  had  four  traps,  one  for  each  kiln,  all  discharg- 
ing into  the  same  return  line.  These  friends  of  mine 
claimed  that  only  one  large  trap  in  the  line  was  neces- 
sary, would  give  the  same  results,  have  a  lesser  first 
cost,  and  wouldn't  require  as  much  care  and  attention. 

As  all  of  the  traps  were  by-passed,  it  was  a  simple 
matter  to  cut  out  the  single  traps  and  place  a  large 
trap,  temporarily  borrowed  from  another  portion  of 
the  plant,  in  the  main  return.  In  Fig.  2,  Tj,  Tg,  Tg,  T4, 
are  the  small  traps,  each  individually  draining  their 
respective  kilns,  K^ — K^,  while  T  is  the  large  trap  tak- 
ing care  of  all  the  condensation  from  the  four  kilns, 
when  the  small  traps  were  cut  out.  My  results  were 
based  on  the  efficiency  of  the  kilns  under  the  two  con- 
ditions, first,  with  individual  traps,  and,  secondly,  with 
a  single  trap,  removing  the  condensation  from  the  sys- 
system.  As  far  as  possible  I  endeavored  to  have  the 
steam  pressures  identical  for  both  tests,  and  the 
amount  of  moisture  to  be  removed  from  the  material 
in  the  kilns  the  same.  There  were  slight  variations, 
but  not  enough  to  afifect  seriously  the  results. 

I  found  with  the  four  traps  in  operation  that  the 
kilns  did  their  work  in  two  hours  twenty  minutes, 
and  with  a  single  trap  it  took  two  hours  fifty-five  min- 
utes, a  saving  in  time  of  thirty  minutes,  making  it 
possible  to  put  through  the  kiln   2.05   more   loads   in 


twenty-four  hours  when  four  traps  were  used,  so  four 
traps  gave  the  kiln  a  time  efficiency  20  per  cent  greater 
than  a  single  trap,  but  about  6j/<  per  cent  more  steam 
was  used  to  make  their  greater  capacity.  The  greater 
amount  of  steam  used  was  due  to  the  additional  sur- 
face brought  in  to  service  by  freeing  the  coils  from 
water. 

A  great  many  results  of  experiments  are  given,  as 
I  have  above  presented  them,  in  efficiencies  or  reduc- 
tion of  steam  or  coal  consumption,  but  to  be  of  real 
service  they  must  be  carried  on  further,  giving  re- 
sults in  dollars  and  cents,  and  also  showing  that  the 
investment  was  a  profitable  one.  In  this  case  I  was 
forced  to  give  monetary  results,  as  the  four  traps  cost 
$56.00  against  $32.00  for  a  single  large  one. 

The  cost  of  coal,  only,  for  1000  lb.  steam  was  about 
14^  cents,  the  total  amount  used  in  the  kiln  with  one 
trap  being  2800  lb.  per  hour  or  67,200  lb.  per  day  of 
24  hr. ;  with  four  traps  the  steam  consumption  was 
71,568  lb.,  making  the  cost  of  steam  $9.58  and  $10.20 
respectively.  With  one  trap  the  kilns  were  drawn  8.23 
times  per  day,  while  the  four  10.28  loads  were  obtained. 
From  these  figures  the  respective  costs  per  kiln  load 
were  $1.16  and  99  cents. 

With  four  traps  and  drawing  8.23  loads  per  day 
at  a  cost  of  99  cents,  the  total  amount  would  be  $8.14 
against  $9.58,  on  an  equal  lumber  capacity  with  one 
trap.  Thus  we  have  a  saving  of  $1.44  per  day,  on  an 
additional  investment  of  $24.00.  Furthermore,  the 
four  traps  paid  for  their  first  cost  in  38  days. 

There  may  be  some  who  will  doubt  these  results 
and  say  that,  if  one  trap  sufficiently  large  was  in- 
stalled, the  results  would  be  the  same  either  way. 
While  this  would  probably  be  so,  if  the  pressures  of 
each  return  were  identical,  an  impossibility  however  in 
practice,  as  there  were  slight  differential  pressures  in 
each  return,  due  to  difi^erent  rates  of  kiln  drawing,  and 
the  subsequent  rate  of  condensation  had  an  efifect  on 


FIG. 


ARRANGEMENT    OP   TRAPS   DURING   TEST 


the  pressure.  The  kilns  that  were  nearly  ready  to 
draw,  i.  e.,  with  the  material  in  them  practically  dry, 
had  the  higher  pressure  and  the  wet  kilns  would  have 
the  lower  pressure,  making  it  necessary  for  them  to 
collect  a  head  of  water  sufficient  to  form  a  pressure 
sufficient  to  overcome  the  higher  pressure  of  the  dry 
kiln.  It  was  the  removal  of  this  water  that  gave  the 
greater  efficiency. 

I  firmly  believe  and  know,  from  my  own  experi- 
ence, that  if  engineers  would  sharpen  up  their  pencils 
and  do  a  little  "figgering"  and  show  their  calculations 
to  the  "boss"  it  wouldn't  be  so  difficult  to  get  appro- 
priations for  new  traps,  pressure  regulating  valves  and 
other  automatic  devices  that  seem  costly  at  first,  but 
pay  for  themselves  later. 
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PRACTICAL  ELECTRICAL  ENGINEERING 

Calculation  of  Wiring  in  Alternating-Current  Circuits   for  Incandescent  Lamps  and  Induction  Motor; 

Power  in  Alternating-Current  Circuits 

INCANDESCENT    lamps    operated    from    an    alter-  wire  circuit,  substitute  the  constant  11  for  22  in  direct- 

nating-current    circuit    constitute    a    noninductive  current  formulas  and  VI  in  the  Jan.  15  issue,  p.  122, 

load    and    the    formulas    for   figuring-   incandescent  and  proceed  with  the  operations  in  the  same  manner 

loads   on   direct-current   circuits   are   applicable   to  as  for  calculating  the  size  of  conductors  for  a  2-wire 

single-phase  alternating-current  circuits.     The  mutual  direct-current  system. 

induction,  capacity  and  skin  effect  encountered  in  in-  Another  method  of  calculating  the  size  of  conduc- 

terior  wiring,  and  the  self  induction  where  conduit  is  tors  for  a  4-wire,  2-phase  circuit,  or  a  3-wire,  3-phase 


used  are  so  slight  that  they  can  be  neglected. 


FIG.     1.      TWO-PHASE     AND     3  PHASE     DISTRIBUTION     DIAGRAMS 

For  2-phase  distribution,  the  arrangement  of  con- 
ductors is  shown  at  A  in  Fig.  1,  with  the  main  feeder 
controlled  by  a  4-pole  switch  and  with  1  4-wire  branch 
for  supplying  current  to  an  induction  motor  and  2 
2-wire   branches   for   lighting   service.     A   similar   ar- 
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PIG.    2.      INDUCTION    MOTOR   WIRING    FORMULA 

rangement  for  controlling  the  circuits  of  a  3-phase, 
3-wire  system  is  shown  at  B,  Fig.  1.  The  2-wire 
branches  should  connect  with  alternate  phases  to  main- 
tain, as  nearly  as  possible,  a  balanced  load. 

To  calculate  the  size  of  conductors  for  noninduc- 
tive load  on  a  3-phase,  3-wire  circuit  and  a  2-phase,  4- 


circuit  is  to  use  formulas  III  and  VI  for  2-wire  direct- 
current  circuits  and  divide  the  results  by  2. 

Conductors  for  Polyphase  Induction  Motors 

Y\/'HEN  determining  the  size  of  conductors  for  induc- 
tion motors,  several  factors  enter  into  the  calcu- 
lations that  do  not  have  to  be  considered  in  connec- 
tion with  direct-current  motors.  As  a  rule  motors 
under  5  hp.  are  started  directly  from  full  line  voltage 
by  throwing  in  a  switch  frequently  causing  the  start- 
ing current  to  be  2  to  3  times  the  full  load  running 
current.  Another  consideration  is  that  induction  mo- 
tors operating  below  normal  voltage  rapidly  fall  below 
their  normal  horsepower  rating  and  are  unable  to 
take  care  of  overloads  frequently  imposed  upon  them. 
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FIG.     3.      CIRCUIT     DIAGRAM     OF     3-PHASE     LINE     SUPPLYING     3 
INDUCTION    MOTORS 

It  is,  therefore,  good  engineering  practice  to  use  con- 
ductors 50  per  cent  larger  than  actually  needed  for  a 
given  load. 

The  power  factor  of  the  motor  and  the  line  have  to 
be  considered  which,  if  not  definitely  known,  can  be 
considered  as  80  per  cent  with  reasonable  accuracy 
for  normal  working  conditions.  Of  course,  the  power 
factor  of  a  system  is  materially  lowered  where  there 
are  underloaded  induction  motors  in  operation  and  it 
is  always  advisable  to  install  motors  whose  rating 
corresponds  closely  to  the  loads  they  have  to  carry. 
As  with  direct-current  motors,  the  efficiency  of  induc- 
tion motors  also  enters  into  the  calculations,  and  the 
following  efficiencies  for  various  ratings  can  be  taken 
to  represent  average  practice :  One  hp.,  80  per  cent ; 
5  hp.,  85  per  cent;  20  hp.,  88  per  cent;  300  hp.,  93  per 
cent. 

For  calculating  the  size  of  conductors  to  supply 
current  to  polyphase  induction  motors,  taking  into 
consideration  the  various  factors  considered,  the  for- 
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nulla  in  Fig-.  2  has  been  derived.  It  states  that  for 
motors  operating  on  2-phase,  4-wire,  or  3-phase,  3- 
wire  circuits,  the  required  area  of  the  conductor  in 
circular  mils  is  equal  to  the  continued  product  of  the 
rated  horsepower  of  the  motor  P,  the  length  of  the 
circuit  in  feet  L,  746,  the  number  of  watts  to  one 
electrical  horsepower,  constant  11  and  constant  1.5, 
the  latter  providing  increase  in  the  size  of  the  con- 
ductor for  the  50  per  cent  overload ;  divided  by  the 
continued  product  of  the  impressed  electromotive  force 
E,  the  drop  in  volts  e,  efificiency  X  expressed  decimally, 
and    the   jiower    factor   pf   expressed    decimally. 

Sample  Calculation 

J_^K'i'  us  assume  the  problem  shown  diagrammatically 
in  h'ig.  3,  which  is  a  3-phase  line  500  ft.  long  with 
450  volts  at  the  switchboard.  One  hundred  feet  from 
the  switchboard  is  located  a  5-hp.,  1  lO-volt  motor  with 
an  efficiency  of  85  per  cent,  and  it  is  desired  to  have  a 
drop  of  2.5  volts  in  the  line  at  this  jwint.  At  a  point 
250  ft.  distant  from  the  switchboard  is  located  a  lO-hp., 
44()-volt  motor  with  an  efficiency  of  85  per  cent,  the 
voltage  drop  up  to  this  point  to  be  5.  At  the  end  of 
the  line.  500  ft.  distant  from  the  switchboard  is  located 
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FIG.  4.      SOLUTIOX  OF  PROBLEMS  INVOLVED  IN  FIG.  3 
FIG.    5.      FORMUL.A.    FOR    POWER   IN    ALTERNATING-CURRENT 

CIRCUITS 

a  5-hp.,  440-volt  motor  with  an  efficiency  of  85  per 
cent;  the  drop  in  voltage  at  this  point  is  to  be  10;  the 
power  factor  of  the  circuit  is  assumed  to  be  80  per  cent. 

To  figure  the  size  of  the  required  conductors,  the 
first  operation  is  to  determine  the  size  to  the  first 
motor,  with  a  2.5-volt  drop,  which  will  carry  the  entire 
load.  The  operation  is  shown  at  I,  Fig.  4.  The  result 
corresponds  nearly  to  a  No.  5  wire,  but  as  commer- 
cial insulated  copper  wire  is  available  only  in  even 
numbers,  No.  4  wire  should  be  used. 

The  size  of  the  wire  from  the  first  to  the  second 
motor  must  be  sufficient  to  carry  the  load  of  both 
the  second  and  third  motors  with  a  5-volt  drop  at  the 
second  motor.  For  operation  see  II,  Fig.  4.  As  the 
result  corresponds  nearest  to  a  N^o.  7  wire,  Xo.  (i 
should  be  selected. 


To  determine  the  size  of  conductor  from  the  sec- 
ond to  the  third  motor,  the  latter  only  need  fee  taken 
into  consideration  which  has  a  rating  of  5-hp.  and  an 
efficiency  of  85  per  cent,  the  voltage  drop  to  be  10. 
For  operation  see  III,  Fig.  4.  The  area  in  circular 
mils  corresponds  very  closely  to  a  No.  10  P..  &  S. 
gage  wire. 

Calculating  Power  in  Alternating-Current  Circuits 

W^E  have  already  learned  that  in  direct-current  cir- 
cuits the  power  in  watts  is  equal  to  the  product 
of  the  voltage  and  the  current  in  amperes;  also  that 
for  single-phase  alternating-current  circuits  the  appar- 
ent power  in  watts  must  be  multiplied  by  the  power 
factor  to  find, the  real  power;  this  is  expressed  in  for- 
mula I,  Fig.  5. 

Suppose  it  is  desired  to  know  the  power  expended 
in  a  2-phase  circuit  whose  power  factor  is  0.85  and 
where  the  electromotive  force  between  terminals  is 
440  volts  and  the  ammeter  reads  8  amperes.  This  is 
determined  by  Formula  II,  Fig.  5.  Substituting  fig- 
ures we  have  W=  2  X  440  X  8  X  0.85  =  5984  watts  = 
5.984  kw. 

If  the  voltage  between  the  terminals  of  a  3-phase 
circuit  is  660,  the  ammeter  readings  6,  8  and  10  re- 
spectively, or  an  average  of  8,  and  the  power  factor 
0.87,  what  is  the  power  expended?  Formula  III  of 
Fig.  5  covers  this  problem  ;  substituting  figures,  W  = 
1.73  X  660  X  8  X  0.87  =  7946.9  watts  or  7.94  kw. 


BATTERY  ROOM  FLOORS 

Methods    Employed    in    the    construction    of    Battery 

Room  Floors  and  How  They  Are  Made 

Acid   Proof 

TO  make  a  concrete  floor  acid-proof,  treatment  with 
linseed  oil  thinned  down  with  gasoline  retards 
the  action  of  the  acid  but  only  temporarily. 
The  general  construction  of  i-he  floor  of  a 
battery  room  consists  of  vitrified  brick  or  tile  placed 
on  concrete  base.  Leading  authorities  state  that  the 
best  way  to  acid-proof  such  a  floor  it  to  place  several 
layers   of   acid-resisting   felt   cemented    together   Avith 

'Z  Loiters  Hydra  Ftit  on  Concrete  Surface  with  Ji/i  Slope 

'/^'Joints  Fdled  With  Hydrex  Compound       y-Vitriped  BncK 


SECTION  OF  A  TYPICAL  BATTERY  ROOM  FLOOR 

an  acid-resisting  compound  between  the  brick  and  the 
concrete.  The  correct  way  to  do  this  is  first  to  give 
the  concrete  floor  a  coating  of  hot  compound,  then  lay 
in  this  several  thicknesses  of  felt,  lapped  so  that  the 
joints  of  one  layer  break  joints  with  the  under  layer. 
Where  this  procedure  is  followed  it  is  unnecessary  to 
use  sand  for  embedding  the  brick.  -  To  protect  the 
walls  and  any  columns  in  the  battery  room,  it  is  ad- 
visable to  turn  up  the  felt  for  a  foot  or  so  at  the 
walls  or  columns,  putting  3  courses  of  brick  against 
the  felt  and  pouring  the  compound  behind  tlie  brick  so 
as  to  make  a  tight  joint. 

The  New  York  Edison  Co.,  which  is  noted  for 
iising  large  factors  of  safety  in  all  of  its  construction, 
takes  extra  precautions  in  acid-proofing  floors,  usually 
specifying  2  distinct  courses  of  several  layers  of  acid- 
resisting  felt,  cemented  together  with  compound. 
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In  one  of  the  recent  specifications  of  this  company 
for  the  floors  of  a  transformer  and  battery  station,  it 
is  stated  that  the  contractor  should  spread  over  the 
rough  concrete  floor  a  layer  of  l^^-in.  cement  mortar 
finished  with  a  smooth  surface.  As  far  as  acid-proof- 
ing is  concerned,  the  specifications  were  as  follows : 

"Over  the  cement  mortar  surface,  shall  be  laid  3 
layers  of  Hydrex  felt,  bonded  with  compound.  The 
cement  surface  shall  first  be  coated  with  a  continuous 
and  uniform  layer  of  compound,  to  which  it  must  ad- 
here at  every  point.  Where  the  felt  is  turned  up  on 
the  walls  and  drain  boxes,  an  additional  layer  of  felt 
and  compound  running  parallel  with  the  intersection 
of  the  2  plane  surfaces  shall  be  applied.  Over  the 
completed  acid-proof  course  shall  be  applied  a  layer 
of  compound. 

"Immediately  after  the  acid-proofing  is  cool,  or 
soon  enough  after  to  insure  against  damage,  the  con- 


tractor shall  spread  a  layer  of  cement  mortar  about 
1/^  in.  thick  over  the  entire  horizontal  area  of  the 
acid-proof  course.  This  will  form,  after  setting,  a 
working  surface  on  which  the  rest  of  the  work  shall 
be  built." 

After  the  protecting  layer  of  cement  mortar  has 
set  the  specifications  call  for  a  course  of  concrete  with 
a  cement  mortar  finish  and  on  top  of  this  a  second 
layer  of  acid-proofing  consisting  of  2  layers  of  the 
acid-resisting  felt  with  3  courses  of  the  hot  compound. 
Upon  the  top  of  this  last  acid-proofing  course  was 
laid  bricks,  the  joints  of  which  were  filled  with  the  hot 
compound  as  specified  above. 

It  is  interesting  to  note  that  the  tests  of  the  New 
York  Edison  Co.,  have  shown  that  the  felt  and  com- 
pound used  in  this  connection  are  not  at  all  affected 
by  sulphuric  acid  solutions. 


ELECTRIC  MOTOR  DRIVE 

Description  of  Reversing  Motor  Equipment  for  Planers  and  Similar  Shop  Machinery 


THE  idea  of  applying  reversing  motors  direct  con- 
nected for  driving  planers  has  been  in  practice 
for  some  8  or  10  years,  though  more  or  less  of  an 
experiment  up  to  a  year  or  so  ago.  The  use  of 
this  form  of  drive,  even  in  the  first  stages  of  its  devel- 
opment, emphasized  strongly  that  it  possessed  many 
advantages  over  older  methods  of  reversing  through 
clutches  or  belt  shifters.     Not  only  is  the  usual  econo- 


study  and  tests  by  manufacturers  in  developing  it  for 
commercial  purposes.  However,  perfecting  the  revers- 
ing motor  drive  for  reliable  and  successful  operation 
has  required  time,  and  it  therefore  can  be  said  to  be 
of  comparatively  late  origin.  The  General  Electric 
Company  has  recently  placed  on  the  market  a  revers- 
ing adjustable  speed  direct-connected  motor  drive  that 
has  been  carefully  tested  and  tried  out  in  service. 


PIG.    1.      MOTOR   DRIVE    ATTACHED   TO    A    PLAXER 


my  effected  in  the  consumption  of  power  through 
application  of  the  principle  of  direct-connected  indi- 
vidual operation ;  but  maximum  cutting  speeds  are 
sustained  uniformly,  acceleration  is  more  rapid  on  the 
return  travel,  and  an  increased  production  hitherto 
unattainable  results.  The  reversing  motor  drive  has 
ushered  in  new  records  in  machining  castings. 

Naturally,  the  effective  performance  of  this  drive 
has  created  a  demand  that  has  warranted  exhaustive 


Probably  the  most  interesting  application  of  this 
drive  to  machine  tools  at  the  present  time  is  to  plan- 
ers, viewed  both  in  the  light  of  an  engineering 
achievement  and  from  the  standpoint  of  production. 
That  a  very  large  increase  in  output  is  obtained  with 
planers  through  this  means  is  now  firmly  established 
and  quite  generally  understood.  But  the  application 
of  the  reversing  motor  equipment  in  its  various  forms 
is  almost  unlimited.     It  is  now  used  not  only  to  drive' 
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planers,  but  also  screw,  worm  and  rack  driven  slotters, 
turret  lathes,  wire  and  tube  drawing  machinery,  and 
other  classes  of  machines  reversed  through  clutches 
or  shifting  belts,  which  methods  are  often  low  in  effici- 
ency and  high  in  maintenance. 

Motors  for  this  service  are  mounted  in  any  place 
on  the  machine  or  floor  convenient  for  mechanical 
connection.  They  are  of  the  standard  commutating 
pole  type  with  a  speed  range  of  250-1000  r.p.m.  at  330 
volts,  up  to  and  including  100-hp.  planer  rating.  These 
combinations  of  speeds  allow  the  motor  in  the  major- 
ity of  cases  to  be  coupled  direct  to  the  driving  shaft 
of  the  machine. 

Control  Mechanism 

CONTROL  consists  of  a  contactor  panel  and  master 

switch ;  the  contactor  panel  is  usually  mounted  on 

the  side  of  the  planer-  housing,  or  in  any  convenient 


The  pointers  of  these  handles  traverse  a  blank  ring, 
which  can  be  marked  or  graduated  for  cutting  and 
return  speeds  in  feet  per  minute. 

The  master  switch  is  generally  mounted  on  the 
side  of  the  planer  bed,  or  in  other  convenient  place. 
The  switch  contains  but  4  contact  fingers,  2  forward 
and  2  reverse,  one  being  used  in  common  for  both 
directions,  and  3  segments  on  the  drum.  Its  sole 
function  is  to  close  the  shunt  coil  circuits  ot  the  for- 
ward and  return  line  contactors.  The  motor  field  is 
entirely  external  to  the  master  switch.  The  panel  is 
encased  in  a  stout  cast-iron  box,  so  arranged  that  the 
parts  and  the  wiring  are  most  accessible.  The  master 
switch  is  operated  by  dogs  on  the  planer  table  in  much 
the  same  way  as  is  now  employed  for  shifting  belts. 
A  special  double  pole  circuit  breaker  is  also  supplied, 
which  provides  for  minimum  voltage  and  overload 
jinitection.        In   case   the   breaker   opens   or   current 


FIG.    2.      INTERNAL    ARRANGEMENT    OF    CONTACTOR    PANEL 


place  on  other  machine  tools  to  which  the  drive  may 
be  applied.  The  panel  is  made  up  of  8  contactors, 
similar  in  appearance  to  a  series  contactor,  but  actu- 
ated by  shunt,  series  or  differential  coils  in  such  a 
manner  as  to  eliminate  entirely  electrical  disk  inter- 
locks. An  additional  precaution  is  taken  by  using 
mechanical  interlocks  to  prevent  the  possibility  of 
short  circuits.  The  panel,  field  rheostats  and  all  ac- 
cessories are  enclosed  in  a  cast-iron  box,  the  cover 
of  which  is  hinged,  so  that  when  swung  open  the  con- 
tactors are  easily  accessible. 

The  box  itself  is  pivoted  about  liberal  openings  in 
order  that  the  rear  of  the  panel  may  be  swung  into 
view  for  inspection  when  required.  The  leads  are 
carried  through  these  same  openings  from  either  top 
or  bottom,  which  prevents  them  from  chafing  when 
the  panel  is  swung  out.  The  field  rheostat  handles 
are  brought  out  through  the  cover  of  the  enclosing 
case   and    are    plainly    marked,    "Cut"    and    "Return." 


fails   through   any   cause,   it   automatically   stops   the 
motor,   preventing  the   platen    from   coasting  off   the 

Reversing 

^Y  virtue  of  the  commutating  pole  design  of  the 
motor,  starting,  stopping  and  reversing  are  accom- 
plished with  sparkless  commutation.  In  order  not  to 
break  dynamically  from  high  speed  in  one  violent  step, 
means  have  been  taken  to  accomplish  this  in  3  distinct 
steps,  braking  down  slowly  from  high  speeds  and  then 
quickening  the  brake  action  at  lower  speeds.  This 
could  not  be  accomplished  with  one  step  of  resistance; 
for  at  the  lower  speeds  the  breaking  action  becomes 
almost  nil,  dragging  out  the  process  unnecessarily. 
Thus,  the  entire  braking  is  completed  in  the  shortest 
possible  time  without  undue  shock.  This  feature,  in 
addition  to  quickening  the  brake,  will  be  recognized 
as  a  decided  advantage  in  the  maintenance  of  the 
machine. 
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After  voltage  failure  with  the  master  controller  in 
the  running  position  the  motor  will  start  up  in  the 
regular  way  upon  return  of  the  voltage  to  the  line 
without  complications  by  closing  the  breaker.  This 
operating  characteristic  is  very  desirable.  Cutting 
and  return  speeds  are  entirely  independent  of  each 
other,  so  that  it  is  possible  to  use  the  slowest  cutting 
speed  and  the  highest  return  speed,  or  vice  versa,  in 
any  combination  not  exceeding  4  to  1,  with  35  to  70 
cutting  speeds  and  the  same  number  of  return  speeds, 
depending  on  the  size  of  the  equipment. 

In  the  event  of  attaching  the  reversing  motor  of 
machines  already  in  use,  the  speed  of  the  driving  shaft 
on  the  majority  of  planers  will  be  low  enough  with 
the  slowest  cut  to  meet  the  motor  speed  of  250  r.p.m., 
and  only  a  coupling  and  the  necessary  motor  founda- 


per  cent  with  the  same  depth  of  cut  and  feed,  the 
speed  will  fall  while  cutting  to  nearly  what  it  was 
originally,  the  power  input  increasing  only  slightly 
or  to  the  limit  of  the  belt  capacity.  The  maximum 
slip  will  be  reached  when  the  machine  is  stalled,  the 
power  input  remaining  approximately  constant  and  the 
loss  being  entirely  due  to  friction  from  belt  slippage. 
This  slippage  loss  is  demonstrated  in  the  tabulation 
of  tests  made  with  a  recording  ammeter  and  given 
herewith.  The  motors  used  were  all  230-volt.  The 
speeds  noted  are  average  feet  per  minute  for  complete 
cutting  and  return  strokes. 

Briefly  summarized,  the  salient  operating  features 
claimed  by  the  manufacturer  for  the  reversing  adjust- 
able speed  direct-connected  motor  drive  are  :  maximum 
cutting  speed   sustained   uniformly,   affording  greatly 


MACHINE  TOOL  DATA 


Machine 

Size 

Not  Cutting 

Cutting 

Return 

Cut 

Type 
Drive 

Motor 
H.  P. 

Input 
Amp. 

Cut 
In. 

Stroke 

Total 

Ft.  per 

Time 

Ft.  per 

Time 

Ft.  per 

Time 

Cycle 

Type 

Size 

Min. 

Sec. 

Min. 

Sec. 

Min. 

Sec. 

Sec. 

Planer 

36"xl0' 

Belt 

10 

33 

Ixt^- 

8'6" 

31.9 

16 

28.3 

18 

72.8 

7 

25 

Same 

same 

Reversing 

same 

51 

same 

same 

53.2 

9.6 

52.7 

9.8 

91 

5.6 

15.4 

Same 

same 

Belt 

same 

.  38.5 

ixA 

same 

33.3 

15.4 

28 

18.2 

72.8 

7 

25.2 

Same 

same 

Reversing 

same 

56 

same 

same 

53.7 

9.5 

53.2 

■     9.7 

91 

5.6 

15.3 

Planer 

72"x22' 

Belt 

40 

95 

IXT^ 

lO'l" 

22.9 

26.4 

17.1 

35.4 

59.3 

10.2 

45.6 

Same 

same 

Reversing 

35 

120 

same 

same 

34.8 

17.4 

34.4 

17.6 

73.7 

8.2 

25.8 

tion  will  be  needed.  If,  however,  the  planer  gearing 
is  of  such  ratio  that  the  speed  of  the  driving  shaft, 
when  making  the  slowest  cut  required,  is  lower  than 
the  motor  speed,  250  r.p.m.,  an  intermediate  gear  and 
pinion  have  to  be  installed  for  the  reduction.  In  the 
latter  case  an  outboard  bearing  should  be  provided, 
which  can  be  taken  care  of  either  by  motor  shaft  ex- 
tension, or,  if  the  standard  motor  shaft  be  used,  by  a 
special  pinion  with  shaft  extension  for  outboard  bear- 
ing. Where  the  motor  is  coupled  direct  to  a  planer 
shaft  driving  through  bevel  or  worm  gearing,  pro- 
vision should  be  made  for  taking  care  of  the  thrust. 
Suitable  planer  dogs  are  furnished  in  each  instance. 
Should  there  be  a  boss  or  web  directly  behind  the 
position  of  the  operating  lever,  the  bracket  supporting 
the  lever  can  be  extended  and  mounted  on  a  strap 
suitably  bent  for  the  purpose.  The  complete  equip- 
ment comprises  the  circuit  breaker,  motor,  contactor 
control,  with  pendant  switch  if  desired,  master  switch, 
2  dogs,  main  operating  lever,  auxiliary  operating- 
lever  and  bearings  for  the  auxiliary  shaft.  On  account 
of  variance  in  location,  bends  and  length  in  individual 
machines,  the  auxiliary  shaft  and  the  connecting  rods 
from  this  shaft  to  the  operating  lever  and  master 
switch  are  not  included. 

Data  of  Operation 

JT  is  interesting  to  note  comparatively  what  has  been 
accomplished  with  this  type  of  reversing  motor 
drive.  As  a  general  proposition,  the  saving  arising 
from  applying  power  direct  to  machine  tools  is  con- 
sidered the  amount  of  friction  load  which  has  thus 
been  eliminated.  This  often  reaches  as-  much  as  50 
per  cent.,  yet  it  is  in  reality  only  a  small  part  of  what 
may  be  realized,  as  proved  by  numerous  tests.  A 
belt-driven  planer,  or  other  machine,  of  approximately 
10  hp.  capacity,  running  at  a  cutting  speed  of  25  ft., 
will  drop  in  speed  2^  to  5  ft.,  or  10  to  20  per  cent., 
while  cutting  to  a  value  of  10  hp.,  if  this  approach 
the  carrying  capacity  of  the  belt,  due  to  size,  speed 
or  slackness.     If  the  cutting  speed  be  increased  to  50 


increased  production  ;  rapid  acceleration  on  the  return  ii 
stroke;  reverses  remarkably  close  to  a  line  at  the  end  ll 
of  the  cut;  very  economical  operation  and  upkeep;  :| 
any  speed  desired  within  a  ratio  of  4  to  1 ;  many 
speed  combinations,  allowing  the  slowest  cutting  and  ll 
highest  return  speed  to  be  combined ;  freedom  from  i| 
shocks,  permitting  the  quickest  reversals  possible  with- 
out jar;  quiet  operation;  sparkless  commutation,  and  ij 
positive  and  safe  control  within  easy  reach  of  the  i 
operator. 

■    4 

The  man  who  reads  was  placed  in  charge  of  one  of  i 
our  modern  automatic  stationary  engines.  The  valve, 
and  what  was  inside  of  the  steam  chest  and  cylinder, 
he  had  never  seen,  and,  of  course,  knew  nothing  of  its 
construction.  He  sent  to  the  builder  and  procured  a 
"descriptive  catalogue,"  and  in  one  evening,  by  its  per- 
usal, he  obtained  a  good  idea  of  what  was  going  on 
inside  of  that  engine. 

The  man  who  does  not  read  wonders  what  is  inside,  i 
but  does  not  find  out  until  it  is  torn  apart,  and  even  theml 
he  does  not  get  the  builder's  idea,  and  know  why  it  is  so 
made.     It  takes  him  weeks,  months,  or  years  to  find  outi 
what  a  few  hours  of  study  would  enable  him  to  ascertain. 

We  know  of  a  man  holding  a  high  official  positiom 
on  one  of  the  largest  railroads  of  the  West  who  built,  i 
at  a  great  expense  to  the  company,  a  hydraulic  pile- 
driver,  which,  with  two  men,  was  to  do  the  work  of^J 
a  lo-hp.  engine.  He  had  seen  the  tremendous  force 
exerted  by  a  hydrostatic  wheel  press,  and  concluded  thati 
this  was  just  the  power  to  lift  a  piledriver  ram,  and  as 
the  pump  was  so  small,  two  men  could  easily  work  it. 
It  is  needless  to  add  that  the  result  was  a  failure,  and 
an  addition  to  the  scrap  heap. 

This  is  a  fast  age,  and  the  man  who  expects  to  keep ; 
pace  with  the  times  must  not  expect  to  find  out  every- 
thing by  the  slow  coach  of  experience,  but  take  advan- 
tage of  the  delving  of  others,  as  it  may  be  condensed 
in  their  writings.  It  saves  time,  hard  work  and  many: 
mistakes. — Railway  and  Locomotive  Engineering  Maga- 
zine. 
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STEAM  IN  A  SUGAR  CANE  FACTORY 

Fuel  Used,  Proportion  of  Machinery  and  Control  of  the  Steam 
By  W.  A.  T.  WiLLiNK 


IX  a  sugar  cauc  factory,  steam  is  used  for  the  dififer- 
ent  engines  and  other  machinery,  and  also  to  heat 
and  evaporate  the  different  sugar  liquids.  This 
necessitates  having  a  large  water  capacity  in  the 
boiler,  so  that  plenty  of  steam  will  always  be  avail- 
able. For  boilers,  the  2-flue  and  multi-tubular  have 
given  excellent  results,  especially  as  moderate  steam 
pressures,  usually  not  over  100  lb.,  are  sufficient.  But 
on  account  of  convenience  of  transportation,  the 
different   water  tube  boilers  are  now  often  installed. 

Fuel 

'PHERE  is  always  begasse,  or  refuse,  left  after  the  mills 

have  extracted  the  juice  from  the  sugar  cane,  and 
in  a  well  controlled  factory  there  will  be  enough  so 
that  wood,  which  is  the  next  cheapest  fuel,  although 
being  high  in  price,  is  used  only  to  start  the  fires  and 
for  heating  the  juice. 

On  an  average  begasse  consists  of  46^^  per  cent 
fibre,  43^2  per  cent  sucrose  and  47)^  per  cent  moisture, 
although  these  percentages  depend  on  the  quality  of 
the  grinding  and  of  the  cane.  A  common  rate  of 
burning  is  70  lb.  of  fuel  per  square  foot  of  grate  per 
hour,  or  2  lb.  per  square  foot  of  heating  surface  per 
hour.  Under  these  conditions  the  equivalent  water 
evaporation  from  fuel  at  212  deg.  F.,  is  172  lb.  per 
square  foot  of  grate  surface  per  hour,  or  5  lb.  per 
square  foot  of  heating  surface  per  hour. 

The  physical  character  of  the  fuel  influences  .its 
heating  value.  The  heat  in  a  pound  of  begasse  is 
8325  B.t.u.,  or  in  a  short  ton  of  2000  lb.  of  cane,  the 
heat  value  is  found  by  multiplying  8325  by  2000  by 
the  per  cent  of  fibre,  and  dividing  by  7.223  times  the 
percentage  of  sugar  and  by  100.  This  process  gives 
the  heat  generated  by  burning  the  begasse,  not  that 
available  for  use  in  the  boiler,  as  the  moisture  in  the 
fuel  must  be  evaporated  and  heated  to  the  tempera- 
ture of  the  stack  gases.  For  instance,  in  a  fuel  con- 
taining 50  per  cent  moisture,  the  heat  per  pound  of 
the  wet  fuel  will  be  4162,  the  heat  available,  3563; 
in  this  case  3.9  lb.  of  the  wet  fuel  is  equivalent  to  1 
lb.  of  coal  having  a  heat  value  of  14,000  B.t.u.,  and 
the  estimated  temperature  of  the  fire  will  be  1870 
deg.  F. 

If  80  per  cent  extraction  from  the  main  is  secured, 
there  are  400  lb.  of  begasse  per  ton  of  cane,  and  the 
coal  equivalent  per  ton  of  cane  will  be  119  lb.;  the 
coal  ratio  for  80  per  cent  extraction  is  3.43  lb.  of 
wet  begasse  equal  to  a  pound  of  coal.  If  moisture 
is  over  50  per  cent,  the  fuel  will  not  burn  well  but 
smoulders  and  smokes  from  the  incomplete  combus- 
tion. All  this  shows  the  necessity  for  getting  the 
proper  extraction  in  order  to  have  good  fuel,  so  that 
the  engineer  in  a  cane  factory  must  pay  great  atten- 
tion to  the  grinding  and  extraction  of  the  sirup. 
This  involves  careful  regulating  of  the  setting  of  roll- 
ers and  trash  turners,  according  to  the  quantity  and 
quality  of  cane  handled  ;  and  this  essential  knowledge 
is  difficult  at  first,  because  the  engineer  can  only  find 
it  out  by  experiment. 

Next  to  having  good  fuel,  it  is  necessary  to  get 
proper  combustion.  Evaporation  of  the  moisture  in 
the  fuel  must  take  place  aside  from  the  ccunbustion, 
and    leave    enough    heat    for    useful    work.        A    high 


temperature  must  be  obtained  to  get  complete  com- 
bustion, and  the  gases  must  be  entirely  burned  before 
they  reach  the  boiler  surface.  For  this  reason  the 
begasse  furnaces  are  all  of  the  extension  type,  re- 
ceiving the  fuel  from  a  conveyor  on  the  front  top. 
This  conveyor  feed  must  be  carefully  regulated  and 
given  strict  attention  by  the  engineer.  The  furnace 
is  rectangular  in  shape,  of  various  widths  and  depths, 
according  to  the  boiler  capacity  and  the  quality  of  the 
fuel.  The  roof  is  arched,  and  the  entire  interior  lined 
with  fire  brick.  Grates  are  often  in  step  form,  with 
an  arch  above  them,  which  prevents  the  gases  from 
going  through  the  feed  opening,  and  reflects  the  heat 
on  the  fresh  fuel  to  dry  it.  Movable  steps  bring  the 
fuel  gradually  up  to  the  grate  level.  When  a  level 
grate  is  used,  it  is  of  the  hollow  blast  type,  air  enter- 
ing through  holes  which  are  covered  by  a  sliding 
plate  so  as  to  control  the  air  supply  and  keep  the  holes 
from  clogging  up  when  wood  is  used  as  fuel.  Force 
draught  is  not  desirable.  Supplementary  air  supply 
comes  through  the  side  walls  of  the  furnace  and  the 
firing  doors,  and  ash  pit  doors  are  sealed  when  force 
draught  is  used. 

In  some  furnaces  the  step  grate  is  omitted  and  the 
fuel  falls  direct  from  the  fibre  into  the  top  of  the 
furnace  on  to  a  horizontal  grate.  But  this  does  not 
work  well,  as  the  wet  fuel  lowers  the  temperature 
in  the  combustion  chamber. 

Feed  Water 

JN  a  cane  sugar  factory  the  feed  water  is  collected 
in  a  large  hot  well,  into  which  all  the  drip  pipes 
from  the  traps  and  drains  from  the  sugar  boilers 
empty  the  condensation,  although  the  condensation 
from  the  boilers  should  be  pure  distilled  water.  It 
often  happens  that  spurs  of  sugar  are  brought  over, 
and  this  must  be  carefully  watched,  as  sugar  in  the 
boiler  means  trouble,  making  the  water  foam  and 
causing  corrosion  of  the  tubes  and  sheets.  This 
effect  does  not  always  show  at  once,  therefore  the 
boiling  apparatus  should  be  so  designed  that  boiling 
over  is  impossible.  In  one  plant  where  there  were 
5  boilers,  every  care  was  taken  to  obtain  pure  water 
— oil  separators  being  installed  wherever  there  was 
a  chance  for  impurities,  although  the  condensed  water 
from  the  exhaust  steam  receiver  was  not  used.  At 
the  start  of  the  crop  2  tubes  in  boiler  No.  3  were 
leaking.  This  boiler  was  cut  out  and  the  tubes  re- 
placed, those  taken  out  showing  corrosion  and  one 
even  having  a  hole  clear  through.  On  examining 
the  drums,  those  on  top  were  in  good  order  but  those 
at  the  bottom  showed  spots.  The  plates  were  a  little 
greasy,  but  not  enough  to  be  of  importance,  and  be- 
sides the  oil  used  contained  no  acid. 

After  a  few  days'  operation,  a  tube  in  No.  4  boiler 
commenced  to  leak,  and  it  was  replaced,  and  during 
the  run,  6  tubes  were  replaced  in  No.  3  boiler,  9  in 
No.  4  and  2  in  No.  2.  Boilers  1  and  5  gave  no  trouble. 
After  the  crop  was  made,  all  boilers  were  examined 
and  it  was  found  that  in  all  of  them  the  tubes  showed 
corrosion,  as  well  as  the  mud  drums.  Only  twice 
during  the  run  had  spurs  of  sugar  been  discovered, 
and  the  water  was  then  changed  at  once,  although 
the  gage  glass  never  showed  dark.     The  corrosion  in 
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the  boilers  showed,  however,  that  some  organic  sub-  of  a  chamber  with  a  float;  this  float  operates  valves 
stance  had  come  into  the  boiler  with  the  feed  water,  for  live  steam  inlet  and  outlet,  and  also  for  exhaust 
had  been  disassociated  by  the  heat  and  affected  the  steam  outlet.  A  small  water  tank  is  installed  at  a 
boiler.  The  brown,  soft  dust,  looking  like  brown  height  to  give  water  pressure  corresponding  to  the 
coal-dust,  is  a  sure  sign  that  the  corrosion  was  caused  pressure  desired  in  the  exhaust  system.  This  water- 
by  acids  from  the  sugar.  This  dust  is  called  "sugar  pressure  lifts  the  float  in  the  chamber  and  operates  a 
coal,"  and  consists  of  the  organic  matter  of  the  sugar  double  seated  valve,  permitting  live  steam  to  enter 
mixed  with  iron  rust.  If  there  is  danger  that  sugar  the  chamber.  Steam  will  enter  so  long  as  the  pres- 
has  boiled  over,  the  feed  water  should  be  neutralized  sure  in  the  chamber  is  less  than  the  water,  the  float 
with  soda,  or  not  used  at  all.  The  best  plan  is  to  will  be  forced  down,  closing  the  live  steam  valve, 
have  sugar  boilers  of  triple  or  quadruple  effect,  which  If  the  exhaust  steam  goes  in  to  raise  the  pressure 
give  much  better  distilled  water;  and  feeding  the  boil-  still  further,  the  water  will  be  forced  back  up  the 
ers  with  the  raw  water  is  apt  to  produce  heavy  scale,  tank  and  the  float  will  drop  still  farther,  opening  a 

valve  through  which  the  excess  of  the  exhaust  steam 

Smokestack  can  escape. 

'PHIS   is  usually  of  heavy   steel   plate  which  is  not  _  ^] 

expensive  and  can  sway  with  the  hurricanes  and  Steam  Consumption 

earthquakes  frequently  experienced  in  the  tropics,  qpHE  easiest  way  to  obtain  data  on  the  consumption 
without  crackmg.      The  stacks  should  alwaysbe  made      *   ^^  ^^^^^  -^  ^     ^j^^  ^^^^  ^f  ^^^^  ^^^^^  ^^^       ^^^j^. 

with  extra  capacity  beyond  immediate  requirenients,  ^^  ^^^  ^^^^^.^1   Electric,  which   can  be  connected  in 

to  allow  of  the  extensions  to  the  factory  which  are  different   pipes,    determining   the    amount   flowing   at 

sure  to  occur.     Each  boiler  should  have  its  separate  ^^^^       -^^^     j^  ^^-^  ^  ^^^^^  ^^^^^^^  ^^^^^  ^^^ 

damper  m  the  uptake,  so  that  it  may  be  cut  out  of  ^^   ^^^^  ^1^^   ^^^^   ^^  ^   ^^^^  balance.        If  this 

operation  when  required  The  draught  necessary  to  ^^^^^^  -^  ^^^^  ^^  ^^^  ^^^  ^^^^^  ^^^  indicated  horse- 
burn  begasse  is  from   14   to   ^8   of  an  inch,  provided        ^^^^   -^   ^^  ■         ^^^   ^^^   ^^   ^^^   ^-^^   ^^^^   ^^ 

sufficient    grate_  and    heating    surface    are    installed  indicator  diagram  is  taken   is  not  a  safe  index;  but 

Force  draught  is  not  advisable  if  there  is  plenty  of  average  readings  should  be  taken  of  the  steam  veloc- 

heatingsurface   but  sugar  factories  use  force  draught  -^      ^^^    ^^    ^^^^    ^^    ^  ^^^    indicator    diagrams 

as  It  gives  a  higher  evaporation  per  square  foot  of  ^^^^^  ^^^       5  ^^  ^0  ^.i^utes  throughout  that  period, 

heating  surface  per  hour.     The  moderate  stack  draft  ^^^^  ^j^^  average  steam  flow  divided  by  the  average 

will,  however,  give  more  steam  per  pound  of  fuel,  and  indicated  horsepower  will  give  the  correct  steam  con- . 

this  IS  important  as  fuel  cost  IS  high.  sumption  per  iridicated_  horsepower. 

Steam  Piping  If  rio   meter  is   available,   the   steam   consumption 

must  be   calculated  from  the   indicator  card  and  the 

J'HIS  should  not  be  too  large,  although  the  fact  must  boiler  pressure.     To  give  an  idea  of  the  steam  used 

be  taken   count  of  that  the   factory  often   has   to  in  a  cane  sugar  factory,  the  following  data  will  suffice : 
work  with  only  50  lb.  steam  pressure.     A  velocity  of 

about  60  ft.  per  second  is  a  good  figure.     The  ordinary  pressure    ... . .... .  ...  •••••••• .JO  lb.  gage. 

provisions    for   pipe    covering,    traps,    separators    and  Steam  used  m  the  mill  and  crusher  engines 

expansion  bends  should  be  taken  the  same  as  in  any  ;••••.••. ~  'i" ' '  ^ ' ,'  '  '  ^  a"  ^  ' " "        ion  J?" 

plant.     The   exhaust   steam   is   used   for  heating   and  \^  ^  J^ice  pump    7  by  7  by  10  m 139    b. 

evaporating,  and  ordinarily  is  laid  to  a  steam  receiver  ^  second  pump,  8  by  8  by  10  in 134  lb. 

for  convenience  in  distribution.     There  is  little  occa-  JJesiccators . . . . .  •••••••••  •. IS^j-  ^°- 

sion    to   use    economical    engines,    as    more    steam    is  Air  compressor,  10  by  11  by  16  in 551    b. 

needed  for  the  evaporators  than  comes  from  the  en-  Heating  tank  coil   661    b. 

gines;  so  that  if  a  Corliss  engine  is  used  in  a  sugar  ^team  at  filter  presses 397    b. 

factory,  it  is  more  a  fashion  than  a  necessity.     With  Feed  pump,  7  by  5^  by  10  in    .        ._.  .  .595    b. 

careful  management  the  begasse  from  the  mill  is  just  Cold  water  pump  4%  by  3^  by  6/2  in..  .66  lb. 

about  sufficient  fuel  to  make  the  necessary  steam,  and  The  total  of  this  is  21,104  lb.,  and  the  exhaust  steam 

as  wood  is  expensive,  the  engineer  must  take  every  available,  16,673  lb. ;  the  balance  necessary  being  live 
precaution  to  have  the  begasse  furnish  all  power  steam.  Other  machinery  about  the  plant  called  for 
needed,  and  even  have  some  left  for  heating  the  sirup.     14,  800  lb_.  of  steam,  which  was  furnished  by  a  separate^ 

It  is  his  business,  therefore,  to  have  a  good  knowl-  set  of  boilers.  g 

edge  of  the  steam  used  in  different  engines  and  pumps,  

and  also  of  the  steam  needed  in  the  rest  of  the  plant.  According  to  the  Mechanical  World,  paint  which    | 

So  long  as  exhaust  steam  is  available  for  heating  and     indicates  changes  of  temperature  by  a  change  in  color 
evaporating,  the    use    of    live    steam    should    not    be     can  be  made  by  a  mixture  of  7  parts  of  saturated  solu-  f| 
allowed.       This   is   an   important  point,  because   the     tion   of  potassium   iodide   with    134  parts   of   saturated 
sugar  boiler  usually  thinks  that  live  steam  will  make     solution  of  mercury  chloride  with  i  part  of  pulverized    | 
his  evaporation  pan  and  still  work  quicker  than  ex-     copper  sulphate  and  the  necessary  oils  and  driers.     The 
haust  steam.     The   facts,   of  course,   do  not  warrant     paint  changes  its  color  between  115  and  130  deg._  F.,  and 
this,  but  nearly  all  sugar  boilers  will  try  to  use  all     can  be  applied  to  any  surface  of  which  it  is  desirable  to 
the 'live    steam    possible,,  letting    the    exhaust    steam     determine  the  temperature.     The  range  of  temperature 
escape  from  the   discharge  pipe  to  the   roof.     Often,     at  which  the  color-changes  take  place  may  be  sHghtly 
however,  the  mill  engine  may  stop  for  lack  of  steam,     varied  by  altering  the  proportions  of  the  ingredients. 
In  such  'cases  the  engineer  is  master  of  the  situation  In  Switzerland,  whose  area  is  about  ^^  of  that  of 

only  when  he  can  give  a  clear  account  of  the  steam  Pennsylvania,  are  approximately  2800  miles  of  railway, 
produced  and  used,  so  as  to  show  the  waste  by  the  of  which  103  miles  or  about  3.7  per  cent  of  the  total  is 
sugar  boiler.  A  convenient  apparatus  in  this  con-  in  tunnels.  No  less  than  9  of  these  are  more  than  5 
nection  is  an  automatic  pressure  regulator,  consisting     miles  long,  the  total  number  of  tunnels  being  415. 
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FOREIGN  DEVELOPMENT  IN  THE 
POWER  PLANT  FIELD      ' 

Increasing  the  Efficiency  of  Turbines  by  the  Use  of 

an  Escapement  Disk 

r.V  J.  H.  Blakey 

IX  tlic  "Revue  de  Mecanique"  for  June  oO,  AT.  Dela- 
portc  studies  the  working-  principles  of  various 
turbine     accessories,     and     shows     that     in     most 

modern  turbines  the  vacuum  which  is  obtained  in 
the  condenser  is  not  entirely  utilized,  because  the 
total  sectional  area  of  the  passages  offered  to  the 
steam  in  the  last  disk  can  not  be  sufficiently  increased 
without  entailing  an  increased  cost  of  production,  which 
with  the  present  keen  competition  would  be  prohibit- 
ive. Consequently  a  part  of  the  energy  contained 
in  the  steam   is  thus  lost. 

The  author  goes  on  to  describe  a  means  of  recover- 
ing a  part  of  this  energy  by  placing  after  the  last 
turbine  disk,  another  having  a  sectional  area  of  pass- 
age equal  to  this,  and  called  an  escapement  disk. 
Between  the  vanes  of  this  disk  is  allowed  to  pass  only 
a  part  of  the  steam  leaving  the  turbine,  so  as  to  allow 
it  to  be  expanded  to  the  lowest  limit  allowed  by  the 
condenser.  By  this  means  there  is  a  loss  of  only 
part  of  the  energy  of  steam  escaping  at  too  high 
pressure. 

The  author  states  that  by  the  addition  of  such  an 
escapement  disk  an  increase  of  efficiency  amounting 
to  4  per  cent  of  the  total  power  of  the  turbine  was 
observed  in  the  case  of  a  turbo-generator  of  1500 
watts,  running  at  3000  r.p.m.  and  using  6.9  kg.  (15 
lb.)  of  steam  an  hour. 

Carburetor  for  Gasoline  and  Petroleum 

frilS    new    invention    consists    of    an    arrangement 

whereby  2  kinds  of  fuel  of  different  density,  such 
as  gasoline  and  petroleum,  can  be  used  simultaneously 
in  any  desired  proportion.  It  consists  of  2  separate 
jets  mounted  side  by  side  within  a  choke  tube  of 
comparatively  small  bore,  standing  in  the  center  of, 
and  communicating  at  the  top  with,  the  mixing  cham- 
ber. Each  jet  is  fed  from  a  separate  float  chamber 
in  the  ordinary  way. 

Shaped  somewhat  like  an  inverted  mushroom  valve 
with  a  hollow  stem,  and  mounted  on  the  central  choke 
tube  A,  is  an  air  valve,  B,  which  is  held  to  its  seat  by  a 
suitable  spring  and  is  opened  by  the  suction  of  the 
engine.  The  movements  of  this  air  valve  are  damped 
by  a  dashpot  which  is  formed  by  the  inner  face  of 
its  stem  and  the  outer  face  of  the  choke  tube.  At 
its  top  the  stem  carries  a  bridge  piece  in  which  2 
tapered  needles  are  adjustably  mounted.  They  ex- 
tend downwards  into  the  openings  of  the  jets,  and 
following  the  movements  of  the  valve  they  increase 
or  decrease  the  jet  orifice  in  proportion  to  their  taper 
and  the  amount  of  lift.  The  former,  of  course,  is  a 
matter  of  initial  adjustment,  while  the  latter  is  regu- 
lated by  the  engine  speed. 

With  the  main  air  valve  in  its  norrhal  or  closed 
position  the  needle  controlling  the  petroleum  jet  is 
screwed  down  so  as  to  shut  off  the  fuel  entirely,  and 
the  needle  controlling  the  gasoline  jet  is  adjusted  to 
allow  the  passage  of  just  enough  fuel  to  form  an 
explosive  mixture  with  the  small  amount  of  air  passing 
through  the  choke  tube  when  the  engine  is  running 
idle.  Thus  we  have  virtually  a  small  gasoline  carbu- 
retor sufficient  to  feed  the  engine  when  not  under 
load,  and  also  sufficient  to  start  up  from  cold. 

As  soon  as  the  throttle,  which  is  of  the  rotarv  drum 


type,  is  opened,  the  increased  suction  creates  a  vacu- 
um in  the  mixing  chamber  which  the  small  amount  of 
gas  passing  through  the  central  choke  tube  is  unable 
to  fill.  The  air  valve  is  consequently  lifted  from  its 
seat  and  admits  sufficient  air  to  supply  the  increased 
demand  of  the  engine ;  but  the  rising  air  valve  not 
only  admits  the  required  amount  of  air,  but  carrying 
the  two  taper  needles  with  it,  the  jet  orifices  are 
opened  and  allow  such  a  quantity  of  fuel,  'both  gaso- 
line and  petroleum,  to  pass  as  is  in  exact  proportion 
to  the  amount  of  air  admitted  by  the  valve. 

The  makers  claim  that  if  the  whole  length  of  the 
induction  pipe,  or  at  least  a  good  part  of  it,  is  heated 
by  a  hot  water  or  exhaust  gas  jacket,  the  carburetor 
will  deliver  a  correct  mixture  consisting  of  60  per  cent 
of  petroleum  and  40  per  cent  of  gasoline, 
of  petroleum  and  40  per  cent  of  gasoline. — La  Science 
an  Siecle. 

Nonconductors  of  Heat 
^T  the  second   French  Refrigeration  Congress  held  at 

Toulouse,  in  September,  Mons.  M.  K.  Biguard  gave 
the  results  of  his  researches  upon  the  heat  conducting 
power  of  the  following  heat  insulating  materials ; 
these  researches  having  been  made  by  him  at  the 
Conservatory  of  Arts  and  Siences  : 


1     TO£A/GI/V£ 


GASOLINE 


PETROLEUM 


CARBURETOR  FOR  GASOLINE  OR  PETROLEUM 

Coefficient  of 
Insulators  Conductivity 

Kapok    (a  vegetable  wool  of  Java) 0.034 

Cork    in   grains    0.040 

Cork  agglomerated  with  casein 0.044 

Charcoal  (wood  charcoal  dust) 0.045 

Cork  agglomerated  with  tar,  dry 0.052 

Pasteboard,  corrugated 0.052 

White  asbestos  fibers  0.054 

Asbestos  pasteboard,  corrugated 0.072 

Cork  agglomerated  with  tar,  moist 0.076 

Cork  agglomerated  with  casein,  moist 0.088 

Compressed  cellulose   0.210 

Bricks  of  asbestos  and  plaster 0.350 

Bricks  of  iron  slag 0.400 

Compressed  asbestos    0.220 

Stone 0.430 
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CONTROL  OF  COMBUSTION 

Regulating    the    Carbon    Dioxide    According    to    the 

Automatic   Record   of   the   Boiler 

Furnace  Conditions 

By   Francis   G,   Wick  ware 

IN  a  recent  issue  of  the  Praktische  Maschinen-Kon- 
strukteur,  is  described  a  new  device,  known  as 
the  Hartung-Hallwachs  apparatus,  for  the  contin- 
uous automatic  indication  of  the  efficiency  of  com- 
bustion in  boiler  furnaces.  The  apparatus  is  designed 
to  take  at  regular  intervals  a  sample  of  the  flue  gases, 
to  remove  the  COj  by  absorption,  and  to  measure 
and  register  the  residue.  The  apparatus  is  represented 
schematically  in  the  accompanying  figure. 


THE    HARTUNG-HALLWACHS     CO2    RECORDER     IN    DIAGRAM 

Tubes  a  and  c  are  so  connected  with  the  flue  that 
a  continuous  current  of  gas  passes  through  them. 
At  regular  intervals,  a  certain  amount  of  gas  is  drawn 
through  the  tube  d  into  the  bulbs  e  and  e',  whence 
it  passes  by  the  tube  f  to  the  vessel  g,  which  contains 
the  liquid  for  the  absorption  of  COg-  The  residual 
gases  are  collected  in  the  bell  of  the  gasometer  i ; 
their  volume  is  indicated  by  the  height  of  the  bell, 
which  is  registered  on  the  cylinder  m,  operated  by 
clockwork. 

Sampling  of  the  gas,  its  movement  through  the 
various  tubes,  and  the  clearing  of  the  gasometer  of 
the  residual  gases,  are  accomplished  by  quite  simple 
means.  The  bulbs  e  and  e',  communicate  with  the 
tube  u,  the  lower  end  of  which  is  immersed  in  a  non- 
absorbent  liquid  in  the  vessel  t.  This  vessel  is  con- 
nected, through  the  tube  s,  with  another  vessel  g, 
into  which  water  flows  continuously  through  the  tube' 
p  and  which  contains  one  branch  of  a  siphon  r,  r',  r". 
Water  rising  in  q  compresses  the  air  and  forces  it 
into  the  vessel  t.  The  liquid  in  t  rises  in  the  tube 
u,  fills  the  bulbs  e  and  e',  and  forces  the  gas  contained 
in  them  toward  the  vessel  g. 

When  the  water  reaches  a  certain  level  in  the 
tube  p,  the  siphon  is  primed,  and  as  its  discharge  is 
greater  than  that  of  the  tube  p,  the  pressure  is  re- 


duced in  q  until  the  liquid  returns  to  the  vessel  t, 
and  a  sample  is  drawn  in  through  d  to  fill  the  vacuum 
created  in  e  and  e'.  The  flow  of  the  siphon  is  then 
stopped  automatically  and  the  same  cycle  is  repeated. 
Gas  remaining  in  the  bell  of  the  gasometer  i,  after 
each  registration  is  drawn  off  at  the  same  time,  since 
the  movements  of  liquid  in  the  system  of  tubes  n, 
n',  n",  and  v  are  the  same  as  in  the  system  u,  e,  e' 
and  f. 


EMERGENCY  ENGINE  REPAIR 


w 


Broken  Rod  Causes  Shut-Down  and  Repair  Changes 
Valve  Setting 

By  John  E.  Kimsley 

'E  have  a  9  by  9  Westinghouse  Junior  engine 
driving  a  25-kw.  generator  to  light  the  shop 
and  as  long  as  it  was  doing  that  I  did  not 
bother  much  with  it.  If  any  one  had  asked 
me  how  to  set  the  valve  I  could  not  have  told  how  to 
do  it.  Our  chief  went  on  his  vacation  and  when  he 
was  going  he  gave  me  an  address  and  told  me  if  any- 
thing occurred  or  I  needed  advice  to  telephone  him 
at  the  company's  expense.  I  thanked  him  and  thought 
to  myself  I  guess  I  can  run  this  all  by  my  lonesome 
for  a  couple  of  weeks. 


i 


■L/NE  STEAM 


VALVE    GEAR    OF    WESTINGHOUSE    ENGINE 

While  the  lights  were  on  and  I  was  taking  care 
of  a  hot  box  on  the  line  shaft  the  bolts  that  hold 
the  ball  and  socket  joint  together  at  A  came  out  and 
before  the  engine  came  to  a  stop  the  governor  rod 
B  was  broken  in  3  or  4  pieces  by  striking  the  floor. 
I  chased  around  and  found  another  rod  in  the  supply 
room  and  without  taking  any  measurements,  put  the 
ends  E  on  the  new  rod,  hitched  it  up  and  got  the 
engine  running  all  in  about  half  an  hour.  I  was  just 
patting  myself  on  the  back  and  thinking  what  an  easy 
snap  the  chief  had  when  the  peak  load  came  on  and 
down  went  the  voltage.  We  never  had  any  trouble 
carrying  an  overload  before  and  everything  looked  as 
it  did  before  the  rod  broke  but  the  engine  would  not 
carry  the  load  so  I  cut  out  about  80  of  240  amperes 
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we  were  carrying-  and  had  about  120  volts  with  all 
the  resistance  out  when  I  should  have  had  l"^")  volts 
with  the  rheostat  at  about  a  quarter  turn.  1  gave 
up  and  then  went  to  the  phone  and  called  the  chief 
who  was  then  in  bed  and  told  him  just  what  had 
occurred  anrl  what  I  had  done.  Tie  asked  me  if  the 
new  rod  was  the  saine  leng-th  into  the  boxes  as  the  old 
one ;  also  if  I  was  sure  I  was  not  trying  to  carry 
about  30  kw.  with  one  side  of  a  9  by  9  engine.  Then 
he  said:  "Now  listen  careful  and  write  down  what  I 
am  going  to  say  and  if  you  can't  set  the  valve  after 
reading  what  you  write  down,  then  you  had  better 
hitch  on  to  the  town  lighting  system  until  I  finish 
my  vacation  and  when  I  get  back  I  will  take  what 
it  cost  out  of  your  pay  and  find  you  a  job  in  the  shop 
as  you  will  never  make  an  engineer." 

"With  the  governor  on  the  stop  and  measuring 
from  the  end  of  link  C  to  end  of  valve  chamber  D 
you'll  get  the  following.  At  6]/^  in.  the  governor 
side  steam  port  and  the  opposite  exhaust  port  are 
wide  open.  At  3  in.  the  opposite  takes  place,  at  4  in. 
with  the  lever  F  nio\ing  up  the  steam  valve  on  the 


side  opposite  the  governor  is  just  cracked.  At  5^ 
in.  with  lever  F  going  down,  the  steam  valve  on  the 
governor  side  is  just  cracked.  This  is  with  the  lost 
motion  taken  up  in  the  direction  of  travel  and  assum- 
ing the  valve  has  not  slipped  on  the  rod." 

I  manipulated  rod  R  till  I  got  his  measurements 
between  link  and  valve  chamber.  Then  I  took 
off  the  crank  case  plate  and  put  one  crank  on 
top,  removed  the  relief  valve  and  found  the  steam 
edge  of  the  valve  for  that  side  just  moving  away 
from  the  inside  edge  of  port  about  1/64  in.  I 
turned  it  in  the  direction  of  travel  until  the  crank 
on  the  other  side  was  on  top  and  found  the  steam 
edge  on  that  side  was  just  a  hair  further  away  from  the 
inside  edge  of  port  so  I  put  everything  back  on  and 
started  her  up  cut  in  about  250  amperes  and  the  volt- 
age remained  up  to  127  with  the  resistance  half  in. 
When  the  chief  got  back  he  came  in  and  told  me 
what  a  good  time  he  had  but  never  a  word  about  the 
Westinghouse.  Now  I  have  made  center  punch  marks 
on  rod  and  ends  and  if  anything  comes  loose  I  can 
put  it  back  with  the  dividers. 


HEATING  AND  VENTILATING  LARGE  BUILDINGS 

Outline  of  Systems  to  Use  Live  and  Exhaust  Steam  and  of  Methods  for  Combining  Ventilation 

with  Heating 

By  Charles  L.  Hubbard 


RTICLES  LN  THIS  SERIES  of  which 
this    is    the    first,    have   been    prepared 
especially   for   those   in   charge   of  the 
mechanical    plants    of   large    buildings, 
such    as    hotels,    office    buildings,    and 
public  institutions.    The  present  series 
will  be  devoted  particularly  to  the  heat- 
ing and   ventilating  equipment,  and  will  take  up  the 
subject  under  3  general  headings,  which  may  De  called 
"description,"  "design"  and  "management." 

It  is  perfectly  natural  for  an  engineer  to  feel  that 
the  power  plant  is  of  rather  more  importance  than 
the  heating  plant,  and  that  the  equipment  is  made  up 
of  higher  grade  machinery,  therefore,  requiring  a 
higher  grade  of  skill  to  operate  it.  In  a  way,  the  engi- 
neer of  a  heating  plant  is  regarded  as  a  janitor  by  the 
power  plant  engineer,  and  when  the  2  systems  are 
i  combined  the  engineer  may  retain  something  of  the 
same  feeling  toward  the  heating  equipment. 

While  it  is  true  that  engines  and  generators  are 
much  more  complicated  and  interesting  from  a  me- 
chanical standpoint  than  fans  and  radiators,  heat  and 
fresh  air  are  as  important  to  the  occupants  of  the 
building  as  light  and  elevator  service. 

It  should  be  the  endeavor  of  every  engineer  to 
operate  the  heating  and  ventilating  system  under  his 
I  charge  so  as  to  obtain  the  very  highest  efficiency  from 
I  it  in  every  way  possible ;  and,  furthermore,  he  should 
'  understand  the  principles  of  design  to  such  an  extent 
I  that  he  may  intelligently  superintend  such  changes 
i  and  additions  as  experience  may  show  necessary  to 
i  obtain  the  best  results. 

!  In  laying  out  a  plant,  the  heating  engineer  must, 
I  of  course,  make  certain  general  assumptions  and  design 
!  his  equipment  with  reference  to  that  found  satisfactory 
j  in  similar  buildings.  As  a  matter  of  fact,  every  large 
building  is  likely  to  develop  certain  peculiarities  of 
;  its  own,   so  far  as   heating  and   ventilation   are   con- 


cerned, and  there  is  nobody  better  situated  to  detect 
and  remedy  these  defects  than  the  engineer  in  charge, 
provided  he  understands  general  principles  upon  which 
a  system  of  this  kind  depends. 

In  treating  the  subjects  of  heating  and  ventilation, 
a  brief  outline  of  the  different  systems  in  use  will 
be  given,  after  which  some  of  the  more  important 
details  of  design  will  be  considered,  followed  by  a 
hint  and  general  instruction  upon  the  care  and  manage- 
ment of  plants  of  this  kind. 

Types  of  Systems 

'PO  a  considerable  extent,  the  type  of  system  will 
depend  upon  the  kind  of  building.  For  example, 
an  office  building  is  commonly  heated  by  direct  radi- 
ation, which  may  be  supplied  either  with  steam  or 
hot  water;  furthermore,  the  steam  may  be  either  live 
or  exhaust,  or  a  mixture  of  the  two,  and  may  circulate 
at  a  pressure  either  above  or  below  that  of  the  atmos- 
phere. The  first  of  these  is  commonly  called  low- 
pressure  heating,  and  the  latter,  vacuum  heating. 

Hot  water  may  circulate  through  the  system  by 
gravity,  due  to  temperature  difference  between  the  sup- 
ply and  return  risers,  or  it  may  be  forced  through  by 
means  of  a  pump,  which  is  the  common  method  at  the 
present  time  in  all  large  buildings.  The  water  may 
be  heated  in  a  specially  constructed  boiler  by  means 
of  direct  contact  with  the  fife  surfaces,  or  live  or 
exhaust  steam  may  be  employed  for  this  purpose  in 
connection  with  feed-water  heaters. 

Indirect  Heating 

JN  banking  rooms,  stores,  etc.,  where  direct  radiators 
are  objectionable  on  account  of  their  appearance,  in- 
direct heating  is  commonly  resorted  to.  In  this  sys- 
tem of  heating  the  radiation  is  placed  at  some  con- 
venient point  below  the  room  to  be  heated,  usually 
in  the  basement,  and  connected  with  the  rooms  above 
by  means  of  flues  and  registers.  Air  is  made  to  pass 
over  the  heaters  either  by  means  of  a  fan  or  by  gravity 
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and  is  the  medium  for  conveying  the  heat  to  the  rooms 
above.  Another  form  of  heating  sometimes  used  in 
rooms  of  this  kind  is  concealed  radiators,  which  are 
placed  in  recesses  in  the  walls  or  beneath  counters  or 
stairways,  and  covered  with  grilles  or  panels.  Open- 
ings should  be  provided  at  top  and  bottom  in  order 
to  furnish  a  free  circulation  of  air  over  the  heating 
surface. 

Indirect  heating  is  combined  with  ventilation  when 
the  air  supply  is  taken  from  out  of  doors,  while  con- 
cealed radiators  furnish  heat  only,  as  the  air  passing 
over  them  is  taken  from  the  room  and  is  simply  circu- 
lated over  and  over  again. 


Ventilation 


O 


RDINARILY,  ventilation  is  only  provided  in  cer- 
tain parts  of  office  buildings,  such  as  banking 
rooms  and  special  suites  of  offices,  although  some  of 
the  latest  to  be  erected  have  been  provided  with  some 
general  ventilation  for  the  building  as  a  whole. 

The  great  obstacle  to  the  complete  ventilation  of 
buildings  of  this  kind  is  their  height  and  the  large 
number  of  rooms,  which  seriously  complicates  the 
system  of  ducts  and  flues.  The  general  method  of  air 
distribution  employed  is  to  utilize  the  upper  part  of 
the  corridors  by  means  of  false  ceilings,  thus  forming 
ducts  from  18  to  24  inches  in  depth  from  which  reg- 
isters may  connect  with  the  different  rooms. 

These  corridor  air-ways  receive  their  supply  from 
the  fans  through  large  vertical  shafts  extending  from 
the  basement  to  the  top  of  the  building  in  structures 
of  medium  height.  In  tall  buildings,  the  sizes  of  the 
vertical  flues  may  be  reduced  by  placing  fans  and 
heaters  both  in  the  basement  and  on  the  roof,  each 
set  taking  care  of  hal-f  the  building.  When  a  fan  is 
used,  the  air  can  be  forced  downward  as  well  as  up- 
ward, so  that  sometimes  the  entire  ventilating  appa- 
ratus is  placed  upon  the  roof  to  save  space  in  the 
basement  which  is  required  for  other  purposes. 

Tempering  the  Air 

Y^HEN  a  fan  supplies  air  to  several  rooms  it  is  not 
usual  to  combine  the  heating  and  ventilation,  on 
account  of  the  difficulty  of  regulating  the  temperature 
in  the  different  rooms. .  In  the  corridor  distribution 
arrangement  described,  it  is  customary  to  heat  the 
rooms  by  direct  radiation  and  supply  the  air  at  a 
temperature  of  68  to  70  deg.  simply  for  ventilation. 
In  the  case  of  large  banking  rooms  where  all  of  the 
air  goes  to  a  single  room,  it  may  be  heated  to  a  tem- 
perature sufficiently  high  to  warm  the  room  as  well  as 
ventilate  it.  This  does  away  with  all  direct  radiators 
and  simplifies  the  apparatus  by  combining  all  the 
radiation  required  for  both  heating  and  ventilation  in 
a  single  stack. 

When  a  number  of  small  offices  are  to  be  ventilated 
in  addition  to  the  main  banking  room,  they  may  be 
warmed  by  direct  radiation,  while  indirect  stacks  are 
placed  in  the  ducts  leading  to  the  large  room. 

The  air  is  then  heated  to  a  temperature  of  70  deg. 
at  the  fan  and  delivered  to  the  small  rooms  at  this 
temperature,  while  the  supply  to  the  large  room  passes 
through  the  secondary  heaters,  above  mentioned,  and 
its  temperature  raised  sufficiently  to  warm  the  room 
also. 

Of  the  systems  of  heating  which  may  be  used  in 
office  building  work,  that  most  commonly  employed 
is  direct  steam,  either  above  or  below  atmospheric 
pressure,  and  hot  water  under  forced  circulation  is 
the  next. 


Exhaust  steam  from  the  engines  is  utilized,  so  far 
as  it  goes,  in  both  steam  and  hot-water  heating,  being 
supplemented  with  live  steam  at  a  reduced  pressure 
when  necessary. 

Hot  water  is  seldom  heated  in  boilers  in  office 
buildings  as  it  is  more  convenient  to  supplement  the 
heat  furnished  by  the  exhaust  by  means  of  a  live 
steam  heater. 

In  some  cases,  however,  where  the  power  plant  is 
small  compared  with  the  heating  requirements,  or 
where  the  current  for  lighting  and  power  is  purchased 
from  a  local  company,  it  simplifies  the  equipment  to 
heat  the  water  directly  in  boilers  rather  than  by  steam. 

Heating  and  ventilating  requirements  of  a  large 
hotel  are  similar  to  those  of  an  office  building.  The 
rooms  are  usually  heated  by  direct  radiation  and  venti- 
lation provided  only  in  certain  rooms  such  as  dining 
rooms,  smoking  room,  office,  etc. 

In  other  buildings  the  arrangements  will  depend 
largely  upon  their  uses  and  will  vary  according  to 
local   conditions. 

In  the  following  articles  methods  of  improvement 
in  existing  systems,  where  possible,  and  to  methods 
of  operation,  will  be  considered  as  well  as  the  prin- 
ciples of  original  design. 


QUERIES  FOR  THE  ENGINEER 

\/^HAT  is  the  efficiency  of  your  boiler  furnace? 

What  draft  will  carry  your  load   and  burn  the 
least  coal? 

How  much  air  is  leaking  through  the  settings? 

Are  you  admitting  more  air  than  is  necessary  at 
the  furnace,  either  above  or  below  the  fire? 

How  much  excess  air  from  all  sources  are  you 
heating  and  sending  up  the  chimney? 

Is  the  smoke  you  are  making  caused  by  lack  of  air, 
lack  of  mixture  of  the  admitted  air  with  the  combust- 
ible gases  or  lack  of  temperature  at  any  point  in  the 
combustion  area? 

Are  you  using  the  coal  best  adapted  to  your  con- 
ditions? 

Is  the  fuel  bed  too  thick  or  too  thin? 

Are  you  using  the  grate  best  adapted  to  your  con- 
ditions? 

Is  the  low  evaporation  due  to  the  boiler,  the  fur- 
nace, the  coal  or  the  fireman? 

Is  the  fireman  in  your  absence  obeying  instructions 
as  to  the  method  of  operation? 

How  much  steam  is  lost  by  poor  pipe  covering? 

What  is  the  efficiency  of  your  engines? 

What  is  the  efficiency  of  your  generators? 

Is  your  lighting  system  economical? 

Is  your  power  distributed  to  best  advantage? 

Are  you  hiring  unnecessary  labor? — S.  H.  Brooks, 
in  the  National  Builder. 


An  article  in  Cosmos  states  that  2  German  chem- 
ists, Liebreich  and  Spitzer,  have  been  conducting  some 
experiments  with  regard  to  the  protection  afforded  to 
iron  against  rusting  by  a  coat  of  paint.  They  come  to 
the  conclusion,  which  is  somewhat  surprising  at  first 
sight,  that  better  results  are  obtained  by  the  application 
of  a  single  coat  than  by  painting  with  2  or  more  coats. 
The  explanation  which  they  offer  for  this  somewhat  re- 
markable observation,  is  that  a  single  coat  is  more  elastic 
and  less  liable  to  scaling  off  or  cracking  than  a  double 
coat,  and  thus  affords  more  perfect  protection  from 
atmospheric  influences. 
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THE  PANAMA  CANAL 

Details  of  Chain  Fenders  for  Protection  of  the  Locks 

By  A.  P.  Connor 


FOR  protecting  the  lock  gates  of  a  canal,  a  feature 
of  great  importance  yet  which  is  not  often  seen, 
is  the  fender  chain,  as  it  is  called,  which  serves 
to  act  as  a  barrier  for  preventing  a  ship  from 
damaging  the  Panama  Canal  lock  gates  through  its 
not  being  stopped  in  time.  This  chain  extends  trans- 
versely across  the  locks,  has  links  3^4  in.  thick,  21^ 
in.  long  and  11/4  Jri-  outside  width  and  extends 
through  slots  in  the  lock  walls  into  a  machinery 
room,  where  it  passes  over  suitable  sheaves  and  con- 
nec|f  to  a  plunger  which  is  forced  into  a  hydraulic 
cylinder  when  the  chain  is  pulled  out  in  the  locks. 

Chains  are  lowered  when  a  ship  is  to  be  permitted 
to  pass  from  one  lock  to  another,  and  then  raised 
again   by   means   of  the   hydraulic   cylinders   in   each 


The  main  cylinder  is  fixed  or  stationary,  but  its 
plunger  reciprocates  within  it.  The  plunger  is  the 
moving  part  and  comprises  an  intermediate  cylinder 
which  slides  upon  a  fixed  plunger,  so  that  the  system 
is  double-acting.  The  method  of  operating  is  as 
follows :  The  intermediate  cylinder  carrying  the 
sheaves  when  pulled  upon  by  the  chain,  moves  into 
the  main  cylinder  and  forces  the  water  therefrom. 
The  water  passes  through  a  pipe  closed  by  a  4-way 
valve  in  one  branch,  and  2  emergency  high  resistance 
valves  in  parallel  in  another  branch.  The  high  resist- 
ance valves  open  under  the  pressure  'and  permit  the 
water  from  the  cylinder  to  escape  into  a  tank  provided 
for  the  purpose.  The  resistance  these  valves  offer 
gives  a  pressure  of  750  lb.  against  the  plunger  and  will 


PIG.  2.      PROPOSED  GENERAL  ARRANGEMENT  OP  CHAIN  PENDER   USING   POST   BRAKE 


wall  of  the  lock.  If  a  ship  runs  into  the  chain,  the 
chain  is  paid  out  at  each  end  with  a  suitable  amount 
of  resistance,  obtained  by  throttling  the  discharge  of 
the  liquid  from  the  main  cylinders.  This  emergency 
operation  is  automatic,  but  for  the  regular  operation 
of  passing  boats  the  chain  machinery  must  be  lowered 
and  raised  by  the  operator  in  the  control  house.  Both 
ends  are  similar,  differing  only  as  right  and  left  hand. 
Both  ends  are  controlled  simultaneously,  but  inde- 
pendently of  each  other. 


stop  a  20,000-ton  ship  going  3  miles  an  hour  in  100 
ft.,  which  is  the  distance  that  the  normal  position  of 
the  chain  is  from  the  gates. 

Operations  of  raising  and  lowering  the  chain  are 
as  follows :  starting  with  the  chain  up  and  taut,  to 
lower  it,  the  4-way  operating  valve  is  thrown  so  as 
to  permit  the  water  from  the  main  cylinder  to  flow 
into  the  cetrifugal  pump  and  be  forced  therefrom 
through  the  check  valves,  and  the  stationary  plunger 
in  to  the  intermediate  cylinder.     This  will  cause  the 
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cylinder  to  raise,  and  lower  the  chain  to  the  bottom 
of  the  lock.  A  limit  switch  stops  the  pumps  when  the 
limit   of   travel   is   reached.     To   raise   the    chain    the 


simultaneously  and  both  will  be  controlled  from  the 
control  house.  The  limit  switch  is  geared  to  the 
moving  cylinder   so   as   to   stop   the   pump   when   the 
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PIG.  1.   GENERAL  ASSEMBLY  OP  CHAIN  PENDER  FOR  LOCKS 


4-way  valve  is  moved  to  a  second  position  which  proper  point  in  the  travel  is  reached.  The  valve  will 
permits  the  pump  to  raise  the  water  from  the  lower  be  maintained  in  its  corresponding  position  as  long 
or  intermediate  cylinder  into  the  main  cylinder.     This      as   it    is   desired   to   keep    the    chain    up.      If   leakage   i 


FIG.  3.      PEDRO    MIGUEL    LOCKS,    BIRDSEYE    VIEW    FROM    HILL     ON    EAST    BANK 

forces    the    intermediate    cylinder    downwardly    and      occurs,  the  tension  of  the  chain  may  be  sufificient  td 
causes  it  to  raise  the  fender  chain  across  the  lock.  raise  the  cylinder.     The  limit  switch  will  then  restore" 

The  operating  valve  and  pump  are  to  be  started      the  circuit  which  starts  the  pump  and  the  chain  will 
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be  autuinaticall}-  drawn  taut  ai^ain ;  also,  when  the 
chain  is  clown  and  the  cylinder  is  up.  leakag^e  will 
permit  the  cylinder  to  descend  because  of  the  w^eight 
of  the  latter,  and  the  jiump  will  be  restarted  to  raise 
the  cylinder  again.  It  will  be  noted  from  the  diagram, 
Fig.  1,  that  the  4:-.way  valve  is  arranged  to  permit  the 
pump  to  be  rotated  in  the  same  direction,  when  the 
chain  is  being  raised  or  lowered. 

The  stroke  of  the  intermediate  cylinders  on  both 
sides  will  be  31  ft.  6  in.  The  length  of  the  main  cyl- 
inder is  approximately  10  ft.,  and  its  inside  diameter 
40  in.  The  intermediate  is  approximately  25  ft.  long 
and  the  total  length  of  the  whole  device  about  47  ft. 


Another  feature  used  in  connection  with  the  fender 
chain  is  an  interlock  which  prevents  the  chain  from 
being  lowered  before  the  lock  gates  are  opened.  This 
device  consists  in  an  arrangement  which  locks  the 
switches  to  be  controlled  so  that  they  can  not  be 
operated  before  the  right  time.  There  are  several 
other  details  in  the  construction  which  serve  to  pro- 
vide for  special  conditions,  as  for  example,  a  pump 
is  provided  for  keeping  water  out  of  the  chamber  in 
which  the  machinery  is  located  and  special  frame- 
works have  been  designed  to  support  the  structure, 
so  that  every  condition  that  may  be  expected  has 
been  provided  for. 


SYSTEM  OF  AMMONIA  COMPRESSOR  LUBRICATION 


By  C.  E.  Anderson 


ACCOMPANYING   sketches   illustrate   a   system 
of    ammonia     compressor     lubrication     that     I 
recently    installed    on     an     upright     2-cylinder 
Boyle  ice  machine.     This  system  of  lubrication 
and  the  lubricator  itself  have  given  entire  satisfaction 
since  its  installation.     It  is  quite  simple  and  can  be 
installed  by  any  engineer  handy  at  pipe  fitting. 

A  is  an  oil  tank  made  from  a  piece  of  12-in.  pipe, 
5  ft.  long  with  caps  on  both  ends  and  fitted  with 
gage  glass  and  valves  as  shown  in  sketch.     This  tank 
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also  a  valve  between  the  lubricator  and  the  oil  tank. 
By  closing  these  2  valves  the  lubricator  can  be  dis- 
connected, with  the  compressor  running,  for  cleaning 
or  repairs  as  the  case  may  be. 

When  installing  this  system  one  must  not  neglect 
to  provide  a  gas  or  pressure  relief  line  from  the  top 
of  the  oil  tank  to  the  suction  line  of  the  compressor 
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FIG.    1.        DIAGRAM    OP   OIL   PIPING 


FIG.    2.      DETAIL    OF    SIGHT-FEED    LUBRICATOR 


is  placed  about  4  or  5  ft.  above  the  top  of  the  com- 
pressor so  as  to  insure  a  gravity  flow  of  oil  to  the 
lubricator  and  stuffing  boxes. 

The  sight-feed  lubricator  on  top  of  the  compressors 
is  made  of  steel  throughout  in  order  to  resist  the 
corrosive  action  of  ammonia.  The  lubricator  is 
tapped  into  the  suction  valve  chambers  on  the  top 
head  of  the  ammonia  compressors  with  a  valve  be- 
tween the  suction  valve  chamber  and  the  lubricator, 


w'ith  stop  valves  at  both  ends  and  a  check  valve  be- 
tween, as  shown  in  sketch,  so  that  valves  can  be  closed 
and  check  valve  removed  to  be  reground  or  repaired 
without  shutting  down  the  compressor  and  pumping 
out. 

In  starting  up  with  this  system  of  lubrication,  be 
sure  that  the  oil  gland  or  lantern  in  the  stuffing  box 
is  in  its  proper  place  which  is  opposite  the  gas  relief 
and  oil  lines  running  to  the  stuffing. box  so  that  the 
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gas  collected  in  the  stuffing  box  can  readily  pass  into 
the  relief  line  and  the  oil  enter  into  the  gland  to 
lubricate  the  rod  and  packing. 

The  sight-feed  lubricator  can  be  adjusted  to  al- 
most any  feed  but  about  1  drop  of  oil  a  stroke  gives 
ample  lubrication  for  a  compressor  of  about  10-in. 
diameter  and  36-in.  stroke. 

Use  nothing  but  best  paraffine  oil  which  will  repay 
its  extra  cost  in  the  superior  manner  that  it  lubricates 
the  cylinder  and  separates  from  the  ammonia  gas  in 
the  oil  traps.  Another  virtue  of  this  oil  is,  if  your 
rod  should  get  cold  this  oil  will  not  tear  the  packing 
out  of  the  stuffing  box,  due  to  freezing  to  the  rod. 
This  item  alone  will  repay  the  extra  cost  of  the  oil, 
as  repacking  a  stuffing  box  means  time  lost  and  also 
the  cost  of  packing. 


DRAWING  AMMONIA 

How  to  Remove  the  Ammonia  Charge  from  a  Com- 
pression Plant 

By  Martin  J.  McGerry 

IN  order  to  withdraw  a  charge  of  ammonia  from  a 
compression  system,  connections  are  made  as 
shown  in  the  accompanying  diagram.     An  empty 

ammonia  drum  is  connected  to  the  charging  valve 
with  a  tee  in  the  pipe  between  the  charging  valve  and 
the  drum.  From  the  branch  of  the  tee  a  pipe  is  run 
to  some  connection  on  the  suction  side  of  the  machine, 
with  a  valve  in  this  line  if  possible.  The  curved  pipe 
inside  the  ammonia  drum  should  be  turned  pointing 
upward,  as  shown  in  the  sketch,  the  empty  drum 
resting  on  a  platform  scale.  When  all  connections 
are  made,  open  the  drum  valve  and  the  charging  valve, 
allowing  the  liquid  to  flow  from  the  receiver  to  the 
drum,  and  watch  the  scale  beam.  It  will  soon  be 
seen  that  the  ammonia  stops  flowing,  which  is  because 
the  gas  forming  in  the  upper  part  of  the  empty  drum 
has  equalized  the  pressure. 

Shut  off  the  charging  valve,  and  open  the  valve 
in  the  branch  line  to  the  suction  for  a  moment  only, 
allowing  the  gas  to  pass  off.     Then  close  this  valve 


L/QUID  LINE  TO  ROOMS 


METHOD    OF    DRAWING    AMMONIA 

in  the  branch  from  the  suction,  and  open  the  charging 
valve,  when  the  liquid  will  again  start  flowing  into 
the  drum.  These  operations  should  be  repeated  as 
often  as  the  flow  of  liquid  stops,  but  do  not  put  more 
ammonia  into  the  drum  than  it  contained  when  new. 
If  not  convenient  to  make  connection  to  the  suction 
side  of  the  system,  the  gas  can  be  allowed  to  escape 
to  the  air,  as  the  amount  lost  will  not  be  very  great. 
By  this  process' the  system  can  be  entirely  emptied. 


FLOAT  VALVE  FOR  FORE- 
COOLER  TANK 

Scheme  to  Prevent  Low  Water  in  Fore-Cooler      _J 

By  G.  a.  Robertson  ■ 


I 


A  GREAT  deal  of  trouble  and  white  ice  is  brought 
about,  by  the  tank  man  pulling  the  water  low 
in  the  fore-cooler  tank.  It  sometimes  happens 
that  the  puller  will  endeavor  to  get  out  his 
pull  as  quickly  as  possible,  in  an  effort  to  get  through 
early  and  take  it  easy  for  the  remainder  of  the  day. 
This  is  especially  true  with  the  night  men,  who  figure 
that  they  -can  get  a  little  sleep  when  the  engineer's 
back  is  turned. 


float  valve  in  fore-cooler 

The  accompanying  sketch  illustrates  a  float  valve 
located  on  the  inside  of  tank.  In  the  sketch,  which 
represents  a  vertical  section  through  center  of  tank, 
the  cooling  coils  are  not  shown.  A  is  a  copper  ball 
float,  about  10  in.  in  diameter.  C  is  a  small  chain. 
D  is  a  pump  valve  plate,  and  E  is  a  soft  rubber  pump 
valve  about  4  in.  in  diameter.  F  is  the  stem  holding 
plate  and  valve  with  lock  nuts.  Washer  H  on  lower 
end  of  stem  prevents  stem  from  pulling  out  of  l}4-in. 
nipple  I,  by  engaging  with  face  bushing  G  in  coup- 
ling R,  when  tank  is  filled  with  water.  The  sketch 
shows  the  position  of  float  and  valve  at  low  watef 
mark.  When  the  cover  M  has  been  bolted  in  place 
the  valve  cannot  be  tampered  with.  Just  before  the: 
valve  seats,  it  makes  a  very  perceptible  rattling  noise, 
which  is  a  good  reminder  that  the  water  is  getting 
low.  ^ 

1 

An  exchange  gives  this  suggestion  for  keeping  line 
shafting  clean  and  free  from  dust.  Several  large  rings 
are  made  out  of  belting,  leatherboard,  or  some  such 
substance,  with  a  hole  about  twice  the  diameter  of  the 
shaft,  and  the  outside  diameter  about  2  in.  larger  than 
the  inside  diameter.  The  ring  is  cut  diagonal  on  one 
side,  put  on  the  shaft,  after  which  the  ends  are  sewn 
together  with  fine  wire.  The  ring  travels  from  one 
hanger  to  the  other  so  long  as  the  shaft  revolves,  and 
will  keep  the  shaft  free  of  dirt. 
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CORRESPONDENCE  OF  AN  OLD 
ENGINEER  AND  HIS  SON^ 

I  HAVE  noticed  in  my  clays  that  fully  90  per  cent 
of  the  injuries  happen  through  carelessness  and 
most  of  them,  especially  among  the  young  men  like 

you,  arc  caused  by  a  tendency  to  "be  smart."  That 
reminds  me  of  a  smarty  who  worked  in  the  machine 
shop  where  I  ran  an  engine  back  in  185G,  no,  '57  I 
guess  it  was. 

His  name  was  Joe  Dangster  and  there  wasn't  a 
thing  that  happened  around  the  shop  from  the  ash 
pit  to  the  top  of  the  old  stone  chimney,  but  what  he 
could  tell  you  all  about  it  right  off  the  reel. 

They  had  just  bought  a  new-fangled  machine  of 
some  kind  and  almost  the  first  thing,  the  lad  who 
operated  it  got  his  thumb  in  some  place  just  in  time 
to  get  it  cut  off.  Of  course,  a  number  gathered 
around  as  they  will,  among  them  being  Joe,  who 
fairly  oozed  information  in  every  direction. 

"How  did  it  happen?"  some  one  asked  coming 
up  in  quest  of  reliable  information. 

"Why,"  said  Joe,  a  willing  demonstrator,  "the 
darned  fool  stuck  his  thumb  in  there,"  .and  he  pointed 
out  the  exact  hole  with  his  finger — when  it  too  was 
amputated. 

Whatever  you  do,  do  not  cultivate  the  bad  habit 
of  being  a  "smart  Aleck."  There  is  nothing  so  dis- 
gusting as  to  hear  somebody  continually  telling  how 
smart  he  is,  what  wages  he  has  made,  the  years 
he  worked  for  this  on.e,  and  for  that  one,  till  he  ought 
to  be  in  the  Ceiltenarian  class. 

In  every  gang,  no  matter  how  small,  some  one  is 
bound  to  tell  of  the  astounding  stunts  that  he  has 
pulled  off,  usually  when  the  official  timekeeper  was 
on  a  vacation.  They  tell  these  stories  so  often  that 
they  ^et  to  believe  them  themselves,  and  the  narra- 
tive becomes  so  distorted  with  the  passage  of  time 
that  when  it  becomes  indelibly  impressed  on  the  nar- 
rator's mind,  it  has  become  ludicrous. 

I  have  heard  old  Jimmy  Duffy  tell  many  a  time 
that  he  has  frequently,  in  the  "old  days"  reached 
through  the  spokes  of.  the  flywheel  when  in  operation, 
and  grabbed  the  oil  can  off  the  stand  on  the  other 
side.  And  old  Hank  Bidford  looked  up  from  hoeing 
his  cabbages  on  4th  of  July  morning  to  find  a  deer 
stuck  in  the  snowbank  and  which  he  killed  with  the 
hoe.  In  fact  he  killed  a  deer  this  way  every  time 
he  went  up  to  Sussex  after  the  mail,^f  any  one 
would  listen  to  him. 

No,  Donny  boy,  it  doesn't 'pay  to  brag.  Real 
ability  will  "win  in  the  long  run,  and  even  in  a  short 
run,  will  make  a  far  better  showing  than  conceit. 
There  is  a  maxim  that  was  old  when  I  was  a  boy  and 
1  often  hear  it  now,  and  that  is,  "Self  praise  goes  but 
a  little  ways." 

Now,  this  does  not  mean  necessarily,  that  one 
should  crawl  into  a  hole,  and  pull  the  hole  in  after 
him.  You  know,  this  is  the  day  of  difference  of 
opinion,  and  it  is  this  difference  of  opinion  that  makes 
the  world  go  round,  otherwise  we  would  all  be  using 
one  engine,  to  the  exclusion  of  all  other  makes,  or, 
all  live  in  houses  of  the  same  design,  and  the  world 
would  be  one  monotonous  waste. 

Therefore,  it  is  a  comm_endable  fact  that  we  should 
have  different  opinions  on  the  same  subject,  and  dif- 
ferent methods  and  ideas. of  doing  the  same  thing. 
BUT, — when  you  feel  that  you  have  an  idea  in  regard 
to  how  a  certain  job  should  be  done  and  go  to  the  boss 
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and  tell  him  so,  you  can  express  yourself  in  a  plain 
but  forceful  manner  entirely  devoid  of  any  sugges- 
tion of  self-consciousness  or, — to  use  the  expression, 
—of  the  "big-head." 

Now  it  is  not  always  possible  for  the  boss  to  cover 
the  details  when  giving  you  a  job  to  do.  Usually, 
in  a  general  way,  he  gives  you  a  synopsis  of  the  job 
and  what  the  final  result  is  to  be, — but  you  must 
work  the  proposition  out  yourself. 

Take  a  plain  job  of  pipe-fitting  for  instance:  The 
"old  man"  tells  you  to  connect  2  openings  in  a  cer- 
tain place  and  run  the  line  over  to  another  place, 
tising  valves  to  accomplish  certain  things.  Now  it 
is  up  to  the  man  on  the  job,  to  do  the  work  and 
make  a  "job"  of  it. 

He  must  determine  how  to  connect  so  as  not  to 
make  "pockets,"  and  to  allow  for  expansion,  if  neces- 
sary, where  to  put  the  valves,  whether  globe,  gate  or 
angle  valves  are  best,  where  to  make  the  connection, 
and  whether  to  use  a  gasket  union  or  a  ground  joint 
union,  or  a  fiange  or  a  right-and-left. 

It  takes  brains  as  well  as  tools  to  do  any  kind 
of  a  job.  A  boss  cannot  be  right  alongside  of  you 
to  tell  you  HOW  to  do  the  work.  If  he  had  to,  he 
might  as  well  do  the  work  himself. 

Your  Chief  rose  to  his  present  position  by  being 
able  to  do  the  work  himself,  and  then  by  being  able 
to  tell  somebody  else  how  he  wanted  it  done,  so  that 
his  ideas  in  a  general  way  could  be  carried  out,  and 
last  of  all,  by  bein-g  able  to  pick  out  the  right  fellow 
to  carry  out  his  ideas. 

The  late  P.  D.  Armour  said  that  he  didn't  make  a 
success  of  the  packing  business  by  being  a  good  pack- 
ing-house man,  but  by  being  able  to  pick  out  men 
who  were.  It  is  the  same  way  with  everything  else. 
Some  men  are  of  a  caliber  to  get  just  about  so  high, 
— a  sort  of  old-fashioned  32-pounder,  while  other  men 
are  of  a  caliber  to  move  into  the  brainy  class  and 
leave  the  details  to  others,  who  in  their  turn  will  be 
in  the  brainy  class  themselves, — if  made  of  the  right 
material. 

Donny,  boy,  don't  forget  that  there  is  no  limit  to 
a  young  man's  possibilities  in  this  world.  It  depends 
mostly  on  himself  whether  he  will  climb  on  up,  or 
always  stay  at  the  bottom  and  thread  pipe,  twist  a 
throttle,  or  keep  a  battery  of  boilers  hot. 

This  is  not  saying  anything  against  these  jobs. 
They  are  all  as  honorable  as  that  of  President  of 
the  U.  S.,  for  each  is  a  link  in  the  chain  that  sooner 
or  latter  will  bind  us  to  success.  True,  men  have 
made  a  success  in  the  engineering  line,  who  could  not 
change  a  die  in  a  stock,  or  "keep  'er  hot,"  to  save 
their  necks,  yet  if  a  man  starts  in  when  young  and 
does  his  very  best  to  learn  all  these  things  as  he 
goes  along,  his  chances  for  success  are  more  assured 
than  if  he  touched  only  the  high  spots  in  passing 
over  the  pathway  of  life. 

Well,  in  reading  this  far  to  mother,  I  find  that  I 
have  written  more  than  I  thought  I  could.  There 
are  many  more  things  that  I  want  to  say,  but  will 
reserve  them  till  you  come  home. 

Donny,  I  wrote  you,  when  you  left  college,  that 
there  was  always  a  place  in  the  old  home  for  a  Mac- 
Dougal  with  a  backbone  in  him  but  that  there  w^as 
no  place  for  one  with  a  yellow  streak,  or  for  a 
"quitter."  My  son,  although  you  have  put  a  check 
valve  on  wrong  end  to,  you  have  the  right  stuff  in 
you  to  make  good,  and  you  will  be  welcomed  home 
with  open  arms  by  mother  and 


Your  loving  father, 


Sandy  MacDougal. 
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A  PECULIAR  MISTAKE 

T  HEARTILY  agree  with  W.  S.  in  his  article  in  the 
issue  of  November  15  that  it  is  not  always  the 
operating  engineer  who  makes  simple  mistakes  as  it 
calls  to  mind  an  incfdent  that  happened  to  us  a  short 
time  back. 

The  plant  is  a  small  central  station  operating  4 
small  automatic  •  engines  exhausting  into  1500-kw. 
low-pressure  turbine.  This  turbine  is  fitted  with  a 
Leblanc  condenser  with  usual  circulating  and  air 
pumps  mounted  on  the  same  shaft.  Water  for  con- 
densing purposes  is  procured  from  a  creek  near  by 
and  the  water  contains  so  much  acid  from  a  tin  plate 
mill  further  up  that  the  pump  runners  and  even  the 
casings  last  only  a  short  time  until  they  are  eaten  up 
and  have  to  be  renewed.  Now  this  plant  is  so  heavily 
loaded  that  the  full  load  cannotbe  carried  without  the 
turbine  so  the  superintendent  devised  the  plan  of 
having  an  extra  pump  complete  so  when  one  has  to 
be  removed  it  can  be  replaced  with  the  other  and  the 
old  one  sent  to  the  shop  to  be  made  over.  This 
arrangement  saves  from  1  to  2  days  in  making  the 
exchange. 


PIG.  1.  PROPER  ARRANGEMENT  OP  STUPPING  BOXES 

PIG.  2.  ARRANGEMENT  OP  PACKING  POUND  IN  PUMP 

PIG.  3.   SPLIT  PACKING  RING  USED  IN  REPAIR 

Now  as  everyone  knows  who  is  familiar  with  this 
form  of  pump,  the  stuffing  boxes  are  arranged  as 
shown  in  Fig.  1. 

There. is  a  small  ring  in  the  back  as  at  A  Fig.  1, 
then  comes  about  2  rings  of  packing,  then  a  split 
metal  ring  made  concave  on  its  outer  surface  with  a 
number  of  holes  running  through  to  the  shaft,  this 
ring  is  supposed  to  come  under  the  opening  from  the 
water  line  connection  as  at  B,  Fig.  1.  The  box  is  then 
filled  with  packing  up  to  the  gland. 

A  short  time  back  the  pump  in  service  at  the  time 
failed  and  was  replaced  with  the  other,  fresh  from 
the  shop,  but  after  the  new  one  had  been  running  for 
a  few  days  the  seal  water  commenced  com'ing  out 
around  the  shaft  and  no  amount  of  tightening  up 
would  do  any  good. 

Next  day  the  condenser  filled  up  with  water  and  the 
pump  would  not  keep  it  out;  finally  it  got  so  bad  that  a 


stop  had  to  be  made  to  investigate  and  all  that  could  be 
found  was  that  the  packing  was  nearly  all  gone  from 
the  water  end  stuffing  box.  New  packing  was  put  in 
and  a  fresh  start  made,  but  in  a  sliort  time  is  was  evi- 
dent that,  the  pump  would  not  hand  its  customary 
amount  of  water,  with  the  result  that  the  injection 
water  had  to  be  cut  down  so  low  that  the  vacuum 
would  not  hold  up  on  heavy  loads.  We  could  not  haul 
the  load  very  well  without  it  so  it  was  run  in  that  con- 
dition until  Sunday,  when  a  stop  was  made  and  a  thor- 
ough investigation  revealed  the  fact  that  when  the 
pump  was  assembled  in  the  shop  the  small  ring  which 
should  have  been  placed  as  at  A,  Fig.  1,  was  found  to 
be  as  at  C,  Fig.  2,  which  let  ring  and  packing  both  go 
through  into  the  pump  admitting  enough  air  to  inter- 
fere seriously  with  the  action  of  the  pump. 

To  remove  the  gland  and  place  it  as  it  belonged 
would  require  too  much  time,  so  one  was  removed 
from  the  old  pump  and  cut  in  2  as  shown  in  Fig.  3. 
When  it  was  put  in  and  the  box  packed  we  found  our 
troubles  had  vanished. 

Now  why  this  ring  had  ever  come  to  be  put  in  this 
way  is  the  question ;  it  was  evidently  a  more  difficult 
job  than  to  place  it  as  it  belonged  as  the  ring  would 
have  had  to  be  held  inside  the  pump  and  the  shaft 
run  through  it.  E.  C.  B. 


DEFECTIVE  HANGER  BOLTS  AND  RESULT 

J^ECENTLY,  while  inspecting  a  plant  containing  6  66- 
in.  by  i6-ft.  horizontal  return  tubular  boilers,  4  of 
which  were  under  steam,  I  found  one  boiler  with  both 
rear  hanger  bolts  broken  or  burned  off  and  boiler  rest- 
ing upon  blowoff  as  shown  in  sketch. 


STEAM  H£AC£ff 


BO/L£f? 


^BffOK£N  /-/AN6£R  BOL  TS 


BO/LER  RESTING  HERE 


Y^ 


1^ 


BOILER  WITH  BROKEN  HANGER  BOLTS 

The  blowoff  was  a  3-i"n.  pipe  with  malleable  ell  extra 
heavy. 

Boiler  was  under  120  lb.  of  steam  and  the  brick  pier 
around  the  blowoff  had  fallen  down,  leaving  pipe  ex- 
posed to  flame  of  the  oil  burners. 
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The  boiler  had  settled  4  in.  at  the  rear,  and,  the 
steam  header  beinf^  connected  to  front  of  boiler  and 
flanged,  one  can  imagine  the  strain  upon  the  flange  at- 
that  point. 

I  had  the  boiler  immediately  taken  out  of  service 
and  when  blovvoff  was  removed  the  3-in.  pipe  extending 
from  ell  to  wall  had  a  permanent  bend  of  from  6  to  8 
de"-.  C.  E.  Aldrich. 


WATER  IN  THE  GAS 

THE  gas  producer  engine  referred  to  here  was  a 
375-kw.  machine  running  at  a  speed  of  150  r.p.m. 
We  were  having  all  sorts  of  trouble  wMth  the  engine 
pre-igniting  and  the  igniters  being  grounded ;  which 
by  careful  experiments  was  found  to  be  due  to  water 
in  the  gas. 

The  gas  house  is  about  500  ft.  from  the  power  sta- 
tion and  the  gas  main  runs  out  in  the  atmosphere 
about  200  ft.  and  the  remaining  distance  through  the 
building  over  hot  furnaces. 

It  was  decided  that  the  sudden  changes  of  the 
temperature  caused  this  condensation. 


MOISTURE    SEPARATOR   FOR   GAS   LINE 

As  the  company  did  not  want  to  add  any  expense 
by  buying  a  moisture  separator,  as  they  were  about 
to  change  their  plant  from  steam  to  gas  power  and 
with  the  new  equipment  there  would  be  all  the  latest 
improved  devices  to  take  care  of  the  2000-kw.  plant 
they  were  about  to  install. 

It  was  decided  to  try  a  steam  separator  and  also 
to  put  baffling  plates  in  the  gas  main  next  to  the 
separator  as  shown  in  the  drawing.  From  this  sepa- 
rator a  pipe  led  down  with  2  return  bends  which 
made  a  trap  and  from  there  it  emptied  into  the  sewer. 


handhole-plates.     All  this  as  the  result  of  getting  the 
packing  in  the  valve  rod  stuffing  box  too  tight. 

Lewis  A.  Banner. 
This  trap  acted  as  a  water  seal  and  held  the  gas  from 
escaping  to  the  atmosphere. 

The  engineer  in  charge  was  instructed  to  watch 
and  at  any  time  there  wasn't  any  w^ater  coming  out, 
to  take  out  plug  at  the  level  of  top  of  return  bend  and 
fill  the  bend  up  with  water  till  it  came  out  of  the 
overflow.  R.   S.   Mason. 


AN  ENGINE  STOP 

ACCOMPANYING  drawing  is  a  plan  which  I  had 
installed  in  my  plant  so  that  in  case  of  accident 
on  any  floor  in  the  building  or  engine  or  boiler  room, 
the  steam  can  be  shut  off  from  the  engine  much  quicker 
than  it  would  take  to  get  to  the  engine  or  close  any 
valve.  All  that  is  necesary  is  to  pull  the  handle  which 
is  placed  on  each   floor  and   in   the  boiler  room  and 


MEANS  FOB  STOPPING  ENGINE 

immediately  the  clutch  A  is  thrown  out  as  shown  at 
X  and  the  steam  valves  do  not  lift  to  admit  steam,  the 
engine  immediately  slows  down  and  stops  with  the 
throttle  wide  open.  It  is  a  Rice  &  Sargent  double- 
eccentric  4-valve  engine.  The  rod  B  telescopes  in 
rod  C  when  thrown  out,  and  rod  B  stands  still  while 
rod  C  moves  w^ith  eccentric.  This  works  perfectly 
and  can  be  relied  upon.  A.  C.  Waldron. 


A  RUNAWAY  PUMP 

pROM  time  to  time  we  read  in  the  engineering  peri- 
odicals of  runaway  engines,  but  this  incident  is 
of  a  runaway  pump,  used  in  elevator  service  to  raise 
750,000  to  1,250,000  gal.  of  water  a  day  into  a  tank 
on  the  roof  of  the  building,  for  the  purpose  of  operat- 
ing hydraulic  elevators  on  the  gravity  system. 

Just  9  days  before  the  accident,  the  chief  engineer 
caused  an  inspection  to  be  made  of  all  suction  and 
discharge  valves,  and  they  were  found  in  good  work- 
ing condition  except  that  one  valve  spring  was  found 
broken  and  v^as  renewed.  The  night  before  the  acci- 
dent the  stuffing  box  of  the  valve  rod  was  repacked, 
as  the  old  packing  was  thought  to  be  hard  and  the 
new  packing  would  cause  the  valve  stem  to  work 
more  freely.  About  5  o'clock  on  the  night  of  the 
accident,  .this  valve  stuck  open,  causing  the  pump  to 
race  and  in  consequence  the  pressure  on  the  water 
end  was  increased  so  that  it  broke  about  75  per  cent 
of  the  valve  springs,  putting  the  pump  out  of  com- 
mission, and  started  the  gaskets  in  cylinder  heads  and 
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RETURN  TANK  WITH  IMPROVISED  GAGE 
GLASS 

J^ETURN  tank  with  a  makeshift  gage  glass  is  shown 
in  the  accompanying  sketch.  Not  having  a  glass 
of  the  proper  size,  which  would  be  28  in.  long  and  Yz 
in.  thick,  I  got  2  ordinary  ^-in.  boiler  gage  glasses 
and  joined  them  together  with  a  piece  of  old  >^-in. 
rubber  tubing  about  ^  in.  long.  As  there  is  hardly 
any  pressure  on  the  tank,  only  the  weight  of  the  water, 
it  answered  the  purpose. 

We  had  a  noncondensing  engine  at  the  plant, 
which  took  some  time  to  start  every  luornmg  on 
account  of  excessive  water  in  the  steam  line.  There 
was  a  54-ii^-  bleeder  in  the  steam  pipe  just  over  the 


f?£rU/?JV  TANK 


-RUBBER  Tl/BE 


PIG.    1.      IMPROVISED    GAGE    GLASS    ON    RETURN    TANK 

throttle."  It  would  take  about  ^  or  ^  of  an  hour  for 
the  pipe  to  drain  before  the  engine  could  be  started. 
The  steam  line  to  the  engine  was  an  exceptionally 
long  one.    I  was  told  to  remedy  the  trouble. 

Where  the  steam  line  came  into  the  engine  room 
was  an  expansion  made  of  2  ells  and  a  short  nipple. 
I  replaced  the  lower  ell  with  a  piece  of  2j/^-in.  pipe 
(the  steam  line  being  25^-in.)  2  ft.  long,  with  a  cap 
on  the  end,  a  hole  being  drilled  into  the  cap  and  tapped 
for  a  ^-in.  pipe,  which  was  run  into  a  trap,  which 
in  turn  discharged  into  the  return  line  running  to  the 
return  tank.  There  never  was  any  more  trouble  with 
water  in  starting  the  engine.  G.   A. 


FIBROUS  AND  METALLIC  PACKINGS 


R 


EPLYING  to  request  by  Charles  J.  Mason,  page 
1190,  Dec.  1  issue,  for  our  experience  and  opinion 
in  the  matter  of  packings,  I  would  state  that  on  our 
20.25  by  48-in.  Corliss  engine  I  use  metallic  packing  for 
the  piston  rod  stuffing  box.  The  rod,  when  installed 
8  yr.  ago,  after  boring  out  the  engine,  was  3  3/16  in. 
in  diameter  and  it  is  3  3/16  in.  in  diameter  today.  The 
engine  has  been  in  service  6  days  each  week  of  the  8 
yr.  The  rod  is  a  beautiful  dark  brown  color,  and  has 
as  glossy  and  smooth  a  polish  as  one  could  wish.  To 
pack  this  stuffing  box  with  metallic  packing  costs  $2.50, 
and  it  has  been  renewed  once  in  3  yr. 

On  the  valve  stems  of  the  same  engine,  which  is  a 
much  easier  place  on  packing,  we  use  fibrous  packing. 
The  steam  valve  on  the  head  end  of  the  engine  is 
packed  with  the  same  packing  that  I  placed  there  4 


yr.  ago  last  July,  and  it  is  holding  in  fine  shape  yet. 
While  I  have  packed  the  other  3  valves  3  times  in 
the  4  yr.  5  months,  this  does  not  include  the  first  pack- 
ing in  July.  The  same  kind  of  packing  was  used  on 
all  the  valves,  all  taken  out  of  same  box,  and  most  of 
it  off  the  same  coil  of  packing.  Valve  stems  are  all 
in  good  condition. 

The  stuffing  box  of  our  air  compressor  is  packed 
with  a  grade  of  packing  much  inferior  to  that  used  on 
the  engine  valves  and  it  has  been  in  service  close  to 
5  yr.  without  renewal.  And  now,  summing  up,  it  is 
evident  that  the  life  and  efficiency  of  a  packing  depend 
as  much  upon  the  conditions  it  is  to  meet  as  they  do 
upon  the  constitutional  qualities  of  the  packing.  In 
buying  packing  we  always  select  that  which  comes  the 
nearest  to  meeting  the  following  requirements  of  fib- 
rous packing:  It  must  be  such  that  it  will  not  shrink, 
cringe  or  buckle  under  the  action  of  heat.  It  must 
be  such  that  the  action  of  heat  will  not  destroy  the 
cohesion  or  union  which  holds  the  atoms  (of  which 
the  packing  is  made)  togetlfer.  Its  nature  tmder  the 
conditions  under  which  it  is  to  be  used  must  be  such 
that  it  is  nearer  a  lubricant  than  an  abrasive.  It  must 
be  such  that  it  will  not  swell  or  otherwise  metamor- 
phose itself  under  the  action  of  moisture  and  heat  of 
themselves,  or  when  operating  in  conjunction  with  the 
innate  or  any  acquired  characteristics  or  constitutional 
qualities  it  may  have.  It  must  be  such  that  it  will  not 
honeycomb  or  become  porous  under  the  action  of  heat. 
It  must  be  as  soft  and  pliable  after  a  reasonable  baking 
as  it  was  before  baking. 


rfPOr^  BOILER 


ro  EA/G/ME 


[/AH^E 


TO  T/?^P 


P 


FIG.    2.   METHOD.  OF    DRAINING    STEAM    PIPE 

Select  a  packing  that  comes  the  nearest  to  meeting 
these  requirements  and  you  have  the  best  fibrous  pack- 
ing that  can  be  had.  Then  see  to  it  that  it  is  the  proper 
size  for  the  place  where  it  is  to  be  used.  Cut  the  ring 
and  break  all  joints  in  the  right  way  and  you  will  have 
little  trouble  with  the  packing  scoring  the  rod  or  leak- 
ing.    I  never  allow  steam  to  blow  from  a  joint  that  I 
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pack.  I  pack  it  right  and  then  pull  up  on  the  gland 
bolts  reasonably  hard  with  a  wrench,  and  if  it  leaks 
when  steam  or  water  is  turned  on  I  pull  it  up  until  it 
stops  blowing.  The  theory  about  letting  it  blow 
awhile  rather  than  pull  upon  the  bolts  right  away  and 
stop  it,  is  all  wrong. 

T  think  that  the  best  way  to  know  whether  fibrous 
or  metallic  packing  is  the  better  for  a  given  machine 
is  to  try  them  both  and  watch  results.  I  must  say 
that  I  get  good  service  out  of  both  kinds. 

Thos.  C.  Robinson. 


LAYING  OUT  IRREGULAR  SURFACES 

^S  engineers  are  frequently  called  upon  to  do  some 

sheet-metal  work  such  as  putting  up  or  replacing 
air  ducts,  the  following  methods  of  laying  out  a  frus- 
tum of  a  cone  or  funnel  and  also  an  elbow,  may  be  of 
interest  to  some  readers  as  no  formulae  and  no  other 
dimensions  than  the  diameter  and  length  of  the  pieces 
to  be  made  are  required.  Fig.  1  shows  the  plan  and 
elevation  of  a  ;5-piece  elbow  and  a  collar.  The  develop- 
ments of  section  A  and  also  of  section  C  when  the 
joint  is  the  same  angle  are  shown  in  Fig.  2.  Fig.  3  is 
the  development  of  section  B  and  Fig.  4  is  the  develop- 
ment of  the  collar  D. 

In  order  to  construct  the  various  parts  that  make 
up  the  pipe  it  is  necessary  to  know  what  size  and 
shape  to  mark  out  on  the  sheet,  so  that  when  cut  out 
and  rolled  up  the  pieces  will  form  cylinders  with  the 
ends  fitting  together  as  required.  First  draw  a  plan 
and  elevation  (Fig.  1),  either  full  size  or  to  any  con- 
venient scale. 

To  develop  the  section  A  divide  the  circle  on  the 
plan  that  represents  the  base  of  the  section,  into  equal 
parts,  say  12,  as  shown,  1-12.  From  these  points  draw 
light  lines  parallel  with  the  center  line,  to  the  oblique 
line  that  divides  A  and  B.  As  the  section  A  is  un- 
folded beginning  at  point  1  the  successive  elements 
1-12-11,  etc.,  will  appear  at  equal  distances  apart  in 
Fig.  2,  and  equal  in  length  to  the  lengths  of  the  same 
elements  in  the  elevation.  Thus,  point  10  in  the  de- 
velopment is  found  by  projecting  horizontally  across 
from  10  in  the  elevation.  The  length  of  line  a-a  in 
Fig.  2  is  equal  to  a-a  Fig.  1,  etc.  The  development 
of  any  similar  surface  may  be  found  in  the  same  man- 
ner. The  horizontal  dotted  lines  need  not  be  drawn 
but  are  used  here  to  make  the  matter  clear. 

To  draw  the  development.  Fig.  2,  draw  the  base 
line  and  with  compass  set  to  the  distance  1-2,  etc.,  in 
Fig.  1  plan,  divide  the  base  line  as  shown.  Draw 
verticals  through  each  point  and  on  each  vertical  1-12- 
11,  etc.,  lay  off  with  the  compass  the  same  length  as 
found  on  the  corresponding  element  in  the  elevation. 
A  line  drawn  through  these  points  gives  the  shape  of 
the  edge,  if  the  angle  of  the  joint  between  B  and  C 
is  the  same  as  A  B.  The  sam-e  plan  can  be  used  but 
if  not  the  section  C  is  developed  in  the  same  manner 
as  section  A.  In  developing  section  B  there  is  no  base 
line  to  work  from  so  one  is  drawn  as  shown  at  xy 
in  the  elevation  the  lines  2-12,  3-11,  etc.,  are  projected 
parallel  to  the  center  line  of  the  section  B.  To  develop 
first  draw  the  base  line  xy,  Fig.  3,  and  lay  it  ofif  as 
in  drawing  section  A.  Draw  verticals  through  these 
points.  Then  with  the  compass  measure  the  distance 
from  xy  to  the  joint  line  on  Fig.  1  and  lay  off  this 
length  on  the  corresponding  vertical  line.  A  line 
drawn  through  these  points  gives  the  shape  of  the 
section. 


So  far  no  allowance  has  been  made  for  the  lap„ 
this  will  depend  on  the  type  of  joint,  whether  soldered 
or  riveted.  But  all  that  is  necessary  is  to  lay  off  the 
required  width  outside  of  one  of  the  lines  1,  Fig.  2, 
and  also  on  the  intersecting  edges  of  A  B  and  C,  i.e.,. 
if  the  lap  is  to  be  ]A  in.,  draw  a  line  parallel  to  and 
Yz  in.  from  the  line  A  B,  Fig.  2,  as  shown  dotted  and 
cut  on  this  line.  Proceed  the  same  with  sections  B 
and  C.  In  developing  the  collar,  which  is  the  frustrum 
of  a  cone,  as  shown  in  the  elevation  Fig.  1  B,  draw 
the  base  line  equal  to  the  required  diameter  of  the 
collar  as  shown  in  the  plan  Fig.  1,  H-I,  and  on  the 
center  line  locate  the  point  g  above  K  equal  to  the 
desired  altitude  and  then  complete  the  triangle  by 
drawing  the  lines  G  I  and  G  H  or  draw  them  at  any 
desired  angle.  Draw  the  line  G-H,  Fig.  4,  equal  ta 
G-H,  Fig.  1,  and  with  the  compass  set  to  this  length, 
describe  the  arc  H  I  with  G  as  a  center.  Divide  the 
circumference  of  the  circle  in  Fig.  1,  that  represents  the 
outside  diameter  of  the  collar,  into  12  equal  parts,  and 
with  the  compass  set  to  this  length,  step  oft'  an  equal 
number  of  spaces  on  the  arc  H-I,  Fig.  4.  Then  draw 
the  line  G  I.     To  get  the  smaller  circumference,  set 


FIG.  1.   PLAN  AND  ELEVATION  OF  A  3-PIECE  ELBOW 

FIG.  2.   DEVELOPMENT  OF  SECTION  A 

PIG.  a.   DEVELOPMENT  OF  SECTION  B 

PIG.  4.  DEVELOPMENT  OF  COLLAR 

compass  to  the  length  G  L,  Fig.  1,  and  with  G  as  a 
center  describe  the  arc  L  L  on  Fig.  4.  To  the  line 
I  L  add  the  required  width  of  lap. 

In  laying  off  the  development  of  a  funnel  proceed 
the  same  as  in  Fig.  4.  Just  lay  off  the  distance  equal 
to  the  diameter  and  then  the  altitude  or  slant  height, 
as  the  case  may  be.  If  the  hole  of  the  small  end  is  to 
be  Yz  in.  in  diameter,  set  the  compass  to  the  distance 
on  the  slant  height  from  the  point  of  the  apex  to  a 
point  where  the  distance  between  the  2  slant  lines  is 
Yz  in.,  then  allow  for  the  lap  on  one  edge.  In  the 
figures  shown  more  lines  have  been  drawn  to  illustrate 
the  work  than  are  required  in  the  actual  work.  On  a 
trial  it  will  be  found  that  this  method  is  easy  to  re- 
member and  no  formulae  or  calculations  are  required 
and  no  tools  other  than  a  square,  pencil  and  compass. 

J.  C.  Hawkins. 


As  SHOWING  the  value  of  buying  coal  on  specification 
and  analysis,  the  saving  to  the  Isthmian  Canal  Commis- 
sion by  this  method  under  supervision  of  the  Bureau 
of  Mines  has  resulted  in  a  saving  of  $75,000  in  a  year 
besides  insuring  delivery  of  a  higher  grade  of  coal  than 
would  otherwise  have  been  obtained. 
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Repair  Job  on  Compound  Engine 

A  SHORT  time  ago  I  had  a  repair  job  on  a  20  by  36 
by  48-in.  cross  compound  engine  which  may  be  of 
interest  to  some  of  the  readers  of  Practical  Engineer. 
The  low-pressure  cylinder  took  water  on  the  head  end, 
forcing  the  front  of  the  pillow  block  ofif,  at  the  same 
time  breaking  the  cap,  as  shown  in  Fig.  i. 


FIG.    1.      BROKEN    PILLOW    BLOCK 

The  shaft  was  thrown  out  of  alinement  so  that  the 
50-in.  main  belt  ran  off  the  pulley  so  far  that  it  came  in 
contact  with  the  foundation,  ripping  the  belt  open  about 
3  in.  for  its  entire  length.  The  belt  was  taken  off  and 
repaired.  In  the  meantime  we  got  ready  to  repair  the 
pillow  block  so  that  a  part  of  the  plant  could  be  run  by 
the  high-pressure  side.  Four  lyl-in.  clearance  holes 
were  drilled  in  the  broken  piece,  after  which  it  was  put 


FIG.  2.     REMOVING  CRANK 

in  place  and  the  pillow  block  marked.  We  then  drilled 
4  tapping  holes  and  fastened  the  piece  in  place  with 
4  ^-in.  tap  holes.  Two  wrought  iron  straps,  i  by  2^  in,, 
were  used  in  place  of  the  cap.  The  low-pressure  side 
was  then  disconnected  and  the  belt,  having  been  repaired, 
put  on.  This  enabled  us  to  run  a  part  of  the  plant  until- 
a  new  pillow  block  arrived. 

The   shock   received   by   the   crank   sheared   the   key 
about  I -16  in.  on  the  shaft  and  we  thought  it  advisable 


to  have  a  new  crank  put  on.  When  the  new  crank 
arrived,  the  engine  builders  sent  a  man  to  do  the  work, 
bringing  ratchet  and  drills  with  him,  but  before  he  ar- 
rived on  the  job  I  had  arranged  to  do  it  in  a  different 
way.  I  took  a  headstpck  from  one  of  the  lathes  in  the 
machine  shop,  blocked  it  up  level  with  the  center  of 
the  crank  shaft  and  with  a  drill  chuck  in  place  and  a 
jack  screw  between  the  wall  and  the  headstock  for  a 
feed.    We  removed  the  crank  in  i^  hr. 

Figure  2  shows  the  method  of  drilling  the  crank.  A 
i2-in.  face  pulley  was  placed  on  the  shaft  of  a  6-hp.  up- 
right engine  and  belted  to  the  cone  of  the  headstock, 
using  the  small  step  of  the  cone  to  begin  with  moving 
up  a  step  as  we  came  nearer  the  driving  engine,  so  that 
the  belt  had  to  be  taken  up  only  twice  during  the  opera- 
tion after  the  holes  were  drilled  in  the  crank,  tapered 
pins  were  driven  into  them,  which  split  the  crank  along 
the  row  of  holes.  The  new  pillow  block  was  put  in 
place  and  the  new  crank  heated  and  shrunk  on  the  shaft, 
all  adjustments  made  and  the  job  was  completed.  All 
preparations  were  made,  such  as  getting  the  drilling 
apparatus,  engine  and  lathe  headstock  ready,  during  the 
day,  while  the  plant  was  running,  so  that  no  time  was 
lost  in  getting  to  work  after  shutting  down. 

Robert  Love. 


Fork   Wrench   for   Forcing   Packing   Nut   and   Gland 

Into  Place 

piSTON  rod  packing  of  a  great  many  air  and  water 
.  pumps,  as  well  as  that  of  many  other  types  of 
compressors  is  of  the  cone  and  spring  type.  This  class 
of  packing  is  generally  of  such  a  construction  that 
the  packing  material  engaging  the  piston  rod  is  con- 


V/ 


METHOD     OP    USING    FORK    WRENCH    FOR    PLACING    NUT    AND 

GLAND 

tinually  forced  to  it  by  a  powerful  spring,  which  at 
the  same  time  forces  the  packing  into  a  conical  gland. 
As  a  result  it  is  often  very  difffcult  to  force  the 
stuffing  box  nut  up  to  the  stuffing  box  itself  in  order 
to  start  the  threads  on  the  inside  of  the  nut  over  those 
of  the  stuffing  box. 
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The  sketch  shows  the  construction  of  a  simple  between  pipe  and  jaws  as  shown  in  cut,  turn  the  wrench 
fork  wrench  which  can  be  conveniently  and  readily  a  little  in  the  direction  of  the  arrow,  this  will  give  a 
utilized  to  force  the  packing  nut  up  to  the  stuffing  rotary  motion  to  the  nail  set  and  the  middle  part  of  set 
box  against  a  spring  of  almost  any  strength.  will  grip  pipe  solidly  so  that  it  can  thus  be  turned  as 

The  tool  is  very  simple  in  construction,  and  is  of 
great  assistance  in  packing  the  rods  of  any  double 
cylinder  pump  possessing  a  strong  gland  spring. 

\V.  B. 


Mending  a  Rocker  Arm 

VyE  met  with  an  accident  at  the  municipal  lighting  sta- 
tion which  I  dealt  with  in  the  following  manner :  I 
first  took  broken  part  A,  chucked  it,  turned  ofif  bolt  boss, 
and  faced  off  Yi  in.  I  then  faced  off  ^  in.  on  opposite 
end,  B.  The  blacksmith  welded  the  collar  D  on  pin  C, 
which  is  I  9-16  in.  diameter.  I  made  small  end  \y%  in. 
and  made  pin  1-16  in.  shorter  from  collar  to  shoulder 
than  the  casting  after  being  faced  so  it  would  draw.     I 


DETAILS    OF    CASTIROX   ROCKER   REPAIR 

bored  collar  E  ij-^  in.  with  j4-iii-  collar  on  end.  This 
was  followed  with  a  Yz-'va.  washer  and  a  thin  nut  which, 
when  assembled,  formed  a  draw  bolt,  in  place  of  a 
straight  pin.  The  blacksmith  shrunk  band  O,  3^  by  34- 
in.  soft  steel,  on  as  shown.  The  job  when  finished  was 
far  stronger  than  the  casting  alone.  This  was  a  rocker 
arm  for  a  double  cutoff  high-speed  engine. 

E.   E.   Sarr. 


Shop  Kinks 


^NVILS  may  easily  be  fastened  to  wood  block  by  using 
2  short  chains  fastened  to  eye  bolts.  Place  the  chains 
around  the  anvil  as  shown  in  Fig.  i  and  tighten  eye 
bolts,  which  in  turn  are  made  fast  to  block  as  shown  in 
cut,  this  secures  the  anvil  firmly  in  place. 

Shingling  hatchet  heads  get  worn  out  after  long 
usage  and  consequently  slip  off  the  nail  head  very  easily. 
This  can  be  easily  fixed  by  drawing  the  temper  and 
filing  the  head  down  a  little  to  make  it  straight  again, 
then  cutting  the  grooves  deeper  with  a  hack  saw  as  shown 
in  Fig.  2.  Temper  the  head  and  you  will  find  your 
shingling  hatchet  to  be  as  good  as  new. 

It  at  times  happens  that  you  find  yourself  in  need  of 
a  pipe  wrench  when  none  is  available.  You  can  convert 
your  monkey  wrench  into  a  pipe  wrench  which  will 
answer  the  purpose  very  well.  Place  monkey  wrench  on 
the  pipe  you  desire  to  turn,  screw  out,  leaving  a  little 
space  between  the  jaws  and  pipe,  next  place  a  nail  set 


ne.  / 


FIG.    1.      ANVIL   SECURED   TO   WOOD   BLOCK 

FIG.  2.     REPAIRING  A   SHINGLING  HATCHET 

FIG.    3.      IMPROVISED   PIPE   WRENCH 

well  as  with  a  pipe  wrench.  Try  this  some  time  and  you 
will  find  yourself  more  than  pleased.  A  rat  tail  file  can 
be  used  in  place  of  nail  set,  if  you  so  desire. 

G.  H.  Holter. 


Steam  Pressure  Alarm 

'PPIE  accompanying  sketch  illustrates  a  high  and 
low  steam  alarm  which  I  have  in  use  in  my 
engine  room.  It  is  made  from  an  old  steam  gage 
spring  and  connected  to  the  steam  pipes  at  any  con- 
venient place;  mine  is  on  my  gage  board. 

When  the  steam  rises  the  spring  naturally  expands, 
makes  a  contact  with  contact  point  C  and  starts  the 
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AOJUSTABLC 
CONMCr  POIN  T5 


HIGH   AND   LOW    PRESSURE    STEAM   ALARM 

buzzer  and  when  the  steam  drops  it  makes  a  contact 
with  point  D  and  rings  the  bell ;  either  one  can  be 
thrown  out  of  the  circuit  by  the  switches  E  and  F. 
By  using  the  steam  gage  spring  itself  there  is  no 
lost  motion. 

The  contact  points  C  and  D  are  made  of  banjo 
bracket  lugs  tapped  with  a  34-in.  thread  and  a  pointed 
screw  and  lock  nut  so  they  can  be  adjusted  to  any 
desired  pressure ;  where  a  man  does  his  own  firing, 
as  I  do,  it  helps  him  quite  a  lot.  W.  W.  Gary. 


Great  and  powerful  men  grow  out  of  adversity  in 
some  form  or  other. 

We  cannot  become  powerful  through  ease  and  free- 
dom from  opposition. — Tips. 
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Expert  Help   When  In  Urouhle.      If  You   Want 
Quick  yinswer  Enclose  a  Stamp 


Boiler  Patches 

^7ILL  some  reader  of  Practical  Engineer  please  ex- 
plain the  difference  between  a  hard  and  soft  patch? 

F.  E.  K. 
A.  A  hard  patch  consists  of  the  regulation  riveted 
on  patch.  A  soft  patch  is  attached  to  the  boiler  with 
cap  screws  and  a  space  of  about  54  i'^-  is  left  between 
the  patch  and  the  boiler,  after  which  the  patch  is 
plastered  around  with  putty  or  similar  material  and 
the  space  filled  with  hard  babbit  metal.  The  patch 
is  then  drawn  up  while  the  babbit  is  warm. 

H.  G.  M. 

Massachusetts  Examination  Questions  for  First  Class 

License 

QHOW  by  figures  the  allowable  pressure  on  a  54-in. 
boiler,  sheet  thickness  11/32  in.,  diameter  of  rivets 
13/16  in.,  pitch  3>4  in.  and  1  in. 

2.  Show  by  figures  the  allowable  pressure  on 
heads  of  a  60-in.  boiler  having  12  diagonal  stays, 
height  from  tubes  to  shell  24^   in. 

3.  Figure  efficiency  of  ligament  between  tube 
holes  on  steam  drum,  diagonal  pitch  6  in.,  longitudinal 
5.75  in.,  diameter  of  tube  holes  4  in. 

4.  Draw  indicator  diagrams  such  as  you  would  ex- 
pect to  get  from  a  cross  compound  engine  running  in 
good  condition. 

5.  Figure  hp.  of  engine  28  by  60  in.,  75  r.p.m. 
single  condensing. 

6.  Draw   diagram   showing   leaky   exhaust   valve. 
7".     If  your  steam  valve  failed  to  open  on  Corliss 

engine  what  would  you  do  to  make  it  open  and  keep 
running? 

8.  Describe  a  siphon  condenser,  also  the  jet  and 
surface  types. 

9.  How   can   you   tell    if   a   surface   condenser   is 

leaking? 

10.  If  you  lost  your  vacuum  on  a  condensing  en- 
gine and  you  got  it  again  and  started  up  all  right,  then 
your  receiver  pressure  went  down  to  nothing  what 
would  be  the  trouble  and  how  would  you  remedy  it? 

11.  How  can  you  tell  if  an  engine  with  a  shaft 
governor  has  a  variable  load  or  not? 

12  and  13.  How  many  cylinders  has  a  Westing- 
house  engine?  What  kind  of  valves  has  it  and  how 
many? 

14.  Flow  does  it  take  its  steam? 

15.  What  kind  of  valve  motion  has  a  single  pump? 

16.  Describe  a  Sterling  boiler. 

17.  What  is  the  difference  between  a  Babcock 
&  Wilcox  and  a  Heine  boiler? 

18.  If  a  tube  in  a  B.  &  W.  boiler  burst  how  could 
you  repair  it  so  that  you  could  start  and  run  the 
boiler  again? 

19.  Why  is  a  butt  strap  joint  stronger  than  a 
lap  joint? 

20.  Where  would  you  put  a  superheater  on  a 
return  tubular  boiler? 


21.  Would  you  use  superheated  steam  and  how 
would  you  do  it? 

22.  Why  do  you  want  to  use  superheated  steam? 

23.  If  the  temperature  was  too  high  how  would 
you  reduce  it? 

24.  What  is  a  dry  air  pump  and  what  is  it  for? 

25.  What  is  the  position  of  steam  eccentric  in 
relation  to  crankpin  on  low  pressure  cylinder  with 
2  eccentrics? 

26.  With  your  wristplate  central,  in  steam  valve 
on  low  pressure  cylinder  with  2  eccentrics  closed? 

27.  What  is  the  latest  point  of  cutoff  on  single 
eccentric  Corliss  engine? 

28.  Describe  a  closed  heater.     An  open  heater. 

29.  How  could  you  tell  if  a  closed  heater  Avas 
leaking  while  your  engine  was  running? 

30.  How  could  you  get  water  into  the  cylinder 
of  your  engine  from  a  closed  heater? 

31.  How  from  an  open  heater? 

32.  If  your  low-pressure  cylinder  on  a  cross  com- 
pound engine  was  doing  more  work  than  the  high- 
pressure  what  would  you  do  to  equalize  the  load? 

James   Reid. 


A   Criticism 


{JNDER  the  above  heading  in  a  back  issue  of  Practi- 
cal Engineer,  I  find  some  answers  to  which  I  feel 
compelled  to  take  exception. 

1.     What   would   you    do   if  you   had   steam   blow 
out  of  your  boiler  settings? 

In  this  answer  it  is  stated  "also  the  fire  should 
be  pulled."  If  the  fire  were  thin  and  not  very  brisk 
this  might  be  advisable;  but  in  a  majority  of  cases- 
it  would  be  unwise.  With  a  heavy  fire  it  would  not 
only  be  a  difficult  task  but  also  it  would  generate 
intense  heat  during  the  operation,  just  what  should 
not  be  done.  It  is  better  to  kill  the  fire  by  covering 
heavily  with  wet  coal,  ashes,  or  loam.  If  steam  were 
blowing  out  the  fire  doors  so  as  to  make  either  oper- 
ation impossible,  then  the  ash  pit  doors  could  be 
closed  with  a  hoe  and  stream  of  water  played  through 
fire  doors  to  aid  in  cooling  off  the  fire.  Some  such 
expedient  as  this  would  be  necessary  in  case  of  some 
stokers. 

5.  What  is  lap  for  on  a  Corliss  engine? 
Here  we  run  against  what  has  been  a  stumbling 
block  to  many  an  engineer.  In  my  opinion  the  answer 
given  is  entirely  wrong  and  does  anything  but  help 
the  situation.  Therefore'  an  answer  of  some  length 
seems  necessary  to  get  things  right.  When  the  dash- 
pot  plunger  bottoms  in  the  dashpot  the  valve  is  fully 
closed.  In  this  position  the  edge  of  the  valve  has 
overtravelled  the  edge  of  the  port,  let  us  say  ^>  in. 
This  overtravel  is  necessary  to  prevent  steam  leaking 
through  during  exhaust  stroke.  But  this  half  inch  is 
by  no  means  the  lap  of  the  valve.     The  lap  of  that 
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valve  may  be  %  in.,  ^  in..  0.  or  even  a  negative 
quantity.  Overtravel  and  lap  are  2  entirely  distinct 
things  with  very  different  purposes. 

In  a  Corliss  engine  with  the  dashpot  plunger  way 
down  and  the  latch  hooking  on,  the  eccentric  is  at 
full  throw  and  we  can't  measure  lap  there.  To  meas- 
ure lap  on  the  Corliss  engine  we  must  hook  up  both 
valves  and  turn  eccentric  to  mid  position;  or  what 
is  simpler  and  amounts  to  the  same  thing,  the  wrist- 
plate  may  be  sot  in  middle  of  its  travel  by  marks  on 
the  hub  and  stud.  If  the  engine  has  no  wristplate, 
then  any  point  on  reach  rod  or  eccentric  rod  may  be 
taken;  its  limits  of  travel  found;  and  then  placed 
half-way  between  these.  This  then  is  lap  of  a  Corliss 
engine,  the  distance  between  edge  of  the  valve  and 
edge  of  port  when  the  valve  gear  is  at  middle  point 
of  its  travel.  This  lap  may  be  either  positive  or  neg- 
ative. It  bears  no  relation  whatever  to  the  amount 
of  overtravel  or  overlap  when  the  valve  is  closed. 
The  same  reasoning  applies  to  Green,  Brown,  and 
other  drop  cutoflf  engines. 

6.  How  could  you  tell  that  your  piston  needed 
centering  without  taking  off  the  cylinder  head? 

Oftentimes  a  look  at  the  piston  rod  is  enough  to 
settle  this  question.  If  the  rod  is  low  in  the  gland, 
it  is  probable  the  piston  is  'also  low.  I  have  seen 
engines  running  with  the  rod  rubbing  on  bottom  of 
gland. 

11.  If  while  shutting  down  a  compound  en- 
gine the  condenser  should  stop,  what  would  you  do? 

Certain  conditions,  understood  well  enough  locally, 
force  ^Massachusetts  examiners  to  come  at  many 
rather  simple  things  in  devious  and  diverse  ways. 
This  is  an  instance.  Probably  all  the  examiner  wishes 
to  learn  was  whether  the  applicant  knew  there  should 
be  a  valve  between  the  low  pressure  cylinder  and  the 
condenser.  With  this  valve  shut  no  harm  can  come 
from  stopping  the  condenser. 

12.  If  you  had  a  condensing  engine  fully  loaded 
and  your  condenser  broke  down  what  could  you  do 
to  keep  running? 

If  ordinary  boiler  pressure  is  not  up  to  limit  al- 
lowed, it  may  be  that  increased  pressure  will  do  the 
trick,  though  such  a  condition  is  improbable ;  other- 
wise some  load  will  have  to  be  dropped. 

13.  If  the  bursting  pressure  of  a  boiler  is  750  lb. 
why  do  they  not  run  pressure  nearly  to  that  in  a 
hydrostatic  test? 

If  steel  is  stretched  beyond  the  elastic  limit  it 
receives  a  permanent  set.  The  elastic  limit  of  boiler 
steel  is  about  50  per  cent,  so  it  is  evident  that  if 
400  lb.  above  boiler  pressure  were  used  a  permanent 
deformation  would  take  place,  and  this  must  not  be 
allowed. 

14.  In  a  small  vertical  boiler  36  in.  in  diameter 
or  less,  how  would  you  stay  it  if  you  did  not  use 
stay  bolts? 

The  answer  to  this  question  states  "The  firebox 
of  a  small  vertical  boiler  is  cylindrical  in  shape,  conse- 
quently the  sides  do  not  require  stays  or  braces." 
The  firebox  is  cvlindrical,  but  excuse  me  from  being 
\n  attendance  if  that  boiler  is  fired  up  without  bracing 
the  sheet.  If  the  pressure  were  on  the  inside  of  that 
cylinder,  stays  would  not  be  necessary.  The  pressure 
is  upon  the  inside  of  the  outer  sheet  of  the  water  leg 
and  this  needs  nothing  to  stiffen  it.  But  the  inner 
sheet  receives  pressure  upon  the  outside  of  the  cyl- 
inder, about  as  precarious  condition  as  we  meet  with 
in  boiler  building.  With  pressure  upon  the  outside 
walls  of  a  cylinder  any  slight  deformation   is  quicklv 


magnified  and  collapse  immediately  follows.  There- 
fore any  such  sheet  must  be  stiffened  against  possi- 
bility of  collapse.  In  larger  boilers  the  inside  sheet 
is  stayed  to  the  outer  by  stay-bolts.  In  boilers  less 
than  38  in."  in  diameter,  Massachusetts  rules  allow 
furnaces  of  this  sort  to  be  either  corrugated  or  stiff- 
ened with  an  Adamson  ring  or  equivalent.  (See  page 
35,  paragraph  22,  latest  edition  of  rules.) 

15.     What  is  a  twin  air-pump? 

This  consists  of  2  pumps  each  driven  direct  by  a 
steam  cylinder,  both  main  valves  of  which  are  actu- 
ated by  a  single  auxiliary  value.  A  beam  connects 
the  2  piston  rods,  so  that  one  rod  moves  up  as  the 
other  moves  down.  The  pumps  are  single  acting 
while  steam  cylinders  are  double  acting — the  beam 
allowing  both  steam  pistons  to  work  together  upon 
the  one  bucket  working  at  any  instant.  Suction 
valves  are  at  bottom  of  the  barrel  and  discharge  valves 
in  the  bucket.  William   E.   Dixon. 


Steam  Boiler  Questions 

PLEASE  oblige  me  by  answering  the  following  ques- 
tions : 

1.  How  can  I  find  the-  extreme  safe  working  pres- 
sure allowable  on  a  boiler  of  the  horizontal  tubular 
type? 

2.  How  is  the  strength  of  a  riveted  joint  found 
as  compared  with  the  solid  sheet,  i.  e.,  a  double  riveted 
lap  joint  havinga  thickness  of  sheet  of  ^  in.,  pitch  of 
rivets  3%  in.,  diameter  of  iron  rivets  %  in.,  diameter 
of  rivet  holes  15/16  in.,  tensile  strength  of  metal  60,000 
lb.  per  sq.  in.  of  section,  shearing  strength  of  rivets 
40,000  lb.  per.  sq.  in.  of  section?  Give  efficiency  of 
joint. 

3.  What  is  the  proper  connections  of  the  water 
column  and  steam  gage  to  boiler? 

4.  How  do  you  find  the  capacity  of  a  pump  or 
injector  necessary  to  supply  a  boiler  rated  at  100  hp., 
with  sufficient  water,  the  calculation  to  be  based  on 
30  lb.  of  water  evaporated  per  hp.  per  hour? 

5.  How  would  you  figure  the  number  of  braces 
required  to  properly  support  the  fiat  surface  above 
the  tubes  in  a  horizontal  tubular  boiler?  Give  rule  to 
find  area  of  segment. 

6.  What  pressure  is  allowed  on  a  boiler  flue  18  in. 
in  diameter,  12  ft.  long,  of  5/16  in.  steel,  having  long 
seam,  single  riveted  and  in  2  sections?    Give  rule. 

7.  What  pressure  is  allowed  on  a  Morrison  fur- 
nace flue  50  in.  in  diameter,  of  }i  in.  material?  Give 
rule, 

8.  Give  dimensions  for  single  and  double  riveted 
lap  joints,  also  size  of  rivets  required  for  the  following 
thicknesses  of  metal:  3/16  in.,  3/8  in.  and  7/16  in. 
Give  efficiency  of  joint. 

9.  Taking  rivets  in  single  shear  at  38,000  lb., 
double  shear  at  70,300  lb.  inch  of  section,  give  method 
of  analysis  of  butt;  seam  double  strapped,  having  2 
rows  of  rivets  in  double  shear  and  one  row  in  double, 
single,  or  below.  Plate  has  60,000  lb.  tensile  strength, 
thickness  ^  in.,  thickness  of  straps  5/16  in.,  diameter 
of  rivet  hole  13/16  in.,  single  pitch  3J4  in.,  double  pitch 
6J/2  in.     Give  efficiency  of  joint.  W.  G. 

A.  The  working  pressure  allowable  on  the  shell  of 
a  horizontal  tubular  boiler  is  determined  by  the 
formula  :       S  X  T  X  E 

=  working  pressure,  in  which 

RXF 
S  =  the  tensile  strength  of  the  sheet  in  pounds  per 

square  inch. 
T  =  the  thickness  of  the  sheet  in  inches. 
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E  =  the  efficiency  of  the  joint. 

R  =  the  radius  of  the  curve  to  which  the  sheet  is 
rolled. 

F  ==  the  factor  of  safety  assumed. 

For  the  working-  pressure  on  the  heads  above  the 
tubes,  multiply  the  total  cross  sectional  area  in  square 
inches  of  all  of  the  braces  by  6000  and  divide  the  prod- 
uct by  the  number  of  square  inches  supported. 

2.  The  strength  of  each  unit  section  of  solid  plate 
is  0.375  X  3.25  X  60,000  =  73,125  lb. 

The  shearing-  strength  of  two  rivets  is(0.9375)^X 
0.7854  X  2  X40,000  =55,216  lb. 

The  strength  of  a  unit  section  of  the  sheet  along 
the  rivet  holes  in  one  row  is  0.375  X  (3.25  —  0.9375) 
X  60,000  =  52,031  lb. 

Obviously  the  weakest  part  of  the  joint  is  in  the 
plate  along  the  rivet  holes,  and  the  efficiency  of  the 
52,031 

joint  is =  71.1  per  cent. 

73,125 

3.  One  and  one-fourth  inch  pipe  should  be  used 
to  connect  the  water  column,  which  should  be  so  set 
that  water  will  just  show  in  the  glass  when  the  tubes 
are  covered  2}4  in.  Crosses  with  brass  plugs,  which 
may  be  removed  to  allow  the  pipe  to  be  cleaned,  should 
be  used  instead  of  elbovvs.  The  lower  connection 
should  enter  the  front  head  about  6  in.  below  the  top 
row  of  tubes  and  be  connected  to  the  bottom  of  the 
column  as  closely  as  possible.  A  1-in.  blow-off  should 
be  used  and  the  gage  connected  to  the  top  of  the  col- 
umn by  a  loop.    Have  no  valves  in  column  connections. 

4.  In  selecting  a  pump  for  boiler  feeding,  one 
should  be  chosen  which  will  deliver  at  a  moderate 
rate  of  piston  speed,  say  50  ft.  per  minute,  twice  the 
average  quantity  of  water  required.  The  number  of 
cubic  inches  of  water  delivered  per  minute,  divided 
by  the  speed  of  piston  travel  in  inches  per  minute,  will, 
neglecting  slip,  give  the  required  piston  area. 

2X100X30 

=  100  pounds  per  minute. 

60 

100  X  28  =  2800  cu.  in.  per  minute. 

2800 

^4-66  square  inches,  area  of  water  pis- 

600 
ton.    This  corresponds  to  a  diameter  of  ^"^ / ^^  in.    The 
nearest  commercial  size  is  2^  in.,  and  for  a  100-hp. 
boiler  a  4  and  2  by  4  in.  pump  is  the  size  that  should 
be  selected. 

A  suitable  injector  should  have  a  range  of  delivery 
of  from  300  to  60.0  gallons  of  water  per  hour,  which 
may  mean  either  the  largest  size  made  for  1  in.  or  the 
smallest  for  1^4  in.  connections. 

5.  The  number  of  braces  required  will  depend  on 
the  thickness  of  the  head,  the  pressure  carried,  and 
the  size  and  character  of  the  braces.  To  find  the 
number,  multiply  the  area  supported,  by  the  pressure 
carried,  and  divide  the  product  by  the  load  allowed  on 
the  brace. 

The  area  of  a  segment  of  a  circle  may  be  approxi- 
mately determined  by  subtracting  0.608  from  the  quo- 
tient arising  from  the  division  of  the  diameter  of  the 
circle  by  the  height  of  the  segment,  extracting  the 
square  root  and  multiplying  this  by  1^^  times  the 
height  of  the  segment. 

6.  For  lap  seam  and  unknown  quality  of  work- 
manship use  the  formula 

60,000  X  t 

(L  +  I)  Xd 
where  p  =  working  pressure. 


t  =  thickness  of  flue  in  inches. 
L  =  length  in  feet  between  sections, 
d  =  diameter  of  flue  in  inches. 
60,000  X  0.097 

Example  :     =  46  lb. 

7  X  18 
For  first  class  workmanship  the  factor  60,000  may 

90,000  X  0.097 

be  increased  to  90,000:     =  69.2  lb. 

7  X  18 

7.  The  allowable  working  pressure  on  a  Morrison 

14,000  X  t 

flue  is  determined  by  the  formula  p^ 

d 
in  which  p  =  the  working  pressure. 

t  =  the  thickness  of  the  flue  in  inches, 
d  =  the  mean  diameter  in  inches. 
In  the  example,  by  substitution 
14,000  X  0.375 

=  105  pounds. 

50 

8.  Single   and   double   riveted   seams   are   propor- 

AXNXS 

tioned  by  the  formula  P 1-  D,  in  which 

T  XTS 
P  =  the  pitch  of  the  rivets. 
A  =  the  area  of  the  rivet  hole. 
N  =  the  number  of  rivets. 
T  =  the  thickness  of  the  sheet. 
S  =  the  shearing  strength  of  the  rivets. 
TS  =  tensile  strength  of  the  plate. 
D  =  the  diameter  of  the  rivet  hole. 
Taking  the  shearing  strength  of  the  rivets  at  42,000 
lb.   per   square   inch   of  cross   sectional   area  and   the 
tensile  strength  of  the  plate  at  60,000  lb.,  the  efficien- 
cies of  the  several  joints  will  be : 

Single  riveted  lap  joint. 
Plate  Rivet  Hole  Pitch  Efficiency 

5/16  13/16  1%  56% 

3/8  15/16  2>^  55% 

7/16  2J^_  53% 

Double  riveted  lap  joint. 
5/16  13/16  2%  72% 

3/8  15/16  3^  71% 

7/16  3>4  71%_   _ 

9.  Iron  rivets  were  abandoned  before  this  joint 
was  used  in  the  United  States.  Hence  higher  shear 
values  should  be  used,  42,000  for  single  and  78,000  for 
double  shear. 

Taking  these  values,  the  strength  of  each  unit  sec- 
tion is : 

1.  Solid  plate  6>4  X.375  X  60,000  =  146,250  lb. 

2.  Four  rivets  in  double  shear,  1  rivet  in  single 
shear,  .5185  X  4  X  78,000  -f  .5185X42,000  =  183,549  lb. 

3.  Outer  row  63^  —.8125  X.375  X  60,000  =  127,- 
968  lb. 

4.  Middle  row  (6>4  —  2  X  0.8125)  X.375  X  60,000 
+.5185  X  42,000  =  131,465  lb. 

There  are  other  ways  of  failure,  but  in  this  joint  the 
lowest  value  is  found  in  number  3,  and  the  efficiency  is 
127,968 
^87.49  per  cent. 


146,250 


F.  L.  Johnson. 


Four  thousand  tons  of  coal  were  put  into  the 
"Olympic"  in  I4j^  hr.  at  Southampton  recently.  This 
is  a  record  coaling  feat  for  the  port  and  a  world's  record. 
Thirty-two  gangs  of  men  were  employed,  an  average 
rate  of  288  tons  an  hour  being  maintained  throughout 
the  night. — Compressed  Air  Magazine. 
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IVhat   Would  You  T>o  If  You  Had  These  Conditions   To  Meet? 


Gas  Engine  Overload  Capacity 

J  SHOULD  like  to  ask  if,  in  putting  in  a  plant  for 
which  the  load  is  normally  100  hp.  with  a  gas 
engine  and  producer  of  110-hp.  capacity,  the  load 
should  increase  to  115  hp.,  could  I  carry  it  the  same 
as  a  steam  plant  if  it  is  steady?  J.  W.  B. 

Breaking  Gage  Glasses 

^Y^E  are  troubled  with  our  gage  glasses  breaking 
after  being  cleaned,  and  should  like  some  of  the 
readers  to  give  us  their  opinion  as  to  the  cause  of 
the  trouble.  Frequently  our  engineers  take  out  gage 
glasses  on  water  columns  and  at  times  the  long  35-in. 
glass  which  is  on  our  ammonia  accumulator  and 
after  cleaning  them  very  carefully  with  a  soft  wooden 
stick,  never  with  anything  to  scratch  them,  and  lay 
them  aside  for  an  hour  or  so,  they  break  in  several 
pieces. 

Once  in  taking  out-  our  glass  on  the  ammonia 
accumulator,  which  is  35  in.  long,  ^  in.  in  diameter, 
we  cleaned  it  with  kerosene  to  get  the  greasy  deposit 
from  the  inside  and  we  thought  that  the  cause,  but 
since  we  have  had  the  same  trouble  and  did  not  use 
kerosene.  Wt  have  tried  wrapping  the  glasses  to 
keep  them  from  the  surrounding  atmosphere  but  to 
no  avail.  Engineer. 


Why  Use  Circular  Charts? 

J    WAS   much   surprised   to  find,  on  page   919  of  the 
issue  of  Sept.   15,  a   reproduction   of  the  "Graphic 
Control  Chart." 

Is  there  any  valid  reason  for  making  any  chart  or 
curve  that  is  plotted  by  hand,  in  the  form  of  a  circle? 
In  most  forms  of  curve  drawing  instruments  their 
construction  is  such  that  they  are  limited  to  the  cir- 
cular form  when  they  draw  the  curve,  but  this  does 
not  apply  to  curves  drawn  by  hand,  and  all  of  the 
available  material  such  as  cross  section  paper,  is 
adapted  to  the  plotting  of  curves  in  horizontal  lines, 
vertical  lines  or  diagonal  lines,  but  never  circular. 
The  circular  chart  is  harder  to  draw%  harder  to  read, 
requires  a.  special  blank  to  draw  it  on  and  is  alto- 
gether unpractical.  J.  E. 


I 


Graphite  in  Boilers 

SHOULD  like  to  say  a  few  words  in  regard  to 
graphite  for  boilers.  I  was  engineer  at  a  mine 
whose  plant  was  equipped  with  3  horizontal  boilers, 
2  60-hp.  and  1  80-hp.  The  water  although  clear,  de- 
posited large  quantities  of  scale  and  mud  resembling 
chalk,  finely  pulverized. 

Eight  days  was  the  maximum  time  without  clean- 
ing the  boilers  and  10  days  meant  blisters  and  they 
all  showed  it.  The  flues  were  choked  until  there  was 
hardly  more  than  %  in.  between  them.  First  I  clean- 
ed one  boiler,  neglecting  the  flues,  and  after  washing 


out  thoroughly,  threw  in  a  double  handful  of  lubri- 
cating graphite,  put  in  the  head  and  filled  the  boiler 
with  water,  with  the  idea  of  cutting  it  in  the  follow- 
ing morning. 

Everything  went  all  right  until  noon  the  next  day, 
when  the  water  in  the  glass  began  to  get  muddy. 
By  night  I  was  so  thoroughly  frightened  that  I  cut 
the  boiler  out,  drained  the  water  and  knocked  in  the 
head.  There  was  about  4  in.  of  loose  scale  on  the 
crownsheet  and  the  bottom  of  each  flue  was  clean. 
The  rest  of  the  scale  came  ofT  as  soon  as  it  was 
pushed  loose  from  the  top  of  the  flues.  Outside  of 
reaming  a  few  flues  no  further  repairs  were  necessary. 
After  that  I  would  always  throw  in  about  34  of  a 
pint  of  graphite  every  time  each  boiler  was  cleaned, 
and  with  lots  of  blowing  down  we  could  run  15  days 
without  cleaning.  E.   Rammelmeyer. 


Steam  Engine  Trouble;  Pump  Question 

W^E  have  a  14  by  20-in.  single-eccentric  Corliss  en- 
gine, running  at  60  r.p.m.,  tandem  connected  to 
an  ammonia  compressor.  A  few  weeks  ago  the  valve 
gear  commenced  to  work  badly  and  the  head  end 
steam  would  not  release;  this  latter  trouble  however, 
was  relieved  by  adjusting  the  reach  rod. 

After  we  started  up,  the  governor  hunted  badly, 
causing  the  engine  to  slow  down  and  then  race.  The 
governor  belt  was  in  good  condition  and  did  not  slip, 
and  changing  the  oil  in  the  gag  pot  did  not  remedy 
the  trouble.  Furthermore,  when  the  engine  ran  con- 
densing the  crank  end  steam  valve  worked  badly; 
instead  of  the  dashpot  fulfilling  its  function  the  valve 
seemed  to  follow  the  wristplate  up  and  down,  but 
when  changed  over  to  noncondensing  the  trouble 
ceased. 

I  should  like  to  hear  from  engineers  who  have  had 
similar  experiences. 

The  following  question  was  asked  a  man  who  took 
a  recent  examination  :  "If  a  duplex  pump  was  installed 
in  the  plant  under  your  charge,  that  worked  satis- 
factorily when  you  left  the  job  and  you  did  not  return 
for  6  months  and  found  the  stroke  one  in.  shorter 
than  when  you  left  and  the  pump  had  not  been 
touched,  what  would  be  the  cause? 


Length  of  Connecting  Rod 

JN  the  July,  1912,  number  of  Practical  Engineer, 
C.  D.  S.  asks  how  he  can  determine  the  proper 
length  of  a  new  connecting  rod  for  an  engine  which 
has  no  rod.  The  answer  given  by  A.  L.  R.  shows 
one  method  of  finding  the  length  of  the  rod  which  is 
correct,  but  I  think  the  following  method  is  much 
simpler.  Move  the  crosshead  to  the  head  end  of  the 
stroke  until  piston  strikes  the  head,  make  coinciding 
marks  on  the  crosshead,  and  on  the  guides;  then 
move  the  crosshead  to  the  crank  end  until  the  piston 
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strikes  the  other  head ;  make  a  mark  on  the  guides 
coincident  with  the  mark  previously  made  on  the 
crosshead. 

Now  find  a  point  exactly  midway  between  the  2 
points  on  the  guides  and  make  a  mark.  MoVe  the 
crosshead  back  until  the  mark  on  the  crosshead  is 
exactly  on  the  mark  at  center  of  guides.  With  the 
crosshead  in  this  position,  measure  from  the  center 
of  the  wristpin  to  the  center  of  the  crank  shaft.  This 
distance  will  be  the  correct  length  of  the  connecting 
rod  from  center  to  center  of  brasses,  neglecting  clear 
ance  which  should  be  deducted.  L.  T. 


Burning  Shavings 

JN  the  Dec.  1  issue  of  Practical  Engineer,  on  page 
1203,  B.  O.  G.  asks  for  information  in  regard  to 
burning  shavings  with  other  fuel.  At  the  plant  where 
I  am  employed  I  have  such  conditions  and  I  think  the 
accompanying  sketch  will  give  him  the  information 
wanted.  There  are  4  cyclones,  all  connected  to  one 
header  10  in.  in  diameter,  which  is  connected  to  the 
boiler  furnace  with  a  swinging  joint,  so  that  it  can 
be  taken  down  when  the  boiler  is  not  in  service. 
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ARRANGEMENT  OP  BOILER  FOR  BURNING  SHAVINGS 

There  is  a  6-in.  bypass  on  No.  1  cyclone,  so  as 
to  get  air  to  drive  the  shavings  under  the  boiler,  and 
also  to  spread  them.  There  is  a  damper  close  to  the 
cyclone  to  regulate  the  amount  of  air  required.  I 
have  the  McNaull  water  tube  boilers,  but  this  would 
work  on  a  Dutch  open  just  the  same,  if  not  better, 
because  you  could  come  straight  down  with  the  shav- 
ing pipe  and  it  would  take  less  air.  We  burn  coal 
and  wood  with  our  shavings  when  the  shop  is  running 
light,  as  there  is  not  enough  shaving  to  keep  up  steam  ; 
by  this  method  we  have  no  dust  in  the  boiler  room. 

'  B.  A.  Held. 

Gasket  for  Traction  Engine 

REPLYING  to  inquiry  by  H.  H.,  page  1202,  Dec.  1, 
1912,  issue  of  Practical  Engineer,  a  metallic 
gasket  would  be  best  for  service  on  the  traction  en- 
gine in  question,  especially  in  the  place  where  it  is 
to  be  used.  Sheet  copper  will  not  crawl  or  squeeze 
out.  The  required  thickness  of  the  sheet  from  which 
the  gasket  is  cut  necessarily  depends  on  the  condition 
of  the  surfaces  between  which  the  gasket  is  to  be 
placed.  Its  thickness  should  be  such  as  will  fill  in 
the  asperities  properly.  If  a  copper  gasket  is  used 
it  should  be  well  annealed  before  placing  it,  so  it  will 
soon  fill  in  and  be  tight. 

A  fibrous  gasket  may  be  used,  however,  and  pos- 
sibly would  prove  as  efficient  and  satisfactory  as  the 


metallic  packing.  In  the  case  of  fibrous  packing  in 
a  joint  of  the  kiftd  under  consideration  one  must  ^uU 
up  good  and  hard  on  the  studs  or  bolts  as  the  packing 
warms  up  after  it  is  in  place,  so  then  it  is  not  so  likely 
to  blow  out;  also,  the  action  of  heat  on  fibrous  pack- 
ing (as  for  example  rubber  filled  packing),  tends  to 
make  them  soft  at  first,  and  much  of  the  gasket  will 
squeeze  out  if  the  bolts  are  pulled  up  as  they  should 
be  and  we  will  get  a  good  joint.  After  a  few  days 
the  packing  in  the  joint  becomes  dry  and  brittle,  hence 
the  necessity  of  screwing  the  joint  up  hard  so  as  to 
protect  the  packing  against  tendency  to  crack  and 
crumble  due  to  vibrations  in  the  mechanism.  I  always 
have  the  best  luck  with  ^-in.  sheet  packings,  no 
matter  where  I  use  them,  and  would  recommend  them 
to  all  who  have  to  do  with  heat  and  steam  apparatus. 
The  sketch  shows  my  method  of  cutting  a  fibrous 
gasket  for  a  10-in.  flange  coupling  or  a  joint  of  any 


FLANGE  COUPLING 


FIBROUS  GASKET 


DIMENSIONS  OF  GASKET  FOR  A  GIVEN  JOINT 

kind.  I  always  make  the  gasket  smaller  than  the 
flange  or  other  joint,  but  when  it  is  moved  up  and  the 
bolts  pulled  up  as  they  should  be  the  gasket  will 
spread  out  and  fill  in  under  all  the  surfaces,  and  no 
packing  has  been  wasted.  T.  C.  R. 


Rolling  mill  reversing  engines  are  frequently  rated 
by  horsepower.  We  hear  about  io,ooo-hp.  engines, 
20,ooo-hp.  engines,  and  even  30,000-hp.  engmes.  The 
engine  size  which  for  years  was  standard  in  American 
mills,  namely  55  by  60  in.,  when  run  with  full  steam 
admission  will  develop  over  25,000  hp.  at  a  speed  of 
250  r.p.m.,  as  may  be  seen  from  the  curve  Fig.  i.  And 
yet  any  such  rating  is  arbitrary  and  misleading.  The 
engine  works  with  full  steam  admission  only  at  low  and 
medium  speeds.  When  running  at  high  speed,  it  works 
with  greatly  reduced  steam  admission,  so  that  the  horse- 
power developed  by  the  25,000-hp.  engine  never  exceeds 
6000.  In  a  test  made  on  a  blooming  mill  ot  the  Pitts- 
burgh district  the  horsepower  in  the  early  passes  is  about 
4000;  it  rises  to  less  than  5500,  and  in  the  last  pass  it 
drops  again  below  4000  in  spite  of  the  greatly  increased 
speed.  It  is  obvious  that  the  steam  engine  cannot  de- 
velop more  power  than  the  mill  will  take. 

The  desire  to  rate  everything  mechanical  by  horse- 
power has  led  to  some  peculiar  expressions.  We  find 
looo-hp.  boilers,  looo-hp.  feed-water  heaters,  looo-hp. 
condensers,  lOOO-hp.  exhaust  heads,  etc. 

On  account  of  the  before  mentioned  fact  that  the 
engine  is  not  allowed  to  develop  more  power  than  the 
mill  will  take,  it  is  probably  wise  to  rate  the  rolling  mill 
reversing  engines  solely  by  their  cylinder  sizes. 

In  this  connection  it  may  be  of  interest  to  note  that 
Macintosh-Hemphill  &  Co.  has  just  completed  a  44  and 
70  by  60-in.  twin  tandem  compound  reversing  engine. 
The  Mesta  Machine  Co.  has  just  completed  a  46  and  76 
by  60-in.  twin  tandem  compound  reversing  engine  and  is 
building  an  additional  engine  of  the  same  size  for  Gary, 
Ind. 
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PRACTICAL  MATHEMATICS 

Practical  Problems  in  Lining  Up  an  Engine,  Steam 
Piping  and  Piping   Dimensions 

THERE  are  several  interesting  problems  that  can 
be  solved  in  connection  with  articles  that  ap- 
peared in  the  Jan.  1,  1913  engine  number  of 
Practical  Engineer.  Referring  -to  the  article 
"Lining  up  the  Engine,"  under  the  sub  head  "Truing 
the  Frame,"  on  page  6.  the  following  problem  sug- 
gests itself: 

Suppose  that  the  cylinder  is  out  of  line  to  the  left 
0.018  in.,  and  the  cylinder  is  60  in.  long,  the  outside 
diameter  of  the  head  being  32  in.  To  find  out  how 
much  to  remove  from  the  end  of  the  frame,  multiply 
the  diameter  of  the  head  by  the  amount  shown  out 
of  line,  and  divide  by  the  length  of  the  cylinder  over 
all.  In  this  case,  32  X  0.018  +  60  =  0.0096  in.,  or  say 
0.01  in.  to  be  filed  oflf  at  the  thickest  place,  and  dimin- 
ished to  nothing  at  the  opposite  side  of  the  frame  end, 
in  this  case  the  lefthand  side  of  the  flange. 

To  illustrate  the  use  of  the  curves,  Fig.  2,  in  the 
article  "Steam  Piping,"  pa^^e  7,  assume  that  a  pipe 
run  75  ft.  long  is  to  carry  steam  at  a  pressure  of 
125  lb.  and  with  200  deg.  superheat.  At  that  pressure 
the  temperature  ,will  be  3r)3  des:;.  and  200  deg.  super- 
heat would  make  it  553  deg.  Assuming  the  tempera- 
ture of  the  air  to  average  about  53  deg.  would  give  the 
temperature  rise  as  500  deg.  We  start  from  the  left- 
hand  side  of  the  diagram  on  the  line  corresponding  to 
75  ft.  in  length,  go  to  the  right  to  the  intersection  with 
the  vertical  line  for  500  deg.  rise. 

We  find  that  we  are  between  the  curves  for  3^/2  and 
3^  in.  expansion.  It  would  be  safe,  therefore,  to  pro- 
vide for  3^  in.  come  and  go,  as  the  temperature  range 
might  vary  a  little  more  than  figured. 

Since  the  expansion  is  directly  proportional  to  the 
length,  if  we  wish  to  figure  for  a  run  more  than  lOO  ft.  in 
length,  we  can  take  the  expansion  for  100  ft.  and  mul- 
tiply it  by  the  number  of  hundreds  feet  in.  the  run. 
For  example,  in  a  run  of  245  ft.  to  carry  steam  at 
300  deg.,  we  note  that  the  intersection  of  the  100  ft. 
horizontal  and  the  300  deg.  vertical  is  about  half  way 
between  2^/2  and  2^  in.  expansion.  Consider  this  as 
2  5/8,  that  is  the  expansion  for  100  ft.  This  is  to  be 
multiplied,  for  245  ft.,  by  2.45,  which  gives  us  6.45  in. 
or  approximately  63/2  in.  expansion  to  be  taken  care 
of. 

Take  the  case  of  a  line  of  2-in.  pipe  50  ft.  long 
to  carry  steam  at  125  lb.  pressure.  From  the  steam 
table,  the  temperature  at  125  lb.  gage  or  140  lb.  abso- 
lute is  352.8  deg.  F.  This  would  be  300  deg.  rise 
above  the  atmosphere,  and  from  Fig.  2  the  expan- 
sion would  be  1.3  in.  Looking  at  the  curves  in  Fig. 
3,  the  curve  for  2-in.  pipe  crosses  the  1-in.  expansion 
line  on  the  11-ft.  vertical  line;  hence,  a  bend  11  ft. 
long  is  needed.  By  the  table,  Fig.  4,  2-in.  pipe 
should  have  at  least  3  in.  length  straight  at  each  end 
of  the  bend  or  6  in.  total  which  requires  11^  ft.  to  be 
made  into  a  bend.  If  it  be  a  double  bend  or  circle,  the 
radius  would  be  3  ft.  43^  in.  For  any  other  form  of 
bend  the  length  could  be  made  up  of  arcs  of  not  less 
than  10  in.  radius,  and  straight  lengths  most  con- 
venient. In  this  case  the  radius  needed  for  length  far 
exceeds  the  minimum  allowable. 

Again  take  a  6-in.  exhaust  line  30  ft.  long,  carry- 
ing steam  at  3  lb.  pressure.  The  temperature  is  222 
deg.  F.  or  a  rfse  of  172  deg.  which  would  cause  5/16  in. 
expansion,  calling  for  11  ft.  of  pipe  in  the  bend.     The 


straight  ends  need  13  in.  or  about  1.1  ft.  leaving  9.9 
ft.  for  the  bend,  the  circle  having  3  ft.  1>4  in.  radius. 

Referring  to  page  9,  under  the  subhead  "Pressure 
Drop  in  Straight  Pipes,  Entrance  to  Pipes,  Elbows 
and  Globe  Valves,"  let  us  consider  the  drop  in  pressure 
in  the  pipe  for  a  simple  noncondensing  engine  rated 
at  100  lip.,  with  a  steam  consumption  of  30  lb.  per 
horsepower-hour,  running  fully  loaded  and  that  the 
steam  main  connecting  the  engine  and  the  boiler  is 
100  ft.  in  length  and  4  in.  in  diameter;  that  it  has  2 
short  ells  and  2  globe  valves.  Under  these  conditions 
50  lb.  of  steam  a  minute  would  be  required.  To 
determine  the  drop  in  pressure  through  the  100  ft.  of 
pipe  we  refer  to  the  steam  tables  and  find  that  'the 
density  of  steam  in  pounds  per  cubic  foot  at  70  lb. 
gage,  85  lb.  absolute,  is  0.201-f  lb.  The  value  of  C 
for  a  4-in.  pipe  is  3969.  Substituting  figures  in  the 
equation,  2500  X  100 

p^  —  p2  = =  0.3+  lb. 

3969  X  0.201  X  1024 

The  resistance  at  the  entrance  is  equal  practically 
to  a  straight  pipe  of  length  equal  to  60  times  its  diam- 
eter. In  this  problem,  using  a  4-in.  pipe,  it  would 
amount  to  (60  X  4)  -f- 12  =  20  ft.  of  pipe  or  0.2  the 
loss  in  the  main  100  ft.  long;  0.3  X  0.2  =  0.06  lb.  For 
a  short  elbow  the  friction  is  equal  to  that  in  a  straight 
pipe  whose  length  is  40  diameters ;  for  the  2  ells  the 
equivalent  length  will  be,  2  X  40  X  4 -^12  =  about  26 
ft. ;  and  0.26  X  0.3  =  0.078  lb.  loss. 

For  a  globe  valve  the  loss  in  pressure  is  that  for  a 
pipe  whose  length  is  60  diameters ;  for  the  2  valves 
this  will  be,  2  X  60  X  4  -^  12  =  40  ft. ;  and  0.4  X  0.3  = 
0.12  lb.  loss. 

The  total  loss  of  pressure  will  then  be  0.3  +  0.06  -|- 
0.078 -f  0.12  =  0.558  lb. 

On  page  -9  the  rules  given   in  the  article  "Piping 
Dimensions"  can  be  expressed  in  the  shape  of  a  for- 
AXS 

mula  as  follows  :    X  144,-  in  which  A  =  cvlin- 

V 
der  area  in  square  feet,  S  =  piston  speed  in  feet  per 
minute,  and  V  =  steam  velocity  in  feet  per  minute. 

As  a  practical  illustration,  assume  that  it  is  required 
to  find  the  sizes  of  pipes  for  an  engine  with  a  cylinder 
diameter  of  12  in.  and  a  stroke  of  24  in.,  operating  at 
80  r.p.m.  Area  of  cylinder  square  feet  =  (6^  X  3.1416) 
-1-  144  =  0.78.  Piston  speed  in  feet  per  minute  =  (80 
X  2  X  24)  -f-  12  =  320.  Assume  a  steam  velocity  of 
8000  ft.  and  an  exhaust  velocity  of  4000  ft.  a  minute, 
then  the  area  of  the  steam  pipe  in  square  inches  will  be 
320  X  0.78 
_: X  144  =  4.49  sq.  in.     The  area  of  the  ex- 

8000                                         _           320  X  0.78 
haust  pipe  in  square  inches  will  be X  144  ^ 


8.98  sq.  in; 


4000 


From  different  American  fields,  samples  of  at  least 
one  barrel  each  of  it  different  fuel  oils,  the  lowest  being 
an  asphalium  base  oil  with  a  specific  gravity  of  25  deg. 
Beaume,  were  recently  secured  by  the  Blanchard  Ma- 
chine Co.  On  these  tests  were  run  for  from  40  to  100 
hours  each,  long  enough  to  establish  conclusively  that 
the  Blanchard  oil  engine  will  not  consume  over  o.i 
U.  S.  gallon  of  fuel  oil  per  brake  horsepower  hour, 
provided  that  this  oil  is  not  heavier  than  26  deg.  Beaume 
and  contains  at  least  18.000  B.  t.  u.  per  pound,  to  be 
free  from  acid  and  to  contain  not  over  0.3  of  one  per 
cent  of  sulphur  or  water. 
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AN  ENGINEERING  MENU;  AIR,  WATER, 
FUEL,  CURRENT  AND  LIGHT  ON  THEM  ALL. 

Warmth  and  Eresh  Air  are  essentials  to  comfort 
and  good  healthy  and  the  importance  of  supplying 
both  to  those  who  are  indoor  workers  is  now  uni- 
versally recognized  by  engineers.  Just  how  much  is 
enough,  and  how  best  to  secure  the  proper  supply  are 
not  so  well  known,  hence  frequent  inquiries  for  infor- 
mation which  have  resulted  in  a  series  of  articles  by 
Charles  L.  Hubbard,  the  first  of  which  appears  in 
this   issue. 

A  modern  complete  system  has  provision  not  only 
for  making  certain  that  the  rooms  are  warm,  but  that 
the  air  is  properly  washed,  moistened,  tempered  and 
supplied  Avithout  creating  drafts.  Also  that  hot  water 
is  supplied  for  lavatories,  and,  the  very  newest  wrinkle, 
that  vacuum  is  created  for  drawing  away  the  dirt,  in- 
stead of  aggravating  the  occupants  and  irritating  the 
microbes  by  stirring  them  up  with  brooms  and  dusters. 

Mr.  Hubbard  has  devoted  many  years  to  the  solv- 
ing of  problems  in  this  field,  and  readers  of  Practical 
Engineer  will  be  given  the  benefit  of  this  in  articles 
which  will  treat  all  these  branches  in  detail. 

Slide  Rule  computations  are  so  much  easier  than 
pencil  and  paper  and  so  much  safer  than  guessing 
that  the  only  excuse  for  either  is  not  knowing  about 
the  Slide  Rule  or  not  being  on  good  enough  terms 
with  it  to  have  confidence  in  it.  During  2  years  gast 
you  Practical  Engineer  readers  have  been  getting  fre- 
quent introductions  and  now  H.  L.  Sherman,  who 
has  made  the  rule  his  daily  chum  has  agreed  to  bear 
witness  of  the  service  it  does  him  and  to  show  just 
how  he  uses  it  every  day.  This  story  will  start  at 
once,  and-  Mr.  Sherman  will  be  glad-  to  answer  all 
questions  and  tell  specially  just  how  to  get  the  most 
out  of  the  "figuring  stick." 

The  continual  and  more  urgent  demands  made 
upon  the  operating  engineer  for  higher  efficiency  in 
producing  power  requires  him  to  know  the  why  and 
wherefore  of  everything  that  takes  place  in  his  plant. 
The  simple  fact  that  coal  burns  is  not  enough  nor  is 
it  sufficient  to  know  that  your  feed  water  is  hard  and 
forms  scale.  To  get  further  detailed  information  and 
krlow  how  to  use  the  information  after  it  is  secured 
requires  a  working  knowledge  of  chemistry  as  ap- 
plied in  the  power  plant. 

It  is  with  the  idea  of  aiding  the  engineer  in  his 
efforts  to  increase  the  efficiency  of  his  plant,  that  a 
series  of  articles  upon  Power  Plant  Chemistry  will  be 
published  in  Practical  Engineer  beginning  in  the  near 
future.  The  articles  will  deal  first  with  coal,  what  it 
contains,  how  it  may  be  analyzed,  the  chemistry  of 
combustion,  determination  of  heat  values,  etc.  Other 
fuels  will  come  in  for  their  share  of  treatment  as  will 
also,  flue  gases,  feed  waters,  oils,  certain  metals,  am- 
monia, salts  used  in  refrigeration,  storage  batteries, 
in  fact  it  is  proposed  to  give,  in  a  practical  compre- 
hensive way,  methods  by  which  the  engineer  can  in- 
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vesti.t^ate  all  the  chemical  chan.^es  which  are  taking 
I)lace  in  his  plant  and  determine  when  the'se  are  work- 
inj^  towards  highest  efficiency. 

Electricit}-  plays  sncli  an  important  part  in  the 
equipment  of  modern  buildings  that  it  behooves  every 
engineer  to  keep  himself  informed  on  this  subject.  A 
scries  of  articles  entitled  "Practical  I'lleclrical  Engi- 
neering" has  been  running  in  I'ractical  Engineer  for 
sometime.  Beginning  with  the  elementar\-  principles 
they  ha\e  covered  the  theoretical  and  practical  con- 
siderations governing  the  characteristics  of  both  alter- 
nating and  direct  current  apparatus  including  motors, 
generators,   rotary   converters  and  transformers. 

In  future  articles  the  design  of  electrical  machinery 
will  be  explained  in  a  ])ractical  manner,  various  types 
of  instruments  will  be  described,  and  in  fact  all 
branches  of  the  subject  that  are  essential  for  the  prac- 
tical  man  to  know  will  be  fully  dealt  with. 

It  is  not  sufficient  to  know  why  wheels  revolve, 
but  every  operating  man  should  be  able  to  solve  any 
problem  met  in  his  profession  and  a  knowledge  of 
mathematics  in  the  higher  branches  is  essential.  As 
an  aid  to  the  readers  who  have  not  had  the  oppor- 
tunity to  study  mathematics  the  series  of  articles  en- 
titled "Practical  Mathematics"  will,  we  believe,  be  of 
material  assistance  to  those  desiring  a  working  knowl- 
edge of  this  subject.  P)eginning  with  common  frac- 
tions the  various  branches  to  and  including  logarithms 
have  already  been  dealt  with  by  the  use  of  practical 
problems  that  are  liable  to  be  encountered  every  day. 

In  future  articles  algebra,  geometry  and  trigonom- 
etry will  be  explained  in  such  a  manner  as  to  enable 
the  readers  readily  to  comprehend  the  subject  matter. 
In  this  issue  miscellaneous  problems  illustrating  the 
application  of  rules  and  formulas  appearing  in  the  Jan. 
1  number  of  Practical  Engineer  are  given  to  enable  the 
reader  to  gain  a  clear  understanding  of  their  practical 
value. 


ISOLATED  GAS  LIGHTING* 

Systems  for  Single  Buildings  or  Portable  Plants  Such 

as  Camps  or  Quarry  and  Construction  Work 

By  Eugen  Becher 

THREE  systems  are  in  common  use;  gasoline, 
acetylene  and  Blaugas.  Gasoline  may  be  vapor- 
ized hot  by  a  flame  or  cold  by  a  blower,  the  for- 
mer being  cheaper  but  more  troublesome  and  some- 
what dangerous.  Regulation  must  be  employed  to 
control  the  percentage  of  gasoline  in  proportion  to  the 
temperature  of  the  air,  so  that  no  more  will  be  sup- 
plied than  the  air  can   retain   in  suspension. 

Ordinarily  5.5  gal.  of  gasoline  are  needed  to  make 
1000  cu.  ft.  of  gas  of  a  specific  gravity  1.5,  having  14.5 
per  cent  of  gasoline  vapor  and  a  heat  value  of  600 
B.t.u.  per  cu.  ft.  Such  gas  is  well  suited  for  lighting 
and  heating;  it  forms  an  explosive  mixture  with  air 
between  the  limits  of  1.3.8  per  cent  gas  to  S6.3  per  cent 
air  and  34.4  per  cent  gas  to  65.6  per  cent  air,  the 
mixture  containing  3  to  6  per  cent  gasoline.     If  the 
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temperature  is  lowered  to  45  deg.  V.,  some  licjuid  gaso- 
line will  be  deposited,  therefore  it  is  necessary  to  have 
pipes  kept  above  that  temperature  1)\-  insulating  or 
heating. 

Acetylene 

fPIIS  jiroduct  of  the  action  of  water  on  calcium  car- 
bide recpiires  about  1  lb.  of  carbide  at  a  cost  of  4c  to 
produce  4.35  to  4.5  cu.  ft.  of  gas,  having  a  heat  value 
of  1440  B.t.u.  per  cu.  ft.  Used,  as  is  commonly  done, 
in  an  open  burner  1  cu.  ft.  an  hr.  will  yield  45  candle- 
power.  TIeat  is  liberated  during  the  formation  of  the 
gas  and  unless  carried  away  may  produce  serious  ac- 
cidents. With  air,  acetylene  forms  an  explosive  when 
more  than  8  per  cent  and  less  than  49  per  cent  acety- 
lene is  mixed  with  98  to  51  per  cent  air,  the  upper 
explosive  limit  often  being  higher  if  the  air  is  very  dry 
or  in  vessels  or  pipe  of  large  diameter,  say  over  1  in. 
Acetylene  gas  is  not  well  adapted  for  heating,  as 
burners  give  much  trouble  unless  kept  absolutely 
clean. 

Compressed  acetylene  is  dangerous,  especially  if 
above  2  atmospheres,  30  lb.,  pressure,  but  may  be  dis- 
solved in  acetone  and  transported  with  reasonable 
safety.  This  makes,  however,  a  system  too  costly  for 
ordinary  use. 

Blaugas 

'PHIS    is   a   mixture   of  hydrocarbon    gases   liquefied 

under  high  pressure  and  low  temperature  and  car- 
rying in  solution  a  large  quantity  of  gases  usually 
permanent,  such  as  methane  and  hydrogen,  the  whole 
remaining  liquid  in  form  under  high  pressure  and  nor- 
mal temperature.  The  liquid  will  all  be  reconverted 
into  gas,  however,  on  being  allowed  to  expand  to  a 
lower  pressure. 

The  gas  is  manufactured  by  distillation  from  crude 
or  fuel  oil  or  similar  material,  and  is  then  cleaned, 
cooled  and  compressed  to  about  80  atmospheres,  1300 
lb.  per  sq.  in.,  and  charged  into  steel  bottles,  each 
holding  30  to  85  lb.  of  the  liquefied  gas.  A  pound  of 
the  liquid  will  give  18.5  cu.  ft.  of  expanded  gas,  Avith 
heat  value  of  1800  to  8000  B.t.u.  per  cu.  ft. 

Expansion  takes  place  through  regulating  and  re- 
ducing valves  to  about  yz  lb.  per  sq.  in.  in  the  service 
pipes.  A  cubic  foot  an  hour  will  develop  80  candle- 
power  in  an  incandescent  burner  and  gives  excellent 
results  for  both  lighting  and  heating. 

Explosive  mixtures  are  formed  only  between  the 
limits  of  4  per  cent  gas  to  96  per  cent  air  and  8  per 
cent  gas  to  93  per  cent  air,  a  range  of  only  4  per  cent 
as  against  30  per  cent  for  gasoline  gas  and  47  per  cent 
for  acetylene  gas. 

No  special  apparatus  is  required,  the  bottle  being 
simply  attached  to  the  system,  used  until  empty  and 
then  replaced  by  a  full  bottle.  Two  bottles  are  usually 
connected  at  a  time,  one  in  use  and  one  in  reserve. 
The  cost  r'^niQares  favorably  with  other  gases,  so  that 
its  use  is  likely  to  increase  rapidly. 

Replacing  of  44  consolidation  engines  by  25  Mallet 
compound  locomotives  on  the  Hinton  Division  of  the 
Chesapeake  and  Ohio  Railroad,  has  resulted,  it  is  stated, 
in  a  saving  of  37.55  per  cent  of  the  cost  of  handling 
the  freight  traffic  on  this  division.  As  the  Mallet  loco- 
motives are  more  costly  than  were  the  consolidation  loco- 
motives, this  saving  is  reduced  by  the  amount  of  the 
interest  and  depreciation  of  the  excess  cost  of  the  Mallet 
engines.  Nevertheless,  there  appears  to  be  a  clear  saving 
of  more  than  30  per  cent  of  the  total  cost  of  handling 
the  freight  traffic.^Machinery. 


200 


PRACTICAL    ENGINEER 


February  1,  1913 


V^ew  Ideas  In  ^M^al^mg,   ^u^ing  and  Selling 


REGULATING  THE  WATER  LEVEL 

AT  various  times  in  the  past,  tests  have  been  made 
on  feed-water  regulators  by  engineers,  and 
sometimes  reports  have  been  received  that  the 
closest  regulation  obtainable  was  3  or  4  in. 
Investigation  shows  that  in  most  cases,  the  difficulty 
was  due  to  failure  in  following  out  directions  for 
installing  the  regulator,  but  there  were  some  cases 
in  which  regulation  closer  than  1  in.  was  impossible 
because  the  water  level  itself  as  shown  in  the  gage 
glass  fluctuated  over  5  or  6  in.  The  Neco  regulator 
depends  for  its  operation  upon  the  admission  of  steam 
or  water  into  the  expansion  tube,  the  steam  flow  being 
dependent  upon  the  level  of  the  water,  that  is,  whether 
it  is  above  or  below  the  gage  connection  to  the  upper 
end  of  the  tube. 


FIG.  1.   INDEPENDENT  WATER  COLUMN  CONNECTION  FOR  THE 
NECO  REGULATOR 


It  is,  therefore,  obvious  that  if  the  regulator  tri- 
angle connections  are  made  at  points  where  a  5  or 
6-in.  fluctuation  in  water  level  takes  place,  it  will  be 
practically  impossible  to  secure  1-in.  regulation.  This 
fluctuation  of  level  is  due  to  the  fact  that  above  the 
point  of  the  hottest  gases,  the  boiling  water  is  agitated 
and  causes  a  hump,  or  knoll,  in  the  surface  of  the 
boiler  water.  This  hump  often  rises  and  falls  rapidly, 
and  as  the  ordinary  water  column  is  usually  connected 
so  as  to  indicate  in  the  gage  glass  the  water  level 
of  this  pump,  the  regulator,  which  is  connected  to  the 
regulator  water  column,  is  also  affected  by  the  hump. 

To  get  around  this  difficulty,  the  Standard  Neco 
Regulator  is  connected  as  shown  diagrammatically 
in  Fig.  1.  An  independent  water  column  of  ordinary 
pipe  is  connected  at  the  lower  end  to  an  undisturbed 
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boiler  water  level,  usually  the  mud  drum,  and  the 
upper  end  is  connected  the  same  as  in  the  case  of 
the  regular  water  column.  The  auxiliary  water  col- 
umn will  then  have  a  level  which  varies  so  slightly 
that  regulation  within  ^  in.  is  easily  secured,  feed 
being  exactly  in  proportion  to  the  evaporation. 

Further,  increase  in  efficiency  is  secured  by  this 
method  of  control  when  fires  are  drawn  or  cleaned. 
When  the  fire  dies  down,  the  hump  falls  to  the  true 
level  in  the  boiler,  and  any  regulator  connected  to 
the  regular  water  column  will  then  increase  the  water 
sent  into  the  boiler,  thus  reducing  the  surface  for 
steaming  at  a  time  when  it  should  be  increased.  When 
the  fires  are  renewed,  the  hump  rises  and  causes  the 
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FIG.   2. 


METHOD  OF  DETERMINING  BEST  POINT  FOR  TRIANGLE 
CONNECTION   OF   NECO    REGULATOR 


regulator  to  cut  down  the  water  supply,  at  a  time 
when  extra  water  might  well  be  turned  into  the  boiler. 
With  the  aiixiliary  column  connection,  the  opposite 
effect  will  take  place,  since  when  the  hump  falls,  it 
will  raise  the  level  in  the  rest  of  the  boiler,  and  there- 
fore the  regulator  will  tend  to  cut  down  the  water 
supply.  When  the  fire  starts  up  again  and  the  hump 
rises,  it  will  draw  water  from  the  rest  of  the  boiler, 
thus  lowering  the  level  in  the  auxiliary  water  columJi, 
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and  causiiii^-  the  regulator  to  admit  more  water,  which 
the  newly  built  fire  can  well  evaporate.  Tests  made 
with  steam  flow  meters  in  the  General  Electric  Co.'s 
Testing-  Dept.,  show  that  this  feature  may  result  in 
an  increase  of  2  per  cent  in  the  boiler  efificiency. 

Figure  1  shows  the  connections  diagrammatically, 
as  arranged  for  the  independent  water  column  on  a 
Stirling  boiler.  This  placing  is  by  no  means  fixed 
as  the  regulator  may  be  put  anywhere,  except  that  the 
triangle  should  be  as  near  the  water  column  as  con- 
venient and  should  be  above  the  point  of  highest 
water  level.  The  exact  point  at  which  the  connection 
to  the  upper  end  of  the  expansion  tube  is  to  be  made, 
will  depend  upon  the  type  of  boiler,  firing,  and  local 
coiulitions.  A  simple  method  by  which  this  point 
can  easily  be  determined  is  shown  in  Fig.  2.  Piping 
is  made  by  movable  joints,  so  that  the  connection 
level  can  be  changed,  and  after  this  point  has  been 
determined  for  best  operation,  the  temporary  piping- 
is  removed  and  permanent  connection  made,  as  shown 
in  Fig.  1.  This  method  of  connection,  and  also  the 
regulator  shown  in  the  illustrations,  are  the  products 
of  the  Northern  Equipment  Co.,  of  Chicago,  111. 


BUCKEYE  BOILER  SKIMMER 

Recent  Improvement  Adapting  It  to  Water-Tube- 
Boilers 
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LEANLINESS  on  the  inside  of  the  boiler  is 
essential  if  the  most  efficient  results  are  to  be 
obtained,  but  the  methods  best  adapted  for  this 
purpose  depend  upon  the  character  and  amount 
scale-forming   material    in   the   water.      Nearlv   all 


impurities  at  sometime  during  the  process  of  forming 
scale,  float  in  the  boiling  water.  This  has  led  to  the 
design  and  extensive  use  of  the  Buckeye  boiler 
skimmer. 


FIG.  1. 


DIAGRAM  SHOWING  ARRANGEMENT  OF  BUCKEYE 
BOILER  SKIMMER 


Figure  1  shows  the  complete  outfit  as  applied  to  a 
water-tube  boiler,  but  it  is  equally  adaptable  to  tubu- 
lar or  marine  type  boilers.  The  floating  skimmer 
shown  in  Fig.  2  is  a  wide-mouthed  funnel  suspended 
by  a  tubular  arm.  The  skimmer  is  always  submerged 
to  the  same  depth,  irrespective  of  the  water  level,  ex- 
cept in  extreme  cases,  being  kept  in  this  relative  posi- 
tion by  means  of  the  floats. 

After  the  floating  impurities  have  been  collected 
by-  the  funnel,  they  pass  through  the  tubular  arm  and 


flexible  joint  to  the  outside  piping  through  which  they 
are  conducted  to  the  precipitator.  Here  the  water  is 
discharged  into  the  receiving  chamber  between  the 
top  head  of  the  precipitator  and  the  head  of  the  inner 
tube.  There  being  a  larger  body  of  water  farther  re- 
moved from  the  boiler,  and  consequently  cooler,  in 
the  precipitator  the  incoming  water  is  cooled  a  few 
degrees  and  then  passes  out  through  perforations  and 
downward  between  the  inner  tube  and  main  shell 
until  it  reaches  the  lower  end  of  the  tube,  when  it 
changes  its  direction  of  flow  to  an  upward  course  while 
the  sediment  separates  from  it  and  is  collected  in  a 
sediment  chamber  below.  The  clear  water  then  re- 
turns to  the  boiler  relieved  of  its  impurities.  The  sedi- 
ment that  settles  in  the  chamber  is  blown  out  from 
time  to  time,  as  conditions  demand. 


FIG.    2.      SKIMMING    DEVICE    SHOWING    SUPPORT 

Owing  to  the  unequal  pressure  in  the  boiler  a  con- 
tinuous circulation  is  kept  up  through  the  skimmer 
and  precipitator  as  long  as  the  boiler  is  in  use.  As 
fast,  therefore,  as  the  impurities  float  to  the  surface 
they  are  drawn  off  and  not  allowed  to  settle  upon  the 
boiler  shell  or  tubes  to  form  scale. 

Recently  the  skimming  device  was  improved  which 
enables  it  to  be  used  more  efficiently  than  formerly  in 
water-tube  boilers,  by  providing  a  support  for  the 
funnel  and  floats  which  prevents  them  from  dropping 
so  low  that  the  funnel  is  entirely  submerged  when  tb.e 
water  becomes  abnormally  low. 

The  Buckeye  Boiler  Skimmer  Co.,  of  Toledo,  Ohio, 
is  the  manufacturer  of  this  device. 


LARGE  ANGLE  TYPE  STRAINER 

RECENTLY  2  large  multiple  water  strainers 
were  built  by  the  Lagonda  Manufacturing  Co., 
of  Springfield,  Ohio,  for  the  Southern  California 
Edison  Co.,  for  removing  fish,  sticks,  leaves, 
seaweed,  ice,  etc.,  from  the  water  supply  to  its  power 
plant.  This  strainer  is  of  interest,  not  only  because 
of  its  large  size,  30  in.,  but  because  it  is  of  the  angle 
type,  that  is,  the  water  passes  out  in  a  direction  90 
deg.  from  the  entrance. 

These  2  30-in.  strainers  and  a  similar  one  of  36  in., 
were  specially  designed  to  meet  peculiar  conditions, 
as  are  many  of  the  strainers  which  the  Lagonda  Co. 
has  .built.  The  strainer  contains  3  filtering  baskets, 
each  one  of  which  has  a  free  straining  area  equal  to 
that  of  the  pipe  line.  That  is,  when  one  of  the 
baskets  is  out  of  service  for  cleaning,  the  2  remaining 
have  an  area  at  least  twice  that  of  the  pipe  line,  so 
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that  there  is  little  resistance  to  the  flow  of  water  or 
loss  of  head  caused  by  friction.  The  low  velocity  in 
the  strainer  also  permits. of  ample  time  for  impurities 
to  settle  and  eliminates  any  erosive  action  from  water 
moving  at  high  velocity. 

A  further  point  of  interest  is  that  the  entire  strainer 
can  be  buried  beneath  the  power  plant  floor,  only  the 
hand  wheels  and  top  of  the  bonnet  projecting  above. 
Any  one  of  the  individual  straining  baskets  can  be 
removed  from  the  body  of  the  strainer  by  merely 
turning  one  of  the  hand  wheels,  and  the  removal  of 
one  basket  does  not  interfere  with  the  operation  of 
the  other  2  baskets.  When  the  basket  to  be  cleaned 
has  been  elevated  to  the  cleaning  chamber,  it  is  taken 
out  in  an  upright  position  and  carried  to  some  con- 
venient place  atid  emptied. 

The  Lagonda  Manufacturing  Co.,  is  now  building 
strainers  for  use  in  lines  from  2  to  48  in.  in  diameter, 
the  strainers  containing  from  2  to  6  baskets. 


THE  VANCE  PATENTED  COM- 
POUND BLOWOFF  VALVE 

ANEW  blowoif  valve,  designed  by  C.  E.  Vance, 
is  being  placed  on  the  market  by  the  Geo.  M. 
Newhall  Engineering  Co.,  of  Philadelphia.  The 
unique  feature  of  its  construction  is  a  double 
valve  arrangement  to  insure  absolute  tightness  when 
closed.  Particular  attention  has  also  been  given  to 
the  protection  of  the  valve  seats  from  the  force  of 
the  blowofif  sludge,  as  it  comes  from  the  boiler. 


PIG.  1.  VALVE  OPEN 
FIG.  2.  VALVE  CLOSED 

The  plunger  acts  as  a  valve  and  is  made  in  such 
a  way  that  it  protects  the  disc  valve  in  all  positions 
from  coming  in  contact  with  destructive  elements. 
Each  valve  makes  an  individual  seating,  the  plunger 
valve  first  and  the  disc  valve  sometime  after.  When 
the  plunger  passes  the  inlet  in  closing,  the  flow  is 
practically  cut  off,  and  only  a  thin  sheet  of  water 
passes  over  both  seats  to  clear  them  of  sediment  until 
the  plunger  valve  seats;  when  tight,  the  disc  valve 
seats  with  no  water  passing  through,  just  as  if  the 
valve  were  not  in  use. 

On  opening,  the  disc  valve  leaves  its  seat  first, 
and  moves  up  into  the  protective  covering  of  the 
plunger  valve  out  of  harm's  way  before  the  plunger 


valve  begins  to  move  from  its  seat.  The  disc  valve 
works  on  a  slip  joint,  permitting  easy  removal,  and 
has  enough  play  to  make  seating  easy  and  without 
strain. 

Protection  of  the  valve  seats  from  the  destructive 
elements  of  the  blowoff  has  been  accomplished  by 
placing  them  below  the  direct  line  of  the  sludge  as 
it  comes  from  the  boiler;  these  seats  are  removable 
to  permit  regrinding  or  renewing  as  circumstances 
may  require. 

The  extra  heavy  valve  stem,  screws  through  a 
bronze  bushing,  which  is  accurately  fitted  into  the 
yoke  of  the  valve.  Stuffing  boxes  are  made  deep  to 
give  plenty  of  room  for  sufficient  packing  to  keep 
the  valve  absolutely  tight  at  this  point;  the  valve  is 
made  extra  heavy  throughout,  equipped  with  standard 
flanges  and  large  handwheel  to  permit  of  easy 
operation. 


NEW  CENTRIFUGAL  FIRE  PUMP 

THE  accompanying  illustration  shows  a  new  design 
of  centrifugal  fire  pump  just  developed  by  The 
Goulds  Mfg.  Co.,  Seneca  Falls,  N.  Y.,  to  obtain 
ruggedness  and  strength,  liberal  size  water  ways 
and  easily  accessible  parts,  with  simplicity  and  relia- 
bility. 

The  outfit  is  furnished  complete  with  pump,  alter- 
nating or  direct-current  electric  motor,  or  steam  tur- 
bine, bed  plate  and  all  fittings  required  by  the  fire 
insurance  companies,  and  it  has  been  approved  by 
the  Association  of  Mutual  Factory  Fire  Insurance 
Companies. 


GOULDS   CENTRIFUGAL   FIRE   PUMP 

Four  sizes  are  furnished,  with  capacities  of  500, 
750,  1000,  and  1500  gal.  per  minute — being  sufficient 
for  2,  3,  4,  and  6  effective  fire  streams  respectively. 

The  outfit  illustrated  is  the  500-gal.  equipment 
for  2  effective  streams.  With  250-ft.  leads  of  smooth 
hose  and  IJ^-in.  hose  nozzles,  the  pressure  at  the 
nozzle  is  50  lb.  per  sq.  in.  This  will  produce  an 
effective  stream  in  a  modern  wind  at  a  vertical  height 
of  70  ft.  and  at  a  horizontal  distance  of  63  ft. 

The  motor  with  this  outfit  runs  at  1700  r.p.m.  and 
has  an  output  of  50  hp.  The  overall  dimensions  of 
the  complete  outfit  are  :  Length  9  ft.  7  in. ;  width  6  ft. 
3  in. ;  height  4  ft.  9  in. 


The  Alabama  Power  Development  Co.'s  plant,  at 
Jackson  Shoals  will  be  in  operation  by  early  spring  ac- 
cording to  reports  received  from  Gadsden.  This  com- 
pany is  taking  over  the  control  of  many  steam  plants  in 
various  cities  in  Alabama  and  is  spending  large  sums  in 
development  work. — The  Tradesman. 
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SAFEGUARDING  CONTINUITY  OF 
ELECTRIC  POWER  SERVICE 

AT  the  present  time,  the  ul)i(iuity  of  electricity 
is  practically  an  accomplished  fact.  To  realize 
how  dependent  the  i)Cople  are  upon  the  electric 
current,  it  is  only  necessary  to  be  at  the  power 
house  end  of  the  telephone  when  the  power  is  ofif  and 
an  exasperated  public  has  waited  for  what  they  con- 
sider a  reasonable  lenq-th  of  time  for  its  restoration. 
A  shut  down  of  the  machinery  may  mean  not  only 
sierious  delay  in  finishing-  work  but  also  men  paid 
high  wages  standing  around  idle.  This  condition 
makes  it  imperative  that  every  device  be  employed 
which  'makes  for  continuitv  of  service. 


FIG.    1.      GENERAL    ELECTRIC    CO.'S    TYPE    L    FORM    GO    1)IS(()\ 
NECTING    SWITCH   WITH    LOCKING    DEVICE    (LOCKING 
DEVICE     SHOWN    AT    RIGHT) 

The  illustration  shows  a  locking  device  that  effec- 
tually prevents  the  blade  of  a  disconnecting  switch 
from  opening  except  under  the  direction  of  the  oper- 
ator. Instances  are  on  record  where  the  blade  of  a 
disconnecting  switch  not  protected  by  this  device  has 
been  thrown  open  or  partly  open  by  magnetic  repul- 
sion and  destroyed,  when  a  short  circuit  has  occurred 
on  the  line,  not  only  resulting  in  the  loss  of  the  switch 
but  also  putting  the  circuit  on  which'  the  switch  was 
installed  out  of  commission  till  a  new  switch  could 
be  installed  unless  there  were  duplicate  circuits. 

The  safety  catch  or  locking  device  is  a  unit  in 
itself  and  can  be  applied  by  anyone  to  any  GE  type 
L.  from  G-6  switch  merely  by  clamping  it  to  a  support 
placed  between  the  clip  block  and  the  insulator  cap. 


It  is  -of  rugged  design  and  is  operated  with  a  switch 
hook.  This  locking  device  consists  essentially  of  2 
brass  bell  cranks  hinged  together  at  the  ends  of  the 
2  shorter  arms  and  held  closed  by  compression  springs. 
The  projections  or  jaws  in  the  outer  ends  of  t'he  2 
longer  arms  close  in  front  of  the  blade  thus  preventing 
the  latter  from  coming  out  of  the  clips.  Each  bell 
crank  is  provided  with  a  dog  which  moves  in  a  slot 
in  the  bell  crank's  elbow,  the  dog  being  hinged  at 
this  point.  Two  compression  springs,  one  pressing 
outwardly  from  the  switch'  base  against  the  elbow 
of  each  crank  and  also  against  the  dog,  keep  the  bell 
cranks  closed  and  the  dogs  pressed  against  the  back 
of  the  switch  blade. 

To   open   the   switch,    the   outer   ends   of   the   bell 
cranks  are  pressed  back  away  from  the  blade  allowing 


PIG.     2.        DISCONNECTING     SWITCH     WITH     LOCKING      DEVICE. 
ILLUSTRATION    SHOWS    MANNER    OP    OPENING    SWITCH 

the  dogs  to  come  forward  so  as  to  rest  upon  the  sides 
of  the  blade,  in  which  position  they  hold  the  jaws 
in  front  of  the  blade  apart  allowing  the  switch  to  be 
opened.  Withdrawing  the  blade  of  the  switch  from 
between  the  dogs  causes  the  jaws  to  close  automatic- 
ally against  the  sides  of  the  blade  and  to  snap  shut 
as  soon  as  the  blade  is  completely  withdrawn. 

As  the  outer  edges  of  the  jaws  are  beveled  the 
switch  blade  can  be  readily  pressed  back  in  the  clips 
into  the  closed  position,  when  the  jaws  close  auto- 
matically in  front  of  the  blade  locking  the  latter  in 
the  closed  position.  The  operator  can't  forget  to 
lock  the  switch  closed  as  it  automatically  locks  itself. 

This  device  is  made  in  sizes  to  fit  300,  600,  800, 
and  1200-amp.  switches  as  standard  and  can  be  fur- 
nished for  a  switch  of  any  capacity.  It  has  been  on 
the  market  for  a  comparatively  short  time,  yet  it  is 
being  used  by  practically  all  the  important  electrical 
operating  companies   in   the   United   States. 

The  locking  device  described  above  is  manufac- 
tured by  the  General  Electric  Co.,  Schenectady,  N.  Y. 


THE  DETECTORPHONE 

THE  Detectorphone,  or  by  a  more  descriptive  name 
the  "mechanical    stethoscope,"  is    an    electrical 
instrument  which   employs  the   principle  of  the 
microphone    for    the     detection     of     mechanical 
trouble. 

It  consists  of  a  sensitive  microphone  and  a  6-in. 
dry  cell  enclosed  in  a  metal  cylinder,  a  high  resistance 
telephone  head-receiver  with  flexible  connecting  cord 
and  2  metal  rods,  one  of  which  is  straight  and  the 
other  curved  at  right  angles,  as  shown  in  the  accom- 
panying cut. 

Microphone,  battery  and  receiver  are  connected  in 
series,  the  circuit  being  closed  by  means  of  a  push 
button   on   the   batterv   cvlinder.       The   metal    rod   is 
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screwed  tightly  into  the  front  of  the  instrument 
through  a  bushing  and  engages  with  the  diaphragm 
of  the  microphone.  The  battery  can  be  removed  if 
necessary  by  giving  the  metal  cap,  which  constitutes 
the  "base,  a  half  turn  then  pulling  out. 

In  service,  the  metal  rod  is  pressed  against  the  part 
.to  be  tested  as  for  instance  a  motor  or  engine  bearing, 
a  pump,  or  a  waterp'ipe,  the  head  receiver  is  held 
tightly  against  the  ear  and  the  push  button  is  pressed' 
down  to  close  the  electric  circuit.  The  vibration  of 
the  machine  being  tested  is  transmitted  to  the  receiver 
and  there  made  audible  by  a  slight  humming  or 
buzzing  sound.     The   slightest   irregularity,  of  opera- 


THE   DETECTOBPHONE 

tion  which  may  be  inaudible  to  the  unaided  ear,  can 
thus  be  instantly  detected  by  the  humming  noise  pro- 
duced in  the  receiver. 

It  is  first  necessary  to  make  test  of  the  sounds 
made  by  the  machinery  while  in  perfect  running  con- 
dition. After  short  practice,  then  the  irregular  sounds 
produced  by  defects  in  the  operation  of  a  machine 
can  be  readily  analyzed,  thus  preventing  what  might 
have  been  a  serious  and  costly  shut  down. 

The  Detectorphone  is  of  great  value  to  all  engi- 
neers in  their  work,  whatever  it  may  be,  due  to  its 
extensive  and  varied  application. 


NEWS  NOTES 

Plans  for  improvements  in  the  municipal  light  plant 
at  Richmond,  Ind.,  have  been  presented  before  the  board 
of  public  works.  The  changes  decided  on  will  cost 
approximately  $70,000. 

Epping-Carpenter  Company,  manufacturer  of  pump- 
ing machinery,  has  .opened  a  district  sales  office  at  131 
State  Street,  Boston,  Mass.,  in  charge  of  James  J.  Hart, 
formerly  with  the  International  Steam  Pump  Company 
and  the  Warren  Steam  Pump  Company. 

Walter  Gerhardi,  Ludenscheid,  Germany,  desires  to 
correspond  with  designing  mechanical  engineers  and 
draftsmen  who  have  had  experience  in  designing  special 
machinery  for  metal  workitig,  giving  American  references 
and  any  special  designs  that  they  may  have   for  sale. 

The  wheels  of  the  new  power  house  erected  on 
the  new  dam  across  the  St.  Joseph  river  in  Elkhart, 
Ind.,  will  turn  about  June  1.  This  plant  will  yield 
20,000  hp.,  gathered  from  the  waters  of  the  mighty 
river  it  has  harnessed.  The  company  promises  not 
only  to  furnish  power  for  the  St.  Joe  Valley,  but  to 
furnish  "juice"  for  Goshen  and  other  surrounding  cities 
and  towns. 

Contracts  have  been  let  by  the  People's  Power  Co. 
for  installing  another  12,500-kw.  unit  at  the  power  plant 
in  Rock  Island,  111.  The  unit  is  to  have  a  maximum 
rating  of  20,000  hp.,  and  it  will  be  50  per  cent  larger  than 
the  8000-kw.  unit  installed  recently  and  now  in  opera- 
tion. With  the  building  changes  necessary,  the  installa- 
tion of  the  unit  will  mean  an  expenditure  of  about  $200,- 
000.  It  is  planned  to  have  the  work  completed  this  sum- 
mer and  the  new  machines  in  operation  by  Jan.  i,  1914. 


The  American  Engineering  Co.,  builders  of  the 
Taylor  Stoker,  on  January  i,  191 3,  opened  a  Cincinnati 
ofifice  at  412  Traction  Building. 

J.  F.  Ware,  traveling  sales  manager  of  the  Hoppes 
Manufacturing  Co.,  Springfield,  Ohio,  has  been  elected 
Director  and   Vice  President  of  that  company. 

The  Lagonda  Mfg.  Co.,  of  Springfield,  Ohio,  has 
discontinued  its  Pittsburgh  office  and  business  in  that 
territory  is  now  handled  by  James  H.  Johnston,  manu- 
facturers' representative. 

The  International  Acheson  Graphite  Co.,  of 
Niagara  Falls,  N.  Y.,  has  appointed  Richard  Gary  sales 
manager  of  its  lubricant  department,  and  the  plans  pro- 
vide for  a  wider  and  more  thorough  distribution  of  its 
products,  especially  through  the  regular  trade  channels, 
and  by  thoroughly  co-operating  with  the  dealers. 

S.  Rosenzweig,  mechanical  engineer  of  the  Erie  City 
Iron  Works  on  his  present  lecture  tour  of  Western  Uni- 
versities will  include  the  universities  of  Cincinnati,  111., 
the  Armour  Institute  of  Technology  and  probably  Purdue 
University.  Mr.  Rosenzweig  will  also  talk  before  the 
A.  S.  M.  E.  branch  of  the  Brooklyn  Polytechnic  Insti- 
tute at  Yale,  Harvard  and  Leheigh  Universities,  January 
7,  10  and  14. 

The  International  Engineering  Works,  Ltd., 
announces  the  purchase  of  the  properties,  and  complete 
reorganization  of  the  business  formerly  owned  by  the 
Robb  Engineering  Co.,  with  increased  capital  and  manu- 
facturing facilities.  The  boiler  works  at  South  Fram- 
ingham,  Mass.,  will  continue  to  build  horizontal  return 
tube,  vertical,  and  Robb-Brady  boilers  and  will  complete 
all  manufacturing  contracts  recently  made  with  the  Robb 
Engineering  Co. 

Murphy  Iron  Works  announces  that  Mr.  R.  M. 
Bassett,  formerly  in  charge  of  its  Cincinnati  office, 
assumed  the  management  of  its  Chicago  office  January 
1,  1913,  and  Mr.  James  H.  McCabe,  formerly  connected 
with  the  engineering  department,  has  assumed  the 
management  of  the  Cincinnati  office. 

The  Cincinnati  office,  which  was  badly  damaged  by 
the  Gibson  House  fire,  has  now  been  repaired  and 
the  company  is  back  in  its  old  quarters,  603  Union 
Trust  Building. 

On  February  6,  7  and  8,  1913,  in  the  Electrical  Lab- 
oratory of  the  University  of  Illinois,  the  students  of 
the  Department  of  Electrical  Engineering  will  give 
their  triennial  Electrical  Show.  Although  under  stu- 
dent management,  it  will  be  by  no  means  wholly  a 
student  show,  as  many  manufacturing  and  sales  com- 
panies in  the  electrical  trade  will  offer  exhibits. 
Among  the  exhibits  will  be  isolated  lighting  plants, 
heating  and  cooking  accessories,  telephone,  telegraph, 
and  wireless  apparatus,  lifting  magnets,  motor  con- 
trollers, high  frequency  machinery,  and  a  complete 
electrically  operated  cafe.  Student  demonstrators  or 
manufacturers'  representatives  will  be  in  charge  of 
each  exhibit.  One  special  feature  planned  in  connec- 
tion with  the  show  is  an  exhibit  of  all  types  and  meth- 
ods of  electrical  lighting.  This  will  be  in  charge  of 
students  of  electrical  illumination  who  will  discuss 
with  interested,  visitors  the  best  and  cheapest  ways  of 
lighting  their  buildings. 

Under  the  general  direction  of  Dr.  E.  J.  Berg,  Head 
of  the  Department  of  Electrical  Engineering,  a  busi- 
ness organization  composed  of  graduate  and  under- 
graduate students  is  carrying  on  the  entire  work  inci- 
dent to  the  show. 
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The  Consumer  Foots  the  Bill  for  Advertising  But 

Get  His  Money's  Worth 


The  "ultimate  consumer"  pays  for  all  the  costs 
of  production,  distribution  and  sale  of  commodi- 
ties— also  for  all  services,  of  whatsoever  kind, 
that  make  up  the  value  of  an  article. 

When  an  article  is  advertised,  its  cost  is  in- 
creased by  an  amount  inversely  proportioned  to 
the  number  of  sales  which  the  advertising  effects. 

Wlio  pays  for  the  advertising?  The  consumer, 
of  course.  He  pays  for  everything  that  enters  in- 
to the  cost  of  that  which  he  consumes. 

Does  the  consumer  get  value  received  for  the 
additional  cost  which  advertising  places  on  com- 
modities?   He  does,  and  in  four  ways. 

1.  He  is  educated,  through  advertising  with 
regard  to  commodities,  to  discriminate  between 
articles  offered  for  the  same  purpose  and  to  se- 
lect that  which  best  suits  his  needs  and  his  tastes. 

2.  In  advertised  commodities  he  receives  best 
quality,  for  experience  has  proven  that  it  is  only 
goods  of  the  best  quality  that  can  be  profitably 
advertised. 

3.  With  advertised  commodities  he  receives 
what  is  virtually  a  guarantee  of  quality.  He,  also, 
frequently  receives  a  legal  guarantee,  and  in 
every  case  is  protected  by  the  mere  fact  that  the 
goods  are  advertised. 

4.  He  pays  less  for  advertised  commodities 
than  for  those  not  advertised.  Advertising  re- 
duces cost  of  production  by  increasing  output 
(through  expansion  of  sales)  without  proportion- 
ate increase  of  cost  for  labor  and  equipment. 
This  reduction  in  cost  to  the  producer  can  be 
passed  on  to  the  consumer — and  is  passed  on  for 
;the  reason  that  it  is  good  policy  for  the  producer 
|to  reduce  the  price  of  his  product  as  much  as 

ossible  in  order  to  outsell  his  competitors. 


I 


But,  it  may  be  said,  a  manufacturer  who  does 
not  advertise,  can  afford  to  charge  less  for  his 
product  by  just  as  much  as  he  would  have  spent 
in  advertising. 

This  sounds  well,  but  the  reasoning  is  fallaci- 
ous. 

When  the  manufacturer  or  retailer  of  an 
article  tells  you  that  it  costs  you  less  because  he 
does  not  advertise,  he  is  fooling  himself  or  is 
trying  to  fool  you. 

Mark  this :  Every  manufacturer,  salesman, 
jobber  or  retailer,  will  demand  as  high  a  price  as 
possible  from  the  consumer.  The  possible  maxi- 
mum is  limited  on  the  one  hand  by  what  the  pur- 
chaser is  willing  to  pay,  and,  of  course,  this 
means  that  the  price  must  not  be  higher  than 
that  of  competitors  in  the  business.  On  the  other 
hand,  an  article  cannot  continue  to  be  sold  for 
less  than  what  will  repay  the  cost  of  manufactur- 
ing, etc.,  and  yield  a  fair  profit  to  all  concerned 
in  its  production,  distribution  and  sale. 

Now,  as  shown  above,  the  manufacturer  who 
advertises,  cuts  the  total  cost  of  his  product  even 
when  the  additional  expense  of  advertising  is  al- 
lowed for.  He  can,  therefore,  afford  to  charge 
tlie  consumer  less.  And  he  ivill  do  so  in  order  to 
outsell  his  rivals.  But  the  non-advertising  man- 
ufacturer, if  he  cuts  prices  in  order  to  make  sales, 
must  necessarily  cut  his  profits,  because  the  total 
cost  of  his  product — material,  labor,  distribution, 
sales — is  greater  than  that  of  the  advertising 
manufacturer.  Therefore,  either  his  price-cut- 
ting or  his  business  must  cease,  because  it  will  not 
yield  a  fair  profit. 
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dispfay  type  allowed,  but  the  first  three  words  may  be  set  in  capital 
letters.     Minimum   space   sold,  two  bnes. 

Under  classification.  "Positions  Wanted,"  advertisements  not  ex- 
ceeding four  lines  will  be  inserted  for  subscribers  once  free  of  charge. 

To  insure  proper  classification,  copy  must  reach  this  office  10  days 
preceding   publication.  ^^^^^^^^^^^^^^^^^^^ 


Positions  Wanted 


POSITION  WANTED— BY  YOUNG  MAN  as  oiler  or  helper 
in  steam-electric  plant.  Age  19  years.  A.  S.  C.  course.  Address 
Oliver  W.  House.     Rush  Springs,  Oklahoma.  ^-i-i 


FOR  SALE— PERKINS'  TABLES— A  BOOK  of  formulae 
and  tables  covering  L  W.  Pr.  calculations  of  steam  boilers  in- 
cluding details  of  joints,  head  bracing,  staybolts,  etc.,  for  all 
conditions  of  pitch  and  plate.  A  reference  book  for  the  in- 
spector, the  boilermaker,  the  designer  of  steam  boilers,  mechani- 
cal engineers,  boiler  constructors,  and  all  mechanics  brought  in 
contact  with  steam  boilers.  '  The  tables  are  accurate  and  the 
formulae  simple  and  correct.  Results  are  quickly  obtained  thus 
saving  valuable  time  and  labor  for  designing  engineers,  inspectors 
and  boiler  manufacturers.  The  work  is  the  result  of  years  of 
study  by  a  graduate  of  the  U.  S.  Naval  Academy,  Engineering 
Dept.,  at  Annapolis,  and  a  person  having  a  high  position  in  this 
line  of  work.  Price,  $5.00  a  copy,  book  5>4  by  7  inches.  See 
"Power"  issue  of  August  20,  1912,  and  "Locomotive"  of  October, 
published  by  the  Hartford  Steam  Boiler  Insurance  &  Inspection 
Company.  Address  the  Publisher,  Lyman  B.  Perkins,  38  Hunt- 
ington St.,  Hartford,  Conn. 


POSITION  WANTED-BY  CAPABLE  AND  INDUSTRI- 
OUS young  engineer;  24,  at  present  in  charge  of  2000  hi.  K 
Corliss  engine  in  large  steel  mill,  have  been  m  same  place  6 
years  Will  start  in  as  oiler  or  foreman  in  modern  steam  electric 
plant  but  only  where  there  is  chance  for  advancement.  1.  L.  b. 
graduate  steam  electric  course.  Chicago  license  A.l.  references 
Address  Box  271,  Practical  Engineer,  Chicago,  111.  -^-l-i 


Wanted 


WANTED— ALL  STEAM  USERS  to  have  clean  boilers  with- 
out using  compounds  or  chemicals  in  any  form.     Write     Otis 
No.  317  Norfolk  Ave.,  Buffalo,  N.  Y.  tt^ 


IF  YOU  ARE  a  night  engineer,  spend  a  few  hours  each  day 
taking  subscriptions  for  Practical  Engineer.  You  will  be  paid 
well    Write  Subscription  Dept.  They  will  start  you  in  at  once.     tt. 


WANTED— DO  YOU  NEED  MEN  ?— All  clerical,  comniercial 
and  engineering  departments.  Charges  to  applicants  low.  That  s 
one  reason  we  get  efficient  men.  Efficient  Service  Company,  1340 
Monadnock  Bldg.,  Chicago.    ^ ^"^"^ 

WANTED— ANY  INTERESTED  engineer  or  superintendent 
to  send  for  our  new  illustrated  pamphlet  on  Betson  one-piece 
boiler  furnace  linings.  See  our  advertisement  page  105.  Betson 
Plastic  Fire  Brick  Co.,  105  E.  Dom.  St.,  Rome,  N.  \ .  2-i-i 


WANTED  EVERY  ENGINEER  to  have  our  pamphlet  for 
setting  valves  on  Corliss  Engines,  simple  and  compound  with 
one  or  two  eccentrics.  Sent  free.  Lindstrom's  Machine  Works 
200  South  Third  St.,  AUentown,  Pa.         "• 


Help  Wanted 


WANTED— An  additional  subscription  sohcitor  wanted  to 
cover  towns  in  state  of  Washington.  Excellent  chance  to  earn 
extra  money.     Write  to   Subscription  Department.      tt 


HELP  WANTED— WE  NEED  MEN— All  departments- 
clerical,  commercial  and  engineering.  Charges  low,  consistent 
wUh  good  work.  Work  covers  the  Umted  States.  Efficient 
Service  Company,   1340  Monadnock  Bldg.,   Chicago.  2-1-1 


For  Sale 


FOR  SALE— 10x22  CorUss  engine,  in  perfect  condition,  entirely 
overhauled,  wheel  9  ft.  by  14  inches,  rh.  $375  f.o.b.  New  York. 
Duzets  &  Son,  40  Church  St.,  New  York  


FOR  SALE— Fairbanks,  Morse  &  Company  75  h  p.  Gas  Pro- 
ducer 50  B.  H.  P.  Producer  Gas  Engine;  8x12  Plunger  Pump 
with  friction  connections.  Outfit  used  six  weeks.  The  Mich^igan 
Trust  Company,  Receiver,  Eastlake,  Michigan.    
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PATENTS  AND  TRADEMARKS  secured.    Write  for  terms. 
Harry  Patton,  330  McGill  Bldg.,  Washington,  D.  C.  ti 


PATENTABLE  IDEAS  WANTED— Send  for  3  free  books. 
R.  B.  Owens,  28  Owens  Bldg.,  Washington,  D.  C.  tL : 


THE  PATENTOME  is  interesting  and  instructive.  A  liberal 
education  in  patents  and  how  to  get  them.  Free  on  request. 
Established  1865.  Anderson  and  Son,  Patent  Solicitors,  710  G 
St.,  Washington,  D.  C.  2-1-2 


PATENTS— H.  W.  T.  Jenner,  Patent  Attorney  and  Mechani- 
cal Expert,  608  F  St.,  Washington,  D.  C.  Established,  1883.  I 
make  a  free  examination  and  report  if  a  patent  can  be  had  and 
the  exact  cost.     Send  for  full  information.  tf.e.o.i. 


PATENTS— C.  L.  Parker,  Attorney-at-Law  and  Solicitor  of 
Patents.  Patents  secured  promptly  and  with  special  regard  to 
the  legal  protection  of  the  invention.  Handbook  for  inventors 
sent  upon  request,  186  McGill  Building,  Washington,  D.  C. 
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FIND  OUT  FOR  YOURSELF  what  to  invent  and  how  to 
procure  and  sell  a  patent  for  the  same.  My  book,  "Inventor's. 
Universal  Educator,"  covers  the  matter  from  A  to  Z.  140  pages, 
elegantly  bound.  Also  contains  600  mechanical  movements  and 
50  perpetual  motions.  Price  $1.00,  postage  free.  Money  returned 
if  not  more  than  satisfactory.  F.  G.  Dieterich,  618  Ouray  Bldg.. 
Washington,  D.  C.  -'^'^ 
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ENGINEERS— DO  YOU  WANT  to  utilize  your  exhausi 
steam  for  heating  or  drying  purposes  without  back  pressure  on 
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MAKE  MONEY  on  the  side.  Here's  your  chance  to  work  oul 
some  money  for  yourself.  Get  subscriptions  for  Practical  Engi- 
neer. It  pays  well.  Just  drop  a  line  to  the  Subscription  Dept 
They  will  tell  you  how.  " 


FOR  SALE-A  32  H.  P.  HORNSBY-AKROYD  0.1  Engine 
with  starting  device,  in  very  good  condition;  also  a  _15-ton  Lhal- 
Zer     efrig?rating  machine,  oil  separator,  double  pipe  ammon  a 

condenser  and  high  and  low  pressure  P^Sf; J^^.^^f^/'-^/^^^Co 
good  condition.     For  particulars  inquire  of  the  Rahr  Brg^Co. 

Oshkosh,  Wis. 


REFRIGERATION— Any  engineer  desiring  a  working  knowl- 
edge of  Ice  and  Refrigerating  machinery  should  study  "Audel; 
Answers  on  Refrigeration" — just  published  in  two  parts,  writtei 
in  plain  language— price  $4,  postpaid.  Money  back  if  not  pleased 
Catalog  free.  Theo.  Audel  &  Co.  publishers,  72  5th  Ave.,  New 
York.  2-l-( 
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MECHANICAL  EQUIPMENT   OF  A  MODERN   HOSTELRY 


Plenum   System  of  Ventilation  Furnishing  Washed 

tem   of  Heating;   Electric  and 

OOT    T-O-O-T,    WITH    A    SUDDEN 

T  start  I  awoke  from  a  half  sleep  as  the 

"brakie"  yelled  Syracuse,  S-a-r-y-cuse, 
and  sure  enough  we  were  pulling  into 
the  station.  Hi,  ho !  it  was  Christmas 
eve  and  I  was  many  miles  from  home. 
It  made  a  fellow  think  of  the  days  when 
he  was  a  kid  and  brought  to  mind  a  phrase  from  that 
old  nursery  rhyme,  ".'Twas  the  night  before  Christmas 


Air  To   Lower  Floors  and  Basement;   Vacuum  Sys- 
Hydraulic   Elevator    Equipment 

Christmas  morning  I  was  up  bright  and  early  and 
started  for  the  underworld,  not  meaning  the  habitat  of 
professional  crooks  and  Paris  apaches,  but  the  region 
where  we  can  truthfully  repeat  the  old  adage,  there  are 
"wheels  within  wheels." 

I  had  nearly  forgotten  the  way  to  the  engine  room, 
it  is  in  the  sub-basement  you  know,  and  as  I  was  hur- 
riedly passing  through  the  "mystic  maze"  of  kitchens 
and  pantries  in  the  basement,  I  abruptly  turned  a  corner 


w///////////////////;^^^ 


FIG.    1.      PLAN    OF   ENGINE    AND    BOILER    ROOM    SHOWING     STEAM   AND    EXHAUST    PIPING 


and  the  house  was  all  dark" — but  what's  the  use,  the 
only  thing  left  for  me  to  do  was  to  "hike"  over  to  the 
Onondaga  Hotel,  be  as  cheerful  as  possible  and  go 
down  Christmas  morning  to  see  my  friend  the  chief 
engineer  and  learn  some  more  details  of  his  plant. 

You  will  remember  that  in  the  Dec.  1  issue,  we  told 
you  something  about  this  plant,  especially  the  refrig- 
erating and  ice-making  machinery,  but  on  this  bitterly 
cold  night  the  heating  and  ventilating  equipment 
seemed  a  more  logical  subject  to  follow  up  on  the 
morrow. 


and  bumped  "pell  mell"  into  a  waiter  bearing  aloft 
a  sizzling  turkey.  Say,  the  monologue  that  followed, 
I  say  monologue  because  I  could  not  get  a  word  in 
edgewise,  would  have  turned  a  vaudeville  artist  the 
shade  of  the  Emerald  Isle  with  envy. 

"Whata  the  mat,  canna  you  no  see  where  you  go? 
Maka  me  spilla  the  turk,  perhaps  loosa  ma  job."  A 
few  other  stronger  words  were  interpolated  and  'twas 
small  wonder,  that  much  to  the  chagrin  of  the  steward, 
the  entire  supply  of  Christmas  ice  cream  was  found 
boiling  over  the  Jtops  of  the  cans.     The  downfall  of 


208 


PRACTICAL    ENGINEER 


February  15,  1913 


Turkey  did  not  create  any  visible  stir  among  the  help 
as  it  had  been  chronicled  many  times  in  the  daily 
press,  but  as  I  had  no  desire  to  sever  my  diplomatic 
relations  with  Italy  I  showed  the  color  of  a  brand 
new  quarter  and  advised  the  liberal  application  of 
soap  and  water  to  restore  the  bird  to  the  condition  it 
showed  before  it  rubbed  its  back  over  3  yards  of  con- 
crete. 

Well  I  finally  found  the  stairway  leading  down  to 
the  engine  room,  without  further  incident,  and  greeted 
my  friend  the  chief  with  a  "good  morning  and  a  Merry 
Christmas."  "Good  morning  and  a  Merry  Christmas 
to  you  sir;  glad  to  welcome  the  'stranger  within  our 
gates'  once  more.  Sit  down."  We  pulled  a  couple 
chairs  up  to  his  desk  and  proceeded  to  smoke  the  pipe 
of  peace  consisting  of  a  couple  of  Practical  Engineer's 
best   perfectos   which   are   guaranteed   to  be   high   in 


VA  CJUf/!  PUi-!P 


Just  then  my  glass  eyes  became  misty  and  I  looked 
around  for  a  leaky  stuffing  box — say  that  is  a  poor 
excuse  isn't  it?  Well  I  was  thinking  pretty  strongly 
about  that  time  of  my  kiddies  at  home  and  something 
seemed  to  come  up  in  my  throat  about  the  size  of  a 
barrel  of  lubricating  oil. 

"Don't  let  me  keep  you  a  minute  chief,  go  home 
and  be  happy;  just  give  me  permission  to  "butt" 
around  for  myself,  and  that's  all  I'll  ask." 

"Sure,  my  boy,  go  as  far  as  you  like.  Goodbye  and 
don't  fail  to  drop  in  and  see  me  when  you  are  in  the 
city." 

I  then  proceeded  to  do  the  Sherlock  Holmes  act 
and  set  out  looking  for  clues  that  would  lead  me  to 
the  ends  of  the  multitude  of  pipes  that  radiated  from 
the  engine  room  like  the  appendages  of  a  thousand 
legged  worm.  The  following  pages  relate  the  result 
of  the  sleuthing. 

Steam  Piping 

piGURE  1  shows  the  general  layout  of  the  boiler 
and  engine  room,  with  the  location  of  boilers,  gen- 
erating units,  piping  and  auxiliaries.  Steam  outlets 
from  the  3  boilers  are  6  in.  in  diameter  and  each  one 
is  connected  to  the  10-in.  header  by  an  ell  and  long 
radius  horizontal  bend  with  a  6-in.  gate  valve  near  the 
header  joined  to  the  tee  connection.    The  main  steam 


FIG.  2.  DETAILS  OF  APPARATUS  IN  THE  PUMP  PIT 


B.t.u.'s  and,  if  you  don't  pull  too  hard,  the  city  smoke 
inspector  won't  make  you  use  an  automatic  stoker. 

"Well  chief  tell  me  your  troubles  first,"  I  could 
see  that  he  looked  tired  and  worn  and  as  I  was  always 
pretty  strong  on  the  sympathy  stuff,  thought  I  might 
cheer  him  up  a  bit.  "It's  this  way"  he  replied,  "the 
house  is  crowded  with  guests,  we  had  several  banquets 
in  the  different  dining  rooms  last  night  and  a  dance  in 
the  big  ball  room,  and  to  cap  the  climax  the  weather 
man  kicked  out  the  bottom  of  the  thermometer,  com- 
pelling us  to  "shoot"  live  steam  into  the  heating  sys- 
tem, all  this  extra  load,  mind  you,  and  one  of  our 
boilers  out  of  commission.  Well  I  haven't  been  home 
since  yesterday  morning  and  I  was  to  play  Santa  Claus 
for  the  children  last  night  and  I  can  see  them  in  my 
mind  with  their  little  noses  pressed  up  against  the 
window  pane  anxiously  looking  for  their  pop." 


line  for  supplying  the  engines  and  ammonia  compres- 
sors is  7  in.  in  diameter,  runs  at  right  angles  to  the 
header  and  is  provided  with  a  double  expansion  bend 
between  the  boilers  and  engines,  and  a  7-in.  gate  valve 
near  the  header. 

The  main  pipe  terminates  in  an  8-in.  steam  separ- 
ator which  has  a  lj4-in.  drip  to  the  trap.  Connected 
on  the  engine  side  of  the  separator  is  an-  8  by  5  by  5 
by  5-in.  4-way  connection  with  5-in.  gate  valves  at  the 
3  5-in.  openings ;  from  these  openings  5-in.  pipes  lead 
to  the  3  150-hp.  engines.  The  ammonia  compressors 
are  supplied  with  steam  by  a  2^/2  and  a  1^-in.  pipe  re- 
spectively, connected  to  the  steam  main  but  not  shown 
in  the  illustration. 

Exhaust  pipes  from  the  engines  are  6  in.  in  diam- 
eter; a  single  4-in.  exhaust  pipe  serving  the  2  ammonia 
compressors.    These  pipes  are  connected  to  the  12-in. 
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exhaust  main,  by  suitable  couplings,  the  latter  being 
carried  up  through  the  ventilating  shaft  to  the  roof 
level  parallel  to  the  stack,  as  shown  in  Fig.  3.  In 
the  engine  room,  the  exhaust  main  is  concealed  in  a 
trench  under  the  floor  and  is  supported  by  rollers  rest- 
ing on  chairs. 

Two  6-in.  pipes  connect  the  header  with  the  ex- 
haust main  for  supplying  live  steam  to  the  heating 
system  in  severe  weather.  Steam  is  controlled  in  each 
pipe  by  a  reducing  valve  and  2  gate  valves,  located 
as  shown  in  Fig.  2.  Two  2-in.  pipes  also  branch  from 
the  header  for  supplying  live  steam  to  the  kitchen; 
each  of  these  pipes  having  an  equipment  of  valves 
similar  to  the  6-in.  pipes. 

Pump  Pit 

piGURE  2  shows  the  details  of  the  pump  pit.  At 
the  lower  lefthand  corner  is  shown  the  12-in. 
exhaust  pipe  in  the  trench  under  the  engine  room  floor 
where  it  leads  to  an  ell  and  extends  upward  to  a  tee 
from  which  an  8-in.  branch  connects  to  a  Webster 
open  heater;  the  steam  is  controlled  by  an  8-in.  gate 
valve  and  vapor  from  the  heater  is  conducted  by  a 
2-in.  pipe  to  the  stack. 

By  means  of  an  ell  from  the  horizontal  tee  branch 
the  12-in.  pipe  extends  upward  for  a  short  distance  to 
a  second  ell  and  connection  to  a  12-in.  Webster  oil 
separator;  the  separator  is  drained  by  a  valve  and 
2-in.  pipe.  The  drain  pipe  connects  to  a  4-way  coup- 
ling in  the  trap  pit  to  which  is  joined  a  lyz-in.  drip 
from  the  ell  in  the  12-in.  exhaust  main,  with  a  check 
valve  between  the  ell  and  the  4-way  coupling. 

From  the  righthand  side  of  the  4-way  coupling 
there  is  a  connection  to  a  2-in.  low-pressure  Anderson 
trap  controlled  by  a  2-in.  gate  valve  draining  to  the 
sewer.  From  the  lower  end  of  the  4-way  coupling 
there  is  a  2-in.  bypass  leading  to  the  sewer  which  is 
controlled  by  a  2-in.  gate  valve.  A  3-in.  overflow 
from  the  feed-water  heater  and  a  23/^-in.  clean  drip 
bypass  from  the  12-in.  exhaust  main  also  connect  with 
the  drain  to  the  sewer.  The  exhaust  from  the  vacuum 
pump  and  from  the  boiler  feed  pump  is  taken  care  of 
by  a  2^-in.  pipe  which  taps  the  ell  below  the  Webster 
oil  separator. 

Returns  from  the  heating  system  are  pumped  by 
an  8  by  10  by  12-in.  vacuum  pump  to  a  Webster  air 
separating  tank  through  a  3-in.  pipe,  thence  through  a 
3-in.  pipe  and  a  3-in.  loop  to  the  Webster  feed-water 
heater;  there  is  also  a  IJ-^-in.  city  water  connection 
to  the  heater.  An  elevation  of  the  water  end  of  the 
vacuum  pump  is  shown  in  detail  in  the  small  figure 
in  the  upper  part  of  Fig.  2.  The  returns  are  Controlled 
by  a  gate  valve  and,  before  entering  the  cylinder  of 
the  pump,  pass  into  a  condenser  head  cooled  by  city 
water.  From  the  return  head  a  ly^-'m.  suction  leads 
to  an  ejector. 

For  house  service  water  there  is  a  Wainwright 
water  heater  supplied  with  steam  through  an  8-in.  con- 
nection to  the  exhaust  main,  an-  8-in.  gate  valve  and 
an  8-in.  regulating  valve.  Drains  from  the  water  heater 
are  relieved  by  a  l%-\x\.  Anderson  low-pressure  trap. 

The  7J/2  by  5  by  6-in.  boiler  feed  pump  receives 
water  from  the  heater  through  a  4-in.  suction ;  there 
is  also  a  3-in.  city  water  supply  to  the  pump;  the  feed 
water  is  pumped  through  a  3-in.  pipe  to  the  boilers. 
The  pump  is  controlled  by  a  boiler  feed  pressure  regu- 
lator connected  to  the  pump  steam  line  and  to  the 
boiler  feed  water  line.  Details  of  the  boiler  feed  pip- 
ing in  the  boiler  room  proper  are  shown  in   Fig.   1. 


The  boiler  feed  pump  is  supplemented  by  an  injector, 
which  is  used  in  emergencies. 

Figure  3  shows  the  details  of  the  exhaust  piping, 
in  the  air  shaft,  which  extends  above  the  roof  level ; 
the  total  length  of  the  riser  to  the  base  of  the  exhaust 
head  is  177  ft.     At  the  level  of  the  pent  house  floor 


FIG.  3.     DETAILS  OF  EXHAUST  RISER 


there  is  a  back-pressure  valve  and  is  a  10-in.  heating- 
main  connection ;  there  is  also  a  6-in.  heating  main 
connection  in  the  basement.  The  exhaust  head  returns 
and  the  condensation  from  the  bottom  of  the  riser  are 
carried  to  the  feed-water  heater  by  a  2-in.  drip  pipe. 
A  drip  pipe  is  tapped  into  the  exhaust  main  above  the 
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back-pressure  valve  and  is  connected  to  the  exhaust 
head  drip  pipe.  The  exhaust  riser  is  supported  by  an 
extra  heavy  pipe  column  at  the  base  and  by  stay 
anchors  at  the  basement,  third,  seventh  and  eleventh 
floors  and  at  the  roof,  and  the  drip  pipe  is  supported 
by  drip  pipe  hangers  attached  to  the  exhaust  riser. 

Ventilation 

Y^ENTILATION  of  the  building  is  accomplished  by 
exhausting  the  foul  air  into  air  shafts  and  supply- 
ing fresh  air  to  the  basement  first  floor  and  mezzanine 
floor  by  means  of  the  plenum  system,  location  of  the 
ventilating  and  fresh  air  ducts  being  shown  on  Fig, 


shaft  extending  to  the  top  of  the  building.  The  air 
passes  over  heating  coils  and  then  through  the  washer, 
which  consists  of  a  framework  of  troughs  filled  with 
coke  over  which  a  curtain  of  water  passes,  into  the  fan 
room  in  which  is  located  a  motor-driven  BuiTalo  Forge 
Co.'s  fan  14  ft.  in  diameter  and  4  ft.  wide,  with  a 
capacity  of  10,000  cu.  ft.  of  air  a  minute.  The  fan 
forces  the  air  through  a  canvas  connection  to  the 
tapered  mouth  of  the  main  duct  48  by  42  in.  which  is 
changed  to  128  by  18  in.  and  gradually  decreases  in 
size  toward  the  end.  The  location  of  the  ducts  and 
risers  with  their  respective  dimensions  are  plainly 
shown  in  the  figure. 


PIG.  4.     PLAN  OF  BASEMENT  SHOWING  DETAILS  OF     VENTILATING    SYSTEM 


4,  the  basement  plan.  It  will  be  noticed  that  the 
branches  from  the  fresh  air  ducts  that  supply  the  base- 
ment floor  are  indicated  by  arrows,  while  the  risers  for 
•the  first  and  mezzanine  floors  are  indicated  by  hori- 
zontal cross  sections  at  the  ends  of  the  branch  ducts. 
By  referring  to  the  upper  lefthand  corner  of  Fig.  4 
It  will  be  seen  that  fresh  air  is  received  from  an  intake 


This  system  not  only  furnishes  an  abundant  supply 
of  fresh  air  but,  of  equal  importance,  imparts  humidity 
or  moisture  to  the  air  by  the  washing  process.  Under 
normal  conditions  the  outside  air  has  a  relative 
humidity  varying  from  50  to  75  per  cent  of  full  satur- 
ation which  is  the  maximum  amount  of  moisture  one 
cubic  foot  of  air  can  hold.    When  the  relative  humidity 
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is  much  above  or  below  the  normal  limits,  ill  effects 
are  experienced,  the  hi<;her  the  temperature  the  more 
noticeable  the  deficiency  of  the  moisture. 

In  artificially  heated  buildings,  without  special 
provision,  the  percentage  of  moisture  never  reaches 
normal,  therefore  it  is  important  to  supply  the  defici- 
ency by  artificial  means  which  is  accomi)lished  by  the 
system  employed.  The  heater  is  sufficientlv  large  to 
maintain  the  temperature  of  the  air  after  leaving  the 
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washer  at  from  GO  to  70  degrees  in  the  severest 
weather.  In  hot  weather  the  cooling  effect  of  the 
washer  reduces  the  temperature  of  the  incoming  air 
in  the  neighborhood  of  10  deg.,  thus  lowering  the 
temperature  within  the  building. 

Heated  and  foul  air  from  the  kitchen,  bakery  and 
other  departments  of  the  basement  floor  is  removed 
by  a  separate  system  of  ducts  leading  into  a  vertical 
stack  which  runs  to  the  top  of  the  building.  Through- 
out the  building  ventilating  ducts  and  air  shafts  are 
provided  for  ventilating  the  toilet  rooms. 


Heating  System 

POR  the  basement  heating  there  are  15  standard 
radiators  with  a  combined  radiating  surface  of  891 
sq.  ft.,  15  wall  radiators  with  a  combined  radiating 
surface  of  450  sq.  ft.  and  a  wall  coil  10  pipes  high  7 
ft.  by  15  ft.  containing  220  ft.  of  l^^-in.  pipe  with  96 
sq.  ft.  of  surface,  making  a  total  radiating  surface  of 
1437  sq.  ft.  The  approximate  overall  dimensions  of 
the  basement  are  152  by  168  ft.  and  12  ft.  high,  having 


FIG.    7.      BASE    OF    SUPPLY    RISER 

a  contents  of  about  306,432  cu.  ft.  which  provides  1  sq. 
ft.  of  radiating  surface  for  each  220  cu.  ft.  of  contents. 

The  first  and  mezzanine  floors  have  to  be  consid- 
ered practically  as  one,  as  there  is  a  rotunda  in  the 
center  extending  to  the  floor  line  of  the  second  story 
where  a  sky  light  is  located.  The  general  dimensions 
of  the  building  at  the  first  floor  level  are  136  by  152 
ft.  and  18  ft.  6  in.  to  the  second  floor  level,  with  a 
contents  including  both  the  first  and  the  mezzanine 
floors  of  382,432  cu.  ft.  There  is  a  total  of  39  radiators 
on  the  2  floors  with  a  combined  radiating  surface  of 
2905  ft.  which  provides  1  sq.  ft.  of  radiating  surface 
to  131  cu.  ft.  of  contents.  This  is  a  ratio  of  1  to  131 
as  compared  to  1  to  220  in  the  basement,  which  is 
accounted  for  by  the  fact  that  the  first  and  mezzanine 
floors  receive  some  heat  from  the  plenum  system  and 
furthermore  the  building  above  the  first  floor  line  is 
exposed  to  the  weather  on  4  sides.  The  general  ar- 
rangement of  the  radiators  used  on  these  floors  is 
shown  in  Figs.  5  and  6.  In  the  guest's  rooms  the 
radiators  are  set  on  cement  bases. 

As  an  example  of  heating  a  large  room,  let  us  con- 
sider the  ball  room  on  the  second  floor  which  is  96 
ft.  long,  40  ft.  wide  and  14  ft.  6  in.  high  with  an  ap- 
proximate contents  of  55,680  cu.  ft.  Heat  is  supplied 
by  8  radiators,  4  at  each  end  of  the  room.  The  radi- 
ato'r  schedule  is  as  follows : — No.  1,  height  22  in.,  4 
columns,  20  sections,  surface  86^  ft.,  recessed ;  No.  2, 
height  22  in.,  4  columns,  21  sections,  surface  91  ft. ; 
No.  3,  same  as  No.  2;  No.  4,  same  as  No.  1;  No.  5, 
height  38  in.,  3  columns,  12  sections,  60  ft.  surface; 
Nos.  6,  7  and  8  are  the  same  as  No.  5.  The  total  radi- 
ating surface  of  the  8  radiators  is  595  sq.  ft.,  providing 
1  sq.  ft.  of  radiation  for  93  cu.  ft.  of  contents. 

A  typical  guest's  room  16  ft.  square  and  11  ft.  high 
is  located  on  the  corner  of  the  building  and  has  2 
outside  walls  and  2  windows.  The  contents  is  2186 
cu.  ft.  which  is  heated  by  2  radiators  with  a  combined 
heating  surface  of  60  ft.  providing  1  sq.  ft.  of  radiating 
surface  for  47  cu.  ft.  of  contents. 

As  an  example  of  the  heating  of  an  inside  room  we 
will  select  one  10  by  16  ft.  and  11  ft.  high  with  one 
(Continued  on  page  227.) 
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SMALL  PLANT  RECORDS 


Why  Records  Should  Be  Kept,  the  Incentive  to  do   Better  Work,  Method  of  Increasing  Salary 

By  a.  D.  Palmer 


1HAVE  noted  with  considerable  interest  the  number 
of  expense  charts  and  diagrams,  etc.,  which  have 
been  pubHshed  in  Practical  Engineer  from  time  to 

time,  during  the  last  few  years.  With  few  excep- 
tions, these  charts  have  all  been  adapted  to  large  plants; 
but  with  the  present  competition  between  the  central- 
station  solicitor  and  the  engineer  operating  the  isolated 
plant,  it  is,  if  anything,  very  necessary  that  the  small- 
plant  engineer  should  have  and  keep  records  of  his  plant's 
management  and  operation. 

The  idea  (which  some  engineers  entertain),  that  the 
•central-station  solicitor  should  be  ousted  when  he  visits 
■our  plants,  is  all  wrong.  Courtesy  even  to  our  worst 
■enemy  costs  nothing,  and  in  nine  cases  out  of  ten  is  a 
profitable  investment. 


Jones."  Smith  was  an  old  timer,  a  splendid  engineer 
as  far  as  operating  went,  but  lacking  in  executive  ability. 
Black  was  as  good  an  engineer  as  Smith  and  a  master 
man,  but,  unfortunately,  he  allowed  his  home  troubles 
to  interfere  with  his  work.  Jones  was  the  highest  type 
of  engineer,  a  thorough  business  man,  and  a  first-class 
machinist. 

Now,  this  plant  had  been  operating  some  6  months, 
and  during  that  time  the  superintendent  had  acted  as 
chief  engineer,  but  his  sudden  resignation  made  it  neces- 
sary for  the  company  to  employ  a  chief,  and  with  this 
object  in  view,  they  asked  each  of  their  3  engineers 
what  pay  they  would  expect  to  take  the  chief's  position. 
Smith  asked  $32.00  per  week ;  Black  asked  $35.00  for  a 
6-day  week  of  8  hr.  per  day,  and  Jones  offered  to  take 
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REPORT  FORMS  FOR  SMALL  PLANT 


Personally  I  allow  no  man  to  bulldoze  me  or  meddle 
with  my  work,  but  if  a  man  corfies  to  me  with  a  civil 
•question,  he  gets  a  civil  answer,  and  it's  a  policy  that 
I've  found  mighty  useful.  And  this  holds  good  in  the 
plant  where  there  is  one  man,  doing  his  own  firing  and 
running,  with  a  dozen  other  jobs  thrown  in,  as  well  as 
the  plant  where  there  are  a  half  dozen  engineers  who 
never  need  take  off  their  boiled  shirts  as  far  as  their 
work  is  concerned.  In  the  plant  where  a  log  is  kept  of 
the  plant  incomings  and  outgoings,  there  (generally 
speaking)  need  be  little  fear  of  the  central  station. 

System  in  the  engine  room  is  just  as  necessary  as 
system  in  the  office,  and  I  have  found  that  in  the  plants 
where  records  are  kept,  the  greatest  economy  is  prac- 
ticed. I  can  remember  when  I  could  not  understand 
this,  but  now  I  figure  it  has  been  largely  due  to  our 
desire  to  do  better  than  the  other  fellow  did. 

Let  me  cite  a  little  case  of  which  I  recently  heard. 
In  a  certain  plant  in  New  England,  there  were  3  oper- 
ating engineers,  whom  we  will  call  "Smith,  Black  and 


the  job  for  50  per  cent  of  the  saving  he  could  make  over 
the  company's  present  operating  expense,  and  this  to 
hold  on  a  4-yr.  contract. 

The  company  took  Jones'  offer,  and  at  the  end  of 
5  months  they  were  very  glad  to  make  a  new  contract, 
Jones  to  get  $50.00  per  week,  and  a  bonus  upon  his 
keeping  the  bills  down  to  his  own  standard.  Not  so  bad 
for  a  stationary  engineer,  what?  Jones  took  a  big 
chance?  Not  at  all.  From  the  day  Jones  began  work 
in  that  plant,  he  kept  a  private  log  sheet  covering  every 
item  of  expense  that  it  was  possible  for  him  to  ascer- 
tain, and  this  with  his  business  ability,  showed  him  where 
his  company  was  wasting  hundreds  of  dollars.  I  have 
been  told  by  other  engineers  that  the  first  week  Jones 
was  chief  he  plugged  one  leak  that  effected  a  saving  of 
from  $150  to  $200  per  month. 

I  realize,  of  course,  that  every  engineer  is  not  the 
business  genius  that  Jones  is,  and  I've  only  cited  this 
case  to  illustrate  what  system  will  do.  It  will  surprise 
one,  how  even  in  the  smallest  plants,  an  operating  and 
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expense  chart  will  cut  down  bills,  and  settle  arguments. 

Of  course,  every  engineer  can  draw  out  a  chart  to 
meet  his  own  requirements,  but  others'  ideas  often  help 
lis  to  note  details  we  would  otherwise  overlook. 

The  accompanying  chart  is  one  I  have  used  ofif  and 
on  for  some  lo  yr.,  and  I've  found  that  it  covers  most 
of  the  needs  of  the  smaller,  plants. 


A  PLEA  FOR  HEAVIER  BELT 
PULLEYS 

By  Wilbur  R.  Smith 

A  FEW  years  ago  the  weight  of  cast-iron  pulleys 
was  determined  by  practical  precaution ;  after 
scientific  analysis  and  deduction  have  been 
brought  into  play,  however,  their  proportions 
are  arrived  at  by  considering  dimensions  and  strength 
of  material  as  compared  with  the  strain  to  be  borne  and 
allowing  a  factor  of  safety,  which,  should  the  actual 
working  strain  to  which  the  pulley  is  put  be  as  as- 
sumed, and  the  material  a  homogeneous  mass  of  the 
properties  per  inch  as  estimated,  would  perhaps,  be 
more  than  enough  and  in  the  statement  may  appear 
high. 

That  this  is  not  the  case,  however,  and  that  there 
are  many  factors  entering  into  the  equation  which 
more  torque  or  stress  per  assumed  hp.  does  not  in  any 
way  provide  for,  I  believe  any  one  who  has  had  practi- 
cal experience  with  belt  transmission  will  agree.  And 
although  many  of  these  should  technically  no  doubt 
be  considered  as  abuses,  yet  I  think  that  manufac- 
turers of  iron  pulleys  should  take  them  into  consider- 
ation and  provide  amply  for  them  for  self  protection 
and  the  reputation  of  their  goods  if  for  no  other  reason. 

In  the  first  place  there  are  variations  in  strength  of 
material  in  the  pulleys  themselves  which  should  be 
guarded  against  by  excess  of  weight.  Flaws  and  blow 
holes,  chills  and  shrinkage  strains  may  be  estimated 
scientifically  by  one  skillful  with  a  pencil,  but  in  prac- 
tical application  prove  a  law  of  exceptions. 

With  a  desire  to  be  more  than  fair  to  the  manu- 
facturer, let  us  assume  that  least  among  the  causes 
of  failure  in  cast-iron  pulleys  is  defective  material,  and 
assuming  perfect  proportion  and  distribution  of  ma- 
terial to  obtain  100  per  cent  of  given  weight,  the  varia- 
tion of  conditions  under  which  the  pulley  may  reason- 
ably be  expected  to  work  demands  attention. 

Examples  are  sudden  starting  with  hard  pull  on 
slow  speed,  for  instance  where  a  large  pulley  drives  a 
heavy  load  of  transmission  which  in  turn  is  belted  up 
to  high-speed  machinery;  improper  designing  of  belt 
speeds,  as  for  instance  where  belt  speed  may  be  re- 
duced and  belt  tension  increased  to  get  through  a  close 
place — bad  practice,  perhaps,  but  only  what  a  manu- 
facturer may  expect  his  pulley  to  encounter  and  there 
are  few  installations  but  what  have  an  illustration ; 
temperature  conditions;  for  instance  a  split  pulley 
brought  up  tight  in  summer  and  subjected  to  freezing 
temperature  the  next  winter,  improperly  fitted  keys  or 
poorly  cut  keyways  in  shafting,  things  which  happen 
but  for  which  few  will  admit  responsibility;  slightly 
sprung  shafting,  not  bad  enough  to  be  considered, 
perhaps,  but  causing  additional  strain  on  pulleys. 

These  and  many  other  little  things  go  to  make  up 
a  "Factor  of  Danger"  which,  sometimes  equal  to  the 
designer's  "Factor  of  Safety,"  can  be  expected  to  con- 
front a  pulley  almost  any  place  where  it  is  sent. 

Aside  from  his  reputation  which  the  manufacturer 
wishes  to  keep  in  nice  shape,  the  matter  as  viewed 
from  a  standpoint  of  profit  should  cause  him  to  figure 


carefully  whether  he  is  not  losing  more  by  claims  than 
he  is  saving  in  material,  as  those  causes  of  failure 
which  may  be  classed  as  abuse  are  usually  hard  to 
prove,  and  a  few  factory  shutdowns  in  a  neighborhood 
due  to  pulley  failure  will  offset  a  lot  of  advertising. 

I  have  been  watching  this  for  several  years  and 
noting  the  weight  of  pulleys  being  cut  down  little  by 
little  until  I  do  not  see  how  it  can  very  well  be  reduced 
much  farther,  as  some  of  them  now  look  too  feeble  to 
take  care  of  themselves.  Of  course  foundry  practice 
and  chemistry  have  made  a  reduction  possible,  but 
not  an  extreme. 

During  the  same  time  as  I  have  been  watching  and 
noticing  the  weights  decrease  I  have  also  noticed  the 
failures  increase,  until  only  recently  I  saw  3  split  iron 
pulleys  bought  before  one  was  found  which  would 
stand  up  and  do  the  work  on  a  drive  where  all  condi- 
tions were  apparently  right  except  the  pulley,  and 
where  the  conditions  could  not  vary  much  as  it  was 
used  to  drive  an  exhaust  fan,  merely  a  moving  air  load 
which  I  would  think  about  as  uniform  as  a  load  could 
be. 

I  should  think  that  anyone  dependent  on  sound 
pulleys  for  continuous  operation  of  mill  or  factory 
would  be  glad  to  pay  a  little  more  for  a  few  pounds  of 
extra  iron,  and  be  sure  of  getting  satisfaction  and 
safety.  

OIL  IN  LOW-PRESSURE  TURBINES 

Care  Necessary  When  Using  Exhaust  From  Recipro- 
cating Engines 

WHEN  utilizing  engine  exhaust  in  a  low-pressure 
steam  turbine,  difficulty  may  be  encountered 
in  the  last  stages  because  of  the  comparatively 
low  temperature  which  thickens  the  oil.  In 
this  connection,  the  following  evidence  from  users  of 
such  turbines  is  interesting. 

If  oil  is  allowed  to  remain  in  the  steam  furnished 
to  the  low-pressure  turbines,  it  will  undoubtedly 
deposit  on  the  blades  and  so  close  up  the  blading,  and, 
in  turn,  cut  down  the  capacity  of  the  machine  materi- 
ally. To  prevent  this  a  suitable  oil  strainer  should 
be  installed  in  the  low-pressure  steam  line  between 
the  engine  and  the  steam  turbines  to  abstract  all  oil, 
dirt  and  moisture  from  the  steam  before  entering  the 
low-pressure  turbine. 

In  the  low-pressure  stages  of  high-pressure  turbines 
we  have  in  a  few  cases  seen  considerable  accumulations 
of  organic  matter,  in  some  cases  the  collections  being 
enough  to  afifect  the  economy  slightly.  We  have  not 
seen  this  condition  in  any  low-pressure  turbines  and  we 
have  had  no  complaint  which  indicated  the  presence 
of  this  trouble.  We  cannot,  however,  positively  state 
that  such  accumulations  will  never  occur.  Experience 
with  such  accumulations  on  turbine  blades  indicates 
that  they  form  slo\Vly  and  are  easily  removed. 

In  our  experience  with  low-pressure  turbines,  we 
have  found  a  few  cases  in  which  the  blades  have  been 
choked  by  a  mixture  of  cylinder  oil  and  concentrates 
from  the  boilers,  the  result  being  a  decrease  in  the 
size  of  the  passages  and  corresponding  effect  on  the 
turbine  capacity. 

So  far  as  our  observation  goes,  this  action  does 
not  take  place  where  oil  only  is  present,  but  in  case 
of  faulty  boiler  operation  where  foaming  takes  place, 
scale-forming  material  thrown  over  by  this  will  mix 
with  the  oil  and  cause  trouble.  Generally  speaking, 
steam  velocities  will  not  keep  the  blades  clear  of 
accumulations  of  this  kind. 
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CYLINDER  PACKING  RINGS 

Renewing  Them   Easily   and   Successfully.     How  to   Get  a  Perfect  Fit 

By  F.  W.  Bentley,  Jr. 


CYLINDER  packing  rings  of  an  engine  are  of 
importance  with  respect  to  the  efficiency  of  the 
engine,  equal  almost  to  that  of  the  valve  motion 
itself.  Manufacture  and  fitting  of  these  rings 
at  the  factory,  is  generally  executed  to  a  great  degree 
of  nicety  by  the  use  of  accurate  and  special  machinery 
for  that  purpose,  but  their  application  to  a  slightly 
worn  cylinder  with  the  assistance  of  perhaps  only  a 
hack  saw  and  file  is  a  very  different  proposition. 

After  a  period  of  service  the  average  engine  cylin- 
der presents  a  peculiar  condition  of  wear  that  must 
be  primarily  considered  m  the  application  of  new 
packing  rings.  The  central  portion  of  the  cylinder  is 
invariably  smaller,  as  it  suflers  the  least  amount  of 
frictional  wear,  due  to  the  fact  that  the  piston  head  at 
this  point  experiences  the  greatest  buoyant  force  and 
velocity  from  the  steam  acting  on  either  stroke  of  the 
piston.  At  either  end  of  the  cylinder,  the  head  is  not 
subject  to  this  action  of  the  steam  upon  it,  as  the 
reduced  steam  pressure  in  the  cylinder  near  the  point 
of  the  stroke  reversal  allows  the  piston  and  head  a 
greater  pressure  on  the  cylinder  walls  and  more  pro- 
longed frictional  contact.  Fig.  1  will  make  this  condi- 
tion of  cylinder  wear  clear,  and  it  can  be  readily  verified 
by  the  application  of  calipers  or  micrometers  to  the 
walls  of  any  slightly  worn  engine  cylinder. 

Allowance  for  Spring 

'PHE   size  to  which  the  outside  diameter  of  a  new 
packing  ring  should  be  turned  to  allow  for  expan- 
sion or  spring  against  the  cylinder  walls  is  important. 
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FIG.  1.     SHOWING  THE  GREATER  CYLINDER  WEAR  AT  THE  ENDS 
FIG.    2.       METHODS    OF    MAKING    THE    JOINT;     A,     NOT    RECOM- 
MENDED; B,  EASY  TO  MAKE  AND  STRONG 

a  safe  rule  in  determining  the  diameter  of  the  new 
rings  being  to  allow  1/64  in.  for  each  inch  of  the  small- 
est diameter  of  the  inside  of  the  cylinder.  For  in- 
stance in  Fig.  1,  if  the  smallest  portion  of  the  cylinder 
at  A  measures  10  in.,  the  diameter  of  the  new  ring 
should  be  10/64  =  5/32  in.  larger,  or  10  5/32  in.  diam- 
eter. This  allowauce  insures  a  reasonable  amount 
of  expansion  against  the  cylinder  walls  when  the  ring 


is   forced   into   the   cylinder,   and  also   avoids   a   con 
siderable  amount  of  filing  at  the  ring  ends  to  make  it 
fit  the  cylinder. 

The  Joint 

'PHE  break  or  opening  cut  in  the  solid  ring  to  allow 
it  to  slip  over  the  head,  and  for  the  purpose  of  fit- 
ting the  rmg,  is  made  m  a  number  of  ways.  Fig. 
2  A  shows  a  common  method  used  to  secure  a  con- 
tinuous overlapping  of  the  ring  ends,  but  this  has  a 
decided  tendency  to  weaken  them.  B  however  shows 
the  most  common  and  practical  method  of  cutting  the 
ring  in  one  operation  or  cut,  leaving  a  plain  scarf  lap 
opening,  which  is  far  easier  to  file  in  fitting  the  ring 
and  in  no  way  weakens  the  ring  ends. 
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FIG.   3.     ELLIPTICAL  FORM  OF  RING  WHEN   SPRUNG  TOGETHER 

Figure  3  shows  the  elliptical  shape  into  which  the 
ring  is  forced  when  it  is  placed  in  the  cylinder  before 
fitting.  It  will  be  noticed  that  its  contact  with  the 
cylinder  occurs  at  only  2  places,  namely  at  the  belly 
of  the  ring  and  at  the  ring  ends. 

Filing  to   a   Fit 

£]NDS  of  the  ring  should  now  be  filed  so  as  to  allow 
but  slight  overlapping  of  the  scarfed  ends  when 
the  ring  is  placed  in  the  central  or  least  worn  por- 
tion of  the  cylinder.  This  preliminary  roughing  off 
process  can  be  done  with  a  moderately  coarse  bastard 
file,  but  the  final  cut  from  the  faces  of  ring  ends  should 
be  taken  with  a  file  of  the  smooth  or  milled  face  class. 
While  holding  the  ring  in  the  vise  to  remove  the 
stock  at  the  ring  ends,  the  face  of  the  opening  under 
the  file  should  be  close  to  the  jaws  of  the  vise,  in 
order  that  the  drag  or  cut  of  the  file  may  not  spring  or 
break  the  brittle  cast  iron  out  of  which  such  rings  are 
generally  manufactured. 

The  lower  portion  of  the  inside  of  the  cylinder 
should  now  be  smeared  with  a  thin  coatine  of  lamp- 
black. Now  by  crossing  the  arms  and  g^rasping  the 
top  of  the  ring  with  the  thumb  and  fingers  of  the  left 
hand,  and  holding  the  2  ends  of  the  ring  together  at 
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the  bottom  with  the  ihirmb  aiul  fingers  of  the  right, 
the  ring-  can  be  held  in  a  rigid  vertical  position  and 
pushed  back  and  forth  within  the  cylinder.  By  this 
process  commonly  known  as  spotting,  the  high  points 
near  the  ends  of  the  ring  are  readily  detected  by  the 
lampblack  which  adheres  to  them  as  the  ring  is  push- 
ed through  the  cylinder.  By  filing  these  oflf  and  re- 
peating the  operation  a  number  of  times,  it  is  an  easy 
matter  to  file  away  the  high  portions  of  the  ring  ends 
quickly,  and  bring  the  remainder  of  the  ring  into  per- 
fect contact  with  the  walls  of  the  cylinder. 

In  order  to  prevent  any  possibility  of  a  cramp- 
ing of  the  rings  in  the  grooves  of  the  piston  head  at 
any  part  of  the  stroke,  it  is  necessary  that  there  should 
be  not  the  slightest  amount  of  overlap  of  the  ring  ends 
when  the  ring  passes  the  center  of  smallest  portion  of 
the  cylinder. 


PIG.   4.      PROPER  POSITION   OP  RING  IN  VISE    FOR  FILING   KNDS 
FIG.    5.      FILING   THE    ENDS   TO    MATCH 

Ends  of  the  ring-  can  be  filed  accurately  and  with 
the  faces  accurately  matching  each  other,  by  the 
method  illustrated  in  Fig.  5.  A  smooth  or  milled  file 
is  held  in*  the  jaws  of  the  vise  by  the  tang.  By 
grasping  an  end  of  the  ring  in  each  hand  the  faces 
of  the  openings  can  be  drawn  back  and  forth  over  the 
file,  for  the  final  operation  of  truing  the  ring  ends, 
thus  insuring  a  ])erfectly  t1at  bearing  of  one  end  on 
the  other. 

Care  is,  of  course,  needed  in  doing  the  work,  but 
with  tlie  hints  given  and  patience,  no  trouble  should 
be  found'  in  getting  a  satisfactory  job. 


I'^OR  Tin-:  wouK  of  the  Bureau  of  Mines,  of  whose 
value  there  is  no  need  to  present  evidence,  proper  equip- 
ment is  urgent  as  well  as  enlarged  facilities.  It  is  not 
only  a  question  of  securing  l)ettcr  practice  in  using  our 
fuels,  but  of  saving  the  su])i)ly  of  fuel  and  metallic  ores 
as  well  as  lives  of  miners.  At  present  both  offices  in 
Washington  and  laboratories  in  Pittsburgh  are  in  crowd- 
ed temporary  quarters,  and  even  now  the  laboratories 
are  asked  to  vacate. 

In  the  fuel  field,  the  work  includes  besides  that  in  the 
interest  of  economy  in  government  purchase  and  use  of 
fuel,  investigations  on  the  heat  value  of  coals,  their 
suitability  for  use  in  gas  i)roducers,  value  of  briquets, 
lignite  and  peat,  value  of  liquid  fuels,  and  methods  of 
smokeless  combustion.  Alining  methods  including  re- 
moval and  reduction  of  ore  and  safeguarding  health 
and  lives  are  subjects  of  careful,  continuous  study  and 
report  through  bulletins  that  are  furnished  free  to  those 
who  have  use  for  them,  but  are  not  wasted  broadcast. 

As  a  mere  matter  of  lessening  the  cost  of  operating 
government  establishments,  the  Bureau  of  Mines  is 
worthy  of  complete  and  adequate  equipment  and  setting 
even  a  minimum  of  value  on  the  assistance  given  to 
industries,  the  most  lavish  provision  that  could  be  asked 
would  be  a  profitable  investment  for  the  country. 


OHIO  LICENSE  REPORT 

Work  Done  by  the  Examiners  of  Steam  Engineers  and 

the  Boiler  Inspection  Departments  During 

the  Fiscal  Year  Ending  Nov.  15,  1912 

P.V    C.    II.    W'IR.MI-L 

NUAIBER  of  applications  for  engineer's  license, 
2391 ;  number  of  applications  for  boiler  oper- 
ator's license,  1410;  total  number  of  applications 
received,  3701.  Number  of  engineers  failing  to 
(lualify  for  license,  11-1:9;  number  of  boiler  operators 
failing  to  qualify,  388;  total  number  failing  to  qualify, 
1.537.  Number  of  engineers  qualifying  for  license, 
1142  ;  number  of  boiler  operators  qualifying  for  license, 
1022;  total  number  cpialifying  for  license,  2164.  Num- 
ber of  engineers  licenses  revoked  for  cause,  3  ;  number 
of  engineer's  licenses  expired,  690;  number  of  boiler 
operator's  licenses  expired,  271 ;  total  number  of  en- 
gineer's and  boiler  operator's  licenses  expired,  964. 
Number  of  engineer's  licenses  renewed,  12,775 ;  num- 
ber of  boiler  operator's  licenses  renewed,  1822 ;  total 
number  of  licenses  renewed,  14,597.  Total  number  of 
engineers  holding  licenses  to  operate,  13,917.  Total 
number  of  boiler  operators  holding  licenses  to  operate, 
2844.  Grand  total  of  engineers  and  boiler  operators 
licensed  by  the  department,  16,761.  Total  receipts 
from  examinations  and  license  renewals,  $36,596.00. 
Total  expense  of  maintenance  of  the  department,  $29,- 
557.23. 

I'ourteen  employers  and  18  operators  were  arrested 
and  convicted  for  violating  the  law. 

A  census  was  taken  of  the  steam  plants  in  the 
First.  Second  and  Seventh  districts,  which  includes 
the  cities  of  Cincinnati,  Cleveland,  and  Toledo,  by  the 
Board  of  Steam  Engineers'  Examiners.  The  results 
derived  from  this  census  are  manifested  in  the  number 
of  convictions  secured  against  violators;  the  increased 
number  of  licenses  issued,  and  the  consequent  in- 
creased protection  aflforded  the  public. 

The  law  creating  the  boiler  inspection  department 
went  into  partial  effect  on  January  1,  1912,  but  did 
not  become  fully  effective  until  July  1,  1912.  The  fol- 
lowing report  covers  an  approximate  period  of  about 
7  months  : 

State  inspections  reported,  1980;  insurance  inspec- 
tions reported,  11,670;  boilers  registered  and  certified, 
-12,150;  boilers  held  for  repairs,  302;  boilers  condemned 
and  out  of  service,  198.  Ohio  Standard  boilers  built 
and   approved   since  July   1,   1912,   702. 

Fifty-nine  boiler  manufacturers  were  registered 
and  authorized  to  build  Ohio  Standard  boilers;  of  this 
number,  23  are  Ohio  builders  and  36  are  foreign  con- 
cerns. 

One  hundred  and  seventy  applicants  took  the  ex- 
amination in  order  to  qualify  as  boiler  inspectors;  of 
this  number,  146  qualified  to  act  as  such.  From  the 
list  of  those  who  qualified,  10  inspectors  were  com- 
missioned to  act  as  "general  inspectors"  in  the  service 
of  the  State,  and  104  were  commissioned  to  act  as 
"special  inspectors"  in  insurance  service. 

Three  boiler  explosions,  in  which  3  persons  were 
killed  and  1  injured,  were  reported.  Four  explosions 
which  caused  the  deaths  of  4  persons,  and  the  injury 
of  11.  occurred  on  boilers  not  covered  by  the  law. 

Total  receipts  from  inspections,  examinations,  and 
certificate  fees,  $16,431.25.  Total  expenses  of  the  de- 
partment, $34,811.52. 
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THE  TWO-STROKE  DIESEL  ENGINE 

A    Working   Stroke    Each    Revolution    Giving    More    Power  and  Less  Weight; 

Scavenging  and  Regulation 

By  Alfred  Gradenwitz 


the  Method  of 


ATTEMPTS  recently  made  to  utilize  a  given 
cylinder  volume  more  advantageously  than 
according  to  the  4-stroke  process  have  resulted 
in  the  construction  of  3-stroke  Diesel  motors. 
Whereas  the  4-stroke  motor  requires  2  complete  revo- 
lutions to  yield  useful  work  during  one  piston  stroke, 
the  2-stroke  motor  gives  a  working  stroke  during  each 
revolution. 

It  is  true  that  the  2-stroke  process  entails  the  use 
of  a  special  scavenging  pump  to  discharge  the  exhaust 


and  erection  entail  serious  difficulties.  Messrs.  Sulzer 
Bros.,  of  Winterthur,  Switzerland,  who  have  devel- 
oped the  2-stroke  Diesel  engine,  use  it  generally  for 
outputs  of  upwards  of  700  hp. 

Special  Features 

'PHE   2-stroke   Diesel   motor  resembles   the   4-stroke 

type  as  far  as  its  outside  arrangement  is  concerned. 

The  cylinders  are  likewise  vertical;  their  jackets  are 

cast  of  one  piece  with  the  frame,  the  working  cylinders 


t 


FIG.    5. 


TESTING    FLOOR    IN    THE    SULZER    FACTORY,  SHOWING  COMPARATIVE  SIZE  OF  4-CYCLE  AND  2-CYCLE 

DIESEL  ENGINES 


gases.  Four-stroke  motors,  which  are  slightly  simpler 
from  a  constructive  point  of  view,  are  therefore  gen- 
erally preferable  for  small  and  medium  installations. 
In  connection  with  large  units,  the  addition  of  an 
air  pump,  however,  is  of  much  less  importance,  the 
more  so  as  the  pump  discharging  the  scavenging  air, 
works  at  very  low  pressures  and  accordingly  under 
extremely  favorable  conditions.  On  the  other  hand, 
the  reduction  in  weight  is  of  paramount  importance 
for  large  units,  the  frames  bases  and  flywheels  of  large 
4-stroke  motors  being  so  heavy  that  their  transport 


are  encased  and  the  piston  is  designed  as  crosshead. 
Apart  from  the  compressed  air  pump  which  serves 
to  introduce  fuel  oil  into  the  cylinder  and  to  start  the 
engine,  2-stroke  motors  comprise  a  scavenging  air 
pump  arranged,  in  accordance  with  local  conditions, 
in  the  basement  or  above  the  floor.  The  scavenging 
air  valves, .like  the  other  valve,  are  arranged  in  the 
cylinder  head.  The  exhaust  valves  are,  however,  re- 
placed by  slots  in  the  working  cylinder  and  the  fuel 
supply  is  regulated  automatically  in  accordance  with 
the  load  on  the  engine.     All  motors  of  this  type  have 
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an  attachment  for  changing  speed  during  operation,     vaporizing  and  injecting  the  fuel,  as  well  as  the  vari- 
Figure  1  represents  cross-sections  of  the  working     able  admission   of  the  vaporizer  valve  in  accordance 


cylinder  and  head  of  a  stationary  2-stroke  motor. 
The  arrangement  of  slots  in  the  cylinder  wall  through 
which  the  exhaust  gases  leave  the  working  cylinder, 
as  the  piston  comes  near  the  lower  dead  point,  is, 
of  course,  a  typical  feature  of  3-stroke  motors.  This 
arrangement  is  an  undoubted  advantage  over  4-stroke 
motors,  which  discharge  their  exhaust  gases  through 
valves.  The  admission  of  scavenging  and  charging 
air  is  effected  through  4  valves,  arranged  symmetri- 
cally in  the  cylinder  head. 

As  seen  from  the  figure,  the  piston  comprises  at 
its  upper  end  a  cooling  compartment,  pistons  above 
a  given  size  having  to  be  cooled  with  water  or  oil. 
Telescoping  tubes  through  which  a  water  jet  in  free 


with   the  amounts   of  air  and   fuel.     The   amount   of 


FIG.    2.      SECTIOX    OP    DIESEL    2-STROKE    MARINE    ENGINE 

contact  with  air  is  projected  directly  against  the  bot- 
tom of  the  piston,  serve  to  admit  and  carry  away  cool- 
ing water,  an  arrangement  which  avoids  any  stuffing 
boxes. 

Figure  2  shows  a  cross-section  through  a  directly 
reversible  Sulzer-Diesel  marine  engine  which  has  like- 
wise been  designed  as  2-stroke. 

In  connection  with  large  units  the  special  regu- 
lation developed  by  the  constructors  would  seem  to 
deserve  more  than  passing  notice.  These  engines 
are  thus  in  a  position  to  deal  with  any  sudden  fluctu- 
ations in  load. with  least  variation  in  speed  and  at  the 
same  time  can  be  readily  connected  up  in  parallel  with 
any  other  prime  motors  of  the  same  or  any  different 
type,  such  as  steam  engines,  gas  motors  and  water 
turbines.  The  working  of  the  regulator  will  be 
understood  by  referring  to  Fig.  3. 

The    governor   controls,    in     accordance     with     its 

adjustment,   all   the   factors   on   which   the   output   of 

the  engine   depends.       These  factors   in   the   case  of 

Diesel   motors   are   the   amount   of  fuel   injected,   the 

amount  and  pressure  of  the  injection  air  required  for 


FIG.  1.     SECTIONAL  VIEW  OF  DIESEL  2-STBOKE  CYCLE  ENGINE 

fuel,  as  well  as  the  amount  of  pressure  of  the  injection 
air,  are  adjusted  for  directly  from  the  regulator.  The 
regulation  of  the  amount  of  injection  air  in  the  present 
instance,   is   effected  by  adjusting  a  slide  fitted   into 


FIG.   3.      SCHEME   OF  INJECTION  AIR  REGULATION 

the  suction  conduit  of  the  first  stage  of  the  injection 
air  pump.  The  adjustment  of  the  duration  of  open- 
ing of  the  fuel  valve,  on  account  of  the  valve  resist- 
ance, however,  requires  much  more  energy,  so  that 
the  action  of  the  regulator  itself  would  not  be  suffi- 
cient. A  pilot  valve  S  has  therefore  been  provided 
which   is  operated  by  the  pressure  from   one  of  the 
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stages  of  the  injection  air  pump.  In  the  present  in- 
stance, the  pressure  obtaining  between  the  first  stage 
1  and  the  second  stage  k  of  the  injection  pump  is 
used  for  this  purpose,  the  conduit  u  serving  to  trans- 
mit this  pressure  to  the  pilot  valves. 

The  fuel  consumption  of  a  reversible  Sulzer-Diesel 
marine  engine  is  shown  by  Fig.  4.  The  flat  shape  of 
the  curve  distinctly  shows  that  the  fuel  consumption, 
within  large  limits  of  energy,  remains  practically  con- 
stant, which  is  particularly  important  for  ships  having 
to  be  operated  at  variable  speeds. 

Figure  5  finally  shows  a  glimpse  of  the  extensive 
testing  plant  at  Messrs.  Sulzer's  works.  To  the  left 
is  shown  an  800-hp.,  4-stroke  engine,  to  the  right  a 
1300-hp.,  2-stroke,  and  in  the  middle  a  2400-hp.,  2- 
stroke  engine.     This  figure  allows  of  a  most  instruc- 
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FIG.    4.      FULL    CONSUMPTION    OF    SULZER-DIESEL    REVERSI- 
BLE  ENGINE   OF   400   H.    I'. 

tive  comparison  between  the  relative  dimensions  of 
each  type  and  strikingly  illustrates  the  reduction  in 
space  requirements  obtained  by  the  2-stroke  process. 
Before  being  delivered,  all  motors  are  taken  to 
the  testing  floor,  there  to  be  submitted  to  extensive 
tests  for  ascertaining  the  safety  of  operation,  con- 
sumption of  fuel,  output,  etc. 


ELECTRIC  CURRENT  FOR 
SMALL  PLANTS 

New   Gasoline   Generating   Sets  with  Vertical   Auto- 
mobile Type  Engines 

IN  building  these  sets,  the  makers  have   sought  to 
supply  the  increasing  demand  for  simple  generating 
units   for   isolated   country   estates,   hotels,   apart- 
ments, shops,  mills  and  vessels  of  all  sorts,  to  give 
satisfactory   operation   under   the   most   trying  condi- 
tions. 

The  multi-cylinder,  vertical  automobile  type  of 
engine  has  been  chosen  as  the  most  suitable  under  the 
conditions,  because  of  its  reliability  in  hard  service  and 
the  high  state  of  development  to  which  its  design  has 
been  carried. 

These  generating  sets  consist  of  Sturtevant  gasoline 
engines  direct  connected  to  electric  generators.  The 
engine  is  of  the  4-stroke  cycle,  vertical,  water-cooled 
type  with  4  or  6  cylinders  according  to  size.  At  pres- 
ent sets  having  capacities  of  5,  10  and  15  kw.  are  being 
built. 

The  4  cylinders  of  the  smallest  set  are  cast  together. 
Fig.  1,  with  L  shaped  heads,  enclosed  valves  and  in- 
tegral inlet  and  exhaust  manifold  and  water  jacket; 
while  the  cylinders  of  the  larger  sizes  are  cast  in  pairs 
with  integral  water  jackets  and  T  heads,  with  valves 
located  on  both  sides.  The  camshafts  with  integral 
cams  are   driven   by  gears  from  the   main   shaft,  the 


5-kw.  set  having  one  camshaft,  while  the  other  sizes 
have  2  each.  The  base  casting  is  in  2  sections  split 
on  the  center  line  of  the  engine,  the  lower  part  contain- 
ing the  lubricating  oil.  A  separate  sub-base  holding 
both  engine  and  generator,  is  furnished  with  the  2 
larger  sizes,  while  with  the  smallest  set  the  generator 
is  overhung  on  the  engine  base. 


FIG.    1.      5-KW.    GASOLINE    GENERATING    SET 

The  sets  are  throttle  governed  by  means  of  gov- 
ernor of  the  centrifugal  vertical  type.  The  sensitive- 
ness and  close  regulation  of  the  governor  are  remark- 
able, no  fluctuation  in  voltage  from  no  load  to  full 
load,  or  from  sudden  variations  of  load,  being  notice- 
able, thus  eliminating  the  necessity  of  operating 
through  a  storage  battery  as  an  equalizer. 

Lubrication  is  positive  and  forced,  oil  being  sup- 
plied by  a  pump  to  all  the  bearings,  through  a  filter, 
which  can  be  cleaned  without  drawing  ofif  the  oil.  A 
pump  which  circulates  cooling  water  through  the 
jackets  is  gear-driven  from  the  crankshaft. 


FIG.    2.      THE     lO-KW.     GENERATING    UNIT 

Ignition  is  furnished  by  a  Bosch  high  tension  mag- 
neto driven  by  gears  from  the  crankshaft,  so  that  no 
battery  is  necessary  for  starting.  A  Sturtevant  con- 
stant level  carburetor  is  used  in  connection  with  a 
plunger  fuel  pump. 

Both  engine  and  generator  are  capable  of  maintain- 
ing an  overload  of  25  per  cent  for  2  hr.  These  sets 
are  manufactured  by  the  B.  F.  Sturtevant  Co. 
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FOREIGN  DEVELOPMENT  IN  THE  POWER  PLANT  FIELD 

Use  of  Air  Filters,  Boiler  Construction,  Combustion  in  Gas  Motor 

By  J.    H.    Blakev 


CLEAN  air  is  just  as  necessary  for  pneumatic  ma- 
chinery as  clean  water  is  for  boilers.  Pneumatic 
hammers,  drills,  riveters,  etc.,  are  found  to  wear 
out  very  quickly,  as  might  l)e  expected,  when  fed 
with  dusty  air.  for  the  reason  that  all  such  air  contains 
sand  or  other  abrasive  material  which  grinds  the 
valves,  cylinders,  and  all  finished  parts,  and  destroys 
their  fit.  '  The  fact  also  that  dust  carries  micro-organ- 
isms makes  it  desirable  that  the  air  supplied  to  refrig- 
erators, brewers,  yeast  factories,  laboratories,  ice 
plants.  l)iitter  and  cheese  factories,  and  all  places  where 
food  is  manufactured  or  prepared,  should  be  as  nearly 
(histless  as  possible.  The  same  reasoning  applies  to 
.-lir  for  heating  and  ventilating. 

In  France  and  Germany  there  are  many  large  air 
tilter  installations,  some  of  which  are  capable  of  de- 
livering 100,000  cu.  ft.  of  air  a  minute.  They  are  con- 
structed of  a  number  of  sheets  of  cloth  of  suitable 
texture,  arranged  on  a  framework  fitted  with  springs 
to  allow  for  the  expansion  and  contraction  caused  by 
atmospheric  changes.  They  will  run  day  and  night 
for  4  to  6  weeks.  After  that  time  the  cloth  must  be 
cleaned.  The  first  cleaning  may  be  done  by  beating 
or  by  means  of  a  vacuum  cleaner;  the  second  and  sub- 
sequent cleanings,  however,  must  be  more  thorough, 
which  is  generally  accomplished  by  soaking  the  cloth 
in  a  chemical. 

Large  installations  are  fiirnished  with  an  indicator 
which  shows  the  difference  of  pressure  on  the  2  sides 
of  the  cloth.  When  the  cloth  is  new,  this  difference 
of  pressure  is  about  the  1/10,000  part  of  an  atmosphere. 
Consequently  the  indicator  shows  the  condition  of  the 
cloth,  and  after  cleaning  will  show  very  accurately  how 
well  this  has  been  done. 

Lessons  to  Be  Drawn  from  Boiler  Explosions 

ACCORDING  to  a  writer  in  the  Bulletin  of  the  Asso- 
ciation of  Boiler  Owners  of  the  North  of  France. 

,  17  boiler  explosions  occurred  between  1881  and  IDOfi 

las  the  result  of  cast  iron  being  used  in  their  construc- 
tion.    .\  number  of  these  explosions  were  caused  by 

I  the  projection  of  the  bottom  of  the  boiler  into  a  cast- 

jiron  base. 

I       As  the  results  of  his  observations  in  a  large  num- 

Iber  of  cases,  the  author  recommends:  1.  That  cast 
iron  should  be  absolutely  banished  in  boiler  construc- 
tion. 2.  That  the  bottoms  especially  should  be  of 
boiler  plate.  3.  That  all  lap  joints  should  be  treble 
riveted,  in  quincunx.  4.  That  all  rivet  holes  should 
he  drilled  in  place.     Punching  must  be  excluded. 

The  majority  of  boiler  makers,  continues  the  writer, 

,in  riveting  the  plates,  punch  to  a  smaller  diameter  and 

'finish  the  holes  with  a  drill  slightly  larger  than  the 
rivets,   the   consecpience   being  that   the   body   of  the 

irivet  does  not  completely  fill  the  hole.  In  one  case 
the  cast-iron  boiler  head  had  come  from  the  foundry 

Iwith  rivet  holes  larger  than  the  rivets  intended  for  it, 
and  the  reaming  or  drifting  necessary  to  make  the 
holes  correspond  had  so  weakened  the  plate  as  \o 
cause  the  rupture. 

This  association  has  long  recommended  the  re- 
placement of  all   cast   iron   bv   cast   steel.     In    France 


there  are  no  government  regulations  regarding  the  con- 
struction of  boilers,  although  both  in  Austria  and  Bel- 
gium a  limit  is  ])ut  on  the  use  of  cast  iron,  and  in  Hol- 
land it  is  prohibited  altogether. 

In  conclusion  the  author  suggests  the  condemna- 
tion of  those  boilers  in  use  having  cast-iron  heads,  and 
if  this  is  not  practicable  it  would  be  proper  at  least 
to  decrease  the  time  between  the  visits  of  the  boiler 
inspector  as  the  boilers  get  older. 

Influence  of  the  Speed  of  Combustion  on  the  Efficiency 
of  a  Gas  Motor* 

JN  a  preceding  note  the  author  has  demonstrated  a 
theorem  which  can  be  stated  by  the  following  prac- 
tical rule,  applicable  to  adiabatic  motors  : 

If  the  maximum  pressure  is  limited,  by  conditions 
of  resistance,  for  instance,  there  is  an  advantage  in 
pushing  the  compression  preceding  ignition  up  to  this 
maximum  pressure  (if  it  is  possible)  and  to  produce 
combustion  at  a  constant  pressure. 

But  it  is  not  always  possible  to  operate  thus.  In 
the  case  in  which  the  pressure  in  the  cylinder  is  due 
to  the  compression  of  the  gas  previously  mixed  with 
the  air,  the  elevation  of  temperature  arising  from  the 
compression  may  occasion  a  premature  ignition.  This 
theory  is  founded  on  the  supposition  that  the  cylinder 
walls  are  absolutely  impermeable  to  heat,  which  of 
course  is  never  true. 

The  author  has  also  demonstrated  the  advantages 
of  instantaneous  combustion,  which  seems  to  be  in  con- 
tradiction with  the  proposition  stated  above.  This 
contradiction  is  only  apparent,  and  the  combination  of 
the  2  propositions  leads  to  the  following  theory;  it  is 
applicable  however  only  to  adiabatic  motors : 

1.  If  compression  before  ignition  is  not  limited  by 
any  condition  (for  instance  if  the  air  and  the  combusti- 
ble are  compressed  separately)  there  is  advantage  in 
pushing  this  previous  compression  up  to  the  limit  the 
cylinder  will  stand,  then  to  produce  combustion  at 
constant  pressure. 

2.  If  certain  conditions  limit  the  compression  be- 
fore ignition,  and  if  the  pressure  which  the  cylinder 
will  resist  is  practically  unlimited,  there  is  an  advant- 
age in  having  an  instantaneous  combustion. 

3.  It  can  be  demonstrated  that  if  certain  conditions 
(danger  of  premature  ignition  for  instance)  limit  to  p 
the  pressure  before  ignition,  and  if  the  conditions  of 
resistance  limit  to  P  the  maximum  pressure  of  the 
diagram,  (P  being  greater  than  p  but  less  than  the 
pressure  which  would  be  developed  by  a  complete  in- 
stantaneous explosion)  there  is  advantage  in  pushing 
the  compression  as  far  as  p,  then  to  make  an  instan- 
taneous partial  combustion  to  reach  the  pressure  P, 
and  finally  to  finish  the  combustion  at  constant  pres- 
sure. 

It  is  probable  that  these  conclusions  are  equally 
true  for  real  motors,  in  which  the  heat-conducting 
action  of  the  walls  is  important. 

•Notp  to  the  Krpnch  Academy  of  Sciences  by   Mons.  E.   Merigeault. 
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PRACTICAL  ELECTRICAL  ENGINEERING 

Magnetic   Circuits,   Magnetic   Density  and  Magnetizing  Force,  Permeability,  Ampere  Turns  and 

Electromagnet  Proportions 


IF  a  permanent  magnet  is  laid  on  a  horizontal  sur- 
face, as  shown  in  Fig.  i,  and  a  compass  is  placed  near 
the  north  pole  the  plane  of  the  compass  needle  will 
assume  a  position  in  line  with  the  longitudinal  axis 
of  the  magnet.     If  the  compass  is  moved  away  from  the 
end  of  the  magnet   in   a  straight   line  a  point  will  be 
reached  where  the  needle  will  start  to  turn  in  one  direc- 


FIG.    1.      TRACING    THE    PATH    OF   LINES    OP    FORCE    WITH    A 

COMPASS 

tion  or  the  other  and  if.  the  compass  is  moved  in  succes- 
sive positions  so  that  the  needle  assumes  positions,  as 
shown  in  the  figure,  the  magnetic  circuit  through  the  sur- 
rounding medium  at  one  side  of  the  magnet  will  have 
been  traced.  Obviously  an  electromagnet  or  helix  if  con- 
nected to  a  source  of  current  would  produce  similar  re- 
sults. Although  a  line  of  force  leaving  the  north  end  of 
the  magnet  may  seem  to  be  straight  and  disappear  in  the 
air,  sooner  or  later  it  will  turn  and  return  to  the  south 
pole. 


-WINDING 


PLUNGER 


FIG.  2.  TYPES  OF  PLUNGER  MAGNETS 

A  solenoid  through  which  a  current  passes  sets  up 
a  magnetic  flux  in  its  center  the  lines  radiating  from  the 
north  pole  and  returning  through  the  surrounding  me- 
dium to  the  south  pole ;  the  density  of  this  flux  depends 
upon  the  number  of  turns  of  wire  composing  the  solenoid 
and  upon  the  current.  If  a  piece  of  iron  or  steel  is  placed 
in  the  center  of  the  coil  the  number  of  lines  will  be 
greatly  increased  as  iron  or  steel  offers  much  less  resist- 


ance to  magnetic  flux  than  air.  Let  us  refer  to  the 
Practical  Reference  Tables  and  look  at  the  curves  showing 
the  relation  between  magnetizing  force  or  magnetic  densi- 
ty (lines  per  square  inch),  in  air,  H,  and  the  magnetic 
density  in  iron  and  steel,  B.  Assume  that  we  have  a 
solenoid  in  which  H  has  a  value  of  300  and  that  a  core 
of  gray  cast  iron  is  inserted  in  the  center  of  the  solenoid 
which  completely  fills  the  space.  We  now  refer  to  the 
curves  and  from  300  in  the  horizontal  row  of  figures 
at  the  bottom  follow  the  vertical  line  upward  until  it 
intersects  with  the  curve  for  gray  cast  iron,  then  follow 
horizontally  to  the  left  and  in  the  vertical  column  of 
figures  representing  the  values  of  B,  we  find  approxi- 
mately 42,500  as  the  number  of  lines  of  force  that  will 
pass  through  the  iron  core.  If  the  core  was  a  wrought 
iron  forging  or  cast  steel  the  value  of  B  would  be  ap- 
proximately 95,000. 

It  will  be  noted  that  B  does  not  increase  directly  with 
H,  as  iron  and  steel  reach  a  point  where  the  increase  in 
density  is  not  proportional  to  the  increase  in  magnetizing 
force,  but  rapidly  falls  off  and  the  metal  is  said  to  be 
saturated  when  there  is  no  appreciable  increase  in  B 
with  increase  of  H. 

Now  assume  that  the  value  of  H  in  the  solenoid  be 
increased  to  iioo  then  the  value  of  B  for  gray  cast  iron 
will  be  approximately  65,000  as  compared  to  42,500  for 
300  H.  We  have  increased  the  value  of  H  3^  but  H 
has  increased  only  about  i5'2.  It  must  be  borne  in  mind 
that  these  values  are  only  approximate  as  they  vary 
considerably  in  different  grades  of  iron. 

From  the  foregoing  we  have  seen  that  different 
mediums  vary  in  the  facility  they  offer  for  the  passage 
of  the  lines  of  force,  this'  facility  is  known  as  "magnetic 
permeability,"  for  short,  "permeability."  The  permea- 
biHty  of  air  is  taken  as  one  and  that  of  soft  iron  may 
be  2000  or  even  greater. 

Magnetic  flux  is  the  total  number  of  lines  of  force 
passing  through  a  given  area  of  a  magnetic  circuit  and 
is  denoted  by  capital  letter  F,  as  shown  in  the  Table 
of  "Symbols  and  Formulas  Used  in  the  Calculation  of 
Magnetic  Circuits"  in  the  Practical  Reference  Tables.  A 
unit  of  flux  density  is  6.45  magnetic  lines  of  force  per 
square  inch. 

Formula  (I)  in  the  table,  states  that  the  magnetic 
density  of  iron  or  steel,  B,  is  equal  to  the  total  magnetic 
flux,  F,  divided  by  the  area  in  square  inches,  A.  Assume 
that  the  total  flux  F  in  the  core  of  a  magnet  whose  area 
is  2  sq.  in.  is  100,000  lines,  then  the  density  B  per  square 
inch  is  100,000 -f- 2  =  50,000.  Conversely  the  magnetic 
flux  in  any  sectional  area  is  equal  to  the  density  in  lines 
of  force  per  square  inch  of  area  divided  by  the  area  of 
the  magnetic  circuit  in  square  inches. 
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Permeability,  as  seen  from  formula  (HI),  is  denoted 
by  the  letter  m  and  is  equal  to  the  magnetic  density  per 
square  inch  B  divided  by  the  magnetizing  force  or  lines 
of  force  in  air  per  square  inch  H.  Assume  that  in  the 
wrought-iron  core  of  an  electromagnet,  B  ==  50,000  and 
H  equals  330,  then  the  permeability  is  equal  to  50,000  -f- 
330=1515.  The  permeability  decreases  when  the  mag- 
netic density  B  increases  beyond  a  certain  point  where 
the  iron  or  steel  is  said  to  be  saturated;  that  is,  an 
increase  in  magnetizing  force  does  not  perceptibly  in- 
crease the  magnetic  density. 

Strictly  speaking,  however,  magnetic  saturation  never 
occurs  within  the  practical  limits  used  in  standard  prac- 
tice. The  practical  saturation  of  annealed  sheet  iron 
and  cast  steel  is  between   110,000  and   130,000  lines  of 


FIG.  .3.     MODIFIC.VTION  OF  A  HORSESHOE  MAGNET 

force  per  square  inch  and  gray  cast  iron  between  60,000 
and  70,000  lines  of  force  per  square  inch.  The  magne- 
tizing force  H  is  seldom  carried  above  1500  and  may  be 
anywhere  between  o  and  1500.  Annealing  increases  the 
permeability  of  iron  and  steel  at  low  magnetic  densities 
but  above  about  75,000  there  is  practically  no  gain. 

We  have  seen  in  our  study  of  electric  circuits  that 
an  electromotive  force  is  necessary  to  cause  a  current 
to  flow  through  the  resistance  of  a  conductor  and  the 
laws  governing  the  magnetic  circuit  may  be  compared  to 
an  electric  circuit.  Thus,  in  magnetic  circuits  we  have 
magnetomotive  force  comparable  to  electromotive  force 
in  electric  circuits.  Magnetomotive  force  may  be  defined 
as  that  force  which  produces  magnetism  or  magnetizing 
force  and  is  produced  by  a  helix,  through  which  a  current 
passes.  Corresponding  to  resistance  in  electric  circuits 
is  reluctance  denoted  by  the  symbol  R  which  will  be  seen 
by  reference  to  formula  (V)  in  the  Practical  Reference 
Tables  to  equal  the  average  length  of  the  magnetic  circuit 
(fivided  by  the  product  of  the  cross-sectional  area  of  the 
magnetic  circuit  in  inches  and  the  permeability.  Now  by 
Ohm's  Law  current  ^  Volts -^  Resistance  ;  in  magnetic 
circuits,  ^^lagnetic  flux  =  Magnetomotive  force  -^  Reluc- 
tance. 

Reluctance  depends  upon  the  length  of  the  circuit,  the 
sectional  area  and  the  permeabilitv. 

By  ampere  turns  is  meant  the  jiroduct  of  the  number 
of  turns  of  wire  in  a  coil  and  the  current  in  amperes, 
therefore  it  is  obvious  that  one  turn  of  wire  carrying  100 
amperes  has  the  same  magnetizing  force  as  100  turns 
with  T  ampere.  The  selection  of  the  number  of  turns 
depends  upon  the  service  the  coil  is  to  perform,  the  cur- 
rent available,  etc. 

From  formula  (VII)  we  learn  that  ampere  turns  re- 
quired for  a  specific  purpose  are  equal  to  the  continued 
product  of  a  constant  0.313,  the  magnetizing  force  H  and 
the  average  length  of  the  magnetic  circuit  1.     Assume 


that  we  wish  to  construct  a  solenoid  with  a  magnetizing 
force  of  1000  and  the  lengt-h  of  the  air  space  within  it 
is  6  in.  then  the  required  number  of  ampere  turns  is, 
0.313  X  1000  X  6=  1878  a.  t. 

From  formula  (VI)  we  derive  formula  (VIII)  which 
states  that  the  magnetizing  force  H  is  equal  to  the  prod- 
uct of  a  constant  3.192  times  the  number  of  ampere 
turns,  divided  by  the  average  length  of  the  circuit.  Re- 
ferring to  the  last  example,  assume  that  we  wish  to  find 
the  magnetizing  force  instead  of  the  ampere  turns,  then 
H=  (3.192  X  1878)  -f-6  =  998.  Had  the  decimal  places 
been  carried  out  indefinitely  the  answer  would  have  been 
1000  corresponding  to  the  magnetizing  force. 

Assume  that  under  these  conditions  we  insert  a  piece 
of  soft  gray  iron  in  the  solenoid  to  fill  the  air  space  com- 
pletely, what  would  be  the  magnetic  density  ?  Referring 
again  to  the  curves  showing  relation  between  magnetiz- 
ing force  and  magnetizing  density  we  follow  the  vertical 
line  upward  from  1000  H  to  the  intersection  of  the  curve 
for  soft  gray  iron,  then  follow  to  the  left  and  find  that 
the  magnetic  density  in  the  iron  is  approximately  64,000. 

Refer  to  the  Ampere  Turn  and  Saturation  Curves  for 
Dififerent  Qualities  of  Iron  and  Steel.  The  horizontal 
row  of  figures  at  the  bottom  indicates  the  number  of  am- 
pere turns  for  each  inch  of  length  of  the  magnetic  circuit 
and  the  vertical  column  of  figures  the  density  in  lines  of 
force  per  square  inch  area  of  the  magnetic  circuit. 

How  many  ampere  turns  per  inch  of  length  will  it 
require  to  produce  100,000  lines  of  force  in  a  wrought- 
iron  bar  I  in.  square  and  6  in.  long?  From  100,000  in  the 
lefthand  column  follow  the  horizontal  line  to  the  left 
until  it  intersects  with  the  ampere  turn  curve  for  wrought- 
iron  forgings,  then  follow  down  the  vertical  line  to  the 
bottom  where  we  find  130,  the  number  of  ampere  turns 
required  per  inch  of  length,  then  6X30=i8o=total 
number  of  ampere  turns  required. 

Permeability  curves  marked  m  are  also  shown.  To 
find  the  permeability  of  wrought  iron  at  100,000  lines  per 
square  inch,  follow  the  horizontal  line  to  the  right  from 
100,000  until  it  intersects  the  permeability  curve  and  read 
225  in  the  horizontal  row  of  figures  at  the  top. 
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FIG.  4.     SPECIAL  TYPES  OF  MAGNETS 

The  permeability  curves  represent  the  degree  of  satur- 
ation ;  up  to  about  40,000  lines  per  square  inch  the  per- 
meability of  annealed  sheet  iron,  wrought  iron  and  steel 
increases  rapidly  but  falls  ofif  from  that  point  and  reaches 
a  minimum  at  from  110,000  to  125,000,  and  at  about 
65,000  for  gray  cast  iron. 
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Proportions  of  Magnets 

J]LECTRO-MAGNETS  are  proportioned  to  give  a  cer- 
tain pull  in  pounds,  this  pull  being  proportional  to  the 
ampere  turns  and  the  area  of  the  core  in  square  inches 
for  various  air  gaps  as  shown  by  the  curves  giving  the 
relation  between  pull  in  pounds  per  square  inch  air  gap 
and  ampere  turns. 

For  example  if  we  wish  to  design  a  magnet  to  exert 
50  lb.  pull  with  Yz  in.  air  gap,  follow  the  vertical  line 
from  50  lb,  in  the  horizontal  row  of  figures  at  the  bottom, 
upward  until  it  intersects  with  the  curve  representing  Yi 
in.  air  gap,  from  here  follow  to  the  left  on  the  horizontal 
line  and  read  10,500  the  required  number  ampere  turns. 
This  is  for  rough  calculations,  the  theoretical  design  will 
be  taken  up  in  a  future  article. 

The  proportions  of  electromagnets  depend  upon  the 
class  of  work  for  which  they  are  designed,  the  length  of 
a  plunger  magnet  being  determined  by  its  range  of  action 
and  the  pull  of  short  range  magnets  by  the  area  of  the 
core.  In  general  the  outside  diameter  should  be  about  3 
times  that  of  the  plunger  and  the  length  should,  where 
possible,  be  at  least  2  to  3  times  the  outside  diameter. 

In  a  plunger  magnet  the  range  of  action  is  directly 
proportional  to  its  length  regardless  of  the  ampere  turns, 
in  the  open  magnetic  circuit  type  shown  at  A,  Fig.  2,  the 
pull  is  exerted  between  the  winding  and  the  core  and  since 
the  flux  density  is  greatest  at  the  center,  the  pull  will 
also  be  greatest  at  that  point. 

Owing  to  the  great  reluctance  of  the  magnetic  circuit 
in  this  type  of  magnet,  on  account  of  the  long  path  of  the 
flux  through  the  air,  it  is  suitable  only  where  small  force 
is  needed.  To  reduce  the  reluctance  of  the  magnetic 
circuit,  plunger  magnets  are  made  iron  clad  so  that  the 
magnetic  circuit  is  composed  entirely  of  magnetic  sub- 
stances when  the  plunger  is  drawn  up  into  the  magnet, 
with  the  exception  of  the  small  air  gap  around  the  plunger 
at  the  bottom  side  and  between  the  plunger  and  stop. 

Another  form  of  plunger  magnet  is  shown  at  C  in 
which  the  iron  case  is  replaced  by  a  yoke.  It  is  custo- 
mary to  provide  a  stop  at  the  top  which  is  generally  made 
integral  with  the  yoke  or  case,  therefore,  with  such  de- 
sign the  pull  is  composed  of  2  components  ;  one  is  the 
pull  between  the  end  of  the  stop  and  the  plunger  and 
the  other  that  between  the  coil  and  the  plunger.  The 
first  is  important  at  the  beginning  of  the  stroke  but 
quickly  falls  below  the  coil  pull  as  the  plunger  is  drawn 
out.  When  the  plunger  has  been  withdrawn  about  0.6 
its  length  the  pull  rapidly  decreases  to  the  minimum  as 
it  moves  toward  the  bottom  of  the  coil. 

Figure  3  shows  a  modification  of  the  horseshoe  mag- 
net consisting  of  2  electromagnets  attached  to  a  cross 
bar  which  with  the  armature  forms  a  continuous  magnetic 
circuit  of  low  reluctance ;  Fig.  4  shows  several  special 
types  of  magnets.  It  is  frequently  desirable  to  use  but 
a  single  magnet  and  a  good  arrangement  for  short  range 
work  is  shown  at  A.  To  increase  the  range  of  a  magnet 
2  forms  of  cores  and  armatures  shown  at  C  and  B  suggest 
themselves ;  in  both  forms  the  air  gap  is  materially  re- 
duced thereby  securing  a  stronger  and  more  uniform 
pull  and  wider  range. 

The  form  shown  at  C  is  best  adapted  for  a  single 
magnet  the  quadrant  shaped  armatures  being  substituted 
for  the  flat  armature  in  the  form  of  construction  shown 
at  A.  The  arrangement  shown  at  B  is  suitable  for  the 
double  or  horseshoe  magnet  in  Fig.  3,  conical  holes  being 
drilled  into  the  armature  to  receive  the  elongated  cone- 
shaped  ends  of  the  cores. 


NOVEL  TURBINE  INSTALLATION 

Six  Thousand  Horsepower  Turbines  Driving  Direct- 
Current  Generators,  Reducing  Gearing,  the 
Largest  Ever  Built 

TWO  sets  of  machines  are  being  furniished  by 
the  Westinghouse  Machine  Co.,  of  East  Pitts- 
burgh, Pa.,  to  the  Cleveland  Electric  Illuminat- 
ing Co.,  which  are  not  only  noteworthy  in  their 
application,  but  interesting  in  their  combination.  Each 
set  of  apparatus  consists  of  a  6000-hp.  steam  turbine, 
a  6000-hp.  direct-current  generator  and  a  reduction 
gear  of  corresponding  capacity. 

The  steam  turbine,  running  at  a  speed  of  1800 
r.p.m.,  drives  the  generator,  which  runs  at  a  speed  of 
180  r.p.m.  This  is  made  possible  through  the  inter- 
position of  the  reduction  gear,  which  equalizes  the 
speed  of  the  entire  combination.  The  unit  represents 
the  largest  direct-current  generator  that  has  ever  been 
built  for  turbine  drive,  as  well  as  the  largest  turbine 
driven  gear  ever  built. 

Six  thousanfl  horsepower  in  electric  current  is 
developed,  which  the  company  supplies  for  lighting 
in  the  downtown  part  of  the  city  as  well  as  for  the 
electric  railway  system.  Another  interesting  feature 
is  that  the  exhaust  steam  is  used  for  heating  purposes 
in  nearby  buildings. 


TROUBLESOME  LIGHTING 
CIRCUIT 

Cause  of  the  Trouble  and  How  it  was  Located 

By  T.  G.  Thurston 

THE  telephone  bell  rang,  and  upon  picking  up  the 
receiver,  the  genial  voice  of  one  of  my  engineer 
friends  greeted  me.  He  was  having  trouble  with 
some  wiring  he  had  just  installed  and  calmly  in- 
formed me  that  the  fuses  would  blow  when  he  opened  the 
switch.  When  I  recovered  from  this  astonishing  bit  of 
information  I  suggested  he  might  be  mistaken  but  he 
was  absolutely  sure  of  his  point  and  asked  me  to  come 
over  at  the  earliest  opportunity  and  see  if  I  could  solve 
the  mystery. 

When  I  arrived  on  the  scene  the  lights  were  on  and 
my  friend,  to  prove  his  point,  proceeded  to  switch  them 
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THAT  TROUBLESOME  CIRCUIT 

off  and  sure  enough  when  he  turned  the  switch,  out  went 
the  lights.  With  a  superior  Sherlock  Holmes  air,  I 
proceeded  to  disconnect  the  switch  and  take  it  apart, 
informing  my  friend  that  it  was  a  simple  case  of  short 
circuit  in  the  switch.  He  succeeded  fairly  well  in  sup- 
pressing a  grin  of  amusement  and  did  not  venture  to 
contradict  my  statement ;  he  failed  also  to  mention  that 
he  had  proceeded  on  this  theory  himself  and  had  found, 
the  switch  O.  K.,  so  he  waited  for  a  good  laugh,  at  my 
expense  and  he  got  it. 
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When  I  had  the  switcli  apart  and  found  it  O.  K.  I 
was  stumped.  Leaving  the  switch  disconnected  I  opened 
the  main  switch  in  the  fuse  cabinet  and  replaced  the 
fuses.  Now  if  my  friend's  diagnosis  was  correct  the 
fuses  should  blow  when  the  main  switch  was  closed, 
seeing  the  troublesome  circuit  was  0])en  by  being  dis- 
connected at  the  switcli,  nothing  happened  however. 

C'oming  back  to  tiie  room  where  the  troublesome  cir- 
cuit and  switch  were  located  a  new  mystery  presented 
itself,  the  lights  that  should  have  been  out,  as  the  cir- 
cuit was  open  at  tlie  disconnected  switch,  were  burning 
.Vow  a  switch  that  will  blow  fuses  when  it  is  opened  is 
l)ad  enough  but  lights  that  will  burn  on  open  circuit  are 
aI)out  the  limit.  The  trouble  evidently  was  not  in  the 
switch  so  I  began  to  investigate  his  connections,  which 
was  (|uite  a  proposition. 

The  wires  were  run  in  moulding  and  several  clusters 
that  l)ranched  off  the  main,  were  controlled  by  the  main 
switch  in  the  fuse  cabinet,  the  only  exception  was  the 
one  on  which  he  was  having  his  trouble  for  which  he 
desired  a  sej^arate  switch.  In  trying  to  save  wire  he 
had  made  several  ingenious  comiections  which  I  tried 
vainly  to  figure  out  by  inspection.  1  finally  made  a 
sketch  of  the  connections  and  after  eliminating  all  but 
the  essential  parts  1  found  he  had  connected  the  trouble- 
some switch  and  circuit  as  shown  in  the  diagram. 

I  cut  out  tlie  section  A  B  of  the  circuit  connected  the 
switch  again  and  everything  was  rosy.  Inspection  of 
the  switch  disclosed  the  fact  that  what  my  friend  thought 
was  the  open  position  of  the  switch  was  the  closed  posi- 
ion.  hence  when  he  closed  the  switch  he  had  a  dead  short 
circuit  across  the  main  and  of  course  the  fuses  went. 


ELECTRICALLY  OPERATED 
BRIDGE 

Description  of  Equipment  at  Portland,  Ore. 

IN  laying  plans  for  the  installation  of  a  drawbridge 
for    Hawthorne   Ave.,    Portland,    Oregon,   the    city 
officials   endeavored   to   eliminate   the   many   vexa- 
tious delays  that  were  due  to  the  constant  opening 
and  closing  of  the  old  draw  span  type  Madison  Street 
bridge    which    formerly    occupied    approximately    the 
same  location  as  the  present  structure. 


FIG.  1. 


INTERIOR  VIEW  OF  MOTOR  HOUSE  SHOWING  MOTORS 
AND  GEARS 


After  looking  over  the  various  types  offered,  they 
finally  decided  on  the  lift  span  type  as  being  the  one 
which  would  most  efTectively  alleviate  these  conditions. 
This  has  proven  a  very  wise  selection  on  the  part  of 
the   city   officials,   as   the   time   required    to    raise   the 


bridge  to  the  top  of  the  span  and  lower  it  is  less  than 
that  required  to  swing  open  the  draw  span  type  The 
lift  s])an  type  however,  possesses  an  additional  advan- 
tage in  that  it  is  unnecessary  in  most  cases  to  raise 
the  span  more  than  a  few  feet  to  accommodate  the 
greater  bulk  of  the  river  traffic,  and  consequently  the 
delays  to  traffic  across  this  bridge  have  been  reduced 
to  a   minimum. 

This  type  of  span  resohes  itself,  from  an  operating 
standpoint,  into  practically  an  elevator  proposition, 
the  weight  of  the  span  being  balanced  by  means  of 
large  concrete  counterweights  connected  to  the  span 
by  means  of  steel  cables  operating  over  sheaves  located 
at  the  top  of  the  towers  on  either  side  of  the  span. 


FIG. 


DRAW  PANEL  AND  OPERATING  MECHANISM  FOR  MOTOR 
CONTROL 


The  bridge  is  operated  by  means  of  2  No.  160 
W'estinghouse  125-hp.,  550-volt,  direct-current  railway 
crane  type  motors,  which  are  directly  coupled  to  a 
train  of  gears  located  in  the  machinery  house  on  the 
top  of  the  span,  this  reduction  gearing,  in  turn,  oper- 
ates the  bridge  by  means  of  steel  cables.  The  lift 
span  is  guided  in  raising  or  lowering,  by  means  of  steel 
roller  bearings  oi)erating  in  the  guides  located  in  the 
vertical  ujirights  of  the  towers. 

The  bridge  w-as  designed  by  Waddel  &  Harrington, 
consulting  engineers.  Kansas  City,  Mo.,  and  was  erect- 
ed under  the  supervision  of  Mr.  Leon  Clarke,  engineer 
in  charge  of  electrical  equipment,  including  the  motors 
and  control  equipment  was  furnished  by  Westinghouse 
Electric  and  Manufacturing  Company,  East  Pitts- 
burgh, Pa.. 
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ELECTRICAL  CORRESPONDENCE 

POWER  PLANT   PROBLEM 

^T  the  plant  where  I  am  employed  we  have  one 
300-kw.,  280-volt  generator,  also  one  45-kw.,  110- 
volt  generator.  The  220-volt  machine  is  direct  con- 
nected to  a  600-hp.,  cross  compound  Corliss  engine,  we 
use  a  belt  to  drive  the  45-kw.,  110-volt  machine,  also  a 
Hue  of  shafting.  Everything  in  the  plant  is  driven  from 
the  220-volt  machine  with  the  exception  that  the 
110-volt  machine  drives  one  20-kw.  motor  and  some 
lights. 

I  should  like  to  know  if  I  can  take  this  110-volt 
generator  and  run  the  line  of  shafting  off  the  220-volt 
machine,  and  if  it  could  be  run  in  series  with  this 
20-kw.,  110-volt  motor,  or  if  this  is  not  possible,  if  you 
will  show  us  some  way  to  use  these  2  machines  off  the 
220-volt  circuit.  We  would  use  220-volt  lamps,  as 
we  have  the  power  to  spare  from  the  220-volt  machine. 
Do  you  know  of  any  transformer  for  reducing  from 
220  to  110  volts?  Having  these  machines  on  hand  we 
would  like  to  use  them ;  they  are  G.  E.  machines,  com- 
pound wound.  J.  J.  H. 

A.  You  have  a  very  pretty  problem  in  power 
transmission  in  your  plant,  and  I  think  it  can  be  done 
successfully  but  will  need  some  precautions  taken. 
There  is  no  way,  so  far  as  I  see,  of  telling  what  power 
the  line  shaft,  which  is  belt  driven  from  the  generator. 
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CONNECTION    DIAGRAM 


rotary  converter,  assuming  that  you  have  direct  cur- 
rent, and  this  would  cost  you  more  than  replacing  the 
two  110-volt  machines  by  220-volt  motors.     A.  L.R. 

LAMPS  AND  MOTORS  ON  A.  C.  CIRCUITS 

pLEASE  explain  the  connections  of  2-  and  3-phase  in- 
duction motor  of  the  squirrel  cage  type,  for  220  or 
440-volt  circuits.  Can  I  take  current  from  any  of  those 
circuits  for  lighting  purposes  by  the  use  of  a  transformer? 
We  wish  to  use  Mazda  lamps  in  clusters  for  inside  and 
arc  lamps  for  outside  lighting.  J.  McC. 

A.  You  probably  understand  that  the  winding  for 
the  armature  of  a  squirrel  cage  motor  is  simply  a  lot  of 
bars  put  through  the  armature  and  connected  at  the  ends 
by  a  ring.  It  is  not  a  very  efficient  motor  and  ordinarily 
is  used  only  for  small  powers.  Ij 

There  is  no  difficulty  about  taking  lamps  off  a  220- 
volt  circuit,  as  the  Mazda  lamps  are  made  for  this  voltage. 
The  only  thing  that  would  need  caution  is  that  the  lights 
be  so  distributed  on  the  different  legs  of  the  circuit  as  to 
balance  the  load,  that  is,  have  about  the  same  number 
of  lamps  burning  on  each  side  of  the  circuit  at  all  times. 
Arc  lamps  are  made  for  220  volts  but  are  not  efficient. 
It  would  be  better  to  use  2  iio-volt  lamps  in  series  if  it 
were  possible  to  arrange  it  in  this  way. 

The  field  winding  for  an  induction  motor  consists  of 
a  number  of  flat  coils  wound  into  the  slots  of  the  field 
frame,  and  for  a  2-phase  motor  connected  in  2  circuits, 
for  a  3-phase  connected  in  3  circuits.  In  the  case  of 
a  2-phase  motor  one  series  of  coils  is  connected  into  each 
phase ;  in  the  case  of  a  3-phase  motor  the  3  series  of  coils 
are  interconnected  so  that  3  terminals  are  brought  out  and 
the  3  terminals  of  the  line  are  connected  to  these  3  motor 
terminals.  If  the  motor  runs  in  the  wrong  direction,  in- 
terchange the  connection  of  2  terminals.  A.  L.  R. 


is  taking.  You  can,  of  course,  get  approximately  what 
it  might  take  from  the  width  of  the  belt,  diameter 
of  the  pulley,  and  the  number  of  revolutions. 

If  you  put  the  20-kw.  motor  and  the  110-volt,  45- 
kw.  generator  in  series,  then  both  machines  would 
have  to  take  the  same  amount  of  power.  They  would 
run  all  right  in  series  but  it  would  be  better  to  con- 
nect the  two  fields  in  series  with  each  other  directly 
across  the  220-volt  mains  rather  than  having  each 
field  in  parallel  with  its  own  armature.  The  compound 
winding  would,  of  course,  be  thrown  out  in  the  45-kw. 
generator  when  it  was  used  as  a  motor. 

Besides  the  question  of  power  used  on  the  line  shaft 
there  comes  also  the  question  of  speed.  Probably  you 
would  have  to  belt  this  45-kw.  machine  to  the  line  shaft 
and  before  you  could  tell  what  speed  it  would  run  at 
under  the  new  conditions  you  would  have  to  try  it 
connected  up  in  series  with  the  20-kw.  machine.  You 
could  make  this  test  at  no  load  and  the  speed  would 
be  but  little  less  at  full  load  than  at  no  load. 

The  connections  would  be  approximately  as  shown 
in  the  illustration.  I  have  omitted  all  the  instruments,  and 
circuit  breakers,  showing  merely  the  rheostats,  starting 
box  and   switches. 

The  only  way  that  you  could  go  from  220  to  110 
volts  by  a  transformer  would  be  the  introduction  of  a 


JUMPER    FOR    ARMATURES  " 

IF   one   armature   coil   burns   out   how   can   I    insert   a 
jumper?  A.  O. 

A.  Putting  a  jumper  on  an  armature  coil  depends  on 
the  winding  of  the  armature.  If  it  is  what  is  known 
as  a  lap  wound  armature,  so  that  the  two  ends  of  the 
coil  connect  to  commutator  bars  which  are  adjacent,  put- 
ting on  a  jumper  means  simply  making  a  connection  be- 
tween the  2  bars  to  which  the  coil  is  connected. 

If  it  is  a  wave  winding,  it  will  be  necessary  to  find 
the  2  bars  to  which  the  coil  is  connected,  put  a  connection 
between  these  2  bars  to  take  the  place  of  the  burned-out 
coil. 

Of  course,  the  armature  should  be  run  with  jumper 
on  no  longer  than  is  necessary,  because  such  a  connec- 
tion is  liable  to  make  trouble  and  at  any  rate  unbalances 
the  voltage  in  the  different  armature  circuits.        A.  L.  R. 


BATTERIES  FOR  BURGLAR  ALARM  SYSTEM 

\^  ILL  you  kindly  inform  me  the  kind  of  batteries  to 
use  on  a  closed  circuit  relay  burglar  alarm  system? 

J.  P.  M. 
A.  The  best  battery  to  use  on  a  closed  circuit  system 
is  what  is  known  as  the  gravity  cells  or  the  sulphate 
of  copper  battery.  This  is  a  solution  of  sulphate  copper 
and  water,  giving  a  blue  fluid,  and  has  a  crow-foot  of 
zinc  in  the  top  of  the  jar  for  one  electrode,  and  a  crow- 
foot of  copper  in  the  bottom  of  the  jar  with  an  insulated 
wire  running  down  to  it  for  the  other  electrode.  There 
are  some  crystals  of  sulphate  of  copper  in  the  bottom  of 
the  jar.  You  can  get  these  batteries  of  any  electrical 
supply  house.  A.  L.  R. 


February  15,  1913 


PRACTICAL    ENGINEER 


90r 


i-i  ■< 


H 

n 

u 
o 

o 

a 

«3 

H 

P 

« 

O 

H 
O 

Q 

H 

la 

O 


THE  SLIDE  RULE  FOR  WORKERS 

Living  Experience  from  the  Man  Who  Has  Found 
That  It  Saves  Time  and  Brain  Drudgery  in  Daily 
Power   Plant   Calculations   of  Coal   Weight,    Meter 
Readings  and  Pump  Duty 

1>V   H.   L.   SlUCRMAX 

(WANT  to  have  a  heart  to  heart  talk  with  ten  thous- 
and engineers  and  power  plant  workers. 
I  hope  to  show  them  a  way  that  as  it  is  followed 

opens  a  wider  field  of  knowledge.  I  want  to  add 
my  word  of  praise  for  the  slide  rule,  to  tell  how  bene- 
ficial is  its  use,  how  it  eases  the  burden  of  figuring 
mechanical  problems,  lessening  the  labor  involved, 
thereby  encouraging  its  use  in  more  complicated  ques- 
tions, and  leading  its  user  to  consideration  of  things 
that  would  have  been  beyond  him  but  a  short  time 
before. 

It  is  a  stimulator  of  ambition ;  its  use  gives  a  con- 
fidence born  of  knowledge,  which  replaces  hesitation 
and  doubt. 

Many  years  ago,  while  I  was  a  machinist  apprentice 
in  a  small  job  shop  in  a  New  York  State  town,  I  was 
one  of  a  small  class  of  night  school  pupils  in  drawing. 
Two  Englishmen  were  there,  one  of  them  the  teacher. 
The  slide  rule  was  discussed  and  from  what  I  can  re- 
member I  received  the  impression,  and  one  that  I 
still  hold,  that  use  of  a  slide  rule  bv  British  and  Ger- 
man  mechanics  is  quite  common.  About  5  yr.  ago 
while  working  on  the  erecting  floor  in  the  shop  of  one 
of  our  great  engineering  firms,  none  of  my  shop  mates 
seemed  to  know  what  a  slide  rule  was.  So  I  can  only 
conclude  that  we  are  not  grabbing  every  good  thing 
in  sight  as  we  so  fondly  imagine. 

From  the  time  I  heard  the  slide  rule  discussed  as  an 
apprentice,  for  20  yr.  I  do  not  remember  seeing  one. 
The  first  one  was  in  the  hands  of  a  Swedish  erecting 
engineer.  He  was  a  beginner  and  was  figuring  the 
areas  of  circles  with  one.  About  this  time  I  became 
interested  in  the  study  of  surveying,  and  to  find  some 
easier  way  to  solve  the  intricate  problems  in  trigonom- 
etry, I  got  a  10-in.  slide  rule  and  began  its  study.  I 
am  no  spring  chicken,  and  in  looking  over  my  past  life, 
I  can  remember  no  more  interesting  thing  since  I 
learned  to  skate  on  rollers.  I  wish  to  say  here  that 
a  neighbor,  who  had  been  successively  a  soldier,  shoe- 
maker, farmer  and  surveyor,  and  who  is  now  a  county 
engineer,  started  me  in  my  studies  and  very  kindly 
gave  me  the  benefit  of  his  experience  and  advice.  Be- 
fore the  summer  was  over  my  surveyor  friend  used 
to  bring  me  field  notes  to  check  for  him  when  the 
plots  would  not  close.  I  could  figure  the  latitude  and 
departure  of  the  courses  while  you  wait.  For  several 
years  I  have  had  no  occasion  to  do  this  kind  of  work, 
so  will  try  to  show  some  of  the  everyday  problems 
that  I  find  it  convenient  to  run  through  the  rule  and 
ask  it  the  answer.  It  always  tells  the  truth  if  I  do  my 
part. 

First  Principles 

yO  start  with,  you  can  multiply,  divide,  work  propor- 
tions, which  is  both,  extract  square  and  cube  root,  or 
in  fact  any  root,  and  perform  many  calculations  in 
trigonometry.  In  short,  it  is  said  that  anything  can 
be  done  with  a  slide  rule  that  can  be  done  by  the  use 
of  logarithms.  This  is  true  within  the  limits  of  the 
rule,  or  a  10-in.  rule  may  be  compared  to  a  table  of 
3-place  logarithms. 

I  understand  that  the  slide  rule  was  the  invention 
of  a  German  artillery  officer.     I  am  willing  to  bet  that 
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his  idea  was  to  get  a  scheme  for  finding  how  near  (or 
is  it  far)  the  enemy  was — that  is,  the  range— before 
they  had  time  to  eat  their  breakfast,  pick  their  teeth 
and  saunter  out  of  range.  Or  perhaps  when  they  came 
too  close,  the  German  wanted  to  saunter  a  few  himself. 

I  have  before  me  the  10-in.  Manheim  slide  rule  that 
has  been  my  daily  companion  for  10  years.  It  is  as 
good  as  ever  and  I  see  no  reason  why,  with  reasonable 
care,  it  will  not  last  another  lifetime  after  I  am  through 
with  it. 

There  are  on  the  rule  4  scales.  Starting  with  the 
upper  righthand  corner,  the  scale  on  the  rule  is  A, 
and  on  the  slide  is  B. 

The  lower  scale  on  the  slide  is  C,  while  the  lower 
scale  on  the  rule  is  D.  On  the  opposite  side  of  the 
slide  is  the  scale  of  sines  above  and  tangents  below, 
and  on  the  latest  forms  a  scale  of  logarithms  in  the 
center.  Also  on  some  forms  an  inverted  C  scale  is  in 
the  center  of  the  front  of  the  slide,  and  on  the  lower 
edge  of  the  rule  is  a  scale  without  index  letter  which 
is  y^  the  C  scale  or  shows  the  cubes  of  the  divisions  on 
C. 

If  you  will  look  at  the  lower  front  scales,  you  will 
see  that  the  first  lefthand  figure  is  one,  reading  across 
from  left  to  right,  from  1,  2,  3,  etc.,  to  10.     On  the 
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ARITHMETICAL   OPERATIONS   FOR    CALCULATION   OF 
WEIGHT    OF    CAR    OF    COAL 


upper  front,  A  and  B,  are  other  scales  just  one-half  as 
long,  duplicated ;  or  in  other  words,  the  upper  scale 
should  be  given  the  value  of  1,  2,  3,  4,  etc.,  to  ten, 
then  10,  30,  30,  etc.,  to  100.  In  other  words,  1  = 
square  of  1,  while  100  =  square  of  10;  that  is,  every 
number  on  the  upper  scale  is  the  square  of  the  number 
on  the  lower  scale,  and  every  number  on  the  lower 
scale  is  the  square  root  of  the  number  on  the  upper 
scale. 

You  will  notice  that,  if  you  add  the  length  marked 
2  on  the  scale  to  2  on  the  slide,  under  2  on  the  slide 
find  4  on  the  rule,  or  the  combination  of  2  lengths  gives 
the  product  instead  of  the  sum ;  hence,  the  rule  put  1 
over  the  multiplier  and  under  the  multiplicand  find 
the  product.  As  division  is  the  reverse  of  multiplica- 
tion, place  the  divisor  over  the  dividend  and  under  1 
find  the  quotient. 

•The  best  practice  I  can  suggest  is  first  to  try  the 
multiplication  table.  One  over  two — under  two  find 
four;  2X2=4;  then  2X3=6,  etc.,  until  we  reach  2X13 
=24.  Then  try  3X2,  etc.,  up  to  3X13=36.  Now  we 
have  gotten  somewhere. 

Where  Is  the  Decimal  Point? 
JF  the  slide  projects  to  the  right,  there  will  be  as  many 
figures  in  the  whole  number  of  the  product  as  there 
are  in  the  multiplier  and  multiplicand,  less  one.  If  the 
slide  projects  to  the  left,  there  will  be  as  many  as  in 
the  multiplier  and  multiplicand. 

The  above  are  about  the  rules  given  in  the  text 
book,  but  the  student  will  soon  forget  this  rule.    When 


he  commences  to  figure  how  much  coal  there  is  in  a 
car,  he  will  know  before  he  starts  somewhere  near  wha 
the  answer  should  be. 

Practice  and  learn  to  read  your  rule  and  you  wil 
have  no  occasion  to  read  any  intermediate  results  nor 
will  you  hesitate  as  to  where  your  decimal  point  be- 
longs.    You  will  know  by  inspection  ninety  times  out 
of  ninety-eight. 

A  Carload  of  Coal 

P^  FEW  days  ago  we  received  a  car  of  coal.  To  get 
an  idea  about  the  weight,  I  measured  the  car  and 
estimated  the  heap  on  top.  Width  was  8  ft.  6  in., 
length  34  ft.,  depth  4  ft.,  while  on  top  it  was  piled 
about  1  ft.  high.  Our  coal  weighs  loose  about  50  lb. 
per  cubic  foot,  and,  by  the  way  about  93  lb.  in  the 
solid  in  the  mine.  The  calculation  is  shown  in  Fig.  4. 
In  performing  this  calculation,  set  righthand  1  on 
C  at  8.5  on  D  and  bring  the  runner  to  34;  bring  right- 
hand  1  on  C  to  runner;  runner  to  4  on  C  and  below  on 
D  find  1156.  In  like  manner,  multiply  4.25  X  34  and 
get  144.5.  Add  these,  giving  1300.5  ami  bring  1  on. 
C  to  13005  on  D  and  runner  to  5  on  C,  which  performs 
the  multiplication ;  bring  2  on  C  to  the  runner  and 
under  1  on  C  find  32.5  on  D  ;  this  performs  the  division. 

Checking  Daily  Operation 

J  USE  a  slide  rule  in  checking  water  meter  reading 
in  this  way.  Manufacturing  company  meters  us- 
ually run  about  the  same  one  month  with  another; 
if  8  days  have  elapsed  since  the  last  reading,  then 
water  consumed  divided  by  the  number  of  days,  multi- 
plied by  the  number  of  days  in  the  whole  month,  mul- 
tiplied by  the  rate,  gives  a  probable  estimate  of  what 
the  month's  bill  will  be,  and  tells  3'^ou  whether  or  not 
the  meter  needs  cleaning. 

If  a  reading  for  8  days  shows  50,000  gal.  and  the 
rate  is  6  cents  per  1000  gal.,  the  estimate  of  monthly 
bill  would  be : 

50  X  30  X  0.06 

=  $11.23 

8 

The  multiplications  and  division  being  performed 
in  the  same  manner  as  for  the  previous  example. 

I  use  i.t  to  figure  fractional  hours  in  making  out 
small  pay  rolls.  If  it  should  cost  18  cents  per  foot  to 
dig  trench  and  lay  4-in.  pipe,  and  I  have  7  men  at  $2 
a  day,  how  many  days  will  it  take  me  to  lay  800  ft.? 
The  calculation  is  : 

800  X  0.18 

=10.25  days. 

7X3 
This  is  a  better  estimate  than  I  could  give  by  guessing. 

I  figure  each  day  number  of  strokes  of  pump,  water 
pumped  in  gallons,  amount  of  coal  consumed  and  cost, 
and  cost  of  water  pumped  per  1000  gal.  This  is  a 
general  check  on  the  efficiency  of  the  plant.  Some- 
times we  meter  our  feed  water,  and  the  pounds  of 
water  pumped,  divided  by  the  weight  of  coal,  gives  a 
test  on  the  evaporation  or  check  on  the  fireman,  coal, 
furnace  and  boiler.  Also  I  figure  pump  duty  and 
amount  of  water  consumed  per  hour  per  indicated 
horsepower. 

I  figure  how  much  material  in  cubic  yards  there 
will  be  if  I  am  going  to  do  a  concrete  job;  how  much 
cement,  sand  and  gravel  each  I  am  going  to  use ;  and 
how  much  excavating  there  will  be.  I  used  to  figure 
question  relating  to  the  flow  of  gases  when  I  was  a 
gas  pumping  engineer.  In  short  anything  that  I  want 
to  know  I  make  a  stab  at  it  and  fuss  away  until  I  have 
it  clear  with  the  aid  of  the  little  old  slide  rule. 
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MECHANICAL    EQUIPMENT    OF    A    MODERN 
HOSTELRY 

(Continued   from   page  211) 

exposed  wall.  This  room  is  heated  by  one  radiator 
with  25  sq.  ft.  of  surface;  the  contents  is  1760  cu.  ft., 
pnn-iding  1  sq.  ft.  of  radiating  surface  for  70  cu.  ft.  of 
contents.  The  difference  in  ratios  shows  the  extra 
allowance  for  outside  rooms. 

Risers 

'piIERE  are  27  supply  risers  and  27  return  risers  ex- 
tending from  the  basement  to  above  the  ceiling  of 
the  eleventh  floor.  Fig.  7  shows  the  standard  base  for 
the  supply  risers  whicli  is  controlled  by  a  ^-in.  gate 
valve  and  a  Webster  motor  valve.     The  (limensions 
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IIO.  8.     SKCTIO.N.VL   ELEVATION   OP  2   ELECTRIC    PASSENGEK 
ELEVATORS 

of  a  typical  suj^ply  riser  and  a  typical  return  riser  are: 
Supply  riser,  which  feeds  downward,  first  to  second 
rtoors,  .)4  in.;  fourth  to  sixth  floors,  I3/2  in.;  sixth  to 
seventh  floors.  2  in.,  seventh  to  pent  house  floors  2^  in. 
Return  riser,  first  to  fourth  floors,  1^4  in.;  fourth  to 
tenth  floors,  1  in. ;  tenth  to  pent  house  floors,  ^  in. 
The  entire  steam,  electric,  heating  and  ventilating  sys- 
tem was  installed  by  the  contractors,  The  Edward  Joy 
Co..  Svracuse,  N.  Y. 


Elevator  Equipment 

'piIE  elevator  installation  comprises  2  electric  worm 
gear  traction  passenger  elevators;  one  electric  drum 
type  freight  elevator;  one  electric  drum  type  service 
elevator,  one  hydraulic  i)lunger  ball  room  elevator;  one 
hydraulic  plunger  trunk  lift;  one  hydraulic  jjlunger 
freight  elevator;  one  hydraulic  plunger  ash  lift  and 
one  hydraulic  plunger  bar  lift,  all  manifactured  bv  the 
Otis  Elevator  Co. 

Electric  Elevators 

pKilJRE  S  shows  a  sectional  elevation  of  the  2  elec- 
tric worm  gear  traction  passenger  elevators,  which 
operate  in  the  same  hatchway  with  the  electric  passen- 
ger elevator  machines  of  the  duplex  worm  gear  type 
located  in  the  basement,  each  being  driven  bv  a  25-hp., 
220-volt  (I.e.  motor. 

These  elevators  are  designed  to  lift  a  maximum 
load  of  25'00  lb.  and  to  travel  at  a  speed  of  300  ft.  a 
minute   with   a   load   of   2000   lb.     The   elevators   are 


FIG.  !).     KLEV.\TOU   S.VFETY   DEVICE 

o])erated  by  means  of  a  switch  in  the  car,  through 
which  the  operator  governs  the  direction  magnets  in 
the  controller,  the  direction  of  travel  only  being  de- 
termined by  the  operator;  the  acceleration  and  the 
sj)eed  are  obtained  automatically  after  the  up  or  down 
circuit  has  been  made. 

The  method  of  driving  the  car  is  similar  to  that 
in  use  in  connection  with  all  traction  type  elevators; 
the  cables  fastened  to  the  car  pass  over  the  overhead 
sheaves  down  to  and  around  the  driving  sheave,  half 
around  an  idler  sheave  mounted  above  the  driving 
sheave,  again  under  the  driving  sheave  and  over  the 
overhead  sheave  to  the  counterweight.  With  this  ar- 
rangement, should  the  tension  on  the  cables  be  suflici- 
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ently  relieved,  the  driving  effort  of  the  machine  will 
be  minimized  until  the  normal  conditions  have  been 
resumed. 

These  cars  are  approximately  4  ft.  11  in.  wide  and 
5  ft.  11  in.  deep.  In  addition  to  the  regular  safety 
devices  installed  in  this  type  of  elevator,  emergency 
levers  have  been  provided,  which  permit  the  operator 
to  stop  the  car  mechanically  in  emergencies. 


PIG.  11.     PLAN  VIEW  OF  SAFETY  PLANK 

These  elevators  as  well  as  electric  freight  elevator 
and  electric  service  elevator  are  equipped  with  a  speed 
governor,  releasing  carrier  and  wedge  clamp  safety 
device  to  prevent  higher  than  normal  velocities.  The 
wedge  clamp  is  mounted  underneath  the  car  and  the 
governor  is  located  at  the  top  of  the  shaft. 

The  governor,  as  shown  in  Fig.  10,  is  driven  by  a 
rope  made  fast  to  the  elevator  and  rotates  at  a  velocity 
proportional  to  that  of  the  car.  The  rope  travels  over 
sheaves  attached  to  the  car,  as  shown  in  Fig.  9,  thence 
around  the  drum  of  the  safety  plank  shown  in  Fig.  11, 
from  which  it  passes  around  a  sheave  at  the  bottom  of 
the  shaft  and  returns  to  the  elevator.     Under  normal 


PIG.    10.      ELEVATOR    GOVERNOR 

running  conditions  the  governor  is  revolved  by  the 
rope  passing  over  the  drum  of  the  safety  plank,  friction 
being  sufficient  to  prevent  the  drum  turning. 

At  the  governor,  the  rope  passes  between  clamp 
jaws  and,  when  the  car  exceeds  a  predetermined  speed, 
the  governor  actuates  these  jaws  causing  them  to  grip 
the  rope.    This  in  turn  causes  the  drum  of  the  safety 


plank  to  revolve  on  a  right  and  left  hand  threaded 
shaft,  made  in  2  sections,  forcing  the  wedge  clamps 
together,  causing  them  to  grip  the  elevator  guides 
and  stop  the  car. 

Automatic  retarding  of  speed  and  the  final  positive 
stopping  at  the  top  and  bottom  of  the  shaft  are  accom- 
plished by  3  groups  of  switches,  one  at  the  top  and  one 


FIG.   12.     OTIS    PLUNGER    ELEVATOR    FOR    FREIGHT    SERVICE 

at  the  bottom,  each  switch  in  the  series  being  opened, 
one  after  another  as  the  car  passes,  resulting  in  reduc- 
tion of  speed,  the  final  switch  bringing  the  car  to  a 
stop  by  applying  the  brake. 

Impact  at  the  bottom  is  provided  for  by  2  oil 
cushioned  bumpers,  one  under  the  car  and  one  under 
the    counterweight.      The    bumpers    are    arranged   to 
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bring-  either  the  counterweight  or  tlie  car  to  a  positive 
stop  with  carefully  regulated  speed  as  oil  is  forced 
from  one  chamber  of  the  bufifer  to  another. 

The  signal  system  with  which  these  cars  are  pro- 
vided is  known  as  the  hotel  flash  light  annunciator, 
and  has  indicating  dials  placed  on  the  ground  floor, 
to   show   the    location    of   the   cars    in   the   hatchway. 


FIG.  i:?.     OTIS  IIYDRAT'LIC  SIDE  WALK  HOIST 

One  of  these  cars  serves  from  the  basement  to  the 
11th  floor  and  the  other  from  the  first  floor  to  the 
11th  floor,  a  133-ft.  rise  for  the  former  and  121  ft. 
rise  for  the  latter. 

Both  the  service  elevator  and  the  freight  elevator 
are  of  the  electric  single  worm-gear  drum  type  with 
the  machines  located  in  the  basement,  the  former  being 
driven  by  a  7>^-hp.  and  the  latter  by  a  12-hp.,  330- 
volt  direct-current  motor.  The  service  elevator  is 
designed  to  lift  a  maximum  load  of  1500  lb.  and  to 
travel  at  a  speed  of  300  ft.  a  minute,  with  a  load  of 
1200  lb.,  and  is  operated  by  means  of  a  switch  located 
in  the  car.  The  freight  elevator  is  designed  to  lift  a 
maximum  load  of  2500  lb.  and  to  travel  at  a  speed  of 
150  ft.  a  minute  with  a  load  of  3000  lb.,  and  is  provided 
with  hand  rope  control.  Roth  elevators  are  provided 
with  the  standard  up  and  down  needle  type  annunci- 
ator. The  service  elevator  car  is  4  ft.  wide  by  5  ft. 
3  in.  deep  and  the  freight  elevator  car  5  ft.  5  in.  wide 
by  7  ft.  1  in.  deep.  Both  these  elevators  are  arranged 
to  serve  from  the  basement  to  the  pent  house  floor 
and  have  a  rise  of  149  ft.  G  in. 

Hydraulic   Elevators 

pjYDRAULIC  elevators  are  all  of  the  plunger  type 
with  the  hydraulic  cylinder  set  vertically  in  the 
ground  directly  under  the  car.  In  the  cylinder  is  a 
plunger  of  the  same  length  carrying  the  car  at  its 
upper  end  and  supported  by  an  incompressible  body  of 
water,   and   the   car  cannot   descend   faster   than   the 


water  is  let  out  of  the  cylinder.  To  make  room  for 
the  hydraulic  cylinders,  holes  were  sunk  into  the 
ground  a  distance  equal  to  the  height  of  the  elevators' 
travel. 

Several  lengths  of  pipe  make  up  the  cylinders 
which  are  turned  true  on  the  ends  and  joined  by  sleeve 
couplings.  The  upper  end  of  the  cylinder  is  screwed 
into  an  iron  casting  bored  to  fit  the  plunger  and  pro- 
vided with  a  stuffing  box  and  pipe  connections  for  the 
inlet  and  outlet  water;  the  lower  end  of  the  cylinder 
is  closed  by  a  cap. 


PIG.    14.      SECTIONAL    ELEVATION    OF    HYDRAULIC    BAR    LIFT 

The  plungers  consist  of  a  number  of  lengths  of 
steel  pipe,  turned  and  polished,  the  sections  being 
joined  by  means  of  long  internal  sleeves  so  propor- 
tioned that  the  transverse  strength  of  the  plunger  at 
the  joint  is  equal  to  the  continuous  section.  The 
stuffing  box  at  the  upper  end  of  the  cylinder  and  guide 
shoes  at  the  lower  end  of  the  plunger  serve  to  keep  the 
plunger  in  line  and  central.  From  the  top  of  the  car 
a  number  of  cables  pass  over  sheaves  at  the  top  of 
the  shaft  and  connect  to  the  counterweight  to  reduce 
the  pressure  required  to  raise  the  car  and  to  relieve 
the  compression  stress  on  the  plunger. 

When  the  car  is  at  the  bottom  of  the  shaft,  the 
plunger  is  immersed  in  water  in  the  cylinder  and  a 
portion  of  the  weight  is  thereby  balanced.    When  the 
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car  is  at  the  top  of  the  shaft,  the  weight  of  the  car  and 
of  the  plunger,  which  is  about  23  lb.  per  foot,  is  not 
counterbalanced  to  any  extent  and  were  it  not  for  the 
cables  the  total  weight  lifted  would  be  less  at  the 
bottom  than  at  the  top.  The  weight  of  the  cables, 
however,  is  so  proportioned  that  the  total  weight  is 
about  equal  at  all  points  as  when  the  car  is  at  the 
bottom  of  the  shaft,  the  cables  hang  above  it  and  offset 
a  portion  of  the  counterbalance  weight,  but  when  the 
car  is  at  the  top  of  the  shaft,  the  cables  are  above 
the  counterbalance  weight  and  add  their  weight  to  it. 

All  of  the  hydraulic  elevators  are  designed  to  oper- 
ate from  pressure  obtained  from  the  city  water  mains 
which  is  about  90  lb.  per  square  inch  and  discharge  the 
waste  water  into  the  sewer. 

The  ball  room  elevator  is  designed  for  service  be- 
tween the  first  and  second  floors  only,  has  a  rise  of 
18  ft.  6  in.,  and  will  carry  a  maximum  load  of  2000  lb. 
and  travel  at  a  speed  of  150  ft.  a  minute  with  a  load  of 
1000  lb.  It  is  operated  by  a  hand  rope  which  actuates 
a  4-in.  rack  valve ;  the  plunger  is  7^/2  in.  in  diameter 
and  the  cylinder  9  in.  in  diameter  while  the  car  is  7 
ft.  2  in.  wide  and  6  ft.  1  in.  deep. 

The  trunk  lift  serves  from  the  basement  to  the 
platform  at  the  sidewalk  level  and  is  designed  to  lift 
a  maximum  load  of  2000  lb.  and  to  travel  at  a  speed  of 
40  ft.  a  minute  with  a  load  of  1000  lb.  The  platform 
is  6  ft.  wide  by  7  ft.  7  in.  deep,  and  the  valve  is  oper- 


ated by  means  of  a  lever  located  at  the  basement  floor 
level.  This  elevator  has  a  plunger  7^/2  in.  in  diameter, 
a  9-in.  cylinder  and  a  2-in.  lever-arm  valve. 

Running  from  the  sub-basement  to  the  basement 
is  the  freight  elevator,  illustrated  in  Fig.  12,  which  is 
designed  to  lift  a  maximum  load  of  1000  lb.  and  to 
travel  at  a  speed  of  40  ft.  per  minute,  with  a  load  of 
500  lb.  It  has  a  platform  4  ft.  10  in.  wide  by  3  ft.  4  in. 
deep,  and  is  provided  with  a  plunger  5jE^  in.  in  diam- 
eter, a  7-in.  cylinder  and  2-in.  lever-arm  valve. 

Figure  13  shows  the  plunger  ash  lift,  which  serves 
from  the  boiler  room  to  the  sidewalk,  a  distance  of 
24  ft.  6  in.,  and  is  designed  to  lift  a  maximum  load  of 
1500  lb.  and  to  travel  at  a  speed  of  40  ft.  a  minute, 
with  a  load  of  750  lb.  It  has  a  platform  5  ft.  5  in. 
square  and  is  provided  with  a  2-in.  lever-arm  valve, 
a  GjA-in.  plunger  and  an  8-in.  cylinder. 

In  addition  to  these  elevators  a  lift  has  been  pro- 
vided to  serve  from  the  basement  to  the  barroom 
on  the  first  floor,  which  is  shown  in  section  in  Fig. 
14.  It  is  designed  to  raise  a  load  of  500  lb.  and  to 
travel  at  a  speed  of  40  ft.  per  minute  with  a  load  of 
350  lb.  The  operation  of  the  lift  is  controlled  by  means 
of  2  levers,  one  at  the  first  floor  and  one  at  the  base- 
ment. These  levers  operate  the  cable  which  in  turn 
actuates  the  valve.  The  lift  is  provided  with  a  4J^-in. 
plunger,  a  6-in.  cylinder  and  a  2-in.  lever-arm  valve 
and  the  size  of  the  car  is  2  ft.  5  in.  by  2  ft.  10  in. 


BLONCK  BOILER  fePFICIENCY  METER 


Convenient    Combination    of    Gages 


Gives    Fireman  Definite  Information  of  Furnace  and  Load 
Conditions 


UNCERTAINTY  as  to  the  exact  condition  of  the 
fire  in  the  furnace  has  made  firing  a  boiler  an  art 
which  can  be  attained  only  through  practice  under 
the  guidance  of  one  who  is  a  master  of  the  art. 
An  instrument  which  indicates  instantaneous  changes 
not  only  jn  the  furnace  but  in  steaming  capacity,  has  long 
been  sought  as  a  guide  for  firemen  and  is  at  last  avail- 
able ;  it  is  known  as  the  Blonck  Boiler  Efficiency  Meter. 
As  will  be  noted  by  the  illustration,  the  Blonck  meter 
is  a  combination  of  2  sensitive  draft  gages,  one  connected 


PIG.    1.      BLONOK    BOILER    EFFICIENCY    METER 

between  the  atmosphere  and  the  furnace  and  one  con- 
nected between  the  furnace  and  breeching  on  the  boiler 
side  of  the  damper.  The  lower  one,  filled  with  red  oil, 
gives  a  relative  indication  of  the  pressure  with  which 
the  air  rushes  into  the  furnace  or  the  resistance  of  the 
fuel  bed,  while  the  upper  gage,  filled  with  blue  oil,  gives 
a  relative  measure  of  the  amount  of  combustion  gases 
passing  the  boiler  proper. 

In  addition  to  the  2  gages  the  meter  is  provided  with 
2  sliding  scales  (see  Fig.  i)  which  are  to  be  adjusted  to 


the  best  and  most  efficient  operating  condition  of  the  par- 
ticular boiler ;  the  instrument  should  be  mounted  on  the 
boiler  front,  so  that  firemen,  chief  engineer  and  owner 
can  see  at  a  glance  the  working  conditions  of  each  boiler. 

It  is  known  that  a  draft  gage  indicates  a  difference 
in  static  pressure.  As  gases  in  the  chimney  are  lighter 
in  weight,  volume  for  volume,  than  the  air  outside  the 
chimney,  there  is  a  tendency  for  the  gases  to  rise,  being 
pushed  up  by  the  air  beneath.  If  there  were  no  resistance 
to  the  air  through  the  ash  pit  door,  grate  and  fuel  bed, 
the  pressure  in  the  furnace  would  be  the  same  as  the 
atmosphere,  so  far  as  we  are  capable  of  measuring  it. 

As  a  matter  of  fact,  however,  these  do  offer  a  resist- 
ance and  the  greater  their  resistance  the  greater  will  be 
the  difference  in  pressure  between  the  furnace  and  atmos- 
phere and  the  higher  will  be  the  gage  reading;  in  other 
words,  the  thicker  the  fuel  bed  or  the  more  the  grate  is 
clogged  with  clinkers  the  higher  will  be  the  draft  gage 
reading;  or  if  the  resistance  is  reduced  by  holes  develop- 
ing in  the  fuel  more  air  will  pass  into  the  furnace  and 
the  draft  gage  will  read  lower. 

Suppose  that  the  draft  gage  gives  a  low  reading,  it  would 
naturally  be  expected  that  a  great  amount  of  air  is  pass- 
ing through  the  furnace,  this  excess  of  air  may  produce 
complete  combustion,  but  at  the  same  time  reduce  the 
temperature  and  since  there  is  more  oxygen  in  the  air 
than  can  be  taken  up  by  the  carbon  in  the  fuel  the  per- 
centage of  COo  in  the  gases  will  be  low.  Going  to  the 
other  extreme,  if  the  furnace  gage  reads  high  this  indi- 
cates that  the  resistance  through  the  fuel  bed  is  great 
and  little  air  is  passing.  The  result  is  a  lack  of  air 
supply  and  sufficient  oxygen  does  not  reach  the  coal  to 
cause  complete  combustion,  and  an  analysis  of  the  flue 
gases  shows  carbon  monoxide.  Between  these  2  ex- 
tremes is  the  point  where  just  enough  air  passes  through 
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the  fuel  to  cause  ct)niplete  combustion  without  reducing 
the  temperature  of  the  gases;  so,  for  normal  opera- 
tion, this  medium  gage  reading  should  be  carried. 

Should   a   load   greater  than   normal   come   upon   the 
boiler,    it    would   he    necessary   to   carry    a    little    thicker 
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tire  and  at  the  same  time  a  little  more  air  in  order  to 
secure  complete  combustion,  therefore  the  gage  would 
read  a  little  higher  than  normal.  An  underload  would 
have  the  opposite  efifect. 

From  the  above  it  will  be  seen  that  any  slight  change 
in  the  fuel  bed  will  be  indicated  by  a  change  in  the  read- 
ing of  the  furnace  draft  gage. 
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FK;.    :?.      CONNKCTIONS    OF    HOII.KU     I'.KFICIKXCV    MFTKU    TO 
W.VTFK    TIBK    BOII.KK 

Taking  up  a  similar  di.scussion  of  the  differential  draft 
gage,  i.  e.,  the  gage  showing  the  difference  in  pressure 
between  the  furnace  and  the  damper,  we  find  that  changes 
in  the  amount  of  air  furnished  the  fuel  affect  it  oppositely 
to  that  of  the  furnace  draft.  For  instance,  too  much 
air  causes  greater   resistance  through   the   tubes   and   a 


higher  differential  gage  reading,  too  little  air  passing 
offers  little  resistance  and  a  low  gage  reading,  for  normal 
operation  there  is,  therefore,  as  in  the  other  case,  a 
medium  gage  reading  which  should  be  maintained. 

Taking  abnormal  conditions,  an  overload  on  the 
boiler  requires  more  gases  to  go  through  the  tubes 
with  consequent  higher  resistance  and  higher  differen- 
tial gage  readings.  An  underload  will  have  the  reverse 
effect  on  the  gage. 
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TYPICAL    READINGS    FOR    A    WATER    TUBE    BOILER 


By  placing  the  gages  together 
meter,  the  relation  between  the 
observed  and  a  slight  change  in 
of   the   boiler  can   instantly   be 
ditions    restored    before    serious 
The  5  positions  shown  in  Fig. 
monly  noted  though  others  such 
baffle,   are  just  as   readily  and 
meter. 


,  as  is  done  in  the  Blonck 
readings  can  easily  be 
the  operating  conditions 
noted  and  normal  con- 
waste  can  take  place. 
2  are  those  most  com- 
as dirty  flues  or  a  fallen 
instantly  shown  by  the 


Boiler          EpTicierMCY         Meter 

STlRLIMa     BOILER      375     M  P.   CARACIXV,  OREETN  CM AIN    GRATC.    KUNNING      FULL.   LOAD 
TEST  OCTO&ER      lO^    1912 
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RESULTS  OF  TEST  ON  BOILER  WITH  CHAIN  GRATE 
SHOWING  EFFECT  OF  OPEN  ASH  DOOR 


When  installed  on  boilers  in  batteries,  the  meter  is 
of  further  value  in  keeping  the  boilers  evenly  loaded. 

The  connections  between  the  instrument,  furnace  and 
l;oiler  side  of  damper  consist  of  standard  ^-in.  steel 
piping,  as  shown,  for  instance,  on  a  hand  fired  R.  &  W. 
boiler  in  Fig.  3. 

The  procedure  for  adjusting  the  instrument  to  the 
most  efficient  operation  of  the  boiler  should  take  place 
while  the  boiler  runs  with  a  steaming  capacity  equivalent 
to  the  longest  period  of  average  load,  then  the  follow- 
ing 3  conditions  taking  place  sinudtaneously  will  give 
the  best  economical  results : 
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A.  White  fire  with  fully  covered  grate  giving  high 
COo  in  flue  gases ; 

B.  Low  draft  over  the  fire,  or  low  red  gage; 

C.  Large  pressure  drop  between  fire  and  damper 
showing  maximum  amount  of  combustion  gases,  or  high 
blue  gage. 


Boiler      ErriciENCY      Meter 

WICKE.        UOILER      37S   H.P      CAPACITY^     MURPHY       STOKE  R      RUNNING    FULL      LOAD 
TE3T     mJANUARV      3,    1913 


Figure  4  represents,  for  instance,  the  hand-fired 
operation  of  a  Heine  Boiler,  which  was  running  at  its 
best  efficiency,  when  allowing  0.35  in.  of  draft  over  the 
fire  and  about  0.70  in.  friction  loss  between  fire  and 
damper. 

Preventable 
OO2  Air  Excess  Fuel  Loss  Fuel  Loss 

in  per  cent  in  per  cent  in  per  cent  in  per  cent 


15 
18 


FIG.  6.     TEST  SHOWING  RELATION  BETWEEN  AIR  SUPPLY  AND 
CO2   IN   FLUE   GAS 


12  72.5 

10  107 

8  158.7  23  II 

6  245  30  18 

4  417  45  33 

Applying  the  above  table,  it  will  be  seen  that  the 
normal  setting  of  the  instrument  will  insure  the  least 
preventable  fuel  loss.  It  will  be  further  noticed  that 
indications  to  the  left  of  the  arrows  represent  excess  air 
conditions,,  while  the  indications  to  the  right  of  the  ar- 
rows represent  lack  of  air. 

In  practical  operation  the  instrument  shows  the  fire- 
man distinctly  when  to  put  on  fresh  coal,  cover  up  holes 
or  clean  the  fire.  While  making  this  test,  for  instance, 
a  firing  period  lasted  about  3  min. ;  with  a  fresh  fire  the 
meter  would  stand  at  35  and  70  (at  the  arrows'  points) 


Boiler       Er-ncie:  n  cy     Meter 
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FIG.  7.  EFFECTS  OF  THICKNESS  OF  FUEL  BED  UPON  EFFICIENCY  METER 


Boiler  E.FFiciErMCY      Meter 

B-   *     W-      BOILER       50a  H   P     CAPACITY,      B«W        CHAIN       CRATE^     VARIABLE        LOAD       AS       RECORDED      BV      G.E      STEAM     FLOWMETER 

TEST       NOVEMBER  6,      I9l2 
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PIG.  8.    e;ffects  of  load  variations  upon  boiler    efficiency  meter  readings 


In  order  to  prove  the  adjustment  a  large  number  of 
tests  were  made,  some  of  which  are  given  here  in  diagram 
form ;  these  performance  curves  are  obtained  by  taking 
simultaneous  observations  of  the  Blonck  Boiler  Effi- 
ciency Meter  and  flue  gas  samples ;  the  latter  were 
analyzed  for  their  content  of  CO.  by  means  of  an  Orsat 
or  Hayes  machine. 


and  would  then  move  gradually  to  the  25  and  78,  indi- 
cating an  excess  of  air,  and  fresh  fuel  would  bring  the 
meter  back  to  the  arrow  points;  these  indications  are 
repeated  like  clockwork.  As  the  fire  gets  dirtier  and 
the  cleaning  period  approaches,  the  meter  will  gradu- 
ally move  its  position  to  40  and  62,  calling  the  fireman's 
attention  to  the  lack  of  air  condition  in  the  furnace. 
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Figure  5  shows  the  performance  curve  of  a  Stirling 
boiler  with  a  Green  chain  grate  stoker;  the  abrupt  drop 
of  CO.  at  1 1  :o5  and  the  corresponding  expansion  of 
the  distance  l>etween  the  2  gages  could  not  be  accounted 
for  on  the  operating  floor,  but  later  it  was  found  that  the 
ash  tender  in  the  lower  basement  had  opened  the  ash 
cleaning  doors. 

The  above  curve  is  complete  evidence  that  valuable 
information  is  given  by  the  instrument  by  observing  the 
location  of  both  gages  in  relation  to  each  other,  while 
each  gage  by  itself  does  not  give  the  desired  result. 

Figure  6  shows  the  performance  curve  of  a  Wickes 
water-tube  boiler  with  a  Murphy  stoker,  and  lack  and 
excess  of  air  are  discriminated  in  the  shading  in  order 
to  show  their  occurrence  during  the  test. 

Another  fact  can  be  gleaned  by  observing  this  curve 
somewhat  closely ;  namely,  that  CO,  is  a  criterion  only 
for  furnace  efficiency  during  the  period  of  excess  air, 
while  during  the  period  of  lack  of  air  the  COo  is  prac- 
tically constant  and  yet  no  doubt  the  steaming  capacity 
of  the  boiler  is  greatly  reduced. 

Figure  7  gives  a  more  elaborate  test  on  a  B.  &  W. 
boiler  with  B.  &  W.  chain  grates,  running  with  various 
thicknesses  of  fire  and  testing  the  indication  of  short 
ard  long  fire  on  the  boiler  efficiency  meter.  Beginning 
with  a  9-in.  fire,  a  small  distance  between  the  2  gage 
indications  means  again  a  high  percentage  of  CO2,  while 
with  a  growing  distance  of  the  gage  indications  a  lower- 
ing of  CO,  or  wasteful  conditions  appear. 

At  11:10  the  grate  of  the  stoker  was  raised  for  a 
ioj4-in-  fire;  this  manipulation  becomes  effective  about 
40  min.  later,  allowing  for  the  slow  travel  of  the  grate. 
Then  it  will  be  noticed  that  the  draft  over  the  fire  sur- 
passes the  dift'erential  draft  between  furnace  and  damper, 
or,  in  other  words,  the  resistance  of  the  fuel  bed  becomes 
larger  than  the  friction  of  the  gases  passing  the  boiler, 
meaning  that  a  smaller  quantity  of  combustion  gases 
pass  the  boiler,  consequently  a  lower  rate  of  steaming  of 
the  boiler  in  spite  of  the  high  CO,  value. 

Figure  8  shows  a  test  with  the  same  B.  &  W.  boiler 
by  comparing  the  indications  of  the  General  Electric 
Steam  Flow  Meter  with  those  of  the  Boiler  Efficiency 
Meter ;  various  degrees  of  steaming  capacity  were  ob- 
tained by  closing  and  opening  the  damper  a  certain  num- 
ber of  links  as  indicated  in  the  diagram.  It  will  be  seen 
that  instantaneous  indications  of  the  steam  flow  meter 
are  entirely  dependent  on  the  rate  of  feeding  the  boiler, 
left  to  the  discretion  of  the  water  tender.  Allowing, 
however,  for  the  time  element  due  to  the  rate  of  feeding, 
it  will  be  seen  that  the  curves  of  average  evaporation 
and  relative  indication  of  the  Boiler  Efficiency  Meter 
are  nearly  parallel,  so  that  the  relative  distances  of  both 
gages  from  the  arrow  setting  give  a  relative  measure  of 
the  load  carried  by  the  boiler. 

Increase  or  decrease  of  both  gages  should,  however, 
be  in  proportion  to  the  arrow  setting,  otherwise  an 
uneconomical  condition  will  prevail,  which  will  result 
in  reduced  steaming  capacity.  This  fact  is  clearly  shown 
in  the  above  curve;  for  instance,  at  12:20  the  furnace 
draft  passes  the  differential  draft  and  that  condition  pre- 
vails nearly  to  the  end  of  the  test;  it  will,  however,  be 
noticed  that  with  the  same  damper  opening  at  the  begin- 
ning and  the  end  of  the  test  the  latter  gives  only  an 
average  of  18,500  lb.  per  hour  steaming  capacity  instead 
of  21.000  lb. ;  this  no  doubt  is  due  to  the  smaller  amount 
of  combustion  gases  passing  the  boiler  on  account  of 
the  reversed  draft  distribution. 

Figure  9  shows  the  performance  curve  on   an   Edge 
Moor  boiler  with  a  Dutch  oven  furnace  burning  shav- 


ings using  a  thin  bed  of  coal  on  a  stationary  grate  for 
ignition  purposes.  It  will  be  seen  that  changes  in  the 
draft  distribution  are  violent  due  to  the  uneven  dis- 
charges of  wooden  shavings  through  the  chute  from  the 
cyclone   collector. 

These  tests  show  quite  conclusively  that  the  Blonck 
meter  indicates  furnace  conditions  as  well  as  the  load 
variations.     While  it  does  not  give  absolute  values  of 
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0.      TEST     OF    A    FURNACE     BURNING     SHAVINGS    WITH 
BOILER    EFFICIENCY    METER 


CO,  or  rate  of  steaming,  the  readings  do  give  the  rela- 
tion to  normal  operations  and,  being  instantaneous,  the 
readings  are  a  definite  guide  to  the  fireman  telling  him 
what  has  taken  place  in  his  furnace,  when  to  fire,  when 
the  grate  is  clogged  with  clinkers,  when  holes  have  devel- 
oped in  the  fire,  and  many  other  detrimental  conditions 
which  can  be  remedied  if  known  to  exist. 


U.  S.  Civil  Service  Commission  announces  an  open 
competitive  examination  for  petroleum  engineer,  for  men 
only.  From  the  register  of  eligibles  resulting  from  this 
examination  certification  will  be  made  to  fill  a  vacancy 
in  this  position  at  a  salary  ranging  from  $2000  to  $3600 
a  year  in  the  Bureau  of  Mines,  Department  of  the  Inte- 
rior, for  services  in  the  field,  and  vacancies  as  they  may 
occur  in  positions  requiring  similar  qualifications,  unless 
it  is  found  to  l)e  in  the  interest  of  the  service  to  fill  any 
vacancy  by  reinstatement,  transfer,  or  promotion. 

Applicants  must  have  reached  their  24th  but  not  their 
40th  birthday  on  the  date  of  the  examination. 

Statements  as  to  educational  training,  experience,  and 
fitness  are  accepted  subject  to  verification. 

This  examination  is  open  to  all  men  who  are  citizens 
of  or  owe  allegiance  to  the  United  States  and  who  meet 
the   requirements. 

Persons  who  meet  the  requirements  and  desire  this 
examination  should  at  once  apply  for  application  Form 
304  and  special  form  to  the  United  States  Civil  Service 
Commission,  Washington,  D.  C. ;  the  secretary  of  the 
board  of  examiners,  post  office,  Boston,  Mass..  Philadel- 
phia Pa.,  Atlanta,  Ga.,  Cincinnati,  Ohio,  Chicago,  111., 
St.  Paul,  Minn.,  Seattle,  Wash.,  San  Francisco,  Cal. ;  cus- 
tomhouse. New  York,  N.  Y.,  New  Orleans,  La.,  Hono- 
lulu, Hawaii ;  old  customhouse,  St.  Louis,  Mo. ;  or  to  the 
chairman  of  the  Porto  Rican  Civil  Service  Commission, 
San  Juan,  P.  R.  No  application  will  be  accepted  unless 
properly  executed  and  filed  with  the  Commission  at  Wash- 
ington in  complete  form,  with  the  material  required,  prior 
to  the  hour  of  closing  business  on  February  24.  1913.  In 
applying  for  this  examination  the  exact  title,  United 
States  Civil-Service  Examination,  Petroleum  Engineer, 
should  be  used. 
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FIRING  WITH   NATURAL   GAS 

JN  the  December  1  issue  I  notice  that  H.  L.  S.  gives 
some  timely  hints  in  regard  to  firing  boilers  with 
natural  gas.  But  I  wish  to  take  exception  to  his  state- 
ment in  regard  to  the  color  of  flame,  kind  of  burners 
and  regulation  of  air.  It  is  my  daily  duty  to  visit 
factories  using  natural  gas  as  fuel  for  boilers,  stills, 
furnaces  and  gas  engines. 

In  my  experience  in  the  gas  business  and  firing 
boilers  for  a  number  of  years  with  gas,  I  have  never 
seen  or  heard  of  plants  being  run  successfully  where  a 
white  flame  is  used.  Comparing  a  gas  jet  to  the  burner 
under  a  boiler  is  a  great  mistake.  In  the  first  place, 
a  gas  jet  is  made  for  light;  the  burner  under  a  boiler 
is  made  for  heat.  The  old-fashioned  gas  jet  is  fast 
disappearing,  being  replaced  by  the  mantle  in  which 
you  mix  air  with  the  gas  through  a  mixer  at  the 
bottom  of  the  burner,  thereby  increasing  the  heat  to 
incandescence,  the  mantle  giving  a  bright  light. 


If  you  take  a  piece  of  paper  and  by  pulling  it  over 
flame  quickly,  thereby  smother  it,  you  notice  that 
there  is  a  black  ring  on  the  paper  which  plainly  shows 
that  the  flame  was  not  solid.  It  is  not  necessary  to 
use  compressed  air  to  obtain  a  blue  flame ;  the  gas 
will  take  air  with  it  if  given  the  chance.  As  for  bag- 
ging a  boiler,  that  is  done  with  any  fuel  if  conditions 
are  such  as  to  cause  it  to  happen. 

Boilers  used  for  drilling  oil  and  gas  wells  use  gas 
when  it  is  convenient.  They  use  the  line  pressure 
which  is  generally  from  100  to  200  lb.  In  a  burner 
known  as  the  fan  burner,  the  flame  is  blue ;  a  piece  of 
copper  wire  melts  in  the  flame  as  if  it  were  tallow; 
the  roar  of  the  burner  is  terrific.  These  boilers  con- 
sume about  100,000  cu.  ft.  per  day  of  24  hr.  and  I  have 
never  seen  an  oil  well  boiler  bagged.  Gas  without  air 
will  not  burn ;  it  takes  from  12  to  14  cu.  ft.  of  air  to 
1  cu.  ft.  of  gas  to  get  right  combustion. 
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METHOD  OP  REDUCING  GAS  PRESSURE  FOR  USE  UNDER   BOILERS 


If  the  reader  wishes  to  try  an  experiment  and  is 
using  natural  gas  for  lights,  if  he  will  shut  the  air  off 
his  light  he  will  notice  that  the  flame  burns  high  above 
the  globe.  Now  if  he  will  hold  a  piece  of  bright  tin 
above  it  he  will  notice  that  it  becomes  blackened  ;  this 
deposit  is  known  as  lampblack  or  carbon. 

To  get  a  white  flame  under  a  boiler  the  air  must 
be  excluded ;  what  would  happen  to  the  flues  of  your 
boiler  is  not  necessary  to  mention.  It  is  a  common 
expression  in  the  gas  belt,  when  one  sees  smoke  coming 
from  the  stack  where  gas  is  used  as  fuel,  to  say  he 
has  got  his  air  cut  out.  The  old-fashioned  gas  jet  was 
a  great, smoker ;  in  a  month's  time  it  was  easy  to  write 
your  name  on  any  ceiling  where  the  jet  was  used.  One 
of  the  main  features  of  the  mantle  is  to  eliminate  that 
as  far  as  possible. 

The  bunsen  burner  gives  as  perfect  combustion  as 
is  possible  to  get;  the  flame  is  blue-purple,  cone 
shaped,  becoming  somewhat  light  at  the  tip  of  flame. 


The  sketch  shows  the  way  gas  is  piped  from  weli 
to  consumer,  also  showing  the  regulator  used  to  shut 
ofif  when  steam  is  high,  making  it  unnecessary  for  a 
fireman  to  touch  a  gas  valve  while  on  duty.  It  is 
generally  figured  that  it  takes  40  cu.  ft.  per  hp.-hr. 
for  boilers  and  from  10  to  14  cu.  ft.  per  hp.-hr.  for  gas 
engines. 

For  boilers  we  furnish  gas  at  "^4  oz.  pressure;  for 


gas  engines  at  8  oz. 


The  gas  is  sold  on  the  basis  of 


4  oz.  pressure. 

I  claim  that  gas  is  the  ideal  fuel  for  boilers  and  if 
it  can  be  obtained  at  a  reasonable  price,  is  the  best  to 
use  where  good  results  are  the  aim.        L.  E.  Conroy. 


I  have  read  with  great  interest  the  criticism  on  our 
method  of  burning  natural  gas,  and  I  must  say  that  it 
"reads  well." 

The  reason  that  a  mantle  makes  a  shorter  flame  on 
a  gas  jet  is  because  it  heats  the  gas  and  causes  a  more 
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])er£ect  combustion  consuming;  ihe  carbon.  This  is 
substantially  what  happens  to  the  flame  as  it  passes 
through  the  cliecker  work  of  brick  under  a  tubular 
boiler.  Too  much  air  going  into  the  gas  makes  a  short 
blue  flame,  causing  too  much  air  to  be  heated.  This 
can  he  carried  to  excess  to  the  point  of  blowing  out 
the  gas.  All  gas  companies  do  not  base  their  sales 
on  a  4-ounce  pressure,  as  the  company  that  employs 
me  purchase  on  an  8-ounce  basis,  that  is,  for  higher 
pressure  a  multiplier  is  used.  Several  companies  man- 
ufacturing gas  meters  furnish  these  tables  in  their 
catalog.  The  Equitable  Meter  Co.  of  Erie,  Pa.,  has 
this  information  as  well  as  a  great  many  other  facts 
and  formulae  concerning  natural  gas.  1  wish  to  say 
that  the  boilers  in  which  we  used  natural  gas  here  did 
not  get  the  flues  filled  up  with  soot,  nor  did  our  burners 
smoke.  In  one  case  we  substituted  a  new  patent  burner 
for  those  in  use,  expecting  to  get  a  great  deal  better 
results,  but  as  we  were  already  getting  about  80  ])er 
cent  efficiency  we  could  not  do  any  better  although  the 
manufacturer  of  the  burners  claimed  to  be  doing  the 
work  with  one-half  less  gas  in  many  places.  Forty 
cubic  feet  per  hour  per  horsepower  seems  to  me  to 
be  nearly  right.  Although,  of  course,  the  grade  of  the 
gas  has  something  to  do  with  that.  A  boiler  horse- 
power is  34.5  lb.  of  water  per  hour  from  and  at  812 
deg.  F.  To  do  this  requires  966  B.t.u.  per  pound  of 
water,  or  966X34.5=33370  B.t.u.  40  ft.  of  gas  would 
have  40,000  B.t.u.  at  1000  B.t.u.  per  cu.  ft.  or  33,270  -^- 
40,000  =  83  per  cent  efficiency,  very  nearly.  " 

Most  drilling  well  boilers  take  gas  without  a  meter 
and  few  of  them  have  any  idea  how  much  gas  they 
do  burn. 

Not  only  that  but  drilling  outfits  have  boilers  and 
engines  of  so  many  different  sizes  that  it  is  hard  to 
say  just  what  they  should  burn  unless  you  know  about 
the  particular  one.  A  deep  well  needs  a  more  powerful 
engine  and  a  larger  boiler  than  a  shallow  well,  to  do  its 
drilling.  Some  fields  (oil  or  gas),  start  with  larger 
holes,  on  account  of  veins  of  water  to  be  cased  ofT,  as 
one  string  of  casing  has  to  be  put  inside  of  another. 
A  large  hole  and  a  deep  well,  means  heavy  tools,  heavy 
drilling  cable  and  heavy  machinery.  If  we  suppose  the 
boiler  to  be  25  hp.  100,000  ft.  per  day  of  24  hr.  means 
about  4200  per  hr. 

The  25-hp.  boiler  should  evaporate  862.5  lb.  of  water 
per  hour.  Heat  units  should  be  833,175,  while  the 
B.t.u.  in  4200  cu.  ft.  of  natural  gas  should  be  4,200,000 
or  833,175  X  100  ~f-  4,200,000  =  19. S  per  cent  efficiency, 
very  nearly.     Not  very  high  is  it? 

Then  all  gas  companies  do  not  furnish  gas  for  do- 
mestic consumption  at  a  pressure  of  4  ounces.  I  know 
of  one  gas  company  in  Illinois  that  purchased  the  gas 
from  a  gas  well  owner  at  well  pressure  and  supplied  a 
village  of  3000  inhabitants  with  it  while  the  well  owner 
did  not  get  enough  out  of  it  to  pay  the  gas  bill  for  his 
residence. 

At  one  time  one  of  my  duties  was  looking  after  the 
pressure  reducing  valves  that  supplied  a  city  of  40,000 
inhabitants.  Of  course  near  the  regulators  the  pres- 
sure was  higher  but  on  the  outer  ends  of  lines,  espe- 
cially if  they  were  not  circuited,  the  pressure  dropped 
down.  We  used  to  carry  a  6-ounce  pressure  but 
would  increase  it  according  to  the  needs,  and  the  carry- 
ing capacity  of  the  lines,  consumption,  etc.  A  recent 
in(|uiry  of  a  company  supplying  30  or  40  towns,  gave 
me  the  information  that  they  carried  from  8  to  13 
ounces.  There  are  so  many  dift'erent  things  that  enter 
into  this  matter  that  I  do  not  think  ironcbd  ndes  are 
nsuallv  in  force.  H.  L.  Sherman. 


OIL  AS  FUEL 

J  READ  with  much  interest  the  letters  of  Anon,  page 
124O,  and  John  Pierce,  page  1223,  Dec.  15  issue  of 
Practical  Engineer.  But  it  is  the  latter  of  these  letters 
to  which  I  wish  to  reply.  We  tried  burning  oil  for  a 
period  of  several  weeks,  and  did  everything  that  we 
thought  of  and  could  alTord  to  do.  The  boilers  were 
Cahall  water-tube  type,  18  ft.  long,  2  vertical  bai'fleplates 
y2  in.  draft  burners  were  placed  in  front  of  furnace 
over  54.53  sq.  ft.  grate  area  which  we  covered  with 
fire  brick  and  adjusted  in  different  ways,  also  built  up 
wall  in  the  furnace  in  our  frantic  effort  to  get  results 
and  did  everything  spoken  of  by  lx)th  Mr.  Pierce  and 
Anon  in  the  articles  cited  above.  I  did  practically 
nothing  for  7  weeks  but  study  the  combustion  of  oil  in 
our  fm-nace. 

One  day,  when  1  was  returning  to  the  boiler  ro(jni 
from  the  engine  room,  I  saw  our  second  fireman  stand- 
ing at  the  side  of  the  boiler  folding  a  strip  of  paper.  I 
watched  him  to  see  what  he  was  up  to  and  finally  he 
walked  over  to  one  of  the  holes  for  blowing  flues  and 
lifted  up  the  plate  and  inserted  his  strip  of  folded  paper. 
He  wanted  to  get  a  light  for  a  cigarette,  but  the  heat 
between  the  second  topped  plate  and  the  breeching  was 
not  even  enough  to  char  the  paper  and  by  further  investi- 
gation we  found  that  the  temperature  in  this  portion 
of  the  setting  was  not  appreciably  above  that  of  the 
boiler  contents.  This  we  contended  left  half  of  the 
heating  surface  to  do  all  the  work,  while  the  other  half 
did  nothing.  Steam  pressure,  however,  was  steady,  but 
we  were  using  150  to  175  gal.  of  oil  a  day,  more  than 
the  price  of  coal  woukl  justify.  I  may  mention  here 
that  once  we  got  our  furnace  warmed  up  no  smoke 
would  be  seen  issuing  from  our  stack. 

Our  experience  and  observations  led  us  to  the  con- 
clusion that  the  possibilities  of  oil  as  an  economical  fuel 
for  steam  boilers  under  conditions  prevailing  at  our  plant, 
are  not  sound  enough  to  justify  us  in  making  the  man\- 
costly  changes  and  installations  that  are  required. 

We  believe  that  to  make  oil  burning  under  steam 
boilers  a  success  it  will  be  absolutely  necessary,  first,  to 
gasify  and  expand  the  oil  before  it  reaches  the  boiler 
furnace  so  that  it  will  not  expand  appreciably  after  it 
reaches  the  furnace.  The  velocity  of  flow  through  the 
burners  must  be  due  to  the  expansive  efifort  of  the  fuel 
and  not  due  to  air,  steam  or  head  pressure  due  to  gravity. 

The  draft  must  not  be  more  than  will  just  create  a 
moderate  circulation. 

The  expansion  of  the  gases  in  the  furnace  is  the 
main  thing  to  prevent.  Thos  C.  Robinson. 


SLOTTING  THE  COMMUTATOR 

P^N  article  on  Slotting  the  Commutator  in  Jan.  15  issue. 
-  interested  me  and  I  coidd  not  resist  the  temptation 
to  give  my  views  on  the  matter.  I  give  the  writer  of 
the  article,  L.  M.  Johnson,  credit  for  his  genius  in  rig- 
giu'.^:  u])  his  device  but  I  prophesy  that  he  will  have  his 
troubles  with  these  slots  before  long. 

r  contend  that  this  slotting  is  unnecessary,  and  the 
whole  trouble  comes  from  using  the  block  he  speaks  of 
with  sandpaper  on  it.  When  using  the  block,  if  too 
much  ])ressure  is  put  on  and  the  sandpaper  used  too 
long  it  will  ])ush  the  copper  ofT  and  leave  the  mica  hicrh. 
which  causes  the  whole  trouble.  If  the  commutator  is 
turned  ofY  with  the  right  kind  of  a  tool  which  cuts 
copper  and  mica  even  all  the  way  acro'^s  there  will 
be  no  trouble  with  sparking. 

About  8  yr.  ago  I  took  charge  of  one  of  the  street 
railwav  power  houses  in  a  citv  where  they  had  been  in 
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the  habit  of  slotting  the  commutators  with  a  hack  saw 
blade.  These  slots  would  fill  up  with  carbon  dust  and 
short  circuit  the  segments  and  at  times  there  would  be 
a  circle  of  fire  all  the  way  around  the  commutator.  It 
was  getting  to  be  a  serious  problem. 

He  says  his  slots  keep  clean  but  as  I  said  before  he 
will  have  his  troubles  before  long;  a  little  oil  is  bound 
to  get  into  these  slots  to  which  the  carbon  dust  will 
adhere   and   then   the   trouble   commences. 

In  the  case  of  which  I  speak,  I  turned  ofif  all  these 
commutators  with  the  proper  kind  of  a  tool  and  was 
sure  that  the  mica  was  cut  even  with  the  copper  all  the 
way  across  and  we  had  no  more  trouble,  and  after  this 
I  allowed  no  more  slotting  and  very  careful  sand- 
papering. Joseph  H.  Unsworth. 


INDICATOR  DIAGRAMS  FOR  DISCUSSION 

f)NCLOSED  find  indicator  cards  which  I  would  like 
to  have  explained  through  columns  of  Practical 
Engineer.  Numbers  1  and  2  were  taken  without  mak- 
ing any  adjustments  to  valves.  Thinking  the  load  too 
unevenly  divided  I  lengthened  the  rod  to  the  knockofif 


valve  wide  open.  The  foreman  had  just  stooped 
down  to  see  if  the  bleeders  were  open,  when  the 
throttle  valve  broke.  One  piece  grazed  his  head 
enough  to  cut  a  bad  gash  and  the  other  went  the  length 
of   the   engine    room   and   through   the   siding. 

A  new  valve  was  put  on  and  stood  up  just  one  week 
and  cracked  the  entire  height  where  the  old  one  had 
let  go.  In  taking  charge  I  thought  I  would  have  a 
look  at  this  expansion  joint,  which  was  under  ground 
in  a  trough.  I  found  the  pipe  had  settled  badly  and 
the  joint  was  so  jammed  it  could  not  slip.  We  leveled 
up  the  pipe  and  put  some  small  pipe  rollers  under  it, 
packed  the  joint  over  and  had  no  more  trouble  with 
that  part  of  it. 

I  next  found  the  duplex  pump  out  of  commission. 
After  setting  the  valves  on  the  steam  end  and  truing 
up  the  water  valves,  the  pump  went  along  nicely. 
I  found,  when  I  had  set  the  steam  valves  and  plumbed 
the  rockers,  there  Were  just  4  threads  left  on  each  end 
of  the  stems;  I  set  this  down  on  a  post  beside  the 
pump  for  future  use.  I  held  this  job  for  5  yr.  and" 
had  no  more  trouble. 


NO.  I 


NO.S 


A/O.J 


NO.  14 


CARDS  WITH  UNEVEN  STEAM  LINE 


cam  on  crank  end,  which  I  think  gives  better  results  as 
shown  in  Nos.  3  and  4.  What  is  the  cause  of  the 
uneven  steam  line  most  noticeable  in  crank  end  dia- 
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TROUBLE  WITH  EXPANSION  JOINT  AND 
DUPLEX  PUMP 

J  TOOK  charge  of  the  steam  end  of  a  plant  9  yr.  ago 
where  they  had  all  kinds  of  trouble  with  the  power; 
the  engine  had  been  run  by  all  hands  from  the  fore- 
man down.  One  morning  the  foreman  went  down- 
stairs to  start  up  as  the  regular  fireman  had  gone 
to  town.  He  told  the  new  man  to  turn  on  the  steam 
from  the  boilers.  They  were  100  ft.  from  the  engine 
and  there  was  an  expansion  joint  midway  in  the  steam 
line. 

The  new  man  climbed  on  top  of  the  boilers  and 
instead  of  turning  on  steam  gradually,  he  threw  the 


Recently  the  foreman  had  trouble  with  the  pump 
while  I  was  visiting  in  the  neighborhood  and  we  first 
went  through  the  water  end  and  found  the  packing 
good  and  the  water  valves  seating  nicely,  none  of 
them  sticking  on  the  stems. 

We  next  took  off  the  steam  chest  cover  and  the 
valves  had  been  moved  from  where  I  had  them  when 
I  ran  the  plant.  We  turned  the  stems  until  there 
were  just  4  threads  left  on  each,  then  tried  the  pumps: 
nothing  occurred  except  a  little  double  shuffle.  We 
then  took  off  the  cylinder  heads  and  there  was  the 
trouble  as  big  as  you  please,  a  small  piece  of  the 
gasket  had  blown  out  between  the  2  cylinders  under 
the  heads  and  they  were  working  against  each  other. 
We  put  in  a  new  gasket  and  the  pump  started  off 
nicely.  The  engineer  then  asked  me  why  I  thought 
just  4  threads  were  right.  I  told  him  about  running 
this  pump  for  5  yr.  and  showed  him  my  old  marks 
on  the  post.  Chas.  Burns. 
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For  Saving  Tjime,    Wor}^  and  'trouble 


Repairs   of   Broken    Piston    Head    Flanges 

RREAKAGE  of  portions  of  the  flanges  of  solid 
piston  heads  is  by  no  means  an  uncommon  occur- 
rence. Accidents  of  this  kind  are  due  more  to  the 
presence  of  foreign  matter  in  the  clearance  spaces  at 
each  end  of  the  cylinder,  than  to  any  weakness  of 
the  metal  of  the  head  or  undue  strains  placed  on  it 
by  changing  of  the  engine  load.  Snapping  of  cylinder 
packing  rings  of  an  inferior  grade  is  another  cause 
of  breakages  of  this  portion  of  the  piston  head. 

In  a  great  many  instances  after  the  breakage  of 
a  portion  of  the  piston  head  flange,  the  head  is  prompt- 
ly discarded  as  useless  and  another  ordered  from  the 
factory  or  made  at  the  nearest  machine  shop,  which 
is  often  a  considerable  distance  from  the  plant.  Such 
procedure  necessitates  in  many  cases  the  sending 
of  a  sketch  or  the  broken  head  itself  for  direction  or 
model.     The  repair  of  such  breakage  is,  however,  in 


FIG.  1. 


PISTOX  HEAD  WITH  PORTIOX  OF  FLANGE  BROKEN  OFF 
AND   METHOD  OF   REPAIR 


the  majority  of  cases  not  such  a  difficult  proposition 
after  all.  Figure  lA  shows  for  illustration  a  head 
with  a  portion  of  the  flange  broken  ofif.  Figure  IB 
shows  how  a  section  of  the  head  can  be  chipped  back 
and  dove-tailed  to  allow  the  insertion  of  a  small 
wrought-iron  plate,  bevelled  and  filed  for  a  driving 
fit  into  the  dove-tailed  portion  of  the  head.  Figure 
IC  illustrates  how  the  plate  can  be  held  securely  in 
the  recess  by  a  number  of  rivets,  holes  for  which 
are  drilled  through  the  plate  and  head  itself,  the 
'rivets  being  peened  over  into  the  countersunk  open- 
ings of  the  holes. 

I  This  piece  of  work  can  in  the  majority  of  cases 
jbe  accomplished  entirely  without  recourse  to  the 
(equipment  of  a  machine  shop.  The  writer  repaired 
!a  number  of  flanges  in  this  manner  having  as  extra 
Itools  only  a  small  vise  drill,  a  flat  bastard  file,  and 
la  number  of  small  chisels  for  chipping  the  recess  in 
'the  head. 


The  breaking  ofif  of  the  entire  flange,  however, 
presents  a  different  proposition,  but  the  head  can  be 
readily  repaired  providing  there  is  access  to  a  small 
lathe.  A  portion  of  the  broken  head  should  be  cut 
away  after  the  manner  illustrated  in  Fig.  2A.  A 
collar  is  then  turned,  fitted  and  riveted  to  the  head 
as  in  Fig.  2B. 


FIG.    2.      METHOD    OF    REPAIRING    PISTON    HEAD    WITH    FLANGE 
BROKEN  COMPLETELY  OFF 

It  is  true  of  course  that  a  piston  head  repaired  in 
either  manner  will  not  be  as  safe  in  every  respect 
as  a  new  one,  but  in  a  great  many  instances  these 
methods  of  quick  repair  can  prevent  an  indefinite 
shut-down,  which  is  often  the  result  of  an  extended, 
wait  for  repair  parts  from  the  factory. 

F.  W.  Bentley,  Jr. 


Home-Made  2-Wheel  Push  Cart 

ACCOMPANYING  photograph  shows  how  a  home- 
made 2-wheel  "wheelbarrow"  or  push  cart  can  be 
built   for   use   in   wheeling   ash   or   coal,    where    it   is 
necessary  to  move  them   some   distance.     The   frame 


CONVENIENT   CART   i.lADE  OF  PIPES 

is  made  of  1-in.  pipe  fittings.  Six  1-in.  side  outlet 
tees  (3  with  lefthand  threads  in  one  outlet),  made  the 
corners  and  angles.  The  handles  were  made  of  the 
same  size  pipe.  The  handles  were  screwed  together 
first  and  then  the  side  pieces  screwed  onto  them,  the 
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right  and  left  cross  pieces  being  screwed  in  last, 
making  one  solid  frame. 

The  2  center  fittings  were  drilled  out  with  a  ^-in. 
drill,  and  through  the  holes  was  put  a  piece  of  %-in. 
steel  shafting.  Two  wheelbarrow  wheels  17  in.  by 
2  in.  were  drilled  out  to  ^  in.  through  the  hubs,  the 
ends  of  the  hubs  being  cut  ofif  leaving  them  about 
6  in.  long.  The  wheels  were  put  on  the  ends  of  the 
shaft  and  nuts  put  on.  The  railing  was  made  of  ^-in. 
pipe  1  ft.  high.  A  hard-wood  platform  was  made  to 
set  on  the  tees  which  contained  3^  in.  by  1-in.  bushings. 
Side  boards  or  any  kind  of  a  dump  box  can  be  made 
to  fit  inside  of  the  railing. 

This  cart  was  built  with  the  platform  2  ft.  wide 
by  3  ft.  long,  and  it  would  carry  3  or  4  times  as  much 
as  an  ordinary  wheelbarrow.  L.  M.  Johnson. 

Packing  Mandrel 

ACCOMPANYING  sketch  is  of  what  I  call  a  pack- 
ing mandrel  and  I  have  found  it  to  be  one  of  the 

most  useful  tools  in  the  engine  room  so  I  am  sending 

it  in  the  hope  that  it  may  come  in  useful  to  others. 
It  can  be  made  from  a  piece  of  old  shafting  turned 

down  for  spaces  of  about  3  in.  for  the  different  rods 
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MANDREL   FOE    CONVENIENCE    IN    CUTTING    PACKING 

on  engines,  pumps,  compressors,  etc.  All  one  has  to 
do  is  to  select  size  of  rod  on  mandrel  for  which  pack- 
ing is  needed  and  a  dozen  pieces  can  be  cut  if  needed 
in  a  few  minutes.  If  a  piece  of  shafting  is  not  at 
hand  a  piece  of  hard  wood  will  do  equally  as  well 
for  it  can  be  finished  off  smooth  with  sand  paper.  A 
hook  can  be  inserted  in  the  end  for  hanging  it  up. 

W.  H.  Bainbridge. 


Heating  System  Ejector 

'PHE  accompanying  drawings  relate  to  the  proper  instal- 
lation of  heating  system  ejector,  which  was  installed 
in  an  office  building  where  I  am  employed.  The  object 
is  the  production  of  an  economic,  serviceable  and  effi- 
cient ejector  in  connection  with  the  heating  system,  thus 
forming  a  nearly  perfect  vacuum  on  the  returns  of  heat- 
ing system  to  receiving  tank. 

In  this  building  the  blower  system  and  direct  radi- 
ation in  which  the  two  combined  are  installed,  the  boilers 
are  fed  by  the  way  of  receiver  and  the  condensation 
from  main  heaters  or  blast  coils  at  the  fan,  drips  from 
high  and  low-pressure  piping,  which  are  free  from  oil, 
are  trapped  into  a  vented  receiver  and  from  here  pumped 
back  into  boiler. 

Fresh  water  which  is  required  to  replace  that  lost 
by   various   wastes   and    used    to   condense   the   exhaust 


steam  enters;  the  ejector  at  A,  passes  down  througti 
nozzle  or  spraying  device  B,  which  is  extended  into  dis- 
charge pipe  on  the  end  of  tee  for  about  ^/^  in.  or  a 
little  less ;  this  fresh  water  supply  is  admitted  to  the 
receiver  by  an  automatic  water  feeder,  flowing  contin- 
uously and  maintaining  a  constant  level  in  the  receiver. 

This  ejector  is  composed  of  a  5  by  j4  by  5-in  tee 
with  ^-in.  cold  water  supply  pipe  extending  into  tee, 
having  on  one  end  of  pipe  a  ^  by  %-m.  reducing 
coupling,  the  >:i-in.  opening  being  plugged,  with  Vs-'m. 
holes  drilled  as  shown  in  drawing. 

This  ejector  condenses  the  vapor  and  forms  a  vacu- 
um on  returns  of  heating  system  by  using  the  additional 
make-up  water  through   regulating  valve   D,   the  water 
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EJECTOR    AND    PIPING    OP    RETURNS    PROM    HEATING 
SYSTEM 

flowing  continuously  enters  the  ejector  through  nozzle  < 
or  spraying  device  B,  then  is  imparted  with  vapor  and 
condensation  from  returns  entering  C,  at  a  compara- 
tively high  velocity,  being  drawn  into  vented  receiver 
and  returned  direct  to  the  boilers  without  loss  of  its 
heat. 

The  hot  water  service  for  the  building  is  also  in 
connection  with  receiver  having  a  special  pump  for  that 
purpose  in  supplying  the  building,  as  in  this  case  a  suffi- 
cient amount  of  cold  water  can  be  used.  The  vapor 
coming  with  the  water  of  condensation  on  entering 
ejector  is  instantly  condensed  and  practically  a  perfect 
vacuum  is  obtained  on  the  returns  from  heating  plants. 

L.  A.  Banner. 
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It  is  very  ESSENTIAL  that  no  metal  work  in  the  bat- 
tery room,  especially  over  the  cells,  be  exposed  to  the 
action  of  the  acid  fumes  and  gases.  The  structural  iron 
work  of  the  building  can  be  very  well  protected  by 
encasing  it  with  expanded  metal  work  upon  which  a 
coating  of  cement  plaster  is  placed.  This  if  kept  well 
painted  with  a  good  lead  paint  will  prove  a  very  satis- 
factory way  of  protecting  all  structural  metal  work. 
Pipes  and  small  portions  of  metal  work  can  be  protected 
by  sheet  lead,  or  if  they  are  not  in  too  close  proximity  ^ 
to  the  cells  can  be  protected  sufficiently  by  frequently 
cleaning  and  painting  with  an  acid  resisting  paint  such 
as  Hydrex  preservative  paint.  This  paint  is  very  thick 
and  heavy,  and  forms  a  strong,  heavy  protective  coating, 
and  does  not  contain  any  coal  tar  to  corrode  the  metal. 
It  is  claimed  to  be  acid,  gas,  and  sulphur  fume-proof. 
The  battery  rooms  in  all  new  electric  sub-stations  of 
the  New  York  Central  Railroad  are  painted  with  this 
preservative  paint. 

One  great  danger  of  exposed  iron  work  in  a  battery 
room  if  it  extends  over  the  battery,  is  that  the  sulphate 
of  iron  formed  by  the  action  of  the  fumes  may  fall  into 
the  cells  and  impair  the  purity  of  the  electrolyte,  there- 
by seriously  damaging  the  plates. 
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Expert  Help   When  In  'trouble.      If  You    Want 
Quick,  jinswer  Enclose  a  Stamp 


Refrigeration  Questions 

T  AM  in  cliar.m'  of  ;i  cold  sloraj^c  ])laiU  thai  uses  the 
Carbundale  svsteni.  i.  What  shouhl  the  specific 
fjravity  of  the  strouj^  h(|U()r  from  the  ammonia  pump  be.'' 
2.  Is  the  hydrometer  test  an  accurate  one?  3.  Shoidd 
the  brine  enter  the  cooler  at  top  or  bottom  and  whv  ? 

F.  M.  j. 

A.  1.  'I'he  usual  stren<i;th  of  the  ammonia  li(juor 
as  it  passes  to  the  expansion  coils  is  29.5  per  cent  by 
weiijht.  Sometimes  it  will  run  as  hio^h  as  30  per  cent. 
Under  these  conditions  the  specific  gravity  will  run  from 
0.901  to  0.897.  t'""^'  lower  specific  gravity  being  for  the 
stronger  li(iuor. 

This  corresponds  to  a  hydrometer  reading  of  26  cleg. 
Baume,  and  the  hydrometer  reading  is  a  reasonable  good 
test  of  the  strength  of  the  liquor. 

This  answers  also  your  second  question. 

3.  For  the  arrangement  in  your  plant,  the  brine 
should  enter  the  cooler  at  the  top,  for  2  reasons : 
First,  the  brine  is  then  cooled  as  it  passes  downward 
through  the  cooler,  which  is  the  natural  method  of  cir- 
culation ;  second,  the  warm  brine  will  come  in  contact 
witli  the  warmest  gas  as  it  is  leaving  for  the  absorber,  and 
as  the  brine  flows  from  the  cooler,  it  will  come  in  con- 
tact with  the  coldest  gas  as  it  comes  in  from  the  expan- 
sion valve.  There  will  be.  therefore,  the  maximum 
transfer  of  heat  between  brine  and  gas  at  all  parts  of 
the  cooler.  A.  L.  R. 


Vacuum  Pump  for  Heating  System 

^^ILL  you  please  tell  me  how  the  size  or  capacity  of 
a  vacuum  pump  required  to  produce  a  vacuum  of 
15  in.  on  a  heating  system  of  a  given  number  of  square 
feet  radiation  is  determined?     The  plant  has  about  9500 
sq.  ft.  of  radiation. 
I        A.     The  proportions  of  the  vacuum  pump  for  heat- 
ing system  depend  on  the  pressure  of  steam  carried  and 
the  amount  of  condensed  steam  to  be  removed.     If  you 
want  to  produce   15  in.  vacuum  and  have,  say,   100  lb. 
steam   pressure,   you   would   first   reduce   the    15   in.   to 
pounds   per   square   inch,   which   would  give  you   about 
8   lb.,   allowing   for   some   slip.     Then   the   area   of   the 
'  steam  piston  is  to  the  area  of  pump  piston  inversely  as 
the  pressures.    This  would  give  you  the  size  of  the  steam 
;  piston  after  the  pump  piston  is  decided  on. 
I        .-Xs  to  the  caj^acity  of  the  pump,   if  you   have  9500 
!  sq.   ft.  of  radiation,   it   would   give  ofif,   say,   about  200 
:  B.  t.  u.  per  sq.  ft.  per  hour.     This  for  your  9500  sq.  ft. 
!  would  be  1,900,000  B.  t.  u.,  which  at  900  B.  t.  u.  per 
'  pound  of  steam  condensed   would  give  you  2100  lb.  of 
steam   and  air  to  be  taken   care  of,   or  about  253   gal. 
an  hour,  or  4^4  gal.  a  minute,  so  that  tlie  iiunip  cylinder 
should  have  that  capacity. 

I  think  you  will  see  from  this  the  method  of  going 
about  such  computation.  The  capacity  of  the  pump  would. 
of  course,  be  taken  from  the  builder's  rating. 
I  A.  L.  R. 


Cooling  Tower  Problem 

Y^HAT  size  of  open  air  cooler  is  needed  to  lower 
the  temperature  of  cooling  water  from  ammonia 
condenser  and  gas  engine ;  40  gal.  per  minute ;  high 
temperature  of  water,  86  deg. ;  temperature  of  the  at- 
mosphere, 90  d^i^. ;  temperature  of  makeup,  city  water, 
'^8  deg.?  Subscriber. 

A.  As  we  do  not  know  the  conditions  under  wliich 
your  tower  will  be  required  to  work,  or,  in  other  words, 
where  you  propose  locating  it,  we  would  therefore,  ad- 
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SKETCH  OP  COOLING  TOWER 

vise  you  to  build  your  cooling  tower  with  one  scpiare 
foot  of  surface  to  each  gallon  of  water  cooled  per 
minute.  This  would  give  a  tower  5  ft.  by  8  ft.  square 
at  the  top,  and  not  less  than  16  ft.  high — 20  ft.  would 
be  preferable — and  you  should  have  slats  or  bafifle 
strips  made  of  1  in.  by  6  in.,  placed  about  2^^  in.  apart, 
and  placed  12  in.  apart  vertically,  as  shown  in  sketch. 
You  should  be  able,  with  a  tower  of  this  size,  to 
lower  the  temperature  of  water  to  about  8  deg.  below 
that  of  the  atmosphere,  or  within   2  to  4  deg.  of  the 
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temperature  of  a  wet  bulb  thermometer.  If  you  can 
locate  the  tower  in  an  open  yard  or  on  top  of  your 
building-,  where  it  would  have  the  benefit  of  a  free 
air  circulation,  it  would  be  possible  to  use  less  than 
one  square  foot  to  each  gallon  per  minute.  You  will 
find  a  cooling  tower  will  perform  its  work  much  better 
when  the  air  is  dry  or  the  humidity  is  low,  as  it  will 
then  carry  off  vapor  very  rapidly  and  in  large  quan- 
tities. W.  H.  Biesley. 

Pump  Question 

"^^E  are  going  to  put  in  a  single-acting  triplex  pump 
in  connection  with  our  duplex  pump.  Please  in- 
form me  what  size  of  triplex  pump  with  crank  shaft 
running  25  revolutions  per  minute  will  be  required 
to  do  the  work  of  a  duplex  pump  S/i  by  35^  by  5  in., 
running.  19  strokes  one  way  for  each  piston,  or  if  it 
were  connected  up  like  engine  it  would  be  making  19 
revolutions  per  min.  E.   D 

A.  You  do  not  state  whether  your  duplex  pump 
IS  single  or  double-acting.  We,  therefore,  assume  that 
It  is  a  double-acting  pump,  and  with  the  dimensions 
you  give,  should  deliver  159  gal.  a  minute.  If  it  is 
a  single-acting  pump,   it  will   deliver  half  this   amount. 

A  triplex  pump,  operating  at  25  r.p.m.,  should  have 
cylinder  dimensions  of  approximately  7  by  10  in. ;  or  to 
correspond  with  the  single-acting  duplex  pump,  the  di- 
mensions would  be  one-half  these. 

N.  G.  M. 


Air  Engine  Problem 

JF  an  air  compressor  has  a  capacity  of  90  cu.  ft.  of  free 
air  a  minute  and  delivers  it  at  90  lb.  gage  pressure, 
what  volume  does  the  compressed  air  occupy?  My 
proposition  is  this:  I  have  an  air  engine  3^^  by  y/z 
in.,  which  is  to  be  run  by  an  air  compressor  rated  90 
cu.  ft.  of  free  air  per  minute  and  90  lb.  pressure  at 
250  r.p.m.  The  engine  will  run  about  350  r.p.m.  but 
will  be  run  on  intermittent  service  (about  3  min. 
with  6  min.  rest),  but  the  air  compressor  will  be 
run  continuously. 

What  size  reservoir  would  be  necessary  so  the  press- 
ure would  not  drop  too  suddenly? 

I  would  like  to  have  the  calculations  on  this  if  pos- 
sible. 

Also,  how  many  cu.  ft.  of  free  air  does  it  require 
to  give  one  cu.  ft.  of  air  at  90  lb.  pressure?         L.  R.  R. 

A.  The  compression  of  air  may  occur  according  to 
either  one  of  two  methods :  first,  the  isothermal  method 
if  the  air  compressor  is  water  jacketed;  second,  the  adia- 
batic  if  there  is  no  jacket.  In  either  case  the  com- 
pression is  not  quite  according  to  the  classified  method 
but   is   near   enough    for  practical   purposes. 

In  the  isothermal,  because  of  the  water  jacket  on  the 
cylinder,  the  air  is  kept  at  practically  constant  tempera- 
ture during  the  entire  compression.  In  the  adiabatic 
the  assumption  is  that  no  heat  is  lost,  that  the  air  is 
compressed  and  keeps  within  it  all  th'e  heat  which  is 
expended  upon  it  as  work  during  the  compression. 

In  the  first  case  the  pressure  varies  inversely  as  the 
volume,  that  is,  as  the  volume  gets  smaller  the  pressure 
increases,  absolute  pressures  being  understood.  The 
pressure  at  the  beginning  of  the  compression  would  be 
atmospheric,  about  15  lb.,  at  the  end  90-}-  15  or  105  lb' 
The  volume  of  90  cu.  ft.  of  free  air  after  compression 
would  then  be  90^105  and  multiplied  by  is,  or  12 8q 
cu.  ft.  t-  J     o,  .  :, 

In  the  case  of  adiabatic  compression  the  law  of  com- 
pression may  be  expressed  in  either  of  two  ways.     Ab- 


solute pressure  times  volume,  divided  by  absolute  tet 
perature,  is  a  constant ;  or,  as  we  know  how  the  temper!^ 
ture  varies  during  adiabatic  compression,  the  pressure 
times  (volume  raised  to  the  1.406  power)  is  constant. 
As  the  last  mentioned  form  of  computation  involves 
the  use  of  the  table  of  logarithms  it  is  easier  to  use  the 
first  form. 

Assuming  the  conditions  that  you  give,  we  should 
have  at  the  beginning  of  compression  90  cu.  ft.  of  free 
air  for  the  volume,  15  lb.  absolute  for  the  pressure,  and 
assuming  this  to  be  at  60  deg.  Fahrenheit,  the  ordinary 
temperature  of  the  air,  it  would  be  60  +  460  or  520 
deg.  absolute.  This  would  give  us  for  our  constant, 
then,  15  X  90^520,  or  2.6. 

Now  to  find  the  volume  after  compression  we  have 
that  the  pressure  is  90  lb.  gage  or  105  lb.  absolute  and 
from  a  curve  of  temperature  we  find  that  the  Fahrenheit 
temperature  would  be  about  450  deg.,  or  the  absolute 
would  be  450 -f  460  or  910  deg..  We  should  then 
have  105  times  the  volume  divided  by  910,  which  is 
equal  to  2.6,  and  to  get  the  volume  we  should  have  to 
multiply  2.6  by  910  and  divide  by  105.  This  gives  us 
22.5  cu._  ft.  As  stated  before,  the  compression  will 
not  be  either  exactly  isothermal,  which  would  give  12.8 
cu.  ft.,  nor  adiabatic,  which  would  give  22.5,  but  some- 
where between  these  two,  and  it  is  safe  to  assume  that  in 
actual  working  it  would  give  about  20  cu.  ft.  if  the  cyl- 
inder is  not  water-jacketed  and  about  15  cu.  ft.  if"  it 
is  water-jacketed. 

As  to  your  last  question,  the  cubic  feet  of  free  air 
required  to  give  one  cubic  foot  after  compression  would 
be  90  ~  22.5  if  it  were  adiabatic  expansion,  or  about  4 
cu.  ft.  of  free  air;  or  if  it  is  isothermal  expansion  it 
would  be  90-^  12.85  or  about  7  cu.  ft.  of  free  air. 

Now  on  the  practical  problem  if  you  have  a  3>^ 
by  31^  air  motor,  the  area  of  the  piston  y/2  in.  in  diam- 
eter will  be  9.62  square  inches.  Multiplying  by  the 
length  of  the  stroke,  33^,  and  dividing  by  1728  to  give 
cubic  feet  would  give  us  0.019  cu.  ft.  used  per  stoke. 
Say  this  amounts  to  0.02  per  stroke  and  then  at  350 
revolutions  per  minute  a  single-acting  motor  will  use 
7  cu.  ft.  a  minute  or  a  double-acting  would  use  14..  This 
is  about  the  normal  amount  that  would  be  furnished  by 
the  compressor,  so  that  the  size  of  the  reservoir  can  be 
made  very,  small,  simply  enough  to  take  up  the  slight 
fluctuations.  A  half-cubic  foot  capacity  would  seem  to 
be  plenty  and  this,  if  you  make  it  of  4-in.  pipe,  would 
give  a  piece  6  ft.  long,  or  of  6-in.  pipe  a  piece  2^/^  ft 
lo"g-  A.  L.  R. 

In  discussing  Economy  of  Gasoline  Engines  before 
the  National  Gas  Engine  Association,  A.  E.  Potter  called 
attention  to  the  following  points: 

Tests  show  that  for  best  economy  the  carburetor 
must  be  correctly  proportioned  to  the  engine  being  neither 
too  large  nor  too  small,  should  provide^air  in  proportion 
to  the  gas  charge  to  give  a  proper  mixture,  and  should 
give  sufficient  agitation  in  the  intake  to  insure  that  gas 
and  air  are  thoroughly  mixed.  This  mixture  will  gen- 
erally be  best  secured  with  a  reasonably  high  vacuum 
in  the  intake,  to  insure  high  air  velocity. 

Ignition  should  be  set  as  early  as  possible  without 
producing  knocking  in  the  cylinder,  and  the  throttle 
as  nearly  closed  as  will  give  the  required  power  and^ 
speed.  In  a  multicylinder  engine  it  is  important  that 
the  timing  be  carefully  synchronized  so  that  ignition  | 
takes  place  at  the  same  point  in  the  stroke  in  each' 
cylinder. 

The  difference  between  carelessness  and  care  on  these 
points  may  make  a  difference  of  25  per  cent  in  full 
economy. 
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m       Frolblemm©  For  Disc^s^ioim  By  Reacdler©       ■ 


What   Would  You  T)o  If  You  Had  These  Conditions   To  <Meet? 


Electrical  Engineering  Problem 

J  HAVE  2  direct-current  dynainos,  compound  wound, 
of  r)0-kw.  capacity  each,  110  v.,  and  carrying  300 
amp.  each,  connected  in  parallel.  One  of  them  blew 
the  fuse  on  the  positive  side,  and  the  ammeter  imme- 
diately showed  that  this  dynamo  had  dropped  from 
300  amp.  to  150  amp.,  and  still  carried  a  load  of  150 
amp.  There  was  no  ground  or  short.  This  machine 
carried  this  load  of  150  amp.  for  about  4  hr.  with  the 
fuse  blown.  The  question  in  my  mind  is  how  it  could 
do  it. 

Possibly  some  of  the  readers  can  enlighten  me,  and 
I  should  be  glad  to  hear  from  any  of  them  who  can 
solve  the  proi)lem.  W.  M.  Scott. 


Stuffing  Box  Packing 

IN  reply  to  the  article  by  Horace  M.  Hastings,  in 
Jan.  15  issue,  will  say  that  I  had  the  trouble  of 
which  he  speaks  on  one  of  our  Gaskill  pumping  en- 
gines. I  had  packed  the  stuffing  box,  but  not  so  full 
as  he  states,  and  after  running  a  couple  of  hours  no- 
ticed the  nuts  were  coming  ofT;  this  happened  not  over 
10  davs  ago,  so  it  is  fresh  in  my  mind. 

J.  N.  Weyher. 


Packing  Problem 

J.V  answer  to  Horace  M.  Hastings'  question  in  Prac- 
tical Engineer  of  Jan.  15,  in  my  experience  I  have 
found  that  the  nuts  on  a  stuffing  box  will  work  ofif 
when  they  are  not  drawn  up  excessively  tight.  I  have 
used  soft  packing  mostly  and  tighten  it  up  enough  to 
be  firm,  but  no  more.  In  going  the  rounds  of  inspec- 
tion, I  occasionally  find  a  nut  worked  loose  and  in  a 
few  instances  nearly  ofif  the  bolt. 

As  he  states,  the  bolts  were  only  ^  in.  past  the 
gland,  so  I  think  the  nuts  worked  ofif,  caused  by  the 
vibration  of  the  engine  or  by  the  rod  being  slightly  out 
of  true  and  rubbing  the  gland  at  some  point  of  the 
stroke.  However,  an  inspection  of  the  bolts  would 
show  whether  the  packing  was  pulled  out  or  not,  by 
the  condition  of  the  threads.  W.  K.  M. 


Stuffing  Box  Packing 

J^ELATI\'E  to  inquiry  by  Horace  M.  Hastings,  page 
144,  Jan.  15  number  of  Practical  Engineer,  he 
evidently  implies  that  fibrous  packing  was  used  to  pack 
the  engine  referred  to,  Init  he  does  not  tell  us  whether 
or  not  the  engine  was  packed  again  after  the  mishap 
with  the  same  kind  of  packing  as  was  used  before  the 
mishap,  nor  does  he  tell  us  whether  or  not  the  second 
job  of  packing  held  reasonably  well.  I  believe  there 
was  nothing  substantial  in  the  packing  he  used,  and 
that  under  the  action  of  heat  it  just  withered  away  or 
evaporated  like  the  Irishman's  whiskev. 


Some  years  ago  I  packed  the  valves  of  a  Corliss 
engine  with  fibrous  packing.  The  valve  stem  stuffing 
boxes  were  about  2  in.  deep ;  the  packing  was  ^  in. 
wide,  and  otherwise  fitted  the  box  snugly,  as  it  should. 
I  put  3  rings  in  each  of  the  4  boxes,  expecting  to  put 
in  an  additional  ring  next  day.  Meantime  I  had  to 
pull  on  the  nuts  several  times  to  keep  the  box  tight 
and  the  next  day  I  put  3  rings  more  in  each  box,  and 
a  couple  of  days  later  there  was  not  enough  packing 
in  all  4  boxes  to  pack  the  stems  of  a  3^-in.  globe  valve. 
Where  did  it  go?  The  packing  didn't  go  anywhere. 
The  packing  stayed  where  it  was  put  and  the  filler 
melted  and  ran  out.  That  is  what  occurred  in  Mr. 
Hastings'  case,  also,  I  believe.  T.  C.   R. 


Massachusetts  Examinations 

JN  answer  to  the  inquiry  on  page  1257  of  the  Decem- 
ber 15  issue,  as  to  requirements  in  Massachusetts  for 
second  class  fireman's  license,  I  had  the  opportunity 
to  listen  to  2  examinations  for  second  class  fireman's 
license  in  Worcester  some  time  ago. 

Here  are  some  of  the  questions  asked : 

1.  Where  is  the  fusible  plug  in  a  return  tubular 
boiler ;  from  what  side  are  they  put  in  ;  what  are  they 
there  for? 

2.  Could  you  tell  the  difference  between  plugs 
for  vertical  boilers  and  horizontal  return  tubular 
boilers?    What  are  they  filled  with? 

3.  What  would  you  do  if  your  boiler  suddenly 
loses  water?  What  is  the  cause  of  it?  What  causes 
pitting  in  boilers  and  how  would  you  prevent  it? 

4.  How  do  you  find  the  water  level  in  your  boiler? 

5.  How  do  you  blow  out  your  water  column? 

6.  What  would  happen  if  someone  shut  the  top  or 
bottom  connections  for  your  gage  glass? 

7.  What  would  you  look  for  when  you  opened  fire 
doors,  or  when  you  are  inside  your  boiler  or  in  the 
back  connection? 

You  must  have  been  doing  firing  or  coal  passing 
somewhere.  They  will  not  ask  any  unreasonable  ques- 
tions if  you  can  show  that  you  have  experience.  Any 
man  that  has  been  firing  stationary,  steamboat  or 
locomotive  boilers  and  has  taken  interest  in  the  work 
can  surely  pass  this  examination. 

I  saw  one  man  fail  because  he  did  not  know  how 
to  blow  out  the  water  column ;  the  examiner  told  him 
that  he  would  rather  give  a  man  a  license  that  knows 
how  to  blow  down  a  water  column  than  a  man  that 
can  take  indicator  cards. 

Don't  be  afraid  to  try  if  you  think  you  can  safely 
operate  boilers,  as  boilers  are  the  main  thing.  Pumps 
and  injectors  are  not  what  they  will  judge  you  by;  of 
course,  the  more  yqu  know  about  them,  the  better. 
First  of  all,  do  not  tell  them  any  lies;  it  will  spoil 
all  your  chances  of  getting  a  license.  C.  W. 
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CARE,  USE    AND  STORAGE  OF  TOOLS 

Requisites  of  a  first  class  engineer  have  been  dis- 
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tioned certain  points  which  should  receive  special  at- 
tention in  the  course  of  his  training.  One  point,  how- 
ever, which  is  too  often  overlooked,  is  the  care,  use, 
and  storage  of  tools. 

As  the  work  of  the  engineer  cannot  be  carried  on 
without  the  use  of  tools,  the  first  and  most  important 
thing,  it  would  seem,  is  for  the  young  engineer  to 
learn  the  proper  use  and  care  of  the  tools  with  which 
he  has  to  do  his  work.  This  done,  he  certainly  should 
have  a  system  for  the  storage  of  his  tools. 

Although  an  engineer  is  not  supposed  to  be  a  pro- 
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ENGINEERS'  INCITATION  CLUB 

WITH  a  very  dehnite  object,  tlie  eus^ineers  of 
St.  Louis  have  formed  this  organization  to 
collect  and  give  publicity  to  data  showing  the 
results  obtained  from  isolated  power  plants. 
Their  data  shows,  according  to  their  statements,  that 
in  plants  of  50  hp.  or  over,  where  steam  is  needed  for 
heating  or  drying,  the  operation  of  an  individual  plant 
is  cheaper  than  central  station  service,  besides  the 
advantage  of  skilled  help  always  at  hand,  and  inci- 
dental mechanical  service. 

The  club  has  prepared  a  log  book  covering  1913, 
enabling  an  engineer  to  keep  a  record  of  output  and 
service  rendered,  antl  the  cost  of  every  item  of  ex- 
pense in  producing  light,  heat,  and  power,  copies  of 
which  are  furnished  to  members  of  the  Club. 

On  Jan.  ::^5  the  Club  held  a  Ball  and  Vaudeville 
at  Liederkranz  Mall  at  which  an  unique  program  was 
carried  out  under  the  direction  of  the  various  com- 
mittees. 

The  various  numbers  were  as  follows: 

Grand  March — '■l-'ight  for  the  Isolated  J'lant,"  In- 
citation  Club;  X'audeville — "When  the  Packing  is  on 
the  Bunv'  Sec  Hillerman;  Waltz — "Ide  Sooner  Flave  a 
Four  Valve,"  Pat  Tiaradon ;  Vaudeville — "O'Brien 
Water  Tube  Makes  Money,"  McKeown ;  Two-Step — 
"Any  Speed  You  Want  from  Brownell,"  Schwaner; 
Vaudeville — "Down-Draft  Objects  to  Smoke,"  Wang- 
ler;  Waltz — "The  Red  P>arrel,"  Filley;  Vaudeville — 
"When  You  Need  the  Fixer"  See  Bob.  Jacobs;  Two- 
Step — "Watts,  the  Meter  with  Fort  Wayne,"  Thomas; 
Vaudeville — "The  Real  Thing  in  Circulation,"  Rohan  ; 
Ostende — "Go  as  Far  as  You  Like,"  Mathews ;  Waltz 
— "Cover  Up  Your  Pipes,"  Landigran ;  Two-Step — 
"Nothing  Gets  by  the  Rings,"  McQuay-'Norris ;  Car- 
nation— "Cookson  is  the  Water  Cook  for  Me,"  "Oh 
You  Heater";  Waltz— "For  Efificiency  Get  the  Ball," 
Raumes;  Tag  Two-Step — "McGowan  Feeds  the  Boil- 
er," Hammer;  Waltz — "Corliss  Engines  Bates  the 
World,"  Phone  Olive  76;  Ostende— "It's  a  Close 
Shave  to  Get  By,"  Barbers'  Union ;  Two-Step — 
"Building  for  the  Future,"  Price  Hill;  Waltz— "We 
are  All  Lit  Up  To-Night, "  Briner;  Carnation — 
"Pillow  Blocks  Have  Bearing  on  Transmission,"  C. 
O'Brien ;  Two-Step — "Corliss  Cans  the  Scale  from 
Boilers,"  Boyd;  \\'altz— "Something  XXX,  W^alshes 
Fire  Brick,"  Parker;  St.  Louis — "Staunton  Coal  is 
Hot  StuflF,"  Fitzgerald;  Two-Step —  "What  We 
Join  Together,  No  Man  Breaks  Asunder,"  LacMede 
Iron  Works;  Waltz — "Waltz  Me  Around  Again  Wil- 
lie," CO.^,  Kemp  ;  Carnation — "Oh  Dear-Born  Has  the 
Goods,"  Eardley ;  Two-Step — "The  W^atertow^n  Spe- 
cialty," P.  K.  Engineers ;  Waltz — "We  are  Going 
Some,  Start  the  Injector,"  Penberthy ;  Two-Step — 
"The  Vacuum  System,  We  Are  All  Het  L^p,"  Iroquois 
Engineering  Co. ;  Waltz — "Start  Right,  With  a  Good 
Foundation,"  Garner  Mahoney;  Home  Sw?et  Home — 
"The  Switchboard  is  in  the  Corner,"  W^irdack.  Lights 
out. 

Officers  of  the  Club  are:  President,  E.  E.  Francis; 
vice-president,  Chas.  Sharkey;  treasurer,  A.  W.  Rhein  ; 
secretary,  H.  C.  McLaughlin.  Chairmen  of  the  com- 
mittees were,  on  Arrangements,  J.  P.  McDonough  ;  on 
Reception,  J.  W.  Wood;  on  Floor,  W.  L.  Bowers. 

The  Club  has  233  members  in  all,  holds  frecpient 
meetings  for  lectures  atid  discussions,  and  is  thor- 
oughly wide-awake. 


NEWS  NOTES 

AlI'Kkd  Knight  CihttKxNdkn,  I''orester  of  the  United 
States  Indian  Service,  Department  of  the  Interior,  has 
been  appointed  Assistant  to  the  Director  of  the  Engineer- 
ing ICxperiment  Station  and  Lecturer  on  Timber  and  Tim- 
ber Resources  in  the  College  of  Engineering  of  the  Uni- 
versity of  Illinois.  Mr.  Chittenden  was  born  in  1879  in 
New  Haven,  Conn.  He  studied  methods  of  forest  man- 
agement in  Germany,  France,  Switzerland,  Austria  and 
England.  He  entered  the  United  States  Forest  Service. 
Department  of  Agriculture,  in  1903,  and  has  since  car- 
ried on  timber  work  in  practically  every  state.  In  191  1 
he  was  appointed  Forester  in  the  United  States  Indian 
Service,  Department  of  the  Interior,  and  was  placed  in 
charge  of  the  timber  resources  of  the  Indians. 

Among  Mr.  Chittenden's  publications  may  be  men- 
tioned Bulletins  No.  55  and  58  of  the  United  States 
Forest  Service,  entitled  respectively  "Forest  Conditions 
of  Northern  New  Hampshire"  and  "The  Red  Gum,"  and 
a  bulletin  of  the  Wisconsin  State  Board  of  Forestry,  en- 
titled "Forest  Taxation  in  Wisconsin." 

Mr.  Chittenden  began  his  service  with  the  Engineer- 
ing Experiment  Station  the  first  of  February. 

Prep.xrations  are  now  well  under  way  for  the  Pana- 
ma Pacific  International  Exposition  to  be  held  in  San 
I'^rancisco  during  1914.  Thirty-three  states  have  agreed 
to  participate,  and  23  have  selected  sites  for  the  state 
buildings.  An  exposition  ground  of  625  acres  has  been 
provided  on  the  northern  shore  line  of.  the  Peninsula  of 
San  Francisco,  overlooking  the  Golden  Gate,  and  in  this 
space  a  great  garden  has  been  \au\  out  with  ample  pro- 
vision for  all  exhibit  buildings,  parks,  exhibition  spaces 
and  for  other  purposes  that  may  be  necessary. 

To  make  sure  that  all  parts  of  the  exposition  will 
be  ready  on  time,  the  contracts  for  all  exhibit  buildings 
are  being  let  on  the  basis  that  they  must  be  ready  for 
occupancy  on  June  25,  1914,  while  the  date  of  opening 
is  b'ebruary  20,  1915,  thus  giving  ample  time  for  the 
installation  of  all  exhibits  and  cenveniences. 

The  Interstate  Oil  Mill  Superintendent's  Asso- 
ciation will  be  in  convention  in  Atlanta,  June  4,  5,  6. 
191 3,  at  the  Auditorium  Armory.  The  plans  include  the 
most  comprehensive  exhibit  of  oil  mill  machinery  and 
appliances  that  has  ever  been  shown  in  the  South  and 
the  main  room  of  the  auditorium  has  been  reserved  for 
the  exhibits.  Both  operating  and  still  exhibits  will  be 
shown  and  an  attendance  of  250  oil  mill  superintendents 
is  expected. 

Kelly  Foundry  &  Machine  Co.,  of  Goshen,  Ind., 
has  no  connection  with  the  Kelly  Foundry  Co.,  of  Elk- 
hart, Ind.  The  latter  concern  has  recently  passed  into 
the  hands  of  a  receiver,  but  the  Kelly  Innindry  &  Machine 
Co.,  of  Goshen,  Ind.,  is  in  prosperous  condition  and  ready 
to  furnish  its  product  of  power  plant  .specialties,  particu- 
larly Kelly  grates,  on  short  notice. 

Development  of  the  big  falls  of  the  Missouri  River, 
near  Great  Falls,  Montana,  and  Thompson  Falls,  on 
Clark's  Fork,  of  the  Columbia  River,  is  now  insured 
under  direction  of  Charles  T.  Main,  who  has  been  award- 
ed the  contract  for  the  engineering  work.  The  surveys 
of  these  developments  have  started.  It  is  probable  that 
the  Big  Falls  development  will  have  a  capacity  of  125,000 
hp.  and  the  one  at  Thom])son  h'alls,  50,000  hp. 

Nelson  Valve  Co.,  of  Chestnut  Hill,  Phila.,  has 
arranged  with  the  Schumaker-Santry  Co.,  141  Milk  St., 
F.oston,  Mass.,  to  act  as  its  distributing  agents  through- 
out the  New  England  territory. 
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UNWATERING  THE  CATSKILL 
AQUEDUCT 

WITH  the  exception  of  the  Panama  Canal,  the 
greatest  engineering  project  in  the  world  is 
now  in,  process  of  construction  in  New  York 
City,  and  as  the  New  York  World  Magazine 
stated  some  time  ago,  "consequently  New  York  is  only 
vaguely  aware  of  its  existence."  In  this  case  however, 
there  is  a  very  good  reason  for  the  New  Yorker's  lack 
of  knowledge,  as  none  of  the  work  is  in  evidence.  Prac- 
tically every  bit  of  it  is  being  carried  on  500  to  700  ft. 
below  the  surface,  where  the  Catskill  Aqueduct,  large 
enough  to  admit  a  Pullman  car,  is  being  cut  through 
the  solid  rock  upon  which  the  city  is  built. 


^^■mmM^^^f^Ws- 


and  in  solid  rock.  On  the  contract  of  the  Pittsburgh 
Contracting  Co.,  extending  from  177th  Street  Bronx 
into  Manhattan,  a  total  distance  of  about  30,000  ft., 
the  depth  varies  from  270  to  480  ft.  Seven  shafts  were 
sunk  by  this  company  about  a  mile  apart,  and  2  verti- 
cal duplex  4  by  6-in.  mine  sinking  pumps,  made  by 
The  Goulds  Mfg.  Co.,  Seneca  Falls,  N.  Y.,  were  in- 
stalled in  2  of  these  shafts.  A  Goulds  3>^  by  6-in. 
pump  was  installed  in  each  of  the  other  5  shafts.  Each 
pump  is  equipped  with  a  direct-connected  Westing- 
house  induction  motor,  3-phase,  60-cycle,  230-v.,  10-hp. 
The  pumps  are  standard  outfits  guaranteed  for  50  gal. 
a  minute  against  heads  of  475  ft.  and  are  delivering 
from  50  to  60  gal.  a  minute. 

While  sinking  the  shafts,  the  pumps  were  suspend- 
ed from  cables  and  used  vertically,  their  normal  posi- 
tion in  mine  service.  After  the  shafts  were  finished, 
the  same  pumps  were  placed  in  a  horizontal  position 
and  used  as  station  pumps  in  the  tunnel,  for  pump- 
ing from  sumps  to  the  surface.  Although  not  built 
for  service  in  this  position,  the  contractors  state  that 
they  are  giving  excellent  service  as  station  pumps. 

On  the  contract  of  Holbrook,  Cabot  and  Rollins, 
extending  from  Cooper  Square,  Manhattan,  out  for 
a  distance  of  about  5  miles  into  Brooklyn,  8  Goulds 
single-acting,  triplex  pumps  are  used.  Air  lifts  were 
tried  first  and  found  unsatisfactory.  Two  of  these 
pumps  are  of  the  8'  by  10-in.  size,  having  a  capacitv  of 
300  gal.  a  minute  each  against  an  elevation  of  360  ft. 
The  other  6  are  5  by  8  in.,  having  a  capacity  of  100 
gal.  a  minute  each  at  an  elevation  of  500  ft.  These 
pumps  are  driven  by  2-phase,  60-cycle,  General  Elec- 
tric motors. 


FIG.    1. 


GOULDS    VERTICAL    DUPLEX    MINE    SINKING    PUMP 
47.5    FT.    BELOW    STREET    LEVEL 


One  of  the  important  problems  the  contractors  had 
to  solve  in  this  work,  as  in  all  deep  subterranean 
projects,  was  to  provide  an  effective  method  of  pre- 
venting the  work  from  being  flooded  by  seepage  water. 
Without  this  precaution,  work  on  the  aqueduct  would 
be  impossible. 

In  selecting  the  equipment  for  this  w.ork,  the  con- 
sideration of  first  importance  was  reliability.  On  an 
undertaking  of  such  magnitude  an  interruption  of  the 
work  would  mean  an  enormous  loss  to  the  contractor. 
The  pumping  equipment,  being  depended  upon  to  pre- 
vent any  stoppage  due  to  water  accumulation,  had  to 
be  selected  with  this  feature  of  reliability  foremost. 
Another  feature  the  contractors  had  to  take  into  ac- 
count was  flexibility  of  the  equipment  with  reference 
to  installation.  It  had  to  be  such  that  it  could  be 
easily  installed  any  place  that  it  might  be  needed, 
however  restricted,  and  for  some  of  the  services  it 
had  to  be  portable. 

In  the  City  of  New  York  the  construction  is  from 
500  to  700  ft.  below  the  surface  at  the  deepest  points, 


FIG.  2.     TWO  TRIPLEX  PUMPS  500  FT.  BELOW  STREET  LEVEL 

On  the  Mason  and  Hanger  Co.  contract  at  Corn- 
wall-on-Hudson,  a  7  by  12-in.  Goulds  triplex  pump 
with  a  50-hp.  direct-connected  Westinghouse  motor 
and  2  5  by  8-in.  Goulds  belt-driven  triplex  pumps  are 
used.  The  latter  are  shown  in  Fig.  2  and  it  will  be 
noted  the  pumps  were  installed  in  a  recess  cut  in  the 
rocks  at  the  side  of  the  tunnel. 
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IMPROVING    THE    CONDUCTIVITY 
AT  JOINTS 

LXGIXEERS  usuall}-  lake  considerable  care  in 
calculating  the  size  of  bus  bars,  cables  and  other 
conductors  of  electricity,  so  that  the  resistance 
will  be  kept  as  low  as  ])ossible  and  the  heat 
loss  at  a  minimum.  Many  enj^ineers,  however,  do  not 
appreciate  the  fact  that  the  savinj^-  due  to  the  use  of 
liberal  copper  in  electric  conductors  may  be  entirely 
nullified  at  the  joints,  and  of  course,  the  more  joints 
that  there  are  in  a  circuit,  the  greater  will  be  the  loss 
at  these  points. 

It  is  freciuently  sui)i)osed  that  copper  surfaces  are 
smooth  and  regular;  this  is  not  true  however,  as  a 
micro-photograph  shows  hundreds  of  mountain  peaks 
and  deep  irregular  valleys  and  not  even  a  single  level 
ridge.  Xow,  if  we  jjut  2  bars  like  this,  face  to  face, 
they  can  touch  each  other  only  at  the  high  points  and 
the  current,  instead  of  having-  the  entire  cross  section 
of  the  surface  of  contact  as  a  path,  has  to  concentrate 
at  the  few  peaks  which  touch,  consequently  making  the 
contact  resistance  high.  Even  though  we  put  con- 
siderable pressure  on  the  joint,  the  valleys  are  not 
forced  into  contact  and  moisture  creeps  in  and  fills 
them  up  with  a  nonconducting  oxide,  which  serves  to 
bring  in  more  and  more  moisture  until  the  mountain 
peaks  themselves  are  covered. 

Xow,  it  is  evident  that  if  we  had  some  kind  of 
putty,  which  is  a  good  conductor  of  electricity,  we 
could  use  it  for  filling  nj)  the  valleys  and  get  practically 
a  perfect  contact.  Then,  if  we  could  put  into  the 
putty  a  liquid  metal,  which  would  fill  it  as  water  fills 
snow,  we  would  get  even  better  results,  and  if.  this 
liquid  would  stick  to  the  copper  as  tightly  as  does 
water  when  put  between  3  glass  plates,  we  would  get 
even  better  conductivity,  since  the  force  of  adhesion 
is  very  great  when  acting  at  close  range. 

Optimus  plastic  alloy  is  just  such  a  metal  putty 
and  just  such  a  liquid  metal  is  released  from  the  solid 
alloy  which  is  used  to  prepare  chemically  the  copper 
and  to  hold  the  metal  paste  in  the  valleys.  These 
alloys  adhere  so  tightly  that  there  is  practically  no 
contact  resistance  left  and  the  2  copper  plates  are 
electrically  continuous.  Moisture  cannot  get  into  the 
joints  and  the  putty  will  not  corrode. 

It  is  customary  to  allow  1  sq.  in.  of  copper  contact 
surface  to  50  amp.  in  bus  bars,  switches,  ammeter 
shunts,  etc.  P>ut  with  Optimus  plastic  alloys,  1000 
amp.  per  sq.  in.  can  be  allowed  at  the  joint  with  prac- 
tically no  more  losses  than  occur  in  a  solid  conductor 
of  the  same  cross  section  ;  furthermore,  if  the  contacts 
are  properly  prepared,  thev  will  remain  perfect  for 
years. 

'  '  Granting  that  there  is  a  high  resistance  at  the 
contact  between  co])i)er  bars  permanently  bolted  to- 
gether, it  is  evident  that  greater  losses  occur  at 
switches  where  the  pressure  between  the  2  parts  can- 
not be  great,  and  tests  prove  this  to  be  the  case.  When 
the  ordinary  switch  is  closed,  contact  is  only  made  at  a 
few  high  points ;  while  the  engineer  may  think  he  has 
!  several  square  inches  in  contact,  as  a  matter  of  fact, 
i  only  a  few  mountain  peaks  are  touching.  Here  again, 
Optimus  plastic  alloy  can  be  applied  and  the  losses 
greatly   reduced. 

Optimus  plastic  alloy  is  now  being  used  extensively 

]  by   electro-platers,    because,    on    account   of   the    heavy 

i  currents  carried   in  this  industry,  the  heat  losses  are 

apt  to  be  large  if  the  joints  are  not  made  in  the  best 

possible  manner. 


To  show  that  Optimus  plastic  alloy  is  not  only 
theoretically  but  practically  a  paying  investment  the 
following  tests,  on  3  different  kinds  of  contacts,  made 
in  power  plants,  are  selected. 


liiiildiii^;    ami     WitnessLMl     by- 
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Fuller  Bldg.,  ("Flatiron") 

\V.   H.  Taverner,   Mgr. 

Electrical  Dept 400 

Commonwealth  Edison 

Co.     (Chicago),    R.     F. 

Schuchardt,  Elec.  Engr. 

Watt  Meter  Stud  Test.  1000         18.  1.2         93.33 

One  square  inch  lUis  Bar 

Contact  Test   1000  1.3    •       .1         91. (JG 

Optimus  plastic  alloy  is  manufactured  by  the  Mun- 
ning-Loeb  Co.,  of  Matawan,  N.  J.,  who  besides  the 
tests  mentioned  above,  has  made  other  interesting 
tests,  showing  conclusively  that  it  pays  to  make  joints 
in  electricaf  circuits  with  as  low  a  resistance  as  pos- 
sible. 


A  NEW  REFRACTORY  CEMENT 

For  Withstanding  High  Temperatures 

UXTIL  within  the  last  few  years,  fire-clay  has  been 
most  generally  used  for  laying  up  brick  walls, 
cementing  joints,  patching  and  lining  of  fur- 
naces, kilns,  retorts,  etc.,  where  high  tempera- 
tures are  encountered.  In  spite  of  its  exceedingly 
short  term  of  usefulness,  and  tlie  consequent  necessity 
for  repeatedly  patching  and  repairing,  founders  and 
furnace  men  have  until  recently  continued  to  use  this 
material  because  there  has  been  no  substitute  which 
could  be  generally  used.  Ofttimes  the  fire-clay  was 
mixed  with  certain  other  materials  to  serve  as  "bind- 
ers." Of  course,  this  compounding  entailed  consider- 
able trouble  and  labor,  but  there  had  apparently  been 
no  alternative  than  to  follow  precedent. 

The  H.  W.  Johns-Manville  Co.,  New  York,  has  re- 
cently put  on  the  market  what  it  terms  J-M  High  Tem- 
perature Cement  No.  31,  which  it  is  said  can  be  used 
practically  whenever  working  temperatures  range  be- 
tween 1500  and  3100  deg.  F. 

This  new  material  is  a  dry  powder  mixture  com- 
posed of  asbestos  and  other  materials  of  secret  prepa- 
ration. It  is  mixed  with  water  to  the  proper  consist- 
ency (say  about  18  to  20  lb.  of  water  to  100  lb.  of  pow- 
der) for  working  like  mortar  or  tamping  around  molds. 

When  used  for  setting  up  fire-brick  for  boilers  and 
furnaces,  lining  and  roofing  furnaces  of  various  kinds, 
or  molded  into  door  jambs,  lining  fire  doors,  repair- 
ing side  walls  of  furnaces,  making  stay  nut  caps,  etc., 
it  has  considerable  mechanical  strength.  When  air 
dried,  it  will  withstand  a  crushing  strain  of  883.5  lb. 
a  square  inch.  It  vitrifies  at  the  comparatively  low 
temperature  of  1418  deg.  and  has  a  high  melting  point 
(3183  deg.  F.). 

Being  semi-acid  in  character,  it  can  be  used  with 
chrome  bricks,  silica  bricks  or  fire-clay  bricks. 

It  is  claimed  that  experiments  conducted  with  this 
cement  show  that  it  can  be  successfully  used  in  build- 
ing doors  of  angle  iron  framework  without  backing, 
or  for  making  one-piece  linings  for  gas  or  oil  burning 
crucible  furnaces. 
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IMPROVED  STEEL  COUPLING  FOR 
HIGH  OR  LOW-SPEED  SHAFTS 

ANEW  form  of  flexible  coupling  made  entirely 
of  crucible  cast  steel,  and  to  dimensions  espe- 
cially suitable  for  this  material,  is  being  intro- 
duced by  McEwen  Bros.,  Wellsville,  N.  Y. 
This  McEwen  coupling,  as  it  is  called,  and  as  illus- 
trated herewith,  is  said  to  have  the  smallest  diameter 
and  mass,  and  therefore  the  smallest  inertia,  of  any 
truly  flexible  coupling  on  the  market. 

The  keys  extend  clear  through  the  shafts,  are  set 
at  right  angles  and  are  arranged  to  permit  a  marked 
degree  of  misalinement,  yet  because  of  ample  key  bear- 
ing surface  and  the  exceptionally  good  lubrication  from 
packing  of  heavy  oil  or  soft  grease,  there  is  no  noise  or 
tendency  toward  serious  wear. 


THE   McEWEN    COUPLING 

The  design  is  particularly  good  for  withdrawals 
parallel  to  the  shaft  axis,  and  small  clearance  is  re- 
quired for  removing  any  part. 

This  type  of  coupling  was  first  used  and  has  been 
given  its  severest  test  upon  McEwen  Bros,  pumps 
direct  connected  to  steam  turbines  running  24  hr.  a 
day   for  months  at  a  time. 

The  satisfaction  which  it  has  given  imder  these 
high  speeds  and  other  severe  conditions  as  reversible 
motor  drive  for  machine  tools  would  seem  to  indicate 
a  general  usefulness  for  blower,  rotary  pump,  motor, 
generator,  turbine  and  line  shaft  connections,  and  on 
other  machinery  of  any  speeds. 


THE  HOLT  AUTOMATIC  STRAINER 

THE  Holt  Automatic  Strainer  is  a  device  for  the 
automatic  removal  of  all  kinds  of  solid  foreign 
matter,   such  as  ice,   rocks,   sticks,  fish,   cinders, 
leaves,    etc.,    from    water    supply    lines    without 
interrupting  the  flow  of  water.     It  consists  of  a  sub- 
stantial  cast-iron   casing,   having   an    inlet   and   outlet. 


SECTIONAL    VIEW    OF    HOLT    AUTOMATIC    STRAINER 

A  perforated  brass  cylinder,  having  open  ends,  being 
interposed  between  the  inlet  and  outlet  of  the  casing 
so  that  the  liquid  to  be  strained  flows  into  one  end  of 
the  perforated  cylinder  and  passes  out  through  the 
perforations  into  the  outlet  of  the  casing.  The  foreign 
matter    is    retained    on    the    inside    of    the    perforated 


cylinder  until  the  cleaning  shaft  is  rotated.  The  blad 
of  the  cleaning  shaft,  which  allows  1/32  in.  clearanc 
from  the  inside  wall  of  the  perforated  cylinder,  sweep 
the  entire  inner  surface  and  forces  the  foreign  matte 
out  of  the  opposite  end  from  that  by  which  the  liqui 
enters  into  the  receiving  chamber,  from  where  it  the 
falls  by  gravity  into  the  sediment  chamber. 

In  practice,  all  that  is  required  to  keep  this  strains 
cleaned,  is  occasionally  to  turn  the  hand  wheel  cor 
nected  to  the  cleaning  shaft  about  2  complete  revolt 
tions,  and  whenever  necessary,  clean  out  the  sedimen 
chamber,  both  operations  being  performed  withou 
interrupting  the  flow  of  water  through  the  strainei 

This  strainer  is  made  by  the  Rosedale  Foundrv  I 
Machine  Co.,  Pittsburgh,  Pa. 


BELL  RINGING  TRANSFORMERS 

USE  of  bell  ringing  transformers  hasibecome  quit 
popular  and  recently  a  new  transformer  of  thi, 
type,  built  according  to  the  design  of  the  West 
inghouse   type    S   distributing   transformer   hai, 
l^een  developed.     It  is  light  in  weight,  compact  in  size 
fireproof,    and    practically    indestructible.        The    fac 
that  it  possesses  such  characteristics  enables  it  to  b( 


NEW    DESIGN    OF    BELL    RINGING    TRANSFORMER 

mounted  in  any  out  of  the  way  place  as  it  requires 
no  attention  whatever  after  its  installation  and  should; 
last   a  lifetime.      It   will   deliver   on   open   circuits,  8, 
16  or  24  volts,  and  fully  loaded  16  volts.     It  is  particu- 
larly useful  for  apartment  houses  and  public  buildings. 

The  coils  and  magnetic  circuit  are  vacuum  dried 
and  impregnated  with  a  moisture-proof  insulating 
compound.  After  this  treatment  the  complete  tinit 
is  fitted  into  its  case.  The  interior  of  the  case  is  then 
filled  with  a  specially  treated  cement  with  the  result 
that  the  coils  and  iron  are  completely  embedded  in 
a  fireproof  and  indestructible  compound. 

Rubber  covered  primary  leads  are  brought  out  of 
the  top  of  the  case  through  a  porcelain  bushing  and 
are  left  of  sufficient  length  to  permit  connection  to 
the  lighting  circuit.     Binding  posts  are  provided,  as 
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shown  in  the  picture,  for  the  bell  circuit,  and  the 
transformer  is  mounted  by  lugs  cast  on  the  case  for 
this  purpose.  These  lugs  are  so  arranged  that  an 
air  space  is  provided  between  the  transformer  and 
the  wall. 

A  test  of  •JoOO  volts  for  one  minute  is  ap])lied  hc- 
tween  the  primary  windings  and  the  secondary  wind- 
ing and  case.  The  transformer  will  stand  a  "dead" 
short  circuit  continuously  on  the  bell-ringing  side 
without   injurx. 


NEW  POWER  PLANTS 

A  L.\RGi-:  rowEKiioL^E  is  to  be  built  by  the  Gonic  Man- 
ufacturing Co.,  at  Rochester,  N.  H.  The  plant  will  re- 
ceive its  water  power  from  a  canal  to  be  constructed 
from  the  sawmill  dam.  .\  short  distance  from  the  house 
the  water  will  enter  an  8-foot  iron  tube.  The  sawmill 
and  a  portion  of  the  woolen  mill  will  be  operated  by 
electrical  power. 

Geigertown,  P.\.  Electric  Light  and  Improvement 
'  o.,  capital  stock  of  $15,000,  will  take  over  the  old  Geig- 
ertown mill  for  a  power  plant.  Possession  will  be  ob- 
tained April  I.  In  the  meantime  an  electrical  engineer 
will  investigate  the  water  power  possibilities.  The  com- 
pany will  furnish  the  territory  embraced  in  the  radius  of 
')  miles  with  electric  light.  Application  will  be  ma<le  for 
.1  charter. 

Gener.al  Manager,  W.  R.  W.  Griffin,  of  the  Tri- 
State  Railway  and  Electric  Co.,  of  Ohio,  announces  new 
improvements  aggregating  $2,500,000.  The  work 
planned  includes  a  new  $2,000,000  power  house  at  East 
Liverpool,  Ohio,  new  3200-kw.  turbine  for  the  present 
power  station  to  cost  $90,000,  and  a  new  2'300-kw. 
turbine  for  the  Fallston  power  house,  Beaver,  Pa.,  to 
cost  $G0,000.  The  machinery  will  come  from  the 
[Westinghouse  Electric  and  Manufacturing  Co. 

The  McKees  Rocks  Light,  Heat  &  Power  Co.,  of 
t'lttsburgh,  filed  articles  of  incorporation  at  Dover,  Del., 
'•n  January  17.  The  company  will  manufacture  electric 
current  for  light,  heat  and  power  purposes  of  all  kinds. 
The  company  is  capitalized  at  $150,000. 

F.  H.  Ansox,  managing  director  of  the  Atlantic 
Sugar  Refineries.  Ltd.,  has  returned  to  Montreal  from 
.St.  Johns,  after  a  trip  of  inspection  over  the  location 
of  the  new  plant  and  a  visit  to  New  York  to  confer  with 
the  sugar  refinery  engineers  who,  under  the  direction  of 
1.  S.  Stillman,  are  working  on  the  plans. 

.Mr.  Anson  stated  that,  according  to  the  arrange- 
nents  when  he  left,  the  first  sod  for  the  construction  of 
he  $2,000,000  plant  would  be  turned  the  next  morning. 
The  Foundation  Co.  has  charge  of  this  work,  contracts 
Aith  this  firm  having  been  signed  in  New  York  last 
veek.  The  foundations  are  to  be  ready  in  33^  months 
uid  work  on  the  superstructure  will  then  be  immediatelv 
ommenced,  and  the  plant  is  to  be  ready  for  shipping 
ugar  to  the  trade  by  May,  of  19 14. 

I  L.  R.  Wilson,  treasurer  of  the  Atlantic  Sugar 
Refineries,  Limited,  has  been  stationed  in  St.  John  and 
jias  opened  temporary  offices  there. 


BOOKS  AND  CATALOGS 

The  Bureau  of  Foreign  and  Domestic  Commerce  is 
|.bout  to  issue  a  monograph  dealing  with  the  manufac- 
ure  of  electrical  instruments  and  meters  in  Europe.  The 
eport  is  by  H.  B.  Brooks,  Commercial  agent  of  the  De- 
partment of  Commerce  and  Labor,  who  recently  inspected 


31  of  the  most  nnportant  electrical  works  of  England. 
l">ance,  Germany,  and  Italy.  The  products  of  each  con- 
cern are  treated  in  detail  and  descriptions  are  given  of 
the  buildings,  equipment,  labor  conditions,  kinds  of  mate- 
rial used,  and  the  markets  in  which  the  products  are 
sold. 

Steam  Boilers  by  E.  M.  Shealy.  356  pp.,  6  by  9 
in.,  184  illustrations,  cloth  binding,  New  York,  1912; 
price  $2.50. 

This  is  the  summary  of  the  work  given  in  the  exten- 
sion course  of  the  University  of  Wisconsin,  and  has  been 
written  primarily  for  correspondence  students,  hence  it 
is  particularly  well  adapted  for  individual  reading  and 
study.  The  field  covered  is  indicated  by  the  following 
subjects:  Types  of  Boilers;  Strength  of  Staying;  Heat, 
Its  Effects  and  Steam  Making;  F\jels  and  Combustion; 
Firing  and  Smokeless  Combustion  ;  Settings,  Piping  and 
Accessories ;  Chimneys ;  Feed  Water  and  Heaters ;  In- 
spection, Care  and  Testing.  The  book  is  well  balanced, 
it  is  up-to-date  in  its  facts,  clear  and  simple  in  style, 
thorough  in  treatment  and  an  ideal  book  for  the  man  who 
is  starting  the  study  of  power  plant  engineering. 

AT  THE  SIGN  OF  Ye  Coal  Facts  Inn,  the  Penn- 
sylvania Coal  and  Coke  Corporation  have  gathered 
I'acts  and  Factlets  on  your  fuel  problem  which  enter- 
tain and  instruct  as  the  flames  leap  from  the  glowing 
grate.  As  a  sample:  "Sis  Hopkins'  rule  'Nothin'  for 
nothin'  "  applies  not  only  in  buying,  but  in  every  phase 
of  life. 

"The  man  who  doesn't  pay  effort  in  studying  can't 
acquire  knowledge." 


hoppl^e55  of 

Coal  buyers 

Pennsylvania 
^Coal  and  Coke 
Corporatiorv. 

\v1rtlehDUBI4»  NtwYorkQty 


The  booklet  is,  as  well,  one  to  arouse  sober  second 
thought  as  to  where  the  money  goes.  And  its  com- 
panion, The  Engineer's  Problem  in  Selecting  Coal, 
goes  far  to  help  find  the  answer  to  the  question. 
They  come  from  the  Penna.  Coal  &  Coke  corporation, 
Whitehall  B'ld'g,  New  York. 


THE     LUNKENHEIMER 

issued  its  calendar  for  1913. 


CO.,     has     recently 


FROM  ASHTON  VALVE  CO.,  we  have  received 
a  large  calendar  in  colors.  Copies  may  be  obtained 
by  sending  10  cents  to  the  company  at  271  Franklin 
St.,  Boston. 
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THE  NEW  CALENDAR  of  Cling-Surface  Co., 
is  decorated  with  interesting  views  in  brown,  illustrat- 
ing the  use  of  Cling-Surface. 

CHAIN  GRATE  STOKERS  made  by  Illinois 
Stoker  Co.,  Alton  111.,  have  among  other  features  a 
system  of  baffling  between  and  below  the  chains  to 
prevent  the  passage  of  air  through  the  rear  end  of  the 
chain.  The  catalog  illustrates  them  fully,  giving 
views  of  interiors  where  they  are  used. 

LETTERS  TO  BUSINESS  MEN  including  a 
discussion  of  the  tariff  question  and  the  change  of 
administration,  besides  a  description  of  the  company's 
boiler  compound,  is  the  title  of  a  booklet  from  Hawk- 
Eye  Compound  Co.,  357  W.  63rd  St.,  Chicago. 

H.  W.  JOHNS-MANVILLE  CO.,  has  just  issued 
a  circular  on  J-M  flexible  metallic  combination  hose 
for  steam  and  pneumatic  service.  Several  advantages 
of  the  interlocking  spirals  of  the  armor  are  given  and 
a  sectional  view  shows  the  details  of  construction. 

NATIONAL  ELECTRIC  Lamp  Association  offers 
a  number  of  new  bulletins  on  electric  lighting.  Bul- 
letin IOC  shows  the  performance  and  characteristics 
of  Mazda  lamps  designed  for  steam  railway  use. 
Bulletin  8D  describes  Mazda  low-voltage  and  minia- 
ture lamps,  the  latter  including  general  battery  and 
novelty  battery  lamps.  These  bulletins  and  others 
now  available  may  be  had  by  addressing  the  engineer- 
ing department  of  the  company  at  4411  Hough  Ave., 
Cleveland,  Ohio. 

BULLETIN  NO.  A4034,  recently  issued  by  the 
General  Electric  Co.,  is  devoted  to  that  company's 
long  life  flame  arc  lamp,  known  as  Type  "W."  This 
lamp  is  for  street  illumination,  and  is  designed  to 
operate  on  alternating-current  series  circuits.  Bul- 
letin No.  4993,  descriptive  of  the  company's  Type  RI 
single-phase  motors,  supersedes  its  previous  bulletin. 
No.  4858,  on  this  subject. 


TRADE  NOTES 

IN  COMMEMORATING  its  foundation  25  yr. 
ago,  Warren  Webster  &  Co.,  wishes  its  friends  happi- 
ness and  prosperity  and  expresses  its  appreciation 
of  their  co-operation  in  a  tasteful  and  gracefully 
worded  reminder. 

AT  THE  NEW  ENGLAND  Hardware  Dealers' 
Association  exhibit,  to  be  held  at  the  New  Auditorium, 
Springfield,  Mass.,  Feb.  25  to  27,  the  Magnolia  Metal 
Co.,  of  New  York,  will  have  on  display  a  complete  line 
of  its  antifriction  metals  in  booth  No.  83.  J.  M.  Litch- 
field, the  New'  England  representative,  will  be  in  charge 
of  the  booth. 

IN  CLOSING  ITS  YEAR,  the  L.  S.  Starrett  Co., 
of  Athol,  Mass.,  addressed  to  its  employes  a  letter 
complimenting  them  on  their  efficiency  and  loyalty, 
thanking  them  for  their  interest,  and  giving  to  each 
employe  a  sum  equal  to  2  per  cent  of  the  wages  paid 
to  him  during  the  year  1912,  as  a  recognition  of  the 
value  of  his  increased  efficiency  to  the  business  of 
the  company. 

THE  METALLIC  PACKING  &  MFG.  CO.,  of  Elyr- 
ia,  Ohio,  wishes  to  announce  that,  regardless  of  any  state- 
ments to  the  contrary,  its  factory  or  product  is  not  con- 
trolled in  any  way  by  others  connected  with  the  sale  or 
manufacture  of  fibrous  or  other  packings.  It  is  not  a 
branch  of  any  other  company,  but  is  absolutely  inde- 
pendent, and  no  other  makers  have  any  further  interest 
in  its  factory  than  the  privilege  of  buying  its  product. 


LYONS  BOILER  WORKS  during  the  past  year 
has  received  orders  from  the  United  States  Govern- 
ment for  12  boilers  to  be  used  on  tow  and  dredge 
boats. 

THE  SANFORD  RILEY  STOKER  CO.,  Ltd., 
Worcester,  Mass.,  is  now  placing  on  the  market  a  new 
automatic  stoker  which  has  a  mechanical  movement 
of  the  fuel  bearing  surfaces,  so  that  the  continuous 
movement  of  fuel  and  ash  down  the  slight  incline  re- 
sults in  a  continuous  cleaning.  Like  all  other  under- 
feed stokers,  this  one  is  smokeless,  even  when  forced 
to  far  beyond  the  normal  capacity  of  the  boiler;  a 
booklet  giving  a  complete  description  of  the  construc- 
tion and  operation  of  this  stoker  is  under  preparation, 
and  will   shortly  be  issued. 

PERU  CASTING  AND  MACHINERY  Co.,  of 
Peru,  Indiana,  purchased  on  Jan.  4,  from  the  Brown 
Commercial  Car  Co.,  of  Peru,  Indiana,  the  foundry 
and  machine  shop  formerly  occupied  by  the  Otis 
Elevator  Co.  They  will  manufacture  high  grade,  grey 
iron  and  semi-steel  castings,  rough  machined  or  as- 
sembled, and  will  be  ready  for  operation  about  April 
1.  The  parties  concerned  in  this  transaction  are  C.  E. 
McCampbell,  foundry  superintendent,  R.  M.  Carter, 
machine  shop  superintendent  and  I.  H.  Barbee,  me- 
chanical engineer,  all  from  Milwaukee,  Wisconsin. 

AMONG  PLANTS  INSTALLED  recently  by  the 
York  Manufacturing  Co.,'  the  following  are  noted : 

Danville  Artificial  Ice  Co.,  Danville,  111.,  one  40- 
ton  flooded  can  ice  making  plant,  with  65-ton  vertical 
single-acting  compression  side;  Sawyer  Biscuit  Co., 
Chicago,  111.,  one  17-ton  belt-driven  refrigerating  com- 
pression side  and  refrigerating  plant;  Chattanooga 
Iron  &  Coal  Co.,  Chattanooga,  Tenn.,  two  125-ton 
vertical  single-acting  compression  side,  cross-com- 
pound engine  and  brine  refrigerating  plant ;  San 
Benito  Ice  &  Cold  Storage  Co.,  San  Benito,  Texas, 
for  its  Bay  City  plant,  one  65-ton  belt-driven  refrig- 
erating vertical  single-acting  Compression  side,  and 
35-ton  raw  water  ice  making  plant;  San  Benito  Ice 
&  Cold  Storage  Co.,  San  Benito,  Texas,  for  its  Har- 
lington,  Texas,  plant,,  one  20-ton  belt-driven  refrig- 
erating compression  side  and  direct  expansion  refrig- 
erating plant;  San  Benito  Ice  &  Cold  Storage  Co.,  San 
Benito,  Texas,  for  its  San  Benito  plant,  one  50-ton  raw 
water  ice  making  plant;  McKenzie  Brothers,  Plainfield, 
N.  J.,  one  4-ton  steam-driven  refrigerating  compression 
side  and  refrigerating  plant;  R.  J.  Pile,  Friedens,  Pa., 
one  11-ton  steam-driven  refrigerating  compression  side 
and  40-ton  raw  water  ice  making  plant;  Baltimore 
County  Water  &  Electric  Co.,  Baltimore,  Md.,  one 
4-ton  refrigerating  compression  side  and  refrigerating 
plant;  Van  Nuys  Hotel,  Los  Angeles,  Cal.,  one  8-ton 
belt-driven  compression  side  and  refrigerating  plant; 
Napa  State  Hospital,  Napa,  Cal.,  one  10-ton  vertical 
single-acting  belt-driven  compression  side,  and  3-ton 
raw  water  ice  making  plant;  New  York  Central  and 
Hudson  River  R.  R.  Co.,  Grand  Central  Station,  New 
York,  one  17-ton  belt-driven  compression  side,  3-ton 
raw  water  ice  plant  and  brine  refrigerating  system ; 
Senor  Bosch,  Guauajay,  Cuba,  one  complete  10-ton 
ice  making  plant;  Midvale  Steel  Co.,  Philadelphia, 
Pa.,  one  45-ton  belt-driven  compression  side  and 
water  cooling  plant;  Grant  Rohrer,  New  York, 
N.  Y.,  one  6-ton  belt-driven  compression  side 
and  refrigerating  plant ;  Dempsey  Hotel  Macon, 
Ga.,  two  8-ton  belt-driven  compression  sides. 
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How  high  is  your  iicrcenta^c  of  personal  busi- 
ness efficiency? 

In  other  words,  how  (h)es  what  you  arc,  com- 
pare with  what  you   might  be? 

That  it  would  be  pretty  hard  to  answer  this  with 
any  degree  of  accuracy,  there  is  no  doubt,  but  as 
a  matter  of  fact  the  present  sales-manager  of  a 
prominent  manufacturing  concern  asked  himself  this 
self-same  question  some  years  ago,  took  a  personal 
inventory  and  then  began  to  forge  ahead. 

f\t  that  time  this  sales-manager  was  one  of  five 
young  men  who  were  employed  by  the  house  as 
salesmen.  But  although  he  worked  just  as  hard 
and  had  just  as  good  a  territory  as  the  other  four, 
he  was  invariably  fifth  on  the  list  when  it  came  to 
comparing  the  results  accomplished. 

Things  had  not  continued  long  in  this  fashion, 
however,  before  he  stopped  to  make  a  thorough 
analysis  of  the  situation.  Then  came  the  personal 
inventory — and  a  comparison  of  his  own  natural 
ability  with  that  of  the  four  other  salesmen. 

He  figured  that  the  man  who  was  fourth  on  the 
list — just  a  bit  above  him — was  just  that  much  bet- 
ter endowed ;  and  that  he  would  therefore  have  to 
study  and  work  about  four  hours  more  every  week 
in  order  to  offset  this  difference  in  apparent  natural 
ability. 

To  offset  the  difference  between  the  third  man's 
ability  and  his  own,  he  figured  that  it  would  take 
approximately  two  hours  more;  and  to  make  up  for 
the  difference  in  natural  selling  ability  between  him- 
self and  the  second  man  on  the  list  he  was  confident 
that  it  would  take  still  another  hour  of  extra  work 
in  addition  to  the  four  that  w^ere  necessary  to  make 
him  the  equal  of  the  fourth  man  and  the  six  that 
were  necessary  to  make  him  the  equal  of  the  third. 


But  to  make  himself  the  equal  of  the  salesman 
who  headed  the  list  was  a  big  problem,  for  that  man 
was  far  and  away  ahead  of  the  other  four.  To 
make  himself  the  e(|ual  of  this  man,  he  figured  that 
he  would  have  to  add  at  least  ten  hours  of  study 
and  hard  work  to  the  extra  labor  which  he  had 
already  decided  necessary  to  make  himself  the  equal 
of  the  other  three. 

If  he  added  the  total — seventeen  extra  hours  of 
conscientious  effort — to  his  present  schedule,  he  felt 
that  he  would  eventually  be  the  superior  of  three 
out  of  his  four  rival  salesmen  and  the  equal  of  the 
best. 

But  this  wasn't  enough. 
He  must  pass  the  first  man. 

So  he  added  still  another  hour,  bringing  his  total 
up  to  eighteen  hours  a  week,  and  resolved  to  take 
three  extra  hours  a  day  and  devote  them  to  a  study 
of  the  selling  problems  of  his  firm. 

That  man  brought  his  percentage  of  business 
efficiency  up  as  near  the  century  mark  as  it  was 
possible  for  him  to  do  so.  Today,  he  is  the  sales- 
manager  of  his  firm  and  the  other  four  salesmen  are 
w^orking  for  him ;  yet  be  believes  that  all  four  of 
them  began  the  race  with  better  natural  equipment 
than  he  did. 

Practical  Engineer's  advertising  section  offers 
you  a  semi-monthly  opportunity  to  make  yourself 
more  efficient  in  your  chosen  profession.  Get  into 
the  habit  now  of  spending  a  few  extra  hours  each 
week  in  familiarizing  yourself  w^ith  means  of  secur- 
ing greater  efficiency  in  3-our  plant.  Your  own  per- 
sonal efficiency  will  increase  as  your  knowledge  of 
ways  and  means  of  securing  greater  efficiency  in 
your  plant  increases. 

Begin  now — w'ith  this  issue — and  let  the  adver- 
tising pages  of  Practical  Engineer  help  you  to  in- 
crease your  own  professional  efficiency. 
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CLASSIFIED  ADVERTISEMENTS 


Advertisements  in  tliis  section  are  inserted  under  regular  beading^s 
at  the  rates  of  30  cents  per  line.  About  nine  words  make  a  line.  No 
display  type  allowed,  but  the  first  three  words  may  be  set  in  capital 
letters.     Jlinimum   space  sold,  two  lines. 

Under  classification,  "Positions  Wanted,"  advertisements  not  ex- 
ceeding four  lines  will   be  inserted  for  subscribers  once   free  of  charge. 

To  insure  proper  classification,  copy  must  reach  lliis  office  10  days 
preceding    publication. 


Positions  Wanted 


POSITION  WANTED— By  first  class  gas  engine  operator. 
Past  6  years  operating  and  repairing  horizontal  and  vertical 
gas  engines,  12  to  500  h.  p.  All-round  machinist.  Strictly 
temperate.  Own  full  set  machinists  tools.  Age  38.  Married. 
Address  Box  276,  Practical  Engineer,  Chicago,  111.  2-15-1 

POSITION  WANTED— AS  ENGINEER  or  helper  in 
small  plant,  temperate,  references.  G.  S.  Voorhies,  Orchard, 
Nebr.  2-15-1 

DO  YOU  NEED  MEN?— All  clerical,  commercial  and 
technical  departments.  Charges  low,— one  reason  we  get 
efficient  men.  Efficient  Service  Co.,  1340  Monadnock  Bldg., 
Chicago. 


Wanted 


WANTED— IF  YOU  KNOW  the  peculiarities  of  a  steam 
boiler — its  "ins  and  outs";  if  you  can  talk  with  conviction; 
if  you're  sober  and  a  hustler — we  have  an  opening  that  you 
might  fill  to  our  mutual  advantage.  A  practical  engineer  who 
has  had  selling  experience,  or  one  who  thinks  he  can  sell 
Boiler  Specialties  on  a  basis  of  remuneration  that  we  know 
will  prove  attractive,  will  receive  full  particulars  promptly  on 
receipt  of  application.  Write  us.  Address  Box  278,  Practical 
Engineer,  Chicago,  111.  2-15-2 

WANTED— ALL  STEAM  USERS  to  have  clean  boilers 
without  using  compounds  or  chemicals   in  any  form.     Write 


"Otis,"  No.  317  Norfolk  Ave.,  Bufifalo,  N.  Y. 


tf. 


WANTED— SALESMEN  calling  on  firms  with  stationary 
engineers,  to  write  us  for  desirable  open  territory,  where  they 
can  soon  build  up  permanent  business  with   our  guaranteed 
product    insuring   repeat    orders.      Address    322    Real    Estate 
Trust  Bldg.,  Phila.,  Pa.  2-15-24 

IF  YOU  ARE  a  night  engineer,  spend  a  few  hours  each 
day  taking  subscriptions  for  Practical  Engineer.  You  will 
be  paid  well.  Write  Subscription  Dept.  They  will  start  you 
in  at  once.  tf. 

WANTED— A  S.ALESMAN  familiar  with  the  handling  of 
moderate  power  internal  combustion  engines.  Address  Box 
275,  Practical  Engmeer,  Chicago,  111.  2-15-2 

BACK  ISSUE  WANTED— Have  you  a  copy  of  Practical 
Engineer,  January  1907,  in  good  condition  to  exchange  for 
a  year's  subscription.  Notify  Subscription  Department  at 
once. 

WANTED  EVERY  ENGINEER  to  have  our  pamphlet 
for  setting  valves  on  Corliss  Engines,  simple  and  compound, 
with  one  or  two  eccentrics.  Sent  free.  Lindstrom's  Machine 
Works,   200   South   Third   St.,   Allentown,   Pa.  tf. 

WANTED— SALESMEN  SELLING  Steam  Plant  Sup- 
plies, to  carry  as  side  line,  IDEAL  PUMP  VALVES  and 
PLUNGER  PACKING.  Best  Valve  proposition  on  the  mar- 
ket. Liberal  commission  and  protection  in  territory  allotted. 
Several  entire  and  part  States  open.  Sample  weighs  four 
ounces,  easily  carried  in  pocket.  If  you  are  looking  for  a 
good  side  line,  address,  giving  full  particulars  as  to  territory 
covered.  Lake  Erie  Boiler  Compound  Company,  Buffalo, 
N.   Y. 


Help  Wanted 


« 


WANTED — An  additional  subscription  solicitor  wanted  to 
cover  towns  in  state  of  Washington.  Excellent  chance  to 
earn  extra  money.     Write  to  Subscription  Department.  tf. 

WE  NEED  MEN — All  departments — clerical,  commercial 
and  technical.  Charges  low.  Work  covers  the  U.  S.  Effi- 
cient Service  Co.,  1340  Monadnock  Bldg.,  Chicago. 


For  Sale 


FOR  SALE— 1—14  x20-in.  Left  Hand  Bal.  slide  valve  Atlas 
engine.  In  Al  shape — no  fly  wheel.  Used  5  years.  Reason 
for  selling,  installing  larger  unit.  Price  $150.00  F.  O.  B.  La 
Salle,  111.     John  J.   Callahan,  Callahan  Ice  Co.,  La  Salle,  111. 

2-15-1 

FOR  SALE— FOUR  DIRECT  CONNECTED  engine  and 
generator  sets  25  to  75  kilowatt  capacity.  Two  17xl5-inch 
straight  line  engines,  built  for  direct  connection  or  belted 
service.  One  14xl2-inch,  late  type,  automatic  and  one  16x36- 
inch  Corliss  engine,  water  tube  and  horizontal  boilers  of  all 
sizes.  Twenty-two  round,  open  steel  tanks  10  feet  6  inches 
by  7  feet  high.  H.  P.  Brearley,  90  West  St.,  New  York, 
N.  Y.  2-15-4 

FOR  SALE— Three  150  H.P.  HRT.  Boilers  (Massachusetts 
specifications),  quadruple  riveted,  double  butt  strapp,  140  lb. 
insurance  certificate,  $550  each,  Duzets  &  Son,  Hudson 
Terminal,    New   York. 

FOR  SALE— A  32  H.  P.  HORNSBY-AKROYD  Oil  En- 
gine with  starting  device,  in  very  good  condition;  also  a  15- 
ton  Challoner  refrigerating  machine,  oil  separator,  double 
pipe  ammonia  condenser  and  high  and  low  pressure  gauges. 
These  are  also  in  good  condition.  For  particulars  inquire 
of  the  Rahr  Br'g  Co.,  Oshkosh,  Wis.  1-1-6 

Patents  and  Patent  Attorneys 

PATENTS  AND  TRADEMARKS  secured.  Write  for 
terms.    Harry  Patton,  330  McGill  Bldg.,  Washington,  D.  C.  tf. 

PATENTABLE  IDEAS  WANTED— Send  for  3  free 
books.     R.  B.  Owens,  28  Owens  oldg.,  Washington,  D.  C.     tf. 

THE  PATENTOME  is  interesting  and  instructive.  A  lib- 
eral education  in  patents  and  how  to  get  them.  Free  on  re- 
quest. Established  1865.  Anderson  and  Son,  Patent  Solicit- 
ors, 710  G  Street,  Washington,  D.  C.  2-1-2 

PATENTS— C.  L.  Parker,  Attorney-at-Law.  and  Solicitor 
of  Patents.  Patents  secured  promptly  and  with  special  re- 
gard to  the  legal  protection  of  the  invention.  Handbook  for 
inventors  sent  upon  request.  186  McGill  Building,  Washing- 
ton, D.  C.  tf. 

Educational  and  Instruction 

ENGINEERS'  POCKET  MANUAL,  175  pages,  edited  by 
University  of  Tennessee  will  be  mailed  every  subscriber  send- 
ing in  one  new  subscription  to  Practical  Engineer.  Gilt 
edges,  bound  in  leather.  tf. 


Miscellaneous 


ENGINEERS— DO  YpU  WANT  to  utilize  your  exhaust 
steam  for  heating  or  drying  purposes  without  back  pressure 
on  your  engine?  If  so,  address  Monash-Younker  Co.,  1413 
W.  Jackson  Blvd.,  Chicago,  111.  tf. 

MAKE  MONEY  on  the  side.  Here's  your  chance  to  work 
out  some  money  for  yourself.  Get  subscriptions  for  Practical 
Engineer.  It  pays  well.  Just  drop  a  line  to  the  Subscription 
Dept.     They  will  tell  you  how.  tf. 

REFRIGERATION — Any  engineer  desiring  a  working 
knowledge  of  Ice  and  Refrigerating  machinery  should  study 
".A.udel's  Answers  on  Refrigeration" — just  published  in  two 
parts,  written  in  plain  language— price  $4,  postpaid.  Money 
back  if  not  pleased.  Catalog  free.  Theo.  Audel  &  Co.,  pub- 
lishers, 72  5th  Ave.,  New  York.  2-1-6 


Trade-mark,  Keg.  U.  S.  Pat.   Off. 
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A  COMPACT  FACTORY  PLANT 


Steam 


with  all  the 
installation. 


Equipment    Used    at    the    Works    of    C. 

By  Walter 

HIS  PLANT,  FORMERLY  all  under 
one  roof  and  run  belt-driven,  is  now 
running  by  motor  power  with  current 
generated  and  supplied  from  a  power 
'  plant  in  a  separate  building.  The  office 
and  draughting  rooms  are  also  sepa- 
rated from  the  main  building,  and  fitted 

latest  appliances,  including  an  ice-water 


H.  Wheeler  Mfg.  Co.  for  Making  Steam  Apparatus 
C.  Edge 

beyond  the  building  line  toward  the  railroad,  which 
passes   the   building. 

This  makes  a  coal  bin  with  cement  walls  outside 
of  the  boiler  room,  directly  in  front  of  the  boilers,  the 
floor  of  which  is  part  of  the  boiler  room  floor,  making 
it  convenient  for  the  handling  of  coal,  by  unloading  it 
practically  into  the  boiler  room. 

The  engine  room  is  level  with  the  ground,  or  6  ft. 
6  in.  above  the  boiler  room,  and  has  a  cement  floor 


FIG.   3.     THE  RIDGWAY  GENERATING  UNIT  AND  FIRE   PUMP 


Twelve  feet  from  the  main  building  is  the  power 
house,  a  1-story  brick  structure  54  by  25  ft.  over  all. 
The  boiler  room  floor,  of  cement,  is  G  ft.  (!  in.  below  the 
ground,    measures    50    by    25    ft.    and    extends    20    ft. 


with  iron  steps  to  the  boiler  room.  The  engine  is  set 
to  one  side  of  the  room  in  order  to  make  room  for  an 
additional  engine  at  any  time.  Both  the  boiler  and 
engine  rooms  are  well  lighted  and  ventilated. 
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Water  Supply 

^^ATER  supply  to  this  plant  is  city  filtered  and 
brought  in  by  several  mains  under  city  pres- 
sure. Two  4-in.  lines  supply  the  water  necessary  for 
use  in  the  plant,  and  1  6-in.  main  is  connected  direct 
to  the  fire  pump  which  in  turn  connects  direct  with 
•the  fire  tank  and  sprinkler  system.  The  pump  can  be 
by-passed,  should  it  be  necessary,  and  water  forced 
through  sprinkler  system  direct  from  the  street  via  a 
twin  connection  placed  outside  for  that  purpose.    The 


Piping  and  Heating 

'PHE  steam  pipe  running  to  the  engine  is  6-in.  extra 
heavy.  The  engine  exhausts  through  a  6-in.  pipe  en- 
larged to  8  in.  in  order  to  receive  another  engine  later 
on.  This  exhaust  main  supplies  the  steam  used  in 
heating  the  buildings.  A  vacuum  system  is  employed, 
a  Wheeler  vacuum  pump,  set  in  the  boiler  room,  cre- 
ating the  vacuum,  and  discharging  the  condensate 
into  a  Wheeler  receiver,  also  in  the  boiler  room.  Live 
steam  may  be  used  for  heating  if  necessary,  a  Ford 
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FIG.    1.      PLAN    AND    ELEVATION    OF    THE    WHEELER    PLANT 


fire  pump,  of  Wheeler  make,  is  16  by  9  by  12,  with  a 
capacity  of  750  gal.  a  minute.  It  is  located  in  one 
corner  of  the  engine  room. 

Boilers  and  Fittings 

'PWO  Heine  safety  boilers,  of  250  hp.  each,  are  de- 
signed to  work  at  180  lb.  pressure.  They  are  pro- 
tected from  high  or  low  water  by  Reliance  safety 
water  columns,  and  are  equipped  with  P.  B.  H.  quick- 
closing  water  gages,  and  P.  B.  H.  weight  gage  cocks. 
The  damper  is  controlled  by  a  Spencer  damper  regu- 
lator. 


reducing  valve  is  used  on  the  live  steam  line  con- 
necting the  main  steam  line  with  the  heating  main,  so 
arranged  that  live  steam  could  be  introduced  into  the 
heating   main   without   entering   the    engine    exhaust. 

Method  of  Boiler  Feed 

nPHE  Wheeler  receiver  affords  an  economical  method 
of  feeding  the  boilers,  advantage  being  taken  of 
all  heating  returns,  as  well  as  all  trap  discharges. 
To  this  receiver  is  connected  the  suction  of  the  6  by 
4  by  6  boiler  feed  pump,  regulated  by  a  Waters  pump 
It  is  also  piped  to  take  the  water  direct 
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from  the  city  main  if  necessary.  Water  going  to  the 
boilers  is  pumped  through  a  500-hp.  closed  type 
Wheeler  heater,  set  in  the  boiler  room  alongside  of 
the  pump.  The  heater  is  by-passed,  enabling  the  engi- 
neer to  cut  it  out  at  any  time.  On  the  boiler  room 
wall,  disciiarging  into  the  feed  lines,  is  a  l^'-in.  Han- 
cock inspirator,  making  another  method  of  feeding  the 
boilers.  The  feed  lines  are  protected  by  a  relief  valve 
placed  close  to  the  pump. 

Engine  and  Electrical   Equipment 

TPHE  engine   is  a   1"3  by   1-i   Ridgway   Corliss   valve, 
running  225  r.p.m.,  double  eccentric  with  self-con- 
tained oiling  system,  direct-connected   to  a   Ridgway 
dynamo,  rated  at  75  kw. 

It  is  protected  from  water  in  the  steam  line  by  a 
6-in.  Cochrane  separator.  One  inch  is  the  size  of 
the  drip  line  from  the  separator  to  an  Anderson  trap. 


PIG.   2.      A  VIEW  OF  THE   HEINE  BOILER  INSTALbATIdST 

set  back  of  the  boilers,  which  in  turn  discharges  into 
the  receiver.  The  method  of  cylinder  lubrication  is 
force  feed,  a  ?^IcCord  force  feed  lubricator  being  em- 
ployed. In  addition  to  this,  there  is  a  hand  force  feed 
for  emergency  use.  An  emergency  stop  valve  makes 
it  possible  to  stop  the  engine,  from  the  boiler  room 
door,  simply  by  pulling  a  pin. 

The  switchboard  is  of  slate,  wired  so  as  to  have 
power  switches  on  one  side  and  lighting  on  the  other. 
The  system  of  wiring  is  3-wire  direct  current  gener- 
ated at  240  V.  for  power,  and  120  v.  for  lighting,  ob- 
tained by  a  neutral  tap,  an  equalizing  coil  being  used 
to  balance  the  load. 

Turbine 

JN  order  to  operate  the  plant  as  economically  as  pos- 
sible, a  small  De  Laval  steam  turbine  is  installed  to 
take  care  of  the  night  load,  which  is  light  owing  to  the 


fact  that  the  shops  do  not  run  at  night.     The  night 
load  is  all  lighting. 

Connected  to  the  turbine  is  a  Crocker  Wheeler  gen- 
erator designed  to  take  care  of  40  amp.  at  115  v.  This 
generator  makes  3000  r.p.m.  at  150  lb.  pressure,  l>4-in- 
steam  supply,  and  2-in.  exhaust.  A  V/^-m.  Cochrane 
separator  is  used  here. 


FIG.  4. 


LIGHT  LOAD  DE  LAVAL  GENERATING  UNIT  AND  PLANT 
SWITCHBOARD 


A  gravity  system  of  oiling  is  used. 

Conduit  and  knob  tube  open  work  are  the  wiring 
methods  employed. 

The  chimney  is  of  steel,  130  ft.  in  height,  3  ft.  diam- 
eter, erected  by  the  Heine  Safety  Boiler  Co. 

Erecting  Shop 

ONE  of  the  most  interesting  departments  is  the  erect- 
ing shop.     The   pump   parts   and   all   other   small 
work  are  machined  in  other  shops  or  in  the  gallery, 


FIG.   5.      IN  THE   ERECTING   SHOP 

and  then  sent  to  the  erecting  shop,  where  an  able 
force  of  erecting  engineers  is  kept  busy  assembling 
and  testing. 

The  heavy  work,  such  as  boring  large  condensers, 
etc.,  is  taken  care  of  here  by  powerful  machinery.  In 
addition  to  the  larg-e  boring  mills  and  planers  to  be 
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found  in  this  shop  are  2  Pawling  &  Harnschfeger 
traveHng  cranes,  one  rated  at  20,000  lb.,  the  other  at 
50,000  lb.,  equipped  with  a  10,000-lb.  auxiliary.  There 
may  also  be  found  2  4000-lb.  and  6  small  Shepherd 
electric  jib  cranes. 

Along  the  east  side  of  the  shop  there  is  a  gallery 
equipped    with    all    kinds    of    small    machines    of    the 


latest  type;  some  of  them  are  direct-motor-driven, 
while  others  are  shaft-driven,  3  or  4  machines  on  1 
motor. 

This  shop  is  exceptionally  well  ventilated  and 
lighted ;  over  %  of  the  outer  surface  is  glass.  This 
plant  was  designed  by  R.  G.  Coolbaugh,  to  whom  the 
writer  is  indebted  for  assistance. 


HEATING  AND  VENTILATING  LARGE  BUILDINGS 

Computing  Radiation  for  Direct  and  Indirect  Systems  Using  Steam  and  Hot  Water 

By  Charles  L.  Hubbard 

IT  frequently  happens  in  office  buildings  that  parti-  Solution, 

tions  are  changed  more  or  less  to  meet  the  require-  300  X  35  =  7500 

ments  of  tenants.    This  often  involves  a  re-arrange-  "                             80  X  85  =  6800 

ment  of  radiators,  or  the  addition  of  new  ones  in  — 

some  cases,  and  it  will  add  to  the  value  of  the  engi-  14,300 

neer's  services  if  he  is  able  to  determine  the  required  14,300- X  1-3  X  1-13 

sizes    without    calling   in    outside    assistance.      Some-      and  -. —  =  77  sq.  it.> 

times  a  room  fails  to  heat  properly  and  in  searching  250 

for  the  cause  it  is  often  necessary  to  check  up  the  size  As  previously  stated,  this  rule  is  for  a  difference 

of  radiator.    The  following  method  of  computation  is  of  70  deg.  between  inside  and  outside  temperatures, 

simple  and  also  adapted  to  different  grades  of  con-  For  other  temperature  differences  multiply  the  square 

struction.                           '  feet  of  radiation,  as  computed  above,  by  the  following 

It  is  customary  in  the  middle  west  and  in   New  factors : 

England  to  proportion  the  radiation  for  warming  the  Temperature  difference                           Factor 

building  to  70  deg.  when  it  is  zero  outside,  and  the  90  deg.                                          1.2 

following  rules  are  based  on  that  assumption.     The  80  deg.                                          1.1 

heat  loss  from  a  building  is  due  to  2  causes,  transmis-  '^^  deg.                                          1.0 

sion  or  conduction  through  wall  and  glass  surface,  and  60  deg.                                            0.9 

leakage  around  doors  and  windows,  and  through  the  50  deg.                                          0.8 

walls  themselves,  to  some  extent.       The  first  depends  40  deg.                                            0.7 

upon  the  thickness  and  construction  of  the  wall,  and  For   example,    if   the   outside   temperature    should 

the   difference   between   inside   and   outside   tempera-  fall  to  —20  deg.  in  the  case  just  worked  out,  it  would 

tures ;  while  leakage  is  affected  by  the  tightness  of  con-  be  necessary  to  provide  a  radiator  containing  77  X  1-2 

struction  and  the  strength  and  direction  of  the  wind.  =  93  square  feet  to  heat  the  room  to  70  deg.     ; 

The  points  of  compass  to  which  a  room  is  exposed  If  the  coldest  weather  were  +  20  deg.  then  only 

also  has  a  decided  effect  upon  the  amount  of  radiation  77  X  0.8  =  62  sq.  ft.  would  be  required, 

required,  due  partly  to  the  amount  of  sunshine  which  This  table  of  factors  applies  equally  well  to  cases 

it  receives  and  partly  to  the  wind  pressure.  where  it  is  desired  to  maintain  an  inside  temperature 

The  custom  of  basing  the  size  of  radiator  upon  the  ^^ther  above  or  below  70  deg.  because  the  multipliers 

cubic  contents  of  the  room  is  not  to  be  recommended,  ^^^  simply  for  differences  m  temperature  between  the 

as  the  actual   wall   and  window  exposure   may  vary  outside  and  inside    regardless  of  the  actual  tempera- 

greatly  in  rooms  having  the  same  cubic  contents.  ^^^^^  themselves.    While  the  radiating  surface  may  be 

T-,-,         j^             ,,          ,,       r       1-             1-1  computed  quite  accurately  for  the  average  room,  there 

For  brick  and  terra-cotta  walls  of  ordinary  thick-  ^^^  frequently  cases  where  the  result  must  be  esti- 

ness,  the  following  rule  may  be  used:  ^^^^^  ^  ^^^^  ^^^^^^^  ^3  ^^U  ^^  computed.     This  of 

Multiply  the  net  outside  wall  surface  by  25,  the  .  course  requires  a  certain  amount  of  experience  for  the 

glass  surface  by  85,  add  the  results,  and  divide  by  250  best  results,  but  the  following  hints  will  be  of  some 

for  steam,  and  by  170  for  hot  water.  assistance  in  making  estimates  of  this  kind. 

This  gives  the  square  feet  of  direct  radiation  for  a  For  rooms  on  the  top  floor,  with  a  cold  attic  or 

room  having  a  southerly   exposure   in   a  'building  of  roof  space  above,  increase  the  radiating  surface  from 

the  very  best  construction.  10  to  20  per  cent,  according  to  the  tightness  of  the 

For  good  construction,  multiply  the  result  by  1.1,  roof    construction.      For    entrance    vestibules,    double 

for  fair  construction,  by  1.2 ;  and  'for  poor  construction,  the  radiating  surface  as  computed  from  the  wall  and 

by  1.3.     For  other  exposures  than  southerly,  multiplv  glass  exposure.     Sometimes  in  the  case  of  the  first 

the  final  result  by  the  following  factors  :                     '   "  floor  corridors  in  office  buildings  and  hotels  it  is  neces- 
sary to  triple  the  radiating  surface  near  the  entrances 

North 1.32  in  order  to  warm  the  cold  air  as  it  comes  in  through 

East .1.12  the  frequently  opened  doors. 

South    1.00  Iri  basement  rooms  overhead  circulation  coils  are 

■^Ygg^                            -|^  20  sometimes  used  in  order  to  keep  the  floor  and  walls 

free  for  other  purposes.    When  this  is  done,  it  is  neces- 

Example :     A  room  has  300  sq.  ft.  of  outside  wall  sary  to  increase  the  heating  surface  at  least  50  per 

surface,  and  80  of  glass,  the  building  is  of  fair  con-  cent    above    that    required    where    the    radiators    are 

struction,  and  the  room  has  a  easterly  exposure.    How  placed  near  the  floor. 

many  square  feet  of  direct  radiation  will  be  required  In  the  case  of  concealed  radiators,  the  amount  of 

for  steam  heating?  surface  will   depend   upon   the   openness  of  the   grill 
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work  and  the  freedom  with  which  the  air  circulates 
over  the  heating  surface.  If  generous  openings  are 
provided  at  top  and  bottom  and  a  curved  deflector 
placed  over  the  radiator  to  turn  the  warm  air  into  the 
room  with  the  least  possible  resistance  no  change 
need  be  made  in  the  size  of  radiator,  but  if  the  air 
passages  are  at  all  contracted,  the  surface  should  be 
increased  from  10  to  30  per  cent  according  to  con- 
ditions. 

If  indirect  heaters  are  used,  taking  their  air  supply 
from  out  of  doors,  first  compute  the  amount  of  direct 
radiation  required  for  heating  the  room  and  multiply 
this  by  1.5.  Although  each  square  foot  of  indirect 
surface  gives  off  at  least  twice  as  much  heat  as  a 
square  foot  of  direct,  owing  to  the  lower  temperature 
and  higher  velocity  of  the  air  passing  over  it,  addi- 
tional heat  is  required  to  raise  the  temperature  of  the 
entering  air  to  that  of  the  room,  and  hence  the  greater 
amount  of  surface  required. 

When  indirect  stacks  are  supplied  from  a  fan,  with 
air  at  a  temperature  of  70  deg.  the  required  amount 
of  surface  may  be  found  by  computing  the  direct  radi- 
ation for  the  room  and  multiplying  the  surface  thus 
found  by  0.7.  Less  heating  surface  is  required  under 
these  conditions  on  account  of  the  higher  velocity 
with  which  the  air  passes  over  it. 

In  the  case  of  main  heaters  for  use  in  connection 
with  ventilating  fans  it  is  necessary  to  take  into  ac- 
count the  volume  of  air  and  its  rise  in  temperature, 
also  the  depth  and  form  of  the  heater. 

To  find  the  heat  units  required  to  raise  a  given 
volume  of  air  through  any  number  of  degrees  in  tem- 
perature, multiply  the  volume,  in  cubic  feet,  by  the 
rise  in  temperature  in  degrees,  and  divide  by  55. 

This  process  may  be  simplified  by  the  use  of  the 
following  table,  which  gives  the  degrees  rise  in  the 
first  column  and  a  corresponding  multiplier  in  the 
second.  To  use  this,  multiply  the  cubic  feet  of  air  to 
be  warmed  by  the  factor  corresponding  to  the  required 
rise  in  temperature,  and  the  result  will  be  the  heat 
units  required. 

Rise  in  Temp.  Multiplier 

50  deg.  0.9 

60  deg.  1.1 

70  deg.  1.3 

80  deg.  1.5 

90  deg.  1.7 

Example :     A  building  is  to  be  supplied  with  500,- 

000  cu.  ft.  of  air  per  hour  for  ventilating  purposes  at 

a  temperature  of  70  deg.     How  many  heat  units  will 

be  required  per  hour  for  warming  this  in  zero  weather? 

Solution  :     500,000  X  1-3  =  650,000. 

The  square  feet  of  radiating  surface  in  the  main 
heater  is  found  by  dividing  the  heat  units  required 
per  hour  by  the  efficiency  of  the  heater,  which  may  be 
taken  as  1500  for  the  average  conditions  of  ventilating 
work,  where  the  air  is  to  be  raised  from  zero  to  70 
or  80  deg.  above.  If  the  heater  is  made  up  of  1-in. 
wrought-iron  pipe  it  would  be  about  10  rows  deep 
to  give  these  final  temperatures  with  steam  from  1  to 
5  lb.  pressure.  When  a  room  is  to  be  both  heated  and 
ventilated  by  means  of  hot  air.  from  a  fan,  the  air  is 
commonly  introduced  at  a  temperature  of  90  to  100 
deg.,  in  which  case  the  heater  should  be  made  from 
12  to  14  rows  of  pipe  deep  and  will  have  an  efficiency 
of  about  1400  for  the  higher  temperature. 

In  the  example  given,  the  heater  should  contain 
650,000-^1500  =  434  sq.  ft.  of  heating  surface. 

In  case  the  heater  is  made  up  of  cast-iron  sections 
of  the  "pin"  type  a  single  row  of  8  or  10-in.  sections 


will  give  sufficient  depth  to  produce  a  70-deg.  rise  in 
temperature,  while  a  12  or  14-in.  section  is  ample  for 
a  final  temperature  of  100  deg. 

When  a  room  is  to  be  both  heated  and  ventilated 
by  hot  air,  the  heat  loss  per  hour  from  transmission 
and  leakage  should  first  be  computed  and  corrected 
for  exposure.  To  this  should  be  added  the  heat  units 
required  for  warming  the  air  for  ventilation.  The 
sum  of  these  2  quantities,  divided  by  the  efficiency 
of  the  main  heater  (1400  for  steam  and  1100  for  water) 
will  give  the  square  feet  of  surface  required. 

Example :  A  banking  room  has  1600  sq.  ft.  of  out- 
side wall  surface  and  400  of  glass.  The  construction 
is  good,  and  the  exposure  west.  The  air  supply  for 
ventilation  is  to  be  90,000  cu.  ft.  per  hour.  How  many 
square  feet  of  surface  should  the  main  heater  contain 
for  steam? 

Solution  :  1600  X  25  =  40,000 

400  X  85  =  34,000 


74,000 
Heat  loss  per  hour  by  transmission  and  leakage 
=  74,000  X  1.1  X  1.3  =  97,680. 
Heat  loss  per  hour  by  ventilation  = 

90,000  X  1.3  =  117,000 


Total  per  hour  314,680 

Required   radiating   surface   in   main   heater  = 
314,680  -f-  1400  =  154  sq.  ft. 

When  hot  water  under  forced  circulation  is  em- 
ployed instead  of  steam,  the  methods  of  computation 
are  the  same  as  those  already  described,  except  an 
efficiency  of  170  is  used  instead  of  250,  in  the  rule  for 
finding  the  direct  radiation.  All  the  other  multipliers 
given  for  the  various  conditions  noted  are  the  same  for 
both  steam  and  water. 

In  the  case  of  main  heaters,  use  efficiencies  of  1100 
and  1000  for  water  in  place  of  1500  and  1400  for  steam, 
for  the  ordinary  temperatures  at  which  the  water  is 
circulated,  say  an  average  of  180  deg. 

If  the  water  is  circulated  under  pressure,  at  a  higher 
temperature,  the  efficiency  of  the  radiating  surface  will 
increase  in  proportion  to  the  difference  in  temperature 
between  the  water  in  the  radiators  and  the  surround- 
mg  air.  


Powerful  electric  locomotives  will  haul  the  ship- 
ping through  the  locks  of  the  Panama  Canal.  The  loco- 
motives will  run  on  a  raised  track  beside  the  canal  and 
will  receive  their  electric  energy  from  a  hydro-electric 
plant  being  built  in  connection' with  the  Gatun  dam.  The 
gates  of  the  mighty  locks,  weighing  many  torrs,  will  be 
opened  and  closed  by  powerful  electric  motors  in  the 
remarkable  time  of  i  min.  and  48  sec.  The  canal  will 
be  lighted  by  electricity  and  electric  power  will  be  used 
for  many  other  purposes  in  connection  with  the  work. 

To  supply  the  power  to  operate  the  gates  and  sluice 
valves  in  the  locks,  and  to  furnish  current  for  the  monster 
electric  locomotives  which  are  to  tow  the  steamships 
through  the  locks,  a  great  hydro-electric  station  is  being 
erected  adjacent  to  the  spillway  in  Gatun  dam,  equipped 
with  3  large  water  turbines  and  3  2000-kw.  generators, 
with  suitable  exciters  and  other  auxiliaries.  There  will 
be  enough  water  from"  the  storage  in  Lake  Gatun  to 
warrant  the  installation  of  6000  kw.,  though  in  the  dry 
season  it  will  be  necessary  to  draw  upon  the  storage. 
Altogether  it  is  figured  that  for  this  electric  work  7  per 
cent  of  the  minimum  water  system  of  the  canal  will 
be  required.  A  part  of  the  electricity  is  to  be  used  for 
lighting  the  line  of  the  canal.  Altogether  7000  lamps 
will  be  installed  at  the  locks. 
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VERTICAL  CURTIS  TURBINES* 

Steam  Control  by  Governors,  Throttling  and  Emergency,  by  Nozzle  Gear  and  Stage  Valves 


IN  the  first  article  of  the  series,  foundations,  aline- 
ment  and  general  details  of  erection  were  consid- 
ered.    The  details   of  construction  and   directions 
for  operating  will  be  taken  up  in  this  and  future 
issues. 

Throttle  Valve 

Combined  balanced  throttle  and  trip  valve  shown 
in  Fig.  4  is  used  on  the  turbine.  The  valve  spool 
and  the  balancing  piston  are  a  single  casting  and  form 
a  seat  for  a  bypass  valve  which  is  attached  to  the 
valve  stem.  Steam  is  admitted  from  the  inlet  side  of 
the  valve  to  space  above  the  piston,  around  the  piston 


retaining  /atcf^ 
/5  re/ecsec/ 


fens/on  /x>c/  io 


Lever  for  ^ana  tripping 
a/so  to  reset  co// spring 
ort^ retajninff  /otch 


7l/r/i  tn  t/7ts  a/rect/orj  to  c/ose  ^a/ve  w^-yen 
/e\^er  /'s  hoo/rea up,  a/soCora/se  s/ictin^  y^ 
nutonct /ever  for  enga^/n^  wit/'' hook  ^v^^ 
after  va/ve  fios  tieen  tripled 


Turn  inc/ii's  c//recc/orj  CO  open  va/ve  \ 
w/ien  /ever  is  hoo/recf  up  | 


Section  XX 


FIG.    4.      BALANCED    EMEBGENCY    TRIP    AND    THROTTLE 

1  Valve  bonnet;  2  Valve  body;  3  By-pass  valve  nut;  4  By-pass 
valve  cover;  5  Bypass  valve;  6  Valve  spool;  7  By-pass  valve  stem; 
8  Valve  seat;  9  Trip  spring;  10  Bracket  for  trip  mechanism;  11  Spindle 
bushing;  12  Trip  bell  crank;  13  Large  gland;  14  Small  gland;  15 
Yoke  coupling;  16  Screw  spindle;  17  Sliding  nut;  18  Yoke;  19  Trip 
handle;   20  Trip  hook;   21  Lever  for  sliding  nut;   22  Handwheel. 

and  through  a  small  port  with  an  adjustable  plug. 
Below  the  stuffing  box  the  valve  stem  is  threaded 
through  a  nut.  which  slides  through  a  guide  in  the 
yoke  on  the  lower  bonnet. 

♦Continued   from   page   1131,   Nov.    1,    1912,   issue. 


Pinned  to  this  sliding  nut  is  a  lever  supported  at 
one  end  by  a  link  which  is  pinned  to  the  valve  yoke, 
and  at  the  other  end  by  a  trip  hook  pivoted  on  the 
valve  yoke  and  released  either  by  a  hand  lever  attached 
to  its  spindle  or  through  a  system  of  links  by  trip 
spring  when  the  emergency  governor  throws  out. 

Design  of  the  valve  is  such  that  there  is  always  a 
slight  closing  pressure  on  the  valve  due  to  the  un- 
balanced pressure  on  the  area  of  the  valve  stem  or 
sleeve  on  it  which  passes  through  the  stuffing  box. 
The  valve  seat  being  slightly  larger  than  balancing 
piston,  the  valve  is  held  positively  to  its  seat. 

Action  of  the  valve  is  as  follows :  To  open  the 
valve  turn  the  handwheel  counter-clockwise  when 
looking  down  on  it;  this  immediately  opens  the  by- 
pass valve  and  the  steam  above  the  balancing  piston 
is  discharged  through  the  small  ports  shown  in  the 
valve   spool   in   the  illustration  and  this   relieves  the 
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FIG.   5.      MAIN  TURBINE   GOVERNOR 

1  Dome;  2  Studs  for  (1);  3  Bracket;  4  Studs  for  (3)  and  (6); 
5  Nuts  for  (4);  6  Bottom  plate;  7  Fulcrum  blocks;  8  Knife  edge 
blocks;  9  Governor  weight;  10  Stop  bar;  11  Links  and  knife  edge; 
12  Yoke  for  links;  13  Spindle;  14  Studs  for  frame;  15  Top  plate; 
16  Governor  spring  (main);  17  Governor  spring  (synchronizing);  18 
Synchronizing  spring  plug;  19  Main  spring  plug  (upper  and  lower); 
20  Adjusting  screw;  21  Stud  for  (20);  22  Collar  for  (20);  23  Ad- 
justing nut  for  upper  spring  plug;  24  Adjusting  plate  for  upper  spring 
plug;  25  Key  for  upper  plug  adjusting  nut;  26  Beam;  27  Gimbal  pivot 
for  beam;  28  Nut  for  (27);  29  Gimbal  transmission  bearing;  30  Bear- 
ing bracket  for  beam;  31  Roller  bearing  for  beam;  32  Bracket  for 
synchronizing  motor;  33  Limit  switch;  34  Bracket  for  worm  shaft;  35 
Handwheel  for  synchronizer;  36  Worm  for  synchronizing  gear;  37 
Shaft  for  (36);  38  Support  plate  for  worm  wheel;  39  Synchronizing 
screw;  40  Cap  for  synchronizing  screw;  41  Worm  wheel;  42  Spring 
for   universal   joint;    43   Oil   deflector;    44   Cotter   pin   for    (43). 

pressure  above  the  valve.  By  further  turning  the 
handwheel  the  valve  may  be  easily  raised.  Turning 
the  handwheel  in  the  opposite  direction  closes  the 
valve. 

Trip  hook  which  supports  the  sliding  nut  may  be 
released  by  raising  the  hand  lever  to  which  it  is 
attached.  When  this  is  done,  the  valve  spool  has  no 
support  and  the  unbalanced  pressure  on  the  valve  stem 
will  force  the  stem  and  sliding  nut  downward  and  thus 
close  the  valve,  and  the  lever  attached  to  the  sliding 
nut  will  drop  to  the  position  indicated  by  dotted 
lines.  This  action  will  take  place  no  matter  how 
Avide  open  the  valve  may  be  when  tripped.  If  the 
handwheel    be    then    turned    clockwise    when    looking 
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iown  on  it,  the  sliding-  nut  will  be  screwed  upward  on 
he  thread  of  the  valve  stem  until  the  attached  lever 
igain  drops  into  the  supporting  hook.  The  valve  may 
hen  be  opened  as  explained  above.  After  the  valve 
las  been  tripped  by  emergency  governor  the  mcchan- 
sm  may  be  reset  (after  speed  of  unit  has  dropped  to 
lormal)  by  forcing  down  the  band  trip  lever  attached 
o  trip  hook. 

Valve  stem  packing  is  made  with  a  double  gland 
vith  a  recess  between  from  which  any  drip  may  be 
)iped.  If  the  valve  is  opened  the  spool  should  be 
irawn  away  with  upper  valve  bonnet  or  pot  by  using 
m  eye  bolt  through  the  hole  in  the  center  of  the  bon- 
let.  In  reassembling  the  valve,  care  should  be  taken 
hat  all  bolts  and  screws  on  the  inside  of  the  valve  are 
)roperly  locked. 

Operating  Governors 

\CTION  of  governors  is  dependent  upon  a  balance 
between  forces  exerted  by  springs  and  the  centrifu- 
gal efforts  of  weights.  The  springs  of  the  governors 
ire  adjustable  by  a  thread  at  the  top  and  the  weights 
ire  adjustable  by  the  insertion  of  screw  plugs.  Gov- 
:rnors  are  provided  with  auxiliary  springs  for  varying 
he  speed  in  synchronizing.  If  for  any  reason  it  is 
lesired  to  change  permanently  the  speed  at  which  the 
governor  operates,  this  should  be  done  by  adjusting 
he  nut  on  the  top  of  the  governor. 

These  changes  can  only  be  made  through  a  com- 
)aratively  small  range  on  either  side  of  the  speed  at 
vhich  the  governor  is  designed  to  operate  without 
.ffecting  the  regulation.  If  it  is  necessary  at  any 
ime    to    increase   or    decrease    the    regulation    of   the 


FIG,   e.      SKCTION   OF  GOVERXOK   KOIJ.KK   IJF.AKTXG 

1  Bearing  casing;  2  Bearing  Cover;  3  Hub  for  roller  race;  4  Sup- 
(orting  ring  half;  5  Supporting  ring  half;  6  Roller  race  (upper);  7 
toilers  and  cage;  8  Bushing  for  (1);  9  Bushing  for  (4)  and  (5);  10 
'lug  for  (1);  11  No.  00  oil  cup  (V&-iD-  pipe  threads);  12  Roller  race 
lower);  13  Tap  bolt;   14  Cap  screw;   15  Nut  head. 

2^overnor  this  can  be  accomplished  within  narrow 
imits  by  inserting  more  lead  in  the  pockets  in  the 
.veights  to  diminish  the  regulation,  and  taking  lead 
)ut  to  increase  it.  If  a  considerable  increase  or  de- 
:rease  in  regulation  is  required,  however,  it  should 
De  secured  by  respectively  decreasing  or  increasing 
he  number  of  working  coils  in  the  main  spring  by 
screwing  the  top  spring  plug  in  or  out.  A  quarter  of 
I  turn  of  the  plug  will  make  a  considerable  change 
n  the  regulation. 


Positive  action  of  any  governor  is  necessarily  de- 
pendent upon  the  absence  of  friction  from  its  moving 
parts.  All  knife  edges  and  joints  should  be  renewed 
if  wear  causes  any  appreciable  deterioration.  In  order 
that  wear  may  be  reduced  to  a  minimum,  the  governor 
should  be  assembled  in  such  a  manner  that  all  of  its 
moving  parts  run  as  nearly  concentric  as  possible. 

Where  the  revolving  part  of  the  governor  connects 
to  the  valve  operating  mechanism  there  is  a  roller 
bearing  swivel  called  the  governor  transmission  bear- 


FIG, 


RING  TYPE  EMERGENCY  GOVERNOR 


1  Emergency  collar — spring  half;  2  Emergency  collar — stop  half; 
3  Bolt  for  collar;  4  Bolt  for  attaching  collar  to  shaft;  5  Balance  plug 
for  collar:  6  Spring  stud;  7  Guide  stud;  8  Adjusting  nut;  9  Spring 
support;  10  Lock  washer  for  (9);  11  Emergency  governor  spring;  12 
Spring  box;    13   Ring    (half);    14   Screw  for   ring. 

ing.  This  swivel  when  clean  and  properly  assembled 
is  self-lubricating  and  should  run  for  a  considerable 
period  of  time  without  attention.  If  the  swivel  is 
already  full  of  oil  and  if  the  circulation  becomes  con- 
gested, it  will  do  little  good  to  put  in  more  oil,  since 
it  will  simply  overflow  or  be  thrown  out  by  centrifugal 
force.  The  swivel  should  operate  without  oil  throwing, 
and  if  it  does  not  so  operate  it  should  be  cleaned  with 
kerosene  or  taken  apart  and  cleaned  and  repaired.  All 
parts  of  governor  should  be  frequently  inspected  so 
that  any  wear  or  deterioration  will  be  discovered  be- 
fore it  gives  trouble.  With  everything  properly  ar- 
ranged  and   adjusted   there   should   be   practically   no 


wear 


Emergency  Governor 


QINCE  any  steam  turbine  can  accelerate  at  a  rapid 
rate,  and  since  increase  of  speed  may  not  be  easily 
perceptible,  it  is  important  that  all  turbines  be  equipped 
with  a  simple  speed-limiting  device  which  can  operate 
in  case  the  regular  governor  device  should  fail.  Sev- 
eral types  of  apparatus  have  been  developed  for  this 
purpose ;  Fig.  7  shows  the  type  used  with  this  particu- 
lar machine. 

For  machines  rated  at  from  500  to  loOO  kw.  maxi- 
mum inclusive,  the  emergency  governor  is  of  the  dou- 
ble ring  type  and  is  placed  on  the  operating  governor 
bracket.  Its  only  adjustment  is  the  tightening  or 
loosening  of  the  spring  to  raise  or  lower  respectively 
the  tripping  speed.  Normally  the  governor  runs  con- 
centric with  the  shaft.  The  trip  finger  is  set  ^  in. 
from  the  rings  when  thev  are  concentric  with  the  shaft. 
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For  machines  rated  at  from  2000  to  5000  kw.  max- 
imum inclusive,  the  emergency  governor  is  of  the 
single  split  ring  type  and  has  no  collar  on  the  shaft  for 
supporting  it.  The  emergency  moves  on  studs  ex- 
tending into  holes  in  the  turbine  shaft  and  runs  con- 
centric with  it.  When  this  emergency  governor  trips 
it  moves  in  the  opposite  direction  from  that  in  which 
those  used  on  other  vertical  machines  move, — it  goes 
out  on  the  side  opposite  the  spring.  This  emergency 
has  but  one  adjustment,  and  that  is  tightening  or 
loosening  the  spring  for  raising  or  lowering  respect- 
ively the  tripping  speed.  The  trip  finger  is  set  %  in. 
from  the  rings  when  they  are  concentric  with  the 
shaft. 


1,  1913  ■ 


For  machines  rated  at  8000  kw.  maximum  and 
over,  the  emergency  governor  is  of  the  single  split  ring 
type  and  is  supported  by  a  steel  collar  on  the  shaft. 
This  emergency  in  its  initial  position  has  from  3/32 
in.  to  5/32  in.  eccentricity,  which  eccentricity  is  ad- 
justed by  means  of  a  small  nut  behind  the  spring  box. 
It  is  evident  that  any  increase  in  the  initial  eccen- 
tricity cuts  down  the  effective  travel  of  the  emergency. 
This  eccentricity  should,  therefore,  be  kept  as  small 
as  possible  within  the  above  mentioned  limits.  Tight- 
ening or  loosening  the  nut  on  the  outer  end  of  the 
spring  box  raises  or  lowers  respectively  the  tripping 
speed.  The  trip  finger  is  set  }i  in.  from  the  part  of 
the  ring  farthest  out  of  center  when  the  emergency 
is  in  its  initial  position. 

(To  be  continued  in  an  early  issue.) 


THE  EYERMANN  STEAM  TURBINE 

Radial  Turbines  Working  on  Both  Impulse  and  Reaction  Principles,  Built  for  Exhaust  into  Vacuum 

or  Against  a  Back  Pressure 

By  Alfred  Gradenwitz 


THOUGH  nearly  all  steam  turbines  in  practical 
operation  are  worked  on  the  axial  system,  radial 
turbines  possess  some  undoubted  advantages  of 
their  own.  The  concentrical  arrangement  of  blade 
rims  on  one  disk,  in  fact,  utilizes  more  satisfactorily 
the  available  material,  the  2  faces  in  addition  to  the 
edges  being  used  for  the  arrangement  of  active  ele- 
ments.    Another   advantage   obtained   in  the   case   of 


cross-section  of  the  blade  material  and  the  peripheral 
speed,  so  that  the  blade  angles  frequently  show  con- 
siderable departures  from  the  most  advantageous  fig- 
ures. All  these  drawbacks  are  done  away  with  in  the 
radial  turbine  which,  on  account  of  its  homogeneous 
steam  passages,  gives  rise  to  no  harmful  secondary 
motion  of  the  steam. 

The  fact  that,  in  spite  of  all  this,  the  axial  turbine 
has  reached  its  present  supremacy  is  due,  on  one 
hand,  to  the  serious  constructive  difficulties  offered  by 
radial  turbines,  and,  on  the  other,  to  the  prevailing 
opinion  that  1  or  2  disks  would  not  be  sufficient  for 
the  arrangement  of  a  sufficient  number  of  rims.  This, 
however,  is' quite  possible  when  designing  the  first 
pressure  stage  fairly  large  (e.g.,  from  12  to  3  atmos- 


FIG.   1.     CROSS-SECTION  THROUGH  EYERMANN  TURBINE 

Steam  admission  from  the  inside  outwards  is  due  to 
the  increasing  circumference  of  blades  which  allows 
increasing  cross-sections  to  be  provided  for  the  passage 
of  the  steam,  with  growing  expansion. 

Another  essential  point  for  the  economy  of  radial 
turbines  is  a  far  more  advantageous  mode  of  working 
of  the  steam.  In  fact,  in  axial  turbines,  the  steam  in 
the  rotating  blades  is  thrown  outwards  by  centrifugal  fig. 

force,  thus  assuming  higher  pressures  and  returning 
inwards  in  guides  free  from  centrifugal  force,  which 
obviously  impairs  the  efficiency  of  the  blading,  pheres  absolute),  the  resulting  speed  energy  being 
Furthermore,  in  any  fairly  long  blades  there  are  con-  converted  in  1  or  3  rotating  blade  rims  andthe  remain- 
siderable  dififerences  inside  and  outside  respectively  in  der  of  the  gradient  being  utilized  in  a  limited  nurnber 
the  average  steam  cross-section,  as  compared  with  the      of  blade  rim  pairs  working  on  the  reaction  principle. 


EYERMANN   TURBINE   OF    1200   HP.   WITH   CASING 
REMOVED 
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Much  attention  has  been  paid  recently  to  the  radial 
turbine  dcsij^ned  by  W.  H.  Eyerinann,  of  Steglitz,  Ger- 
many, which  has  achieved  remarkable  success.  This 
turbine  has  its  blade  rims  arran_c^ed  concentrically  on 
a  singte  disk,  which  of  course  involved  a  number  of 
constructive  difficulties.  In  order,  in  fact,  to  reduce  the 
weight  of  the  rotor,  such  strains  as  would  result  in  the 
disk  being  bent  had  to  be  balanced  by  counter-forces. 
The  steam  e.xi)anding  on  its  outward  way  thrtnigh  the 
blade  rims  e.xcrts  considerable  a.xial  pressure  on  the 
disk.  This  pressure  is  balanced  by  a  small  amount  of 
steam  expanding  at  the  back  of  the  disk  in  a  number 
of  labyrinth  grooves,  in  a  similar  way  to  the  working 
steam  on  the  front  side. 

In  order  to  allow  the  amount  of  balancing  steam  to 
be  adjusted, for,  the  turbine  shaft  is  so  arranged  as  to 
allow  of  an  axial  displacement  of  about  3/  to  1  mm., 
thus  altering  the  width  of  an  annular  throttling  slot 
constituted  by  the  stuffing  box  and  the  turbine  disk, 
which  slot  is  traversed  by  the  balancing  steam.  .Another 
factor  liable  to  result  in  bending  of  the  disk  is  the 
centrifugal  force  of  the  blading  arranged  on  one  side. 


FIG.    :i.      .AXIAL    THRUST    rOMPENSATIOX    OF    1200HP.    TURBINE 

In  order  to  compensate  this,  counter-weights,  which 
also  carry  the  labyrinth  grooves,  are  arranged  on  the 
back  in  a  similar  manner  to  the  blades  provided  at 
the  front  side  of  the  disk. 

As  the  number  of  blade  rims  which  can  be  arranged 
on  the  disk  is  necessarily  limited,  each  stage  comprises 
a  considerable  pressure  gradient  liable  to  result  in 
leakage  losses  between  the  blade  ends  and  the  stator 
or  rotor  disk.  In  order  to  reduce  these  losses  to  a 
minimum,  the  blade  ends  as  well  as  the  balancing  side 
of  the  disk  had  to  be  fitted  with  a  packing  of  simple 
design,  ensuring  satisfactory  results  even  in  the  case 
of  considerable  clearances.  This  has  been  done  in  a 
most  excellent  manner  by  the  arrangement  of  laby- 
rinths. 

Combination  of  Impulse  and  Reaction  Principles 

J.\  the  high-pressure  stages,  partial  admission  in  the 
case  of  small  and  medium  capacities  was  found  nec- 
essary on  account  of  the  small  steam  volumes,  which 
can  only  be  satisfactorily  obtained  on  the  impulse 
principle.      Furthermore,    on    account    of   the    stuffing 


boxes,  the  thrust  on  the  housing  and,  on  account  of 
the  heat  expansion,  the  temperature  of  the  housing, 
should  be  reduced.  An  expansion  down  to  about  2 
atmospheres  absolute,  was  therefore  adopted  in  the 
high-pressure  stage,  the  corresponding  speed  energy 
being  converted  in  2  to  3  speed  stages,  similarly  as 
in  Curtis  turbines. 


FIG.    5.      CROSS-SECTION    OF    BACK  PRESSURE    TURBINE 

In  the  low-pressure  part  the  reaction  principle  was 
adopted,  thus  allowing  the  same  blade  profile  to  be 
used  in  the  stator  and  rotor  bladings  respectively  and 
the  number  of  stages  required  with  a  given  efficiency 
to  be  reduced.  The  pressure  gradient,  in  fact,  dis- 
tributes itself  uniformly  to  the  stator  and  rotor  blad- 
ings respectively,  so  that  the  exhaust  speed  can  in  the 
following  stage  be  utilized  with  fairly  satisfactory 
efficiency.  Since  the  losses  due  to  the  passage  of 
the   steam   jet   across  the  gap  between   2   blade   rims 
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FIG.  4.     ATTACHMENT  OF  TURBINE  BLADING 
FIG.   6.      CROSS-SECTION   OF   NOZZLE    STEERING    OP   BACK- 
PRESSURE   TURBINE 

had  to  be  of  paramount  importance,  as  compared  with 
the  friction  and  eddy  losses  in  the  blades,  any  reduc- 
tion in  the  gaps  to  be  bridged  by  the  steam  jet,  and 
accordingly  in  the  number  of  pressure  stages,  had  to 
prove  of  advantage. 
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Experimental  Work 

POR  experimental  purposes  a  turbine  of  250  hp.  was 
constructed  by  Messrs.  Swiderski,  of  Leipzig-Plag- 
witz,  mainly  for  scientific  tests,  such  as  pressure  and 
temperature  measurements  in  all  parts  inclusive  of 
the  stator  blades.     The  overhung  disk  carried  8  reac- 


r 


a 


a  » 


J^^^^t-L 


^^j-  1 » 


cast-steel  ring  1  through  a  lateral  tube  fitting,  exJ 
panding  in  the  nozzles  2  to  about  1.5  atmospheres 
absolute,  yielding  its  speed  to  2  rotor  rims  and  eventul 
ally  expanding  in  8  further  pairs  of  reaction  rims 
down  to  condenser  tension. 

On  account  of  the  low  weight  of  the  rotor  disk 
there  was  no  objection  to  its  being  fixed  overhung  on 
the   shaft   end.      The   shaft   is    carried    in   2   bearings 


PIG.    9.   SIEGWITZ    150-HP.    BAOK-PRESSUBE    TUEBINE 


FIG.    7.      PARTS    OP    NOZZLE    STEERING 

tion  rims,  and  a  ring  fixed  sideways  comprised  3  action 
rims  with  steam  admission  from  the  outside  inward. 
The  high-pressure  ring  could  be  removed,  thus  allow- 
ing the  low-pressure  disk  to  be  examined  separately. 
Comprehensive  tests  partly  made  by  Professor  Josse, 
an  authority  on  the  subject,  showed  the  total  efficiency 
to  be  upwards  of  50  per  cent  with  a  slight  superheating 
and  a  90  per  cent  vacuum.  The  efficiency  of  the  high- 
pressure  pipe  was  not  found  to  be  very  advantageous, 
whereas  that  of  the  low-pressure  blading  proved  excel- 
lent. These  results  induced  the  firm  to  take  up  immedi- 
ately the  manufacture  of  the  new  turbine. 


PIG.   8.     LONGITUDINAL  SECTION  OF  BACK-PRESSURE   TURBINE 

The  turbine  type  next  designed  comprises  the  high- 
pressure  and  low-pressure  bladings  on  the  same  disk. 
Figure  1  shows  a  longitudinal  cross-section  through 
a  500-hp.  unit.  After  traversing  the  stopping,  quick- 
locking  and   regulating  valves,  the  steam   enters   the 


between  which  are  arranged  the  worm  14  for  driving 
the  regulator  15  and  the  oil  pump  17,  as  well  as  a 
simple  safety  regulator  20  which,  with  any  inadmissi- 
ble increase  in  the  speed  of  rotation,  cuts  out  the 
quick-locking  valve.  After  removing  the  lid  of  the 
housing  and  the  rotor  disk  (by  means  of  a  special 
suspension  device),  the  whole  of  the  blading  is  dis- 
engaged and  can  be  examined  (Fig.  2).  This  dis- 
mounting is  effected  in  2  minutes. 

Caring  for  Axial  Thrust 

'PHE  labyrinth  grooves  arranged  in  accordance  with 
the  above  at  the  back  of  the  disk,  in  conjunction 
with  those  in  a  disk  7  fixed  to  the  lid,  allow  the 
steam  admitted  to  this  labyrinth  packing  to  expand 
in  a  similar  manner  as  in  the  blades.  The  steam  pressure 
at  the  back  of  the  rotor  disk  is  controlled  as  follows. 
Part  of  the  steam  having  traversed  the  nozzles  enters 
between  a  stationary  ring  8  and  the  rotor  disk,  and 
through  holes  in  the  latter  into  the  interior  of  the 
labyrinth.    The  shaft,  as  above  mentioned,  allows  of  a 


PIG.  10.     TURBO  GENERATOR  PLANT  OF  1700  HP. 

slight  axial  displacement,  thus  deviating,  e.g.,  to  the 
right,  in  the  event  of  the  pressure  to  the  left  on  the 
disk  being  excessive,  thus  reducing  the  width  of  the 
slot  at  8  and  the  steam  admission  to  the  labyrinth  and 
accordingly  bringing  the  steam  pressure  down  to  its 
proper  figure.  The  displacements  required  to  effect 
this  are  little  more  than  a  tenth  of  a  millimeter  with 
all  steam  pressures  and  temperatures  occurring  in 
actual  practice.  The  axial  motion  of  the  shaft  is  lim- 
ited by  a  collar  12  of  about  1  mm.  axial  play  on  the 
bearing. 
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Figure  '-^  represents  a  somewhat  different  arrange- 
ment which  allows  considerable  energies  transmitted 
from  outside  to  the  shaft  to  be  readily  dealt  with.  The 
balancing  steam  is  here  branched  off  in  front  of  the 
nozzles,  thus  reaching  the  throttling  slot  (which  in 
this  case  is  arranged  towards  the  lid)  at  a  higher 
pressure.  The  heat  expansion  of  the  housing  is  com- 
pensated for  by  fitting  the  throttling  ring  to  a  double 
tube  of  cast  iron  and  copper  which,  in  conjunction  with 
the  housing,  works  in  a  similar  manner  to  the  com- 
pensating pendulum  used  in  clocks. 

The  counter-weights  arranged  at  the  back  side  of 
the  rotor  disk  are  seen  in  Fig.  3.  Their  outside  surface 
carries  the  labyrinth  grooves,  the  form  of  which  is' 
represented  separately  in  the  figure.  This  profile  can 
readily  be  produced  and  has  been  found  to  give  an 
especially  intense  throttling  effect. 

The  construction  and  mode  of  fixing  of  the  blades 
are  important  factors  for  the  safety  of  operation.  Both 
the  rotor  and  stator  blades  are  made  from  the  solid 
metal,  the  front  and  back  profiles  being  milled,  while 
the  half-dovetailed  feet  are  worked  on  the  lathe  in  a 
special  chuck  for  each  blade  rim,  the  packing  grooves 
at  the  blade  end  being  turned  in  on  the  rotor  or  stator 
disk  with  their  blading  in  position,  by  means  of 
slightly  wedge-shaped  spacing  blocks  (Fig.  4). 

Figure  2  shows  a  disk  1700  mm.  (6(5.929  in.),  in 
diameter,  for  1500  hp.  with  1500  r.p.m.  This  has  been 
manufactured  with  such  care  that  the  eccentricity  in 
the  centers  of  gravitv  of  the  disk  does  not  exceed 
0.05  mm.  (0.01969  in.). 

The  stuffing  boxes  comprise  a  steam  lock  preventing 
the  entrance  of  air  in  the  event  of  there  being  a 
partial  vacuum  in  the  interior.  Labyrinths  are  gener- 
ally used,  but  a  coal  ring  stuffing  box  has  been  re- 
cently adopted  with  excellent  results. 

Governing 

REGULATION  is  generally  effected  by  throttling 
the  steam  admission,  the  cutting  out  of  nozzle 
groups  (as  represented  in  Figs.  5,  6  and  7)  being  re- 
sorted to  only  in  special  cases.  Six  cast-in  channels 
locked  against  the  live  steam  admission  by  6  valves 
arranged  in  2  rows  (Fig.  5) — the  spindles  of  which 
are  lifted  and  lowered  by  the  rotation  of  nuts  (Fig. 
6) — are  leading  to  the  6  groups  of  nozzles.  The  nuts 
are  turned  around  by  a  ruler  actuated  by  an  oil  piston 
and  which  comprises  racks  of  different  length  (Fig. 
7)  turning  the  nuts  around  in  succession  so  that  only 
one  valve  is  throttling  at  a  given  moment,  while  the 
others  are  entirely  open  or  closed.  It  may  be  said 
that  this  means  of  regulation  is  found  really  useful 
only  in  the  event  of  the  back  pressure  being  nearly 
constant,  as  in  the  present  case.  This  turbine  is  a 
100-kw.  unit,  the  exhaust  steam  of  which  is  used  for 
heating  at  a  pressure  of  1.1  atmosphere  (absolute)  ; 
Figs.  8  and  9  are  a  longitudinal  section  and  general 
view  respectively  of  this  turbine  which  is  in  operation 
at  the  Sieglitz  dyeing  mill,  Leipzig.  While  the  general 
arrangement  is  practically  the  same  as  above  described, 
the  low  pressure  stages  have  been  dispensed  with. 

Use  of  part  of  the  working  steam  for  heating  and 
the  utilization  of  the  exhaust  from  other  engines  in 
low-pressure  turbines  has  resulted  in  the  design  of  a 
special  turbine  type.  This  is  characterized  by  steam 
being  taken  from  or  supplied  to  a  given  point  in  the 
steam  path  of  the  turbine.  As  this,  in  the  simple  tur- 
bine above  described,  though  not  being  unfeasible,  is 
not  convenient  from  a  constructive  point  of  view,  Mr. 
Eycrmann  has  preferred  separating  the  high-pressure 


disk  from  the  low-pressure  disk.  This  arrangement 
which  is  still  simple,  affords  the  advantage  of  allow- 
ing all  possible  types  such  as  back  pressure,  tapping, 
exhaust  steam  and  normal  turbines,  to  be  manufac- 
tured with  the  same  elements,  thus  utilizing  the  pat- 
terns to  better  advantage. 

Figure  10  shows  a  turbine  of  1700  hp.  (1200  kw.), 
run  at  3000  r.p.m.  installed  at  Messrs.  H.  Otto  & 
Sohne's  Spinning  Factory  at  Unterboihingen,  Wurten- 
berg,  which  has  its  low-pressure  blading  on  both 
sides  of  the  low-pressure  disk,  while  the  arrangement 
otherwise  agrees  in  all  essentials  with  that  above 
described. 

The  following  are  some  data  relating  to  the  steam 
consumption,  as  ascertained  by  official  tests.  The 
back-pressure  turbine  of  Messrs.  Sieglitz,  Leipzig, 
gave  the  following  data  : 


Output 
Eff.  Hp. 

150 

Admission 

Pressure 

Atmos.  Abs. 

9.24 

Admission 

Temperature 

Beg.  C. 

305 

Back 

Pressure 

Atmos.  Abs 

1.01 

Steam  Consump 
tion,  Lb.  per 
Eff.  Hp.-Hour 

27.6 

112 

9.36 

287 

1.01 

29.8 

75 

9.54 

286 

1.01 

34.0 

The  turbine  of  Messrs.  Gebruder  Otto,  Unterboih- 
ingen, gave  the  following: 

1200  12.35  331  0.025  12.3 

720  11.25  325  0.022  16.0 

The  last-named  figures  relate  to  the  effective  out- 
puts, i.e.,  exclusive  of  35  hp.  condensing  work. 

In  another  unit  under  construction  in  Belgium,  the 
regulator  is  arranged  on  the  main  shaft  and  a  separate 
oil  pump  is  provided  in  connection  with  a  new  means 
of  regulation,  thus  ensuring  another  simplification  in 
the  design  of  the  turbine. 


In  selecting  tool  steels  from  the  rack  where  they 
are  kept,  several  Canadian  manufacturers  have  adopted 
the  scheme  of  using  colors  for  marking  the  various 
grades.  This  scheme  is  quite  common  in  United  States 
factories.  The  manufacturing  committee  of  a  large  auto- 
mobile establishment  devised  a  color  scheme  for  marking 
different  kinds  of  steel  used  in  their  tool  room,  partly  to 
prevent  serious  results  due  to  error  and  partly  for  the 
sake  of  economy.  There  are  approximately  20  different 
grades  of  steel,  such  as  tool,  high-speed,  self-hardening, 
and  so  on.  All  of  them  greatlv  resemble  one  another  in 
appearance  and  are  generally  known  by  certain  trade 
names.  Each  is  especially  adapted  to  a  particular  use, 
having  its  individual  application  in  some  part  of  the 
shop. 

The  workmen,  as  a  rule,  know  comparatively  little 
about  the  relative  merits  of  the  different  grades,  and  it  is 
even  difficult  for  the  expert  to  distinguish  between  them. 

It  is  the  practice  in  this  automobile  factory  to  specify 
the  steel  by  name  on  the  design  drawing  and,  of  course, 
it  is  purchased  by  the  trade  name.  But  as  soon  as  a 
shipment  of  it  is  received  and  delivered  to  the  raw  mate- 
rial stockroom,  one  end  of  the  rods  or  bars,  is  marked 
by  the  stockkeeper  with  a  strip  of  paint  of  the  color  by 
which  that  brand  is  designated. 

Charts  having  one  column  for  the  actual  color  and 
another  for  the  corresponding  trade  name  are  posted  at 
convenient  places  about  the  shop.  The  colors  are  not 
put  in  by  name,  but  an  actual  sample  of  the  paint  is  used. 
— The  Canadian   Manufacturer. 


The  chief  smoke  inspector  of  Cincinnati  estimates 
that  the  damage  in  that  citv  from  smoke  amounts  to 
one  hundred  dollars  a  family,  while  Dr.  Holdsworth 
placed  the  Pittsburgh  loss  at  twenty  dollars  per  capita. 
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ing-Current Magnets;  Features  of  Alternating-Current  Magnet  Design 


W 


'HEN  designing  electromagnets  for  alternating- 
current  circuits,  several  factors  enter  into 
the  calculations,  that  do  not  have  to  be  con- 
sidered in  connection  with  direct-current  mag- 
nets. When  magnetism  in  iron  or  steel  is  rapidly 
reversed,  by  the  reversal  of  the  magnetizing  current 
the  magnetic  substance  opposes  the  reversals,  which 
results  in  heating  of  the  metal  and  a  loss  in  watts 
independent  of  the  PR  loss  due  to  the  resistance  of 
the  coil  windings. 
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PER  SQ.  W. 
FIG.    1.      HYSTERESIS   CURVES   FOR   SOFT   SHEET   IRON 


the  iron  does  not  decrease  in  proportion,  as  it  Avill 
be  seen  that  at  point  3  the  magnetizing  force  is  zero 
but  the  magnetic  density  of  the  iron  is  about  58,000 
lines  per  square  inch.  At  point  4  the  magnetic  density 
is  zero  but  there  is  a  negative  magnetizing  force  of 
about  — 11,  that  is,  the  magnetizing  force  has  re- 
versed by  reason  of  the  reversal  of  the  current. 

Thus  it  has  required  a  negative  magnetizing  force 
of  — 11  to  remove  the  residual  magnetism.  Negative 
magnetizing  force  when  performing  this  function  is 
called  coercive  force  and  may  be  defined  as  the  mag- 
netizing force  necessary  to  remove  completely  the 
residual  magnetism. 

At  point  5,  the  magnetizing  force  was  20,  but  was 
reduced  to  zero  and  quickly  returned  to  20,  forming  a 
hysteresis  loop  5-6 ;  it  was  then  increased  to  45  at 
point  7.  From  point  7  the  magnetizing  force  is  gradu- 
ally   reduced    to    zero    at    point    8,   but    the    magnetic 
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This  phenomenon  is  known  as  hysteresis  and  the 
losses  due  to  it  depend  upon  the  quality  of  the  mag- 
netic substance,  the  volume  of  the  metal  magnetized, 
the  frequency  of  the  circuit  and  the  maximum  mag- 
netic density.  There  are  numerous  more  or  less  com- 
plicated theories  as  to  just  what  takes  place  in  a 
magnetic  substance  during  rapid  reversals  of  magnet- 
ism, but  it  is  sufficient  for  us  to  accept  the  fact  that 
hysteresis  exists  and  learn  its  effects. 

Before  studying  the  hysteresis  curves,  let  us  con- 
sider residual  magnetism  which  may  be  defined  as  that 
which  magnetic  substances  retain  after  the  magnet- 
izing force  is  removed.  When  a  magnetic  substance 
contains  no  residual  magnetism  it  is  said  to  be  neutral. 

Referring  to  Fig.  1,  the  curve  1-2  shows  the  rela- 
tion between  magnetic  density  and  magnetizing  force 
in  soft  sheet  iron  which  was  neutral  before  the  mag- 
netizing force  was  applied.  At  2  the  magnetizing 
force  starts  to  decrease  but  the   magnetic  density  of 


density  is  about  58,000  corresponding  with  point  3. 
Point  9  corresponds,  nearly,  with  point  4,  where  the 
magnetic  density  is  again  zero,  but  the  coercive  force 
is  about  the  same  as  at  point  4. 

Curves  from  points  2  to  7  and  back  to  2  complete 
a  cycle,  and  were  it  not  for  hysteresis  the  magnetic 
density  would  have  decreased  with  the  decrease  of 
magnetizing  force  along  the  curve  2-1  and  would  have 
increased  and  decreased  over  a  similar  single  curve 
from  1  to  7  and  return,  if  the  magnetizing  force  had 
been  increased  and  decreased  at  a  uniform  rate. 

The  direct  effect  of  hysteresis  is  a  loss  in  watts 
and  its  extent  depends  upon  several  conditions  al- 
ready enumerated.  Fig.  2  gives  curves  showing  hys- 
teresis loss  in  watts  per  cubic  inch  a  second  of  soft 
iron  at  dififerent  magnetic  densities,  for  25  and  60- 
cycle  circuits.  Assume  that  we  have  an  electromagnet 
with  a  core  2  in.  in  aria  and  5  in.  long,  containing  10 
cu.   in.   of  soft  sheet   iron;  that   the   magnet  winding 
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<  connected  to  a  JJ5-cyclc  alternating-current  circuit 
11(1  the  maximum  magnetic  density  is  100,000  lines 
square  inch. 
l'>om  the  vertical  column  of  densities  follow  to  the 
ight  until  the  horizontal  line  intersects  with  the  25- 
ycle  curve,  then  directh-  below  in  the  horizontal  row 
f  figures  read  :  0.7  nearly,  then  0.7  X  10  =  7,  the  watt 
DSS.  Similarly  we  can  find  the  watt  loss  for  60-cycle 
ircuits  by  following  along  the  horizontal  line  to  the 
ight  until  it  intersects  with  the  GO-cycle  curve  and 
nd  the  loss  per  sq.  in.  in  the  horizontal  row  of  figures 
^mediately  under  the  intersection. 

Eddy  Currents 

N  our  study  of  electromagnetic  induction  we  learned 
that  if  a  coil  of  wire  such  as  a  helix,  is  placed  inside 
.f  a  larger  coil,  and  an  alternating  current  is  passed 
hrough  one  coil,  current  will  be  induced  in  the  wind- 
iigs  of  the  second  coil.  If  we  place  a  solid  iron  or 
teel  core  in  a  coil  through  which  an  alternating  cur- 
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COff£  ENDS  SHOWING 
LAn/NATIONS 


FIG.    3.      ALTf:RN.\TI\GCURREXT    TRACTIVE    MAGXET 

ent  is  flowing  currents  will  be  set  up  in  the  core 
netal,  called  eddy  currents,  the  magnitude  depending 
ipon  the  density  of  magnetism  in  the  core  and  fre- 
|uency  of  reversal,  the  effect  l)eing  to  heat  the  core 
ind  cause  a  loss  of  energy. 

To  reduce  eddy  current  losses  to  a  minimum,  the 
ores  of  alternating-current  magnets  are'  generally 
ladc  of  soft  sheet  iron,  or  soft  steel  punchings,  fastened 
ogether  as  shown  in  Fig.  3,  which  illustrates  a  heavy 
dternating-current  tractive  magnet  of  the  horseshoe 
ype.  The  surface  of  sheet  iron  and  steel  for  electrical 
)urposes  receives  special  treatment  which  offers  high 
esistance  to  the  passage  of  electric  current ;  therefore, 
jts  the  core  or  magnetic  circuit  is  made  up  of  many 
heets  of  iron  or  steel  insulated  from  each  other,  the 
ddy  currents  are  greatly  reduced  below  those  in  a 
olid  mass  of  metal. 

Metal  spools  used  for  electromagnets  must  not 
orm  a  continuous  connection  as  eddy  current  losses 
vould  again  be  encountered ;  they  are  slotted  as  shown 
n  Fig.  4,  to  destroy  the  continuity  of  the  conducting 
baterial  of  the  spool. 

There  is  another  factor  to  be  considered.  Tn  alter- 
ating-current  magnets  of  the  plunger  type,  operating 
n  single-phase  alternating-current  circuits,  the  current 


varies  from  zero  to  maxinnim  and  back  to  zero  twice 
during  each  cycle.  This  causes  vibration  of  the 
plunger  against  the  stop,  creating  considerable  noise 
which  can  be  relieved  by  placing  a  coiled  spring  be- 
tween  the   stop   and   the   plunger. 

Special   Magnets 

JN  telephone  and  telegraph  work  polarized   magnets 

are  largely  used ;  the  details  of  a  telephone  ringer 

magnet   are   shown    in    Fig.    5.     The    electromagnets, 

yoke  and  soft  iron  armature  are  essentially  the  same 
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CONSTRUCTION   OF    METAL    SPOOL    FOR   ALTERNATING- 
CURRENT    MAGNETS 


in  construction  as  a  direct-current  modified  horseshoe 
magnet  with  the  exception  that  the  armature  is  pivot- 
ed at  its  center  and  free  to  move  on  this  axis.  The 
armature  is  supported  by  the  brass  rods  and  a  brass 
crosspiece  which  perform  no  other  function". 

A  permanent  magnet  is  attached  to  the  yoke  and 
extends  downward  and  under  the  armature,  thus  main- 
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FIG.  5.     POLARIZED  ELECTRO  MAGNET 

taining  the  constant  polarity  in  the  armature.  When 
no  current  is  flowing  through  the  coils  of  the  electro- 
magnets, if  the  lower  end  of  the  permanent  magnet  is 
a  south  pole,  the  armature  will  be  a  south  pole  and 
the  lower  ends  of  the  cores  of  the  electromagnets  will 
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be  north  poles.  The  magnetic  circuit  of  the  perma- 
nent magnet  is  from  the  north  to  the  south  pole 
through  the  permanent  magnet,  thence  to  the  arma- 
ture and  cores  and  through  the  yoke  to  the  point  of 
beginning.  When  no  current  is  flowing  through  the 
coils  of  the  electromagnets,  the  armature  will  tilt  and 
remain  in  contact  with  one  or  the  other  core. 

Referring  to  the  diagram  in  the  lower  part  of  the 
figure ;  if  starting  at  zero,  an  alternating  current  is 
passed  through  the  windings  for  a  half  cycle  and  the 
direction  of  the  current  through  the  winding  is  such 
that  the  lefthand  pole  is  north,  the  righthand  will  be 
south,  the  effect  being  to  strengthen  the  north  pole 


as  the  magnetizing  force  of  one  coil  is  added  to  tha 
of  the  permanent  magnet;  but  in  the  righthand  mag- 
net the  magnetizing  force  of  the  coil  is  greater  than 
that  of  the  permanent  magnet;  and  opposed  to  it, 
therefore  there  will  be  a  south  pole  at  its  tip. 

As  like  poles  attract  and  unlike  poles  repel  each 
other,  shown  by  the  arrows,  the  armature  will  take 
a  position  along  the  line  A.  As  the  current  passes 
zero  in  the  first  half  of  the  cycle,  the  conditions  will 
be  exactly  reversed  and  the  armature  will  assume  a 
position  along  the  line  B.  Thus  it  will  be  seen  that 
the  armature  changes  position  twice  during  each  cycle 
of  the  current  flowing  through  the  magnetizing  coils. 
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CONDUIT  WIRING 


Advantages  of  Conduit,  Lined  and  Unlined,  with  Tables  of  Dimensions 

By  O.  N.  Casey 


RIGID  iron  conduit  wiring  is  approved  for  both 
exposed  and  concealed  work,  and  for  use  in 
nearly  all  classes  of  buildings.  For  ordinary 
conditions,  wiring  in  iron  conduit  is  probably 
the  best,  although  it  is  the  most  expensive.  The  ad- 
vantages of  iron  conduit  are:  It  is  fireproof  and 
moisture  proof;  it  is  strong  enough  mechanically  so 
that  nails  can  not  be  driven  through  it  and  it  is  not 
readily  deformed  by  blows  or  by  wheelbarrows  being 


Advantages  of  unlined  conduit  over  lined  conduit 
are:  It  is  cheaper  because  it  has  no  lining;  a  smaller 
size  conduit  can  be  used  for  conductors  of  a  given  size; 
it  is  cheaper  to  install,  as  it  can  be  bent,  threaded  and 
cut  more  readily  than  can  lined  conduit;  it  is  easier 
to  draw  wires  into  and  out  of  unlined  conduit,  than 
into  and  out  of  lined  conduit;  in  lined  conduit  in  hot 
places,  the  conductors  sometimes  stick  to  the  lining, 
Avhich  prevents  their  withdrawal. 


TABLE 

1.      DIMENSIONS    OF    UNLINED    WROUGHT-IBON    ELECTRICAL  CONDUIT,  ELBOWS 
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run  over  it;  it  successfully  resists  the  normal  action 
of  cement  when  imbedded  in  partitions  or  walls  of 
fireproof  buildings. 

Lined  and  unlined  iron  conduit  can  be  obtained; 
the  lined  conduit  is  merely  ordinary  conduit  lined 
with  a  paper  tube  that  is  treated  with  an  insulating 
waterproof  compound.  The  lining  is  cemented  to  the 
interior  of  the  conduit  by  the  compound. 


Disadvantages  of  unlined  conduit  are :  The  un- 
lined iron  conduit  may  rust  through ;  double  braided 
conductors  must  be  used  in  unlined  conduit,  to  satisfy 
code  rules ;  the  increase  in  cost  due  to  this  require- 
ment is  slight,  as  compared  with  the  greater  cost  of 
lined  conduit  and  the  cost  of  installing  it. 

Lined  conduit  is  very  seldom  used  at  the  present 
time  with  the  exception  that  it  sometimes  finds  appli- 
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cation  where  every  precaution  must  be  taken  to  pro- 
tect against  trouble  that  might  occur  if  the  outer  iron 
tube  rusted  through.  Galvanized  iron  conduit  should 
be  used  if  conduit  is  installed  out  of  doors,  or  in  damp 
places,  or  where  it  is  imbedded  in  cement. 

As  a  general  proposition,  conduit  wiring  should  be 
used  whenever  the  job  will  stand  the  cost;  ordinances 
of  some  cities  now  require  that  all  concealed  wiring 
shall  be  in  iron  conduit.  It  is  probable  that  the  method 
will,  because  of  its  inherent  advantages,  grow  in  popu- 
larity and  will  ultimately  be  almost  universally  used. 
Iron  conduit  effectively  protects  the  conductors  that 
it  contains,  and  provides  a  smooth  race-way,  permit- 
ting the  ready  insertion  or  removal  of  conductors. 

TABLE  2.     STANDARD  CONDUIT  AND  PIPE  THREADS 
Briggs  Formula. 


E=  Perfect  thread=(4.8+0.8  A)P.     P=  Pitch  of  thread=- 


N 


N=  Number 


of  threads.     F=  Length  of  Taper  at  top;    taper  3*  to  one  foot;    Height  of 

1 
tliread=8 — .     G=  Length  of  taper  at  bottom. 

N 


«  TMa£AOS  iMeeerccr  roPMto  eorrd 
s  THR£Aos  iMP£f>recrAT  rop 
peffr€cr  thpcad 


A=  Outside  diameter  of  perfect  thread.  B=  Inside  diameter  of  pipe 
«'^  Root  diameter  of  thread  at  end  of  pipe.  D=  Outside  diameter  of  thread 
at  end  of  pipe.  E=  Length  of  perfect  thread.  F=Total  length  of  thread. 
<;=- Length  of  perfect  thread,  plus  two  threads. 
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Electrical  conduit  is  merely  commercial  standard 
weight  wrought-iron  pipe  that  has  been  carefully 
reamed  inside  to  remove  burrs  and  then  treated  with 
zinc,  or  an  enamel,  baked  on,  to  prevent  rust.  The 
threads  on  the  ends  of  conduit  lengths  are  standard 
pipe  threads;  hence,  where  underwriters'  inspectors 
do  not  have  jurisdiction,  iron  pipe  can  be  used  instead 
of  conduit.  The  pipe  is  cheaper,  and  in  dry  locations  it 
appears  to  serve  as  well  as  conduit. 

A  coat  of  black  stove-pipe  enamel  on  the  outside 
of  the  pipe  will  give  it  a  finished  appearance,  and  more 
than  a  superficial  inspection  is  required  to  distinguish 
a  pipe  so  treated  from  conduit.  It  is  the  practice  in 
some  industrial  plants  where  the  buildings  are  all  of 


fireproof  construction,  and  where  no  insurance  is  car- 
ried, to  use  galvanized-iron  pipe  instead  of  conduit. 

Wire  for  use  in  unlined  wrought-iron  conduit  must 
be  double-braid,  rubber-covered ;  single-braid  wire  is 
permitted  in  lined  conduit.  Each  conductor  must  be 
continuous  from  outlet  to  outlet  without  splices  or 
taps  but  the  same  conduit  can  contain  as  many  as  4 
2-wire  or  3  3-wire  circuits  of  the  same  system,  and  be 
in  accordance  with  code  rules.  The  same  conduit  must 
never  contain  circuits  of  different  systems.  Duplex 
wire,  particularly  No.  14,  is  largely  used  for  branch 
circuits  in  conduit  wiring;  solid  wire  is  used  for  con- 
ductors up  to  and  including  No.  6  but  conductors 
larger  than  No.  6  are  stranded  so  that  they  can  be 
readily  pulled  into  the  ducts. 

Where  alternating-current  circuits  are  in  conduit, 
all  of  the  wires  of  the  circuit  must  be  carried  in  the 
same  conduit  to  prevent  inductive  voltage  drop  and 
dangerous  overheating  of  the  conduit. 

Table  I,  gives  dimensions  of  conduit,  elbows  and 
couplings.  The  diameters  are  given  in  decimals,  com- 
mon fractions  and  sixty-fourths  for  convenience,  be- 
cause there  are  times  when  .the  values  are  needed  ex- 
pressed in  each  of  these  ways.  When  figuring  wire 
and  wire  insulation  diameters,  all  values  are  usually 
expressed  in  sixty-fourths,  which  makes  the  sixty- 
fourths  columns  valuable  for  ready  reference.  The 
weight  columns  are  convenient  for  estimating  trans- 
portation charges;  and  from  the  values  in  the  list 
price  columns,  the  cost  of  the  materials  can  be  ob- 
tained by  applying  the  discount  that  one  receives;  as 
an  estimating  discount,  50  per  cent  can  be  safely  used. 
Dimensions  of  elbows  and  couplings  are  often  used  in 
laying  out  work  on  the  drawing  board,  or  in  cases 
where  clearances  must  be  estimated  in  advance.  Table 
2  gives  the  dimensions  of  standard  conduit  threads. 
(To  be   continued.) 


Some  time  ago  the  president  of  a  big  public-service 
company  found  that  the  cost  of  small  supplies  was  much 
higher  than  the  actual  quantities  needed  seemed  to  war- 
rant. Investigation  showed  that  men  in  repair  and  con- 
struction gangs  were  wasteful  of  bolts,  screws,  rods, 
wire,  and  like  material,  and  careless  about  picking  up 
small  tools.  Instead  of  blaming  the  men,  the  boss  blamed 
himself. 

"It  is  my  fault,"  he  said,  "for  I  have  never  taken  the 
trouble  to  let  those  fellows  see  what  carelessness  costs 
us.  The  yearly  total  as  it  comes  to  my  desk  is  plain 
enough ;  but  the  repair  man  who  loses  a  wrench  or  leaves 
half  a  dozen  bolts  lying  in  the  road  can't  be  expected 
to  see  that  total.  It's  up  to  me  to  put  the  proposition  to 
him  clearly." 

So  average  prices  were  set  on  each  bit  of  material. 
Some  of  the  little  items,  like  bolts,  cost  only  half  a  cent 
apiece,  but  the  number  that  had  been  wasted  every  year 
ran  into  a  good  many  dollars.  To  make  it  worth  while 
to  look  after  supplies,  each  gang  was  allotted  a  monthly 
quota  sufficient  to  do  its  work  without  skimping.  Rec- 
ords were  then  kept  of  all  supplies  issued  to  or  returned 
by  each  gang,  and  all  savings  on  this  quota  were  credited, 
prizes  being  awarded  to  the  gangs  doing  their  work  most 
economically.  The  scheme  worked  perfectly. — Saturday 
Evening  Post. 


Napoleon    said:     "Get   your   principles    right,    then 
'tis  but  a  mere  matter  of  details." 
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PROTECTION  OF  ELECTRIC  METERS 

Novel  Devices  to  Prevent  Theft  of  Current  and  Tampering  with  Meters 

By  Robert  Montgomery 


IN  this  electrical  age,  when  almost  every  one  has  a 
smattering-  of  electrical  knowledge  and  every  small 
boy  is  an  amateur  electrician,  the  unprotected  meter 
is  as  impracticable  for  the  central  station  as  is  the 
open  cash  drawer  for  the  merchant.  In  a  city  of  less 
than  100,000  population  an  inspection  was  made  recent- 
ly by  one  man  who  detected  over  300  cases  of  theft  dur- 
ing a  period  of  three  months.  In  95  per  cent  of  the 
cases  a  jumper  of  some  kind  was  used,  thus  shunting 
out  the  series  coil,  or  else  the  shunt  wire  to  the  meter 
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FIGS.    1, 


2    AND    3.      APPLICATION    OP    METER    PROTECTORS    TO 
VARIOUS    CLASSES    OF    WIRING 


was  disconnected.  Only  in  a  very  few  cases  were 
holes  drilled  in  the  meters  or  hatpins  forced  through 
the  cover  or  case  of  the  meter. 

Though  a  central  station  may  be  convinced  that  a 
customer  is  tampering  with  his  meter,  practically 
nothing   can   be   done   in   the   matter   unless   there    is 


Fort  Worth,  Tex.,  use  is  made  of  the  arrangement 
shown  in  Fig.  4.  A  small  iron  terminal  box  is  fastened 
to  the  meter  in  such  a  manner  that  it  cannot  be  re- 
moved without  breaking  the  seals  of  the  meter,  and 
the  entrance  box  containing  the  switch  is  also  sealed. 
This  method  is  very  effective,  and  were  it  not  for  the 
cost  and  the  difficulty  of  fastening  the  terminal  box 
to  the  meter  case  it  would  be  a  very  practical  arrange-^ 
ment.  ^ 

The  meter  manufacturers  can  furnish  a  solution  to 
this  problem  with  very  little  expense  by  providing 
every  meter  with  a  device  for  fastening  to  it  a  conduit 
and  sealing  it,  and  undoubtedly  the  first  manufacturer 
who  puts  such  a  meter  on  the  market  will  find  it  meet 
with  much  favor. 

During  the  past  year  many  experiments  have  been 
made  at  Fort  Worth  on  devices  of  this  kind.  One 
plan  is  indicated  in  Figs.  5  and  6.  A  meter  equipped 
with  an  outlet  of  this  kind  could  be  installed  in  houses 
already  wired  in  conduit  as  is  shown  in  Fig.  5.  In 
cases  where  a  residence  or  other  building  was  wired 
with  open  wiring  the  meter  could  be  arranged  as 
shown  in  Fig.  2.  In  places  where  it  was  not  necessary 
to  protect  the  meter  it  could  be  installed  as  is  shown 
in  Fig.  3. 

Referring  to  Fig.  6,  it  will  be  noticed  that  the  ar- 
rangement is  such  that  the  cast-iron  bushing  can  first 
be  screwed  on  the  conduit  and  the  meter  slipped  over 
the  bushing.  Then  the  horseshoe  device  is  placed 
over  the  bottom  of  the  bushing,  thus  locking  the  meter 
to  the  bushing  in  such  a  manner  that  it  cannot  be  re- 
moved unless  the  seals  of  the  meter  are  broken.  An- 
other advantage  is  that  the  case  of  the  meter  would 
not  be  strained  as  it  would  be  should  the  conduit  be 
screwed  directly  into  it. 
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PIGS.  4,  5  ANB  6.     DEVICES  USED  FOR  PROTECTING  METERS  AT    FT.  WORTH,   TEXAS 


Strong  evidence.  If  there  is  evidence,  in  most  cases 
the  meter  is  either  placed  outside  on  a  pole  or  else  is 
protected  by  placing  it  in  a  steel  cabinet,  or  in  some 
other  manner.  There  is  much  to  be  said  against  the 
practice  of  placing  meters  on  poles,  however,  aside 
frOm  the  possibility  of  vibration  caused  by  wind,  etc., 
rendering  meters  inaccurate  because  of  creeping.  In 
such  an  attempt  to  safeguard  its  interests  a  company 
ignores  the  right  of  a  customer  to  read  his  meter, 
which  is  not  politic.  The  scheme  is  not  to  be  com- 
mended, therefore,  except  in  rare  circumstances.     In 


The  idea  of  protecting  a  meter  against  theft  of 
energy  is  not  new.  The  device  used  at  Fort  Worth, 
however,  differs  from  those  already  known  to  the  elec- 
trical fraternity. — Electrical  World. 


Half  of  success  is  in  seeing  the  significance  of  small 


thmgs. 


Your  time  belongs  to  your  employer  when  he  pays 
you  for  your  work;  then  to  "kill  time"  is  robbery. — 
Electrician  and  Mechanic. 
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ELECTRICAL  CORRESPONDENCE 

FIELD   EXCITATION   AND  THE  POWER 
FACTOR 

'pHREE  alternators  furnish  power  to  a  system,  the  power 

factor  of  which  is  60.  Will  it  take  more  field  current 
for  the  generators  when  runnin<2^  with  a  power  factor  of 
00  than  with  power  factor  of  95? 

If  the  generators  are  connected  to  a  low  power  factor 
system,  and  2  of  theni  don't  have  their  fields  properly 
balanced,  but  the  third  has  the  proper  amount  of  field 
current  for  the  load  it  is  carrying,  what  will  be  the  effect 
nn  each  individual  generator?  A.  B.  S. 

A.  In  regard  to  the  operation  of  your  system,  the 
same  amount  of  field  excitation  will  be  recjuircd  to  give 
a  certain  voltage  at  the  terminals  of  the  armature,  whether 
the  power  factor  of  the  circuit  is  60  or  95,  but  in  order 
to  produce  a  given  current  in  the  circuit  the  excitation 
must  be  much  higher  when  the  power  factor  is  60  than 
when  it  is  95. 

So  far  as  the  operation  of  the  3  generators  in  paral- 
lel is  concerned,  if  the  field  is  under-excited  the  machine 
will  take  less  than  its  proper  amount  of  load,  while  the 
one  which  is  properly  excited  will  take  its  normal  share 
of  load  and  if  any  one  of  the  machines  is  over-excited 
it  will  take  more  than  its  proper  share  of  the  load. 

A.  L.  R. 

CONSTRUCTION  OF  OIL  SWITCHES 

QlVE  an  explanation  of  the  construction,  operation  and 

the  reasons  for  using  oil  switches  on  high  tension  cir- 
cuits. L.  S. 

A.  When  breaking  a  high  tension  circuit  with  an 
open  air  switch  severe  oscillations  of  voltage  are  set  up 
in  the  line  and  are  dangerous  to  insulation.  An  arc  is 
maintained  for  some  seconds  across  the  switch  terminals 
which  emits  metallic  vapors  and  soon  destroys  the  ter- 
minals. 

It  has  been  found  that  an  oil  switch  obviates  all  these 
effects. 

Oil  switches  are  hand,  solenoid,  or  motor  operated. 
Various  makers  employ  distinctive  methods  of  operation 
and  construction  but  in  all  cases  the  entire  switch  is  im- 
mersed in  oil.  In  the  larger  sizes  the  whole  apparatus 
is  set  in  a  concrete  or  brick  pit.  Spring  terminals  open- 
ing downwards  are  stationary  in  the  oil  bath.  Operating 
from  above  is  a  rod  or  plunger  which  passes  down  be- 
tween the  terminals.  Fastened  on  the  end  of  the  rod  is 
a  metallic  cross  piece  with  a  tapered  lug  at  each  end. 
When  the  rod  is  raised  or  lowered  the  lugs  enter  or  leave 
the  spring  terminals  making  or  breaking  the  circuit. 

E.  C.  H. 


STORAGE  BATTERY  PROBLEM 


J 


^  L.  R.  wishes  the  opinion  of  readers  in  regard  to 
the  use  of  storage  batteries  to  carry  his  night 
load  of  40  32-candle  power  lamps.  The  method  sug- 
gested of  installing  a  small  generator  to  be  used 
during  the  day  time  to  carry  the  day  load,  and  re- 
charge the  batteries  would  work  all  right,  in  which 
case  it  would  not  be  nccessarv  to  run  the  generator 
at  night.  The  load  would  be  about  :V,  amperes,  aiid 
a  small  battery  outfit  would  carry  it  in  good  shape. 
Some  years  ago  I  had  charge  of  a  plant  that  was 
operated  IS  hr.  a  day,  the  load  from  midnight  to 
()  a.m.,  which  was  from  7.")  to  100  amperes  was  carried 
bv  the  batteries.  The  batteries  were  charged  during 
tlie  day  by  a  motor-generator  set  which  took  current 
from    the    bus-bars.        This    outfit    was    used    several 


years  or  until  the  night  load  increased  to  such  a  point 
that  it  was  necessary  to  run  the  generator  all  night. 

If  he  has  to  run  his  generator  at  night  it  would 
be  much  cheaper  to  supply  current  to  the  lights  direct 
from  the  generator,  for  the  reason  that  if  he  uses 
batteries  there  will  be  quite  a  large  loss  in  power 
from  the  generator  through  the  booster  to  the  bat- 
teries and  through  them  to  the  lamps  so  that  he  would 
have  to  generate  more  than  37  amperes  to  supply  a 
3?-ampere  load  through  the  batteries.  Then  if  his 
generator  must  run  at  night  it  would  greatly  reduce 
the  cost  of  the  plant  to  leave  the  battery  outfit  out 
and  supply  the  current  direct  from  the  generator. 
They  recpiire  quite  a  lot  of  attention  and  some  expense 
for  upkeep.  In  the  plant  with  which  I  was  connected 
the  load  on  the  generator  during  the  day  was  such 
that  the  batteries  could  be  easily  carried  except  during 
the  peak  load  period.  This  gave  us  a  higher  load 
factor  during  the  day,  and  during  the  time  from  mid- 
night to  morning  when  the  load  was  reduced  to  a 
few  lights,  the  fires  were  banked  and  the  engines  shut 
down,  and  the  load  carried  by  the  batteries.  There 
w'as  no  one  on  duty  during  this  6-hr.  period. 

If  his  requirements  are  such  that  running  the 
generator  all  night  will  entail  very  much  extra  ex- 
pense he  wovild  find  storage  batteries  a  very  good 
method    of   carrying    the    night    lighting    load. 

J.    C.    Hawkins. 


ALTERNATOR  CONNECTIONS 

p LEASE  give  me  directions  for  connecting  an  alterna- 
tor and  drying  it  out.  V.  H. 
A.     Accompanying  sketch   shows  the  connections  of 
a   single-phase   alternating-current   generator   of  the   re- 
volving field  type. 

You  do  not  state  in  your  letter  what  type  of  machine 
it  is,  but  the  general  scheme  of  the  connections  and  the 
directions  for  drying  out  will  apply  to  single,  2  or  3- 
phase  machines,  also  to  revolving  armature  machines. 
To  dry  out  the  alternator,  either  run  it  at  a  low 
speed  with    the  fields  fully  excited  and  with  the  terminals 
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ALTERX.VTOR    COXXKCTIOX    DIAGRAM 

short  circuited,  so  that  it  does  not  carry  more  than 
normal  load,  or  it  may  be  run  at  normal  speed  with  the 
field  excitation  quite  low. 

Thermometers  should  be  ai)plied  to  the  armature 
winding  at  various  points,  and  the  temperature  should 
not  exceed,  at  an}-  time,  21"^  deg.  F.  in  the  various 
parts. 

The  length  of  time  which  the  drying  out  process 
will  require  depends  entirely  on  how  damp  the  machine 
was  when  started,  and  it  will-  depend  much  on  the  judg- 
ment of  the  operator.  N.  G.  M. 
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FOREIGN  DEVELOPMENT  IN  THE  POWER  PLANT  FIELD 

Installation  of  Large  Pelton  Wheels,  Temperature  of  Gas  Engine  Cylinders,  Centrifugal  Pump  Tests 

By  J.  H.  Blakey 


A    PELTON   wheel   of  20,000   hp.   has  been   con- 
structed by  the  Esscher  Wyss  Cie.  of  Zurich, 
Switzerland,  for  the   Electrical   Society  of  Rio 
Janiero.       The   society   had    previously    6    tur- 
bines of  9000  hp.  each,  so  that  the  addition  of  2  Pelton 
wheels    of   20,000    hp.   brings    its   total    up   to   nearly 
100,000  hp. 

These  new  wheels  are  tangential  to  the  vertical 
axis,  and  are  fed  by  4  injections.  They  work  under 
a  head  of  water  of  286  m.   (930  ft.)   at  a  velocity  of 
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FIG.    1.      RELATIVE    SPEED    OF   WATER   IN   WHEEL   WITH    MAXI- 
MUM   DISCHARGE:      A.    MATHER- REYNOLDS    PUMP    OF 
1895.     B.  MODERN  HIGH-PRESSURE  PUMP 

300  r.p.m.  with  a  discharge  of  6200  cu.  m.  (218,000 
cu.  ft.)  a  second.  The  water  is  brought  to  the  vanes 
by  4  nozzles  branching  from  the  main  supply  pipe, 
which  encircles  the  wheel  and  decreases  in  diameter 
as  each  nozzle  is  given  off.  These  4  nozzles  are 
controlled  by  steering  engines,  one  for  each ;  the  steer- 
ing engines  are  commanded  by  the  speed  regulator, 
which  is  similar  to  the  ordinary  pendulum  governor 
in  use  on  steam  engines. 

At  the  entrance  of  the  main  supply  pipe  is  a  large 
sluice  valve  actuated  by  a  hydraulic  steering  gear. 
The  oil  required  by  the  different  parts  of  the  turbine 
is  supplied  under  pressure  by  2  3-cylinder  high- 
pressure  pumps,  each  one  driven  by  small  special  tur- 
bine and  delivering  360  liters  (95  gal.)  a  minute.  One 
pump  only  is  in  use,  the  other  being  for  use  in  case 


of  an   emergency.        The   large   bearing   between   the 
turbine   and    the    generator   is   a    thrust   block   which 
alone    carries    the    weight    of    these    2    parts,    which 
amounts  to   76   tons.     Hence  the   need  of  lubrication 
at  high  pressure.     The  bearing  below  the  turbine  isj 
simply  a  guiding  pivot,  and  does  not  carry  any  weight. 
It  is  lubricated  by  the  same  system,  and  its  dimen-j 
sions   have   been    calculated   to   give   a   large    margin] 
of  safety,  as,  being  covered  by  the  discharge  water, 
it  is  inaccessible  while  the  turbine  is  in  action. 

The  main  which  brings  the  water  to  the  turbine! 
is  1250  mm.  (4  ft.  2  in.  nearly)  in  diameter,  and  it  is] 
furnished  with  air  chambers  to  guard  against  hydrau- 
lic recoil.  The  total  height  of  the  structural  workj 
supporting  the  turbine  and  generator  is  26  ft.,  its] 
breadth  24  ft.  and  its  length  41  ft.  The  diameter  ofj 
the  wheel  is  12  ft.  and  of  the  vertical  shaft,  16J/^  in. 

Cylinder  Temperature  of  Gas  Motors  and  Its  Influence: 
upon   Efficiency 

JF  any  gas  engine  is  submitted  to  a  test  and  the] 
result  is  studied,  it  will  be  found  that  there  exists 
a  mean  pressure  in  the  cylinder  which  differs  widely] 
from  that  to  be  arrived  at  from  a  theoretical  calcula- 
tion. This  mean  pressure  depends  naturally  very] 
much  upon  the  calorific  power  of  the  gas.  This,  in! 
relation  to  weight  for  given  volume,  is  smaller  for] 
a    lower    density     of    equal    volume.        With    a    total! 
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FIG.   2.      CURVES    SHOWING  HEAD   AND   EPPICIENOY   OF   DIFFER- 
ENT  TYPES   OP   WHEELS 

smaller  calorific  power,  the  efficiency  must  therefore 
be  reduced.  The  question  of  efficiency  then  presents 
itself  as  the  difference  of  temperature  of  the  gases  at 
the  moments  of  entry  and  escape. 

Suppose,  for  example,  that  the  gases  in  the  com- 
bustion chamber  or  at  the  escape  have  a  temperature 
of  1000  deg.  C.  If  the  temperature  of  the  gaseous 
mixture  introduced  is  25  deg.  C.  the  difference  ol 
975  deg.  determines  the  value  of  the  energy  furnishedj 
The  effect  is  here  much  greater  than  if  the  tempera-j 
ture  of  the  entering  gases  had  been  100  deg.     But  the 
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effective  power  is  higher  in  the  second  case  than  in 
ithe  first,  because  the  burnt  gases  contained  in  the 
cylinder  or  at  the  escape  have  been  submitted  to  a 
higher  range  of  temperature. 

At  the  moment  of  the  closing  of  the  escape  valve, 
the  gas  at  the  end  of  the  cylinder  has  a  pressure  of 
about  25  kg.  a  square  centimeter  (355  lb.  a  square 
inch).  Before  the  new  charge  can  enter  under  atmos- 
pheric pressure  it  is  necessary  that  this  residual  gas 
be  expanded  until  below  this  pressure;  and  in  con- 
sidering this  the  volume  occupied  by  the  piston  must 
be  taken  into  account. 

Even  when  the  new  charge  is  at  a  temperature  of 
25  deg.  and  the  residual  gases  at  900  deg.  their  mix- 
ture cannot  modify  the  real  volume,  but  it  can  change 
the  conditions  of  density.  If  the  temperature  of  the 
mixture  at  the  end  of  the  aspiration  stroke  is  about 
80  deg.,  the  weights  of  the  gases  must  then  be  in 
proportion  to  the  absolute  temperatures,  and  it  is 
necessary  for  this  reason  to  take  into  account  a  new 
increase  of  the  volume  occupied  by  the  piston,  if  it 
is  desired  to  obtain  in  the  result  the  primitive  theo- 
retical value. 

It  can  therefore  be  said  in  general  that  when  theo- 
retical calculations  have  given  a  relation  of  pressure 
of  4  to  1,  the  motor  may  be  considered  as  having  an 
actual  pressure  relation  of  5  to  1. 

Even    if  a    motor   is    studied    in    a    way    that   will 

(satisfy  theoretical  conditions,  the  result  from. the  point 
of  view  of  power  depends  always  upon  the  tempera- 
ture of  the  cylinder.  It  is  sufficient  to  observe  the 
exterior  temperature  of  the  cylinder  walls  or  the  vari- 
ation of  temperature  of  the  circulation  water.  The 
truth  of  this  assertion  can  be  easily  proven.  If  it 
were  possible,  for  instance,  to  maintain  the  walls  of 
the  cylinder  or  the  circulation  water  at  25  deg.  C. 
(77  deg.  F.)  the  maximum  power  of  the  gas  would 
be  obtained.  But  that  is  not  possible,  as  the  water 
has  on  leaving  the  cylinder  3  times  the  temperature 
it  had  on  reaching  it,  or  about  50  deg.  C. 

If  the  thermal  capacity  of  the  gas  is  0.83  (that  is, 
if  it  requires  0.83  of  a  unit  of  heat  to  raise  the  temper- 
ature of  1  kg.  of  the  gas  1  deg.  C. — the  unit  being 
the  amount  of  heat  required  to  raise  the  same  amount 

I  of  water  1  deg.  C),  and  if  the  weight  of  the  charge 
is  1/12,  then  it  requires  1/12  of  0.83  or  0.069  of  a  unit 
to  obtain  the  same  result,  and  we  have  50  X  0.069  = 

1  3.45  units  of  heat  which  do  not  contribute  to  the  pro- 

i  duction  of  force. 

I        The  more  the  temperature  of  the  water  is  raised, 

'  that  is  the  greater  is  the  difference  of  the  tempera- 
tures at  entrance  and  exit,  the  greater  is  the  heat  loss 
per  unit  of  weight  of  gas ;  and  the  higher  the  tempera- 
ture of  the  walls  of  the  cylinder,  the  more  feeble  is 
the  force  developed  by  the  gaseous  charge. — -  Die 
Gasmotorentechnic. 

j         Development  of  the  Centrifugal  Pump  and  Its 
Present   Status 

*r^K   fi^^t  suggestion   for  a  multicellular  pump   was 
I         made   by   John    Gwynne,   who,   in   a   patent   taken 
I   out   in    1851,   described   a   reaction    wheel    which   was 
practically  the  same  as  some  of  those  in   use  today. 
In  1875  Osborne  Reynolds  invented  a  turbine  pump 
I    with  wheels  arranged  in  series,  and  having  directing 
vanes.     This  construction,  after  having  been  variously 
modified,  has  culminated  in  the  Mather-Reynolds  type 
of  1895.  which  will  be  taken  as  a  standard   of  com- 
parison for  more  recent  pumps.     In  the  construction 
of  1895   the   mean   speed  of  the  water  in   the  wheels 


and  in  the  directing  vanes  was  relatively  feeble,  and 
it  was  consequently  necessary  to  have  large  sections. 

Until  1904,  the  house  of  Sulzer  Brothers  of  Winter- 
thur,  Switzerland,  worked  in  common  with  Mather 
of  Manchester,  England,  and  made  considerable  ad- 
vances in  the  construction  of  centrifugal  pumps,  using 
the  original  Reynolds  pump  as  a  model.  Since  1904 
these  firms  have  worked  independently. 

The  modern  Sulzer  pump  presents  3  improvements 
upon  the  pump  of  1895  :  1.  The  casing  is  in  a  single 
piece,  into  which  the  diaphragms,  vanes  and  wheels 
are  introduced  by  one  of  the  sides.  2.  The  wheels 
are  closed  and  have  backward  curved  vanes.  3.  The 
wheels  are  arranged  back  to  back  in  pairs,  which 
compensates  the  axial  thrust  and  renders  unneces- 
sary any  special  device  to  take  care  of  this. 

The  4-stage  Mather  and  Reynolds  pump  differs 
from  the  preceding  in  having  a  shorter  aspiration  side, 
which  facilitates  the  attachment  to  the  motor,  either 
by  means  of  a  coupling  or  a  pulley.  The  cells  are 
held  together  by  long  bolts  which  extend  the  whole 
length  of  the  casing.  This  arrangement,  besides 
avoiding  internal  strain,  also  lowers  the  cost  of  manu- 
facture. The  directing  vanes  are  longer  and  have  a 
more  correct  spacing.  The  axial  thrust  is  absorbed 
by  a  device  which  gives  very  good  results. 
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GAL.  PER  M/M 
PIG.   3.     TOTAL  HEAD  AND  CAPACITY  OP  CENTRIPUGAL  PUMPS: 
A.    MATHER-REYNOLDS    PUMP    OF    1885.      B.    MODERN 
HIGH-PRESSURE  PUMP.     SPEED  600  R.P.M. 

The  installation  of  centrifugal  pumps  at  the  sta- 
tion of  St.  Gabrielle  of  the  Montreal  Water  and  Power 
Co.  is  especially  worthy  of  notice.  This  installation 
was  built  by  Mather  and  Piatt  in  1904.  The  pumps 
are  driven,  direct  connected,  by  a  Zoelly  turbine  of 
1800  hp.  Each  pump  delivers  1680  cu.  ft.  (10,500 
British  gal.)  of  water  a  minute,  against  a  head  of 
410  ft.  when  running  at  1500  r.p.m.  The  pump  has 
2  impellers  working  in  parallel,  that  is  both  impellers 
receive  water  from  the  suction  pipe  and  deliver  it  to 
a  common  discharge.  The  water  enters  the  suction 
pipe  under  a  head  of  10  ft.  and  flows  into  the  middle 
of  the  casing,  then  it  divides  into  4  streams  entering 
on  both  sides  of  each  impeller.  With  this  arrange- 
ment no  axial  thrust  can  be  produced. 

Mather  and  Piatt  constructed  in  1911,  for  the  drain- 
ing of  a  mine,  a  pump  still  more  powerful  than  that 
described  above.  It  has  a  discharge  of  3000  gal.  a 
minute  against  a  head  of  2000  ft.     It  will  be  noticed 
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lliat  although  the  discharge  of  this  pump  is  smaller 
than  that  of  the  pump  just  described,  its  lift  is  con- 
siderably greater.  The  pump  is  coupled  directly  to 
a  3-phase  motor  of  2500  v.  and  1900  hp.  running-  at 
1450  r.p.m.  It  is  composed  of  7  wheels  in  series,  of 
phosphor  bronze,  keyed  upon  a  shaft  of  large  diam- 
eter. The  vanes  are  heavy  castings  of  a  special  bronze 
in  a  single  piece,  fitted  into  the  cast-iron  diaphragms. 
There  is  only  one  bearing  inside  the  casing,  which 
is  at  the  discharge  end.  The  other  bearing  is  bolted 
onto  the  foundation  plate  of  the  pump  and  supports 
the  end  of  the  shaft  which  projects  from  the  aspira- 
tion end  of  the  casing. 

The  accompanying  diagrams  show  graphically  the 
result  of  recent  experiments  with  centrifugal  pumps. 
Figure  1  shows  the  comparative  speed  of  the  water 
in  the  Mather-Reynolds  pump  of  1895  and  in  the 
modeni  high-pressure  large  discharge  pumps.  It  will 
be  noticed  that  the  speed  is  almost  three  times  as 
great  in  the  modern  pump.  Figure  2  indicates  the 
efficiencies  and  the  height  of  head  given  by  4  different 
forms   of  wheels,   all   of  which   have   recurved   vanes. 


The  form  C  is  nearest  to  that  of  Reynolds,  while 
the  form  A  is  almost  identical  with  that  of  the  modern 
pump.  The  wheel  D  gives  a  progressive  fall  of  curve 
for  the  height  of  head  as  the  discharge  increases;  the 
amount  of  power  absorbed  becomes  greater,  and  the 
efficiency  diminishes.  Figure  3  gives  the  efficiency 
and  discharge  of  a  modern  pump  compared  with  the 
Reynolds  pump  of  1895.  The  difference  in  efficiency 
depends  entirely  upon  the  form  of  the  wheel  and 
directing  vanes,  which  are  too  short  in  the  Reynolds 
pump. 

The  diagrams  indicate  that  when  the  height  of 
the  head  is  of  primary  importance,  the  form  B,  Fig. 
2,  will  give  best  results;  when  the  volume  of  discharge 
is  the  first  consideration,  the  form  C  should  be  used. 

It  will  be  noticed  also  that  wheels  A,  B  and  C, 
have  each  a  maximum  efficiency  of  about  75  per  cent, 
C,  however,  reaching  its  highest  efficiency  at  a  larger 
discharge  than  A  or  B.  The  highest  efficiency  of  D, 
about  70  per  cent,  is  reached  at  a  discharge  of  about 
500  gal.  a  minute. — Die  Turbine. 
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Problems  in  Weights  and  Pulleys,  Windlasses,  Inclined  Planes  and  Gearing,  Solved  by  Formulas,  Loga_^ 

rithms  and  the  Slide  Rule 


FIGURE  1  shows  a  single  pulley,  suspended  from  In  Fig.  3  there  is  a  combination  of  the  conditions 

the  ceiling,  over  which  runs  a  rope  attached  to  a  existing  in  both  Figs.  1  and  2.     The  pulley  D  serves 

weight  W.     It  is  evident  that  to  hold  the  weight  only  as  a  convenient  means  for  permitting  the  force 

suspended,    the    force    P    must    be    equal    to    the  to  move  in  a  downward  direction,  illustrated  by  a  man 

weight;  that  is,  if  the  weight  is  10  lb.,  the  downward  standing  on  the  floor  and  pulling  on  the  rope.     It  is 

pull  on  the  opposite  part  of  the  rope  to  that  which  the  evident   then    that   pulley    D    corresponds   to   that   in 

weight  is  attached,  must  be  10  lb.,  furthermore,  the  Fig.  1.     The  pulleys  A,  B  and  C  each  correspond  to 


4 


weight  and  the  force  must  travel  through  equal  dis- 
tances. 

If  the  arrangement  of  weight  and  pulley  shown  in 
Fig.  2  is  used,  a  given  force  will  raise  a  weight  twice 
as  great  as  the  arrangement  shown  in  Fig.  1,  as  one 
part  of  the  rope  is  supported  by  the  ceiling,  there- 
fore the  sustaining  force  supports  but  half  the  weight. 
We  have  another  condition  to  consider,  to  raise  the 
weight  1  ft.  the  force  must  move  2  ft. ;  in  other  words. 


Fig.   2. 

In  the  combination  of  pulleys,  shown  in  Fig.  3,  1 
lb.  pull  will  raise  a  weight  equal  to  2  multiplied  by 


FIG.  1.  SIMPLE  PULLEY  WITH  POWER  AND  WEIGHT 
BALANCED 
FIG.  2.   PULLEY  AND  WEIGHT  SUPPORTED  BY  ROPE  AT- 
TACHED TO  CEILING  AT  ONE  END  AND  SUSTAINED 
BY  POWER  AT  THE  OTHER  END 


FIG.  3.  SYSTEM  OF  PULLEYS  WITH  3  MOVABLE  BLOCKS 
FIG.  4.   PULLEY  BLOCKS  AND  WEIGHT 


we  have  used  only  half  the  force,  but  it  has  moved  itself   as    many    times    as   there   are    movable   pulley! 

twice  as  far,  therefore,   the   foot-pounds  of  work   re-  (in  this  case  3  times).    This  example  can  be  expressec 

quired  for  moving  equal  weights  equal  distances  is  the  by  the  proportion  P:W::1:2X3X2.     If  the  weight 

same  in  both  Figs.  1  and  2.  is  50  lb.,  how  much  force  will  it  take  to  raise  it?    Th 
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proportion  will  then  read  P  :  50  : :  1 :  8  ;  multiplying  the 
means  and  dividing  by  the  extreme  gives   P,  6^   lb. 

Let  us  assume  that  the  weight  is  38  lb.  and  there 
are  5  pulleys  ;  then  the  problem  will  read  P  :  38  : :  1 : 
2X2X2X2X2.  We  evidently  have  to  raise  2  to 
the  fifth  power  or  multiply  it  by  itself  5  times,  giving 
;32.  Dividing  38  by  3ti  gives  1.18  lb.  as  the  force 
required. 

In  the  system  of  pulleys  shown  in  Fig.  4,  a  given 
force  will  raise  a  weight  as  many  times  greater  than 


FIGS,    r,    and    6.      TWO    TYPES    OF    WINDLASSES 

itself  as  there  are  parts  of  the  rope  running  through 
the  movable  block  or  P  =  \V  -^  N.  In  this  problem 
assume  the  weight  to  be  185.5  lb. ;  the  number  of 
parts  of  the  rope  is  6,  then  P  =  185.5 -H  6  =  30.9  lb. 
To  solve  on  the  slide  rule,  place  6  on  C  scale  over 
185.0  on  D  scale  and  under  1  on  C  read  30.9  on  D 
scale,  which  is  30.9  lb.  force. 

We  must  still  remember  that  there  is  no  gain  in 
work,  as  the  weight  travels  a  distance  inversely  pro- 
portional to  the  distance  traveled  by  the  force  and 
the  product  of  distance  times  weight  is  equal  to  the 
product  of  distance  times  force. 

Windlasses 

piGURES  5  and  6  show  2  forms  of  a  windlass;  in 

each  type  a  given  force  will  raise  a  weight  as  many 

times  greater  than  itself  as  the  radius  A  B  of  the  force 
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GUArnir  ILLrSTRATION  OF  AN  INCLINED  PLANE 


arm  or  wheel  is  greater  than  the  radius  C  D  of  the 
weight  spindle  or  drum  over  which  the  rope  winds. 
If  the  radius  A  B  is  36  in.  and  the  radius  C  D  12  in., 
what  power  will  be  required  to  raise  a  weight  of  175 


lb. .''     This   is   an    example    in    simple    proportion    and 
can  be  expressed  P  :17.j :  :12  :36  or  P  =  58.33  lb. 

To  perform  the  operation  on  the  slide  rule,  place 
36  on  the  left-hand  B  scale  under  12  on  left-hand  A 
scale ;  over  175  on  right-hand  B  scale  find  58.33  lb.  on 
left-hand  A  scale. 

To  find  the  decimal  place,  express  the  operation 
with  approximate  numbers  PX  36  ^175X12;  P  = 
175  X  12  -f-  36  or,  approximately  P  =  180  X  12/36  and 
12  in  36  =  3;  and  3  in  180  =  60,  hence  the  answer  is 
58.33  lb. 

Inclined   Planes 

JN  Fig.  7  is  shown  a  graphic  illustration  of  an  inclined 
plane.  Assume  that  the  plane  A  is  a  track  leading 
from  the  scrap  pile  to  the  charging  room  of  a  foundry 
cupola.  Let  W  represent  a  car  loaded  with  scrap  iron 
weighing  1000  lb.  Neglecting  friction,  what  horse- 
power will  be  required  to  pull  the  car  up  the  incline 
in  one  minute,  if  the  incline  is  100  ft.  long  and  50  ft. 
high  at  the  upper  end? 

By  the  rules  of  mechanics,  a  given  power  acting 
parallel  to  the  plane  will  support  a  weight  as  many 
times  greater  than  itself  as  the  length  A,  of  the  plane, 
is  times  greater  than  its  vertical  height  B,  or  P :  W  : : 
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FIG.  8.     SYSTEM  OF  GEARS  AND  PINIONS 
FIG.  8-A.     DIMENSIONS  OF  DRUM  AND  CABLE  TO  FIND  SPEED 

OF    DRUM 

B  :  A,  in  this  example  A  is  100  ft.  and  B  50  ft.,  then 
P  :  1000  : :  50  :  100.  Multiplying  the  means  and  dividing 
by  one  extreme,  P  =  500  lb.,  the  force  required  to  hold 
W   in   equilibrium. 

Let  us  replace  the  weight  P  with  a  hoisting  engine. 

The  pull  required  is  500  lb.,  and  the  distance  traveled 

in  one  minute  is  100  ft.     As  one  hp.  equals  33,000  ft. 

lb.   per  min.,  the  power  required   to   operate   the  car 

100  X  500 

loaded  is =1.51  hp. 

33,000 

To  solve  the  problem  on  the  slide  rule,  place  33 
on  C  scale  over  500  on  D  scale  and  under  1  on  C  read 
1.51-f  on  D. 
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Gearing 

'POOTHED  wheel  gearing  is  a  combination  of  2  or 
more  wheels  and  axles,  as  shown  in  Fig.  8.  If  a 
series  of  wheels  and  pinions  gear  into  each  other,  as 
shown  in  the  figure,  friction  neglected,  the  weight 
lifted  or  force  overcome  is  to  the  force  applied  in- 
versely as  the  distance  through  which  they  act  in  a 
given  time. 

If  R,  Ri  and  R,  are  the  radii  of  the  successive  wheels, 
measured  at  the  pitch  line,  r,  r^  and  rg  the  radii  of  the 
pinions,  then  P  :W  :  :r  X  r^  X  Tg  :R  X  Ri  X  R.-  What 
force  would  be  required  to  raise  a  weight  of  50  lb. 
if  each  small  radius  is  3  in.  and  each  large  radius  12 
in.?  Our  example  would  then  read  P  :  50  : :  3  X  3  X  3  : 
12  X  12  X  12. 

The  second  mean  of  the  proportion,  3  X  3  X  3  =  27 
can  be  calculated  mentally,  but  logs,  can  be  used  to 
advantage  for  finding  the  product  in  the  second  extreme. 
Refer  to  the  table  of  logs,  and  find  in  column  0,  oppo- 
site 12,  0.0792  the  mantissa;  as  the  characteristic  is 
one  less  than  the  number  of  places  to  the  left  of  the 
decimal  point  it  is  obviously  1,  then  log.  12  =  1.0792. 
1.0792  X  3  =  3.2376  =  log.  12^ 
We  find  the  next  mantissa  smaller,  in  column  2 
opposite  17,  the  latter  being  the  first  2  figures  of  the 
desired  number,  and  as  the  nearest  mantissa  is  in 
column  2,  2  is  the  third  figure.  The  difference  be- 
tween the  nearest  mantissa  and  the  mantissa  in  the 
problem,  is  21.  In  the  supplementary  table,  we  find 
that  20  in  column  8  is  the  nearest  number  to  the  dif- 
ference, so  the  fourth  figure  is  8,  giving  1728  as  the 
required  number. 

Substituting  the  new  figures  in  the  proportion,  we 
have  P  :  50  : :  27  :  1728 ;  or  P  =  50  X  27  ^  1728. 

From  the  log.  tables  we  find  that  log.  50  =  1.6990; 
log.  27  =  1.4314;  log.  1728  =  3.2376.  Adding  2  logs, 
gives  the  log.  corresponding  to  the  product;  subtract- 
ing one  log.  from  another  gives  the  log.  of  the  quotient 
from  dividing  the  first  number  by  the  second ;  hence, 
our  problem  will  now  read  log.  P^  (1.6990  -f  1.4314) 
—  3.2376.  1.6990  +  1.4314  =  3.1304.  As  the  subtra- 
hend is  greater  than  the  minuend,  we  add  10  to  the 
characteristic  of  the  latter  and  subtract  it  also,  indi- 
cating it  by  writing  — 10  after  the  log.,  thus,  13.2376  — 
10.  Adding  a  number  to,  then  subtracting  it  from  a 
second  number  does  not  change  the  value  of  the  latter. 
So  we  have:  (13.1304  — 10)  —  3.2376  =  9.8928  —  10. 
We  know  that  the  mantissa'  is  always  positive, 
therefore  10  must  be  subtracted  from  the  character- 
istic of  the  remainder  only,  giving  1.8928.  By  simple 
arithmetic  we  cannot  subtract  a  larger  from  a  smaller 
number,  but  this  operation  can  be  indicated  by  using  a 
negative  or  minus  sign.  For  example,  if  a  man  owns 
as  his  only  asset,  a  steam  engine  worth  $1000,  and 
owes  $2000,  we  indicate  the  asset  by  -)-1000  and  the 
liabilities  by  —2000;  then  -f  1000  —  2000  =  —1000  or 
in  other  words,  the  man  owns  $1000  less  than  nothing, 
or  owes  $1000  net.     In  like  manner  9  — 10  =  — 1  or 

as  usually  written  1,  which  was  explained  in  the  Dec. 
15,  1912  issue. 

Looking  for  mantissa  8928,  in  column  1  opposite  78, 
we  find  8927  the  next  smaller  mantissa,  then  78  are  the 
first  2  figures  and  1  is  the  third  figure.  The  difference 
between  the  2  mantissae  is  1,  therefore  the  fourth  fig- 
ure, 2,  is  found  at  the  head  of  the  column  of  supple- 
mentary numbers  over  the  second  1  on  the  line  with 
78.  As  the  characteristic  is  — 1,  the  answer  to  our 
problem  is  0.7812  lb.,  the  required  force. 


As  a  practical  application  of  this  problem  let  us 
apply  it  to  a  hoist  such  as  might  be  used  to  draw  a 
car  up  an  incline  and  refer  to  the  problem  under  in- 
clined planes  where  we  found  that  it  required  1.5+ 
hp.  to  draw  a  carload  of  scrap  iron  up  an  incline  in 
1  min.  The  car  traveled  at  the  rate  of  100  ft.  a  minute. 
Let  Tg  represent  the  cable  drum  of  the  hoist,  which 
we  will  assume  is  12  in.  in  diameter  and  the  cable  1 
in.  in  diameter.  First  determine  at  what  speed  the 
drum  must  revolve  to  draw  the  car  100  ft.  a  minute. 
It  is  necessary  to  ascertain  the  circumference  of  the 
drum  which  must  include  the  radii  of  the  cable,  as 
shown  in  Fig.  8a,  where  A  and  B  represent  the  radii 
of  the  cable,  C  the  diameter  of  the  cable  drum,  and  D 
the  required  diameter. 

Circumference  of  drum  =  13  X  3.1416  =  40.8  in. 
40.8  -=-  12  =  3.4  ft.  Required  number  of  revolutions  of 
drum  a  minute  =  100 -1-3.4  =  29.7. 

To  perform  the  operation  on  the  slide  rule,  set  the 
left-hand  index  of  the  slide  rule  under  the  mark  on  A, 
indicating  3.1416,  and  over  13  on  B  scale  find  40.8  on 
A  scale,  then  divide  40.7  by  12,  to  reduce  the  circum- 
ference to  feet,  by  placing  12  on  B  scale  under  runner, 
40.7  on  A  scale  and  over  index  find  3.4  ft.  on  A  scale. 
To  find  the  required  number  of  revolutions  of  the 
drum  a  minute,  divide  100  by  3.4  by  placing  3.4  on  C 
scale  over  100  on  D  scale  and  under  index  find  29.7, 
the  required  number  of  revolutions  of  the  drum  per 
minute. 

Let  the  large  gear  attached  to  the  drum  be  24  in. 
in  diameter,  then  R2  =  12  in.  Let  Ri=  12  in.,  r^  2  in. 
and  r,  which  we  assume  to  be  a  motor  pinion,  2  in. 
Then  the  required  speed  of  the  motor  will  be  S:  29.7:: 

29.7  X  144 
RiXR2:rXr,= =  1069  r.p.m. 


VACUUM  BREAKERS 

By  William  E.  Dixon 

ON  page  142  of  Practical  Engineer  for  Jan.  15,  G. 
H.   Wallace   makes    some   remarks    in    reply   to 
some  questions  on  the  above  subject.     These  re- 
marks leave  so  much  unsaid  upon  the  matter  that 
the  writer  feels  impelled  to  add  something. 

In  the  first  place  there  are  2  distinct  types  of  vacuum 
breakers.  One  of  these  is  placed  directly  in  or  upon 
the  condenser  chamber  and  is  operated  by  a  rise  of  water 
in  that  chamber  above  a  predetermined  level.     Its  sole 


FIG.    2.      VACUUM   BREAKER  FOR   USE    ON   EXHAUST   LINE 
BETWEEN  ENGINE  AND  CONDENSER 

purpose  is  to  protect  the  engine  cylinder  from  receiving  a 
"dose"  of  water.  The  other  type  may  be  attached  at  any 
point  between  condenser  and  engine  and  is  operated  elec- 
trically or  mechanically  in  connection  with  an  engine 
stop  system.  Its  primary  purpose  is  to  assist  in  quickly 
checking  overspeed  of  the  engine ;  but  under  certain  con- 
ditions "it  would  act  also  in  the  same  way  as  the  first 
type. 
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The  first  type  is  shown  in  elementary  form  in  Fig.  i. 
A  is  a  valve  opening  into  condenser  cliaml)er.  Normally, 
it  is  held  closed  becanse  pressure  upon  it  is  greater  than 
the  pressure  under  it.  If,  however,  water  rises  to  level 
of  C,  the  float  15  rises  enough  to  overcome  atmospheric 
pressure  and  open  I  he  valve.  In  actual  practice  the  re- 
sult is  accomplished  in  a  less  direct  but  more  positive 
way.  There  are  several  methods  of  doing  this ;  but  these 
need  not  be  gone  into  here.  The  above  illustrates  the 
principle  and  that  is  sufficient  for  this  discussion. 

An  example  of  the  second  type  is  shown  in  I'igs.  2 
and  3.  In  Fig.  3  the  breaker  is  screwed  into  the  con- 
denser at  A.  B  is  the  valve  and  is  held,  normally, 
to  its  seat  by  atmospheric  pressure.  Whenever  circuit 
is  closed  and  breaker  is  tripped,  passage  I  is  opened  and 
air  exhausted  from  H,  through  I  and  J.  Piston  K  being 
larger  than  valve  B,  the  latter  is  raised  and  air  enters 
condenser. 

It  ought  not  to  be  necessary  to  go  more  fully  into 
the  operation  of  the  vacuum  breaker.     And  yet  it  seems 
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DI.\GUAM  OF  VACUUM  BREAKER  USED   ON   THE 
CONDENSER   CHAMBER 


to  be  advisable.  There  are  not  a  few  men  who  imagine 
that  the  valve  "lets  the  vacuum  out."  And  there  are 
many  more  who  mix  its  action  up  in  some  mysterious 
way  with  that  of  the  atmospheric  relief  valve.  So  let 
us  try  to  straighten  things  out. 

The  condenser  maintains  a  vacuum  because  of  the 
fact  that  steam  brought  into  contact  with  cold  water 
(or  cold  anything  else  for  that  matter),  condenses  into 
water  and  in  so  doing  takes  up  but  a  small  fraction  of 
the  space  which  it  has  just  been  occupying.  Now  it  is 
possible  to  condense  air.  All  we  need  to  do  is  to  subject 
it  to  considerable  pressure  and  to  a  temperature  of  a 
few  hundred  degrees  below  zero.  But  this  is  too  trouble- 
some and  expensive  an  operation  to  be"  considered  in  the 
engine  room  and  so  we  simply  condense  our  steam  in 
the  condenser  and  get  rid  of  the  small  quantity  of  air 
in  it,  in  a  different  way.  Now  the  method  of  doing  this 
will  take  care  of  a  little  air  and  only  a  little.  When 
we  open  a  valve  and  let  in  a  good  supply  of  air  the 
pump  gets  air  bound,  and  if  the  injection  water  is  lifted 
the  injection  pipe  fills  with  air  and  the  vacuum  is  gone. 
Then  the  relief  valve  comes  into  play.  The  engine  con- 
tinues to  put  steam  into  the  condenser  and  it  doesn't 
condense ;  the  pressure  rises  and  so  does  the  relief  valve. 


But  if  a  vacuum  exists  in  the  cylinder,  air  instead  of 
water  fills  it. 

Mr.  Wallace  says:  "In  any  event,  should  this  failure 
occur,  open  the  vacuum  breaker  at  once  and  let  the  engine 
run  and  exhaust  to  the  atmosphere."  Mr.  Wallace's 
understanding  may  not  be  cloudy  ;  but  his  expression  is ; 
and  his  advice,  also,  is  wrong.  Instead  of  opening  a 
vacuum  breaker,  shut  the  exhaust  valve;  the  engine  will 
then  exhaust  to  atmosphere  without  anv  "letting"  on 
your  part. 

Now  the  vacuum  breaker  accomplishes  its  purpose 
by  flooding  the  condenser  with  air.  Next,  why  is  a 
vacuum  breaker  needed?  The  answer  is  that  it  isn't 
always — only  sometimes.  Let  us  take  one  of  those  times. 
Suppose  a  man  shuts  the  throttle  on  an  engine,  then 
w^alks  over  and  shuts  the  throttle  of  the  condenser  air 
pump,  then  folds  his  arms  and  looks  around.  It  has  been 
done,  probably  will  be  done  again.  What  happened  next 
— supposing  the  engineer  bought   a  condenser  minus   a 


FIG.  3.     CROSS-SECTION  OF  VACUUM  BREAKER 

vacuum  breaker?  Well,  that  engine  has  been  pumping 
steam  out  of  the  boilers  all  day.  Suddenly  the  supply  is 
shut  ofif.  The  engine  gets  nothing,  but  it  continues  to 
pump.  And  if  you  pump  nothing  for  a  short  time,  real 
energetically,  you  soon  get  a  beautiful  vacuum.  There 
has  been  a  vacuum  in  the  condenser  but  that  is  gone — 
filled  with  water  by  Mr.  Atmospheric  Pressure  out  on  the 
pond.  The  exhaust  valve  opens  and  Mr.  A.  P.  pushes 
a  big  drink  into  the  cylinder.  We  won't  let  that  hap- 
pen again  of  course — so  we'll  put  on  a  vacuum 
breaker. 

Suppose,  however,  we  have  a  surface  condenser. 
Never  any  water  there.  Injection  can't  get  into  the 
cylinder.  That  is  one  of  the  places  I  meant  when  I  said 
"sometimes."  How  about  a  barometric?  Need  one 
there  ? — Talking,  all  this  time,  about  a  breaker  of  the 
first  type.  The  second  type  is  appropriate  for  use  with 
any  sort  of  condenser. 

Let  us  consider,  a  moment,  the  hand  operated  breaker. 
It  is  of  course  better  than  nothing — sometimes.     But  an 
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air  pump  may  stop  any  minute  and  no  engineer  has  time 
to  sit  watching  that  all  day. 

The  writer  also  must  question  Mr.  VValface's  state- 
ment that  a  vacuum  breaker  is  necessary  to  prevent  com- 
pound engines  from  starting.  How  about  the  exhaust 
valve?  If  that  is  closed  how  can  condenser  act?  What 
is  the  use  of  hammering  an  air  pump  along  sucking  air  in 
through  a  useless  opening?  Moreover,  the  writer  for 
a  long  time  operated  large  engines  exhausting  into  a 
common  condensing  circuit  and  these  engines  were  not 
shut  off  from  the  condenser  except  when  making  repairs. 
They  drove  generators  and  therefore  were  shut  down 
with  the  load  off.     And  no  load  could  be  put  on  until 


they  were  up  to  speed.     Yet  these  engines  would  come] 
to  full  stop  in  less  than  a  minute  after  shutting  throttU 
and  would  remain  stopped.     If  a  pumping  engine  wit! 
load  on  will  operate  slowly  under  such  condition,  I  shoulc 
say  the  throttle  needed  some  attention. 

He  also  states:  "In  fact,  in  this  type  of  tinit,  wit! 
independent  air  pump  and  condenser,  the  pump  wouk 
continue  to  operate  slowly,  indefinitely  after  closing  the 
throttle,  imless  the  vacuum  breaker  were  opened  or  th« 
air  pump  stopped."  Let  us  see,  with  the  steam  valve 
closed  the  pressure  on  each  side  of  the  piston  soon  be- 
comes a  vacuum  equal  to  that  in  the  condenser  and  with- 
out unequal  pressure  the  engine  can  not  run. 


THE  PANAMA  CANAL 

Safety  Gates  or  Emergency  Dams  for  the  Gatun  and   Pedro  Miguel  Locks 

By  A.  P.  Connor 

was  considered  essential  to  provide  safety  gates  for  the 


THE  safety  fender  chain  which  is  used  in  the  Panama 
Canal  Locks  is  a  means  for  preventing  the  majority 
of  accidents   anticipated   by   the   engineers  of  this 
great  undertaking,  that  are  apt  to  affect  materially 
the  operation  of  the  locks.     In  view,  however,  of  unex- 
pected   accidents,   and    such    extraordinary   ones    as   the 


canal,  and  these  sa/ety  gates  are  officially  known  as  "the 
emergency  dams."  These  gates  or  dams  are  normall) 
kept  on  a  large  turntable  bridge  and  are  dropped  intc 
the  locks  when  necessary  to  keep  the  water  from  escap- 
ing from  the  lakes  through  the  locks.     They  may,   foi 


FIG.  2.     GATUN  UPPER  LOCKS,  WEST  CHAMBER,  LOOKING  NORTH    FROM  SOUTH  END,  SHOWING  CONSTRUCTION  OF  3  SETS 

OF  GATES,  MARCH  12,   1912 


demolishment  of  the  lock  gates  by  any  means,  or  the 
breaking  of  the  machinery  that  holds  the  gates  in  their 
positions.  Such  accidents  have  happened  in  some  of  the 
important  canals  in  this  country,  and  have  been  pro- 
ductive of  serious  harm.  In  the  case  of  the  Panama 
Canal  such  an  accident  might  put  it  out  of  operation 
for  2  yr.     To  prevent  such  a  serious  state  of  affairs  it 


instance,  also  be  used  to  shut  off  water  from  the  locks 
so  that  repairs  may  be  made,  and  other  incidental  uses.. 
In  a  former  article  a  reference  was  made  to  the  sizej 
of  the  lock  gates  and  from  that  description  an  apprecia-j 
tion  of  their  tremendousness  could  be  obtained;  and! 
when  it  is  realized  that  the  safety  gates  or  emergency! 
dams   must   perform   a   similar   function   to   that  of  thej 
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gates'  proper,  and  that  their  size  must  be  approximately 
the  same,  it  can  be  readily  appreciated  that  the  bridge  or 
crane  that  places  each  of  them  in  place  must  also  be  of 
extraordinary  size  and   strength. 

The  bridge  is  placed  on  a  side  wall  of  each  main  set 
of  locks,  and  at  those  portions  adjacent  to  the  lakes  from 
which  they  are  supplied  with  water.  Each  bridge  turns 
and  transversely  crosses  the  lock  for  which  it  is  intended, 
by  means  of  a  turntable  arrangement,  and  when  prop- 
erly positioned  has  its  main  dam  girders  alined  with  a 
slot  provided  in  the  floor  of  the  lock.  The  girders  are 
hinged  to  the  lower  portion  of  the  bridge  or  crane  and 
are  primarily  held  up  out  of  the  way  by  means  of  a  cable 
and  pulley  arrangement.  The  girders  are  braced  to- 
gether in  pairs  by  cross  trusses  and  the  cables  are  con- 


lock.  The  slot  is  so  positioned  that  a  slight  angul; 
position  is  given  to  the  girders  when  they  come  to  rei 
against  its  side.  The  girders  are  dropped  by  setting 
the  motor  that  controls  their  drums  for  the  cables,  into 
motion,  and  the  pulleys  over  which  the  cables  run  serve 
to  give  the  necessary  control  over  them.  After  the 
girders  are  placed  the  plates  are  dropped  vertically  into 
position  on  the  girders,  which  they  readily  do,  owing  to 
their  normal  horizontal  position  on  the  bridge  and  the 
angular  rake  of  the  girders,  the  motor  controlling  the 
drop  of  the  plates  being  set  into  motion  from  the  tower 
by  the  operator  at  a  predetermined  time.  By  an  arrange- 
ment of  guides  and  cables  the  plates  are  further  con- 
trolled in  their  movement  so  that  they  cannot  become 
misplaced  on  the  girders. 


1 


FIG.  3'.     GATUN  SPILLWAY,  VIEW  LOOKING   SOUTHWEST,   SHOWING  DOWNSTREAM  FACE   OF  OGEE   DAM,  JUNE   6,   1912 


nected  to  a  set  of  drums  which  in  turn  are  operated  by 
a  large  motor.  The  bridge  or  crane  is  provided  with  a 
short  arm  to  balance  that  part,  that  crosses  the  lock,  and 
this  arm  is  arranged  with  an  operating  tower  and  a  suit- 
able weighted  concrete  housing.  In  order  to  provide  a 
closure  for  the  spaces  between  the  girders,  a  number  of 
large  plates  are  provided  and  these  are  supported  from 
the  bottom  of  the  bridge,  by  chains  and  pulleys.  There 
are  5  sets  of  these  plates,  4  being  hung  as  described  and 
the  other  set  being  connected  to  the  girders  so  that  they 
will  actuate  with  them. 

The  general  operation  of  the  safety  gates  or  emer- 
gency dams  is  as  follows :  The  operator  in  the  tower  in 
the  short  arm  of  the  bridge,  sets  the  main  turntable 
motor  into  action,  and  this  brings  the  bridge  across  the 
lock,  where  it  stops.  The  main  girders  of  the  dam  or 
gate  are  then  permitted  to  fall  into  the  lock  space  until 
their  end  portions  come  into  contact  with  the  down- 
stream side  of  the  slot  provided  in  the  bottom  of  the 


There  are  many  details  of  interest  in  the  construction 
of  the  bridge  but  as  they  are  specially  intended  to  improve 
the  dam  from  a  mechanical  standpoint  they  will  not  be 
referred  to  here,  except  that  it  may  be  mentioned  that 
a  5-ton  travelling  crane  is  provided  on  the  upper  structure 
of  the  bridge  for  assisting  in  the  general  work  of  the 
apparatus  and  the  placing  of  the  machinery  and  heavy 
parts  that  may  need  moving  or  repairing. 

One  noticeable  characteristic  of  the  emergency  dams 
or  safety  gates  is  their  general  simplicity  of  construction 
in  spite  of  their  massiveness,  and  the  gradual  and  con- 
servative method  of  putting  their  essential  parts  into 
position,  as  well  as  utilizing  as  far  as  possible  the  pres- 
sure of  the  water  of  the  canal  to  keep  the  parts  closed 
when  positioned  to  keep  the  water  back.  This  avoids 
great  and  sudden  stresses,  and  thereby  reduces  consid- 
erably the  risk,  and  the  sizes  of  the  parts  of  this  im- 
portant piece  of  apparatus,  which  is  so  necessary  to  the 
protection  of  the  canal. 
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CORRESPONDENCE  OF  AN  OLD  ENGINEER  AND  HIS  SON 


A  Vacation  and  an  Advance 


D1-:AR   lA'niF.R:— 
Well,  I  arrived  all  safe  after 
my  vacation  at  home,  and  let  me  say  right  here, 
that  home  never  seemed  to  be  so  good  to  me  as 
it  did  this  time  after  an  absence  of  several  years,  and 
I  never  left  it  with  so  much  regret. 

It  seems  good,  however,  with  all  that,  to  get  back 
on  the  job  again.  Of  course  the  Chief  was  glad  to  see 
me — so  was  Hazel,  too — but  somehow  or  other  it  seemed 
so  good  to  have  the  "gang"  come  over  and  stick  out 
their  dirty  hands  to  welcome  me  back. 

I  have  been  here  now  about  3  years  and  although  I 
studied  hard  at  "Tech."  and  tried  to  get  the  worth  of 
your  money,  yet  I  can  see  a  great  many  places  now  where 
I  ought  to  have  improved  a  lot  on  a  good  thing.  I  have 
tried  to  keep  up  in  my  studies  and  review  them  from 
time  to  time,  but  every  little  while,  something  comes  up 
that  floors  me  for  the  time  till  I  have  a  chance  to  think 
the  matter  over. 

Still  I  suppose  that  this  is  natural.  It  is  not  possible 
for  one  to  remember  all  that  he  has  learned,  or  read, 
or  even  seen.  Still  I  try  to  cultivate  the  habit  of  stowing 
away  in  my  brain  the  general  gist  of  a  matter,  rather  than 
the  actual  words  or  expressions. 

But  enough  of  this.  Since  I  have  been  away  things 
have  gone  on  just  the  same  with  a  little  change  here  and 
another  one  there,  till  the  ideas  on  the  blueprints  are 
finally  carried  out. 

Since  I  have  been  gone,  however,  the  assistant  engi- 
neer has  left.  He  had  a  chance  to  go  higher  and  take 
an  engine  room  of  his  own  and  become  a  Chief  himself. 
This  left  a  vacancy  here  and  the  Chief  managed  to  keep 
things  going  till  I  got  here,  although  he  admitted  to  me 
that  he  ran  the  air  compressor  one  morning  for  half  an 
hour  without  turning  on  the  jacket  water,  and  the  fellow 
that  he  got  from  the  "gang"  to  help  out  never  noticed  it 
either. 

So,  father,  I  am  here  in  the  engine  room,  as  assistant 
to  the  Chief,  and  I  think  that  I  will  like  it  all  right.  A 
vacancy  occured  also  in  the  boiler  room  and  Fred  has 
come  back,  on  my  recommendation,  and  he  says  that  he 
has  learned  his  lesson  and  that  he  didn't  know  a  good 
thing  when  he  saw  it  when  he  left  the  job  before. 

Seems  funny,  doesn't  it?  Here  I  started  in  wheeling  in 
coal  and  wheeling  out  ashes  for  Fred,  then  took  the  job 
of  firing  myself,  and  then  into  the  engine  room,  and  here 
he  is  still  firing.  Fred  says  that  he  has  taken  up  a 
university  extension  course  and  that  he  has  got  as  far  as 
fractions,  and  that  he  is  going  to  learn  the  business  now 
and  learn  it  right,  or  he  is  going  to  know  the  reason  why. 

About  the  first  thing  that  began  to  hoodoo  me  after 
I  got  into  the  engine  room,  was  a  small  duplex  pump 
used  to  fill  a  small  tank  out  in  the  works  whenever  re- 
quired. It  takes  water  from  the  hot  well  and  pumps 
against  a  head  of  about  30  lb. 

Well  after  I  had  begun  to  get  the  general  run  of 
everything,  and  traced  out  all  the  piping,  etc.,  this  pump 
became  endowed  with  some  sort  of  an  evil  spirit,  so  I 
thought,  and  worked  slowly  till  finally  it  stopped  with 
both  pistons  at  the  water  end. 

Open  the  overflow  valve  at  the  pump,  back  of  the 
check  in  the  discharge  line,  and  it  ran  all  right,  but  as 
soon  as  this  was  closed  and  the  discharge  thrown  into 
the  tank,  it  began  to  get  the  rheumatism  and  finally 
would  stop.  Of  course  I  looked  everywhere  but  in  the 
right  place.     Valves  all  in  good  shape,  plungers  packed 


properly,  and  then  I  looked  at  the  steam  valves  and  even 
these  seemed  to  be  all  right. 

Of  course  I  took  the  cylinder  heads  ofif.  The  cylinders 
are  cast  in  one  piece  and  the  heads  for  both  are  also  in 
one  piece.  The  gasket  came  oflf  with  the  head  and  it 
did  not  occur  to  me  to  look  at  the  head,  so  after  satisfy- 
ing myself  that  the  steam  pistons  were  all  right,  I  put  the 
head  on  again. 

Nothing  doing.  This  began  to  get  on  my  nerves. 
Finally  I  took  the  head  oflf  again,  out  of  spite,  and  found 
that  the  gasket  had  blown  out  between  the  2  cylinders  so 
that  the  steam  passed  from  one  to  the  other  through  the 
opening,  and  forced  the  pistons  lx)th  to  the  water  end, 
when  the  pump  would  stop. 

I  learned  right  then  that  trouble  is  sometimes  found 
where  it  is  not  supposed  to  be.  That  same  day  I  noticed 
that  the  crankpin  on  the  low-pressure  side  suddenly 
began  to  pound  hard  and  yet  when  you  stood  beside  it, 
it  didn't  seem  to  be  there  either.  When  the  Chief  came 
in,  I  called  his  attention  to  it.  He  smiled  and  went 
around  and  adjusted  the  dashpot  and  lo!  the  pound  was 
gone. 

The  engine  has  guards  completely  enclosing  the 
cranks,  and  the  Chief  explained  to  me  that  these  crank 
guards  act  as  a  sort  of  telephone  receiver  and  magnifier, 
and  collect  all  the  little  noises  about  the  engine  and  blame 
them  all  on  the  crankpins. 

Of  course  there  are  the  usual  Sunday  jobs,  that  have 
to  be  done,  and  it  is  quite  annoying  sometimes  to  have  the 
day  sf)oiled  by  having  to  go  down  and  pack  the  valve' 
stems,  or  the  pump,  or  clean  the  filter.  The  filter  is  called 
so  by  courtesy  only,  for  it  has  a  brass  plate  on  the  side 
that  tell^  the  unsuspecting  public  that  it  really  is  an 
oil  filter. 

I  don't  know  whether  I  can  do  it  or  not,  but  I  am 
going  to  try  to  design  a  filter,  and  a  filtering,  storage  and 
oiling  system  combined  and  get  the  Chief's  opinion  on 
it.  It  seems  to  me  that  there  is  too  much  oil  used  here, 
and  if  I  can  save  part,  or  nearly  all  of  it,  that  is  so  much 
to  the  good. 

I  was  over  to  the  Chief's  last  evening  (of  course 
Hazel  was  the  magnetizing  force),  and  before  I  knew  it, 
the  Chief  and  I  were  discussing  valve  gear  diagrams, 
sketching  them  on  a  small  drawing  board,  he  has  at 
home,  and  working  out  the  interesting  problem  of  inertia 
governors. 

This  is  something  that  the  Chief  has  not  had  the 
chance  to  study  and,  as  it  was  one  of  the  most  absorbing 
subjects  that  I  took  at  "Tech,"  I  felt  that  the  subject 
was  one  that  I  could  talk  about  with  at  least  some  de- 
gree of  intelligence.  We  pored  over  lap  circles,  lead, 
radius  of  eccentricity,  overtravel,  angle  of  advance,  and 
all  that  business  till  we  were  oblivious  to  everything  else. 

W^ell,  father,  I  feel  so  much  better  since  I  came  back 
from  a  visit  to  "the  old  homestead."  It  seems  to  have 
raised  me  to  a  higher  plane,  one  where  I  can  see  things 
in  a  broader  light.  I  believe  that  I  was  sort  of  getting 
into  a  rut,  so  to  speak,  for  I  had  not  lost  a  day  since 
coming  here  to  work,  3  years  ago.  After  this,  I  am 
going  to  take  a  vacation  of  a  week  or  so  at  least  once 
a  year. 

Well  it  is  after  9:30  and  I  must  be  climbing  the 
wooden  hill.  Thank  mother  again  for  the  mince  pies. 
Hazel  can  make  mince  pies  too. 

Aflfectionately  your  son, 

Donald  C.  MacDougal. 
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Cash  Paid  For  Ideas  Accepted.      Sketches  Desirable. 
We  ^ake  '^he  T>rawings 


DAILY   RECORD   OF   POWER   AND    PUMPING 

PLANT 

ACCOMPANYING  is  a  daily  report  sheet  from  an 
isolated  plant  where  I  am  working.  We  run  on 
a  daylight  and  moonlight  schedule.  There  is  no 
current  used  in  the  day  unless  a  dark  day  and  the 
street  lights  are  not  used  on  moonlight  nights.  We 
have  2  Chuse  high-speed  engines,  one  100-kw.  and  one 
60-kw.,  d.c.  and  run  whichever  engine  will  carry  the 
load  best. 

The  pump  is  a  horizontal  compound,  outside 
packed,  pumping  from  an  artesian  well  and  against 
an  average  of  87  lb.  pressure. 

The  boiler  is  banked  when  we  shut  down  but 
must  keep  head  of  steam  to  start  up  at  any  time  in 
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REPOKT   SHEET 

case  of  fire  or  a  call  for  current.  Exhaust  steam  is 
not  used  except  to  heat  feed  water  through  open 
Cochrane  feed-water  heater.  Meters,  steam  gages, 
revolution  counter  and  feed-water  temperatures  are 
read  every  hour.  All  coal  and  ashes  are  weighed 
and  feed  water  measured  through  Worthing  hot 
water  meter.  I  wish  to  know  how  it  compares  with 
similar  plants.  T.  F. 


JAM  NUTS 

JN  the  November  15  number,  page  1150  of  Practical 
Engineer,  is  an  article  concerning  lock  nuts,  by 
W.  L.,  and  what  he  says  relative  to  location  of  thick 
and  thin  nuts  for  jamming  purposes  is  true;  he,  how- 
ever (no  doubt  by  oversight),  failed  to  mention  one 
important   point,   in    order   to   make   a   jam   that   will 


■  '■ 


hold,  the  nuts  must  be  faced  true  with  the  internal  i| 
threads  by  screwing  them  on  a  snug  fitting  nut  man- i 
drel  and  the  faced  portion  of  the  nuts  must  have  less  ! 
surface  than  the  internal  thread  surface,  this  will  make  ( 
a  perfect  jam.  If  the  face  of  the  nut  has  more  surface  ( 
than  the  internal  thread  the  nuts  are  likely  to  get  ■ 
loose  no  matter  how  they  are  placed  and  frequently  ^ 
both  nuts  will  turn  simultaneously.  W.  S.  L. 


PATCHING  A  BOILER 

I  NOTICED  in  our  issue  of  Nov.  15,  the  descrip- 
tion of  a  patch  put  in  a  return  tubular  boiler  at  the 
girth  seam.  I  think  it  a  bad  error  to  place  a  patch 
in  a  place  of  that  kind  as  described.  In  the  first  place, 
the  edge  of  the  boilerplate  should  not  be  scarfed; 
second,  the  patch  should  not  be  placed  wholly  on  the 
outside  of  shell,  but  half  inside  of  first  sheet,  the  other 
half  outside  of  second  sheet ;  and  third,  all  rivet  holes  . 
countersunk  and  rivets  driven  flat,  then  the  sean^ 
drawn  up  to  place  and  calked  well,  but  not  scarfed^J 


GIRTH  SEAM 
SPREAD  rO^LOW 
PATCH  TO  BE 
PLACED  BETWEEN 
■SHEETS 


COUN  TER  -SUNK  AND 
RII7ErS  DROve  FLA  T- 


FIG.  1.   PATCH  WHICH  FORMS  POCKET 
FIG.  2.  PATCH  WITHOUT  POCKET 
FIG.  3.  CROSS-SECTION  OF  PATCH 

Placing  the  patch  on  outside  of  shell  altogether 
exposes  the  sheet  to  the  fire  and  forms  a  large  scale- 
pocket.  ' 

Boilers  are  set  sloping  from  front  to  rear.  Whyi^ 
First,  to  make  sure  that  back  of  flues  are  covered  when 
water  is  low  in  column ;  second,  so  it  will  drain  well 
when  cleaning  out,  and  third,  so  the  sediment  will^ 
work  back  to  the  blowoff,  which  it  couldn't  do  if  there 
is  a  pocket  for  scale  to  form  in.  W.  S.  H, 


ELASTICITY   IN   CYLINDER   HEADS 

^O  doubt  a  great  many  engineers  of  high  caUber,  who 
have  given  it  no  serious  thought,  have  been  led  to 
believe  through  various  arguments,  that  the  cylinder  head 
of  a  steam  engine  screwed  on  with  a  total  pressure  of 
6ooo  lb.  as  illustrated  in  Fig.  i  is  comparable  to  if  not 
identical  with,  the  weighted  head  illustrated  in  Fig.  2. 
There  is  a  difiference,  and  it  was  brought  to  the  attention 
of  the  writer  but  recently  by  the  editors  of  Practical  En- 
gineer after  I  had  attempted  to  rectify  an  article  by  Geo. 
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H.  Wallace  relative  to  cylinder  heads  and  studs,  which 
appeared  in  the  Dec.  15,  1912,  issue  of  Practical  Engi- 
neer. 

The  reason  for  the  difference  lies  solely  in  the  elastic- 
ity of  materials,  and  I  can  find  no  simpler  way  of  illus- 
trating the  variance  than  by  Figs.  3  and  4.  A  is  a  solid 
piece  of  wood  or  metal  clamped  rigidly  in  a  vise.  B  is 
an  open  coil  spring  under  compression.  C  is  a  solid 
piece  of  wood  or  metal  also  under  compression.  D  is 
a  heavy  rubber  band  under  tension.  The  tension  in  the 
rubber  band,  of  course,  produces  equal  compressive  forces 
in  both  B  and  C.  It  will  be  found  that  the  slightest  up- 
ward pull  on  C  will  increase  the  stretch  in  the  rubber. 
The  reason  for  this  is  obvious :  we  have  highly  elastic 
materials  acting  in  both  directions  with  equal  force. 

Now  replace  the  spring  with  a  second  inelastic  solid 
as  indicated  in  Fig.  4.  The  initial  stretch  in  the  rubber 
will  be  the  same  but  it  cannot  be  increased  until  you  pull 
with  a  force  greater  than  the  existing  pull  in  the  rubber. 
The  reason  is  again  obvious  :  the  resisting  materials,  al- 
though in  perfect  equilibrium  as  in  Fig.  3,  are  inelastic  to 
any  appreciable  di^gree. 

We  can  therefore  rightfully  compare  Fig.  i  with  Fig. 
3,  and  we  can  also  compare  Fig.  2  with  Fig.  4. 

We  know  that  all  structural  materials  are  elastic.  The 
cylinder  head  and  cylinder  shell  in  Fig.  i  are  therefore 
slightly  compressed  while  the  stud  bolts  are  slightly 
elongated.  Any  steam  pressure  acting  against  the  cylin- 
der head  causes  an  additional  stretch  in  the  stud  and  the 
stress  in  the  stud  increases  simultaneously,  just  as  the 
slightest  pull  on  C  (Fig.  3)  causes  added  stretch  and 
stress  in  the  rubber.  A  total  steam  pressure  greater  than 
6000  lb.  will  therefore  be  necessary  to  lift  the  cylinder 
head  against  the  nuts,  clear  of  the  shell,  and  allow  leakage 
of  steam. 
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FIG.    \.      METHOD    OP    ATTACHING    CYLINDER    HEAD    TO    SHELL 
FIG.   2.      COMPARING   STRESS   ON   STUD   TO   DEAD   WEIGHT 

In  h'ig.  2  the  elasticity  of  material  although  slightl\' 
active  in  the  cylinder  shell,  can  not  affect  results  and 
steam  will  therefore  escape  as  soon  as  the  total  pressure 
surpasses  6000  lb. 

If,  in  Fig.  I,  we  could  use  elastic  studs  and  inelastic 
cylinder  shell  and  cover  plate,  as  is  usually  assumed  in 
practice,  both  cover-plates  in  Figs,  i  and  2  would  leak 
steam  the  insLant  6000  lb.  ])ressure  is  passed. 

In  all  problems  of  this  character  with  which  I  have 
had  experience,  the  large  ratio  of  area  under  compression 
to  area  under  tension  permits  us  to  assume  inelasticity 
for  the  shell  and  plate,  despite  the  higher  modulus  of 
elasticity  of  steel  as  compared  with  cast  iron.  Kent,  in 
his  Mechanical  Engineer's  Pocket  Book,  says,  "Marks 
gives  for  number  of  bolts  (for  cylinder  heads) 
0.7854  D-p 

b  = in  which 

5000  c 


c  =  area  of  single  bolt  in  inches. 

p  ^  boiler  pressure  in  lb.  .per  sq.  in. 

D  =  diameter  of  cylinder,  inches. 

5000  =  safe  stress  per  sq.  in.  on  the  nominal 
area  of  the  bolt." 
The  above,  which  is  a  typical  designer's  formula,  does 
not  caution  one  as  to  the  elasticity  of  the  materials  in- 
volved. Perhaps  the  high  factor  of  safety  takes  care  of 
that!  Still,  even  with  the  high  factor  of  safety  used,  if 
one  should  screw  up  each  stud  just  to  the  point  of  break- 
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FIG.     3. 


COMPARISON    OF    CYLINDER    MATERIALS    TO    HIGHLY 
ELASTIC     BODIES 


FIG.  4.     ELASTIC  STUD  BOLTS  AND  INELASTIC  HEAD  AND  SHELL 

age  and  then  turn  steam  into  the  cvlinder,  the  studs  would 
pull  apart  no  matter  what  their  initial  strength,  and  no 
matter  what  the  steam  pressure.  It  therefore  seems  that 
studs  can  be  screwed  too  tightly  and  perhaps  that  is  whv 
Kent  says,  "The  diameter  of  bolt  for  the  lo-in.  cylinder 
is  0.54  in.  by  the  formula,  but  ^  in.  is  as  small  as  should 
be  taken  on  account  of  possible  overstrain  by  the  wrench 
in  screwing  up  the  nut." 

The  writer  has  many  times  broken  studs  of  the  above 
kind  on  steam  and  gas  engines  by  tightening  them  while 
the  engine  was  motionless,  whereas  he  has  never  had 
the  misfortune  to  have  one  break  while  the  engine  was 
in  motion.  Although  I  knew  it  to  be  a  risky  perform- 
ance, I  will  confess  that  T  have  often  tightened  these 
studs  while  the  engine  was  in  motion.  W'hv  they  did 
not  break  is  a  mystery  to  me  now.  I  am  therefore  still 
of  the  opinion  that  in  all  ordinary  cases  one  is  safe  in 
assuming  cylinder  head  and  shell  as  an  incompressible 
material  and  further  believe  that  where  studs  are  of 
proper  size  and  properly  tightened,  the  tension  in  the 
studs  is  practically  constant  whether  running  or  idle. 

If,  for  example,  we  take  a  6-in.  cylinder  and  12  studs. 
the  following  results  are  obtained,  assuming  a  screwed 
tension  of  500  lb.  on  each  stud,  and  a  steam  pressure  of 
100  lb.  jX'r  s'|.  in.  :  also  inelastic  material  in  li^id  and 
cylinder : 

Cylinder  area  =  about  25   sq.   in. 

Total  pressure  at  100  lb.  per  sq.  in.  =  2500  lb. 

Total  pressure  between  cover  plate  and  cylinder  = 
6000  —  2500  =  3500  lb. 

Each  bolt,  save  for  the  slight  increase  due  to  elasticity 
of  the  shell  and  cylinder  head,  would  therefore  be  under 
the  same  stress  when  the  engine  is  running  as  when  the 
engine  is  idle,  and  it  is  only  after  the  total  steam  pres- 
sure becomes  greater  than  6000  lb.  that  stress  and  the 
accompanying  strain  in  the  studs  increase. 

Of  course,  in  problems  of  this  kind  where  the  area 
ratios  are  small,  it  is  doubtless  well  to  bear  the  elastic 
properties  in  mind.  W.  F.  Schaphorst. 
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ADJUSTMENT  OF  RITES   GOVERNOR 

J  WAS  much  interested  in  the  article  under  the  above 
heading  by  Sterhng  H.  Bunnell  in  the  Jan.  i  issue,  but 
it  seems  to  me  he  has  made  a  mistake  in  saying  and 
also  showing  in  his  drawing  of  the  governor  that  the 
crankpin  is  about  lo  deg.  behind  the  center  line  on  which 
the  pivot  pin  is  located. 

It  seems  to  me  it  should  be  just  the  reverse,  that  is, 
the  crankpin  should  be  about  lo  deg.  ahead  of  the  center 
line  on  which  the  pivot  pin  is  located.  By  examining  the 
illustration  which  shows  the  above  mentioned  arrange- 
ment, you  will  see  that  the  arc  through  which  the  valve 
rod  pin,  on  eccentric  center,  swings  when  the  governor 
arm  swings  from  one  extreme  position  to  the  other,  is 
nearly  at  right  angles  to  the  center  line  of  the  crank, 
which  condition  is  necessary  for  constant  lead. 

Of  course  it  will  vary  somewhat,  due  to  the  arc 
through  which  the  eccentric  center,  or  valve  rod  pin 
swings. 

Now  take  Mr.  Bunnell's  drawing  and  draw  in  the  arc 
through  which  the  valve  rod  pin  will  swing  when  the 
governor  arm  swings  to  the  other  extreme  position  and 
you  will  find  that  with  that  arrangement  the  lead  will  be 
extremely  variable. 


AFM  ffOT/^T/O/V  BY    CFNTRlTu&AL  FORCE 


MR.   BOBERTS'    IDEA  OF  CORRECT   DIAGRAM  FOR  RITES 
GOVERNOR   IN    OUTERMOST    POSITION 

Suppose  that  when  the  governor  is  in  the  extreme 
outer  position,  as  shown  in  his  drawing,  the  lead  is  re- 
duced to  zero,  when  it  is  in  the  other  extreme  position, 
as  in  starting  up  the  engine,  the  lead  will  be  excessive, 
enough  so,  it  seems  to  me,  to  make  the  engine  somewhat 
hard  to  start. 

A  few  years  ago  I  ran  a  small  engine  that  had  a 
shaft  governor,  but  not  a  Rites,  that  worked  just  about 
like  I  think  Mr.  Bunnell's  governor  would  work,  except 
that  instead  of  the  lead  varying  from  zero  to  an  excessive 
amount,  as  in  the  above  supposition,  it  was  correct  for 
the  inner  position  of  the  governor,  but  a  very  small  move- 
ment of  the  governor  arm  would  reduce  the  lead  to  zero 
and  by  the  time  the  governor  was  blocked  out  about  half 
way  the  valve  was  lapped  enough  so  that  the  crank  had 
to  turn  through  an  angle  of  some  25  or  30  deg.  before 
the  valve  would  begin  to  open. 

It  seems  to  me  that  this  is  entirely  wrong,  that  the 
governor  arm  should  be  so  pivoted  as  to  give  the  valve  as 
nearly  constant  lead  for  all  ranges  as  possible,  except 
that  it  is  desirable  to  have  the  lead  reduced  to  zero  when 
governor  is  in  extreme  outer  position.  What  do  others 
think  about  it?  H.  G.  Roberts. 


The  last  paragraph  gives  the  key  to  the  whole  problem. 
It  is  absolutely  essential  that  the  lead  with  the  governor  j 
in  the  outer  or  full  speed  position,  shall  be  zero.  If  there  j 
were  lead  at  this  position  of  the  governor,  the  engine 
would  run  away  under  no  load.  The  governor  must,! 
when  in  its  full  speed  position,  practically  blank  the] 
port. 

Now,  in  the  running  position,  which  is  generally  at  a] 
point  that  will  give  J4  to  y%  cutoff,  the  valve  must  have! 
enough  lead  to  give  proper  running,  and  a  good  steam! 
line.  In  order  to  get  sufficient  lead  at  the  running  posi- 
tion of  the  valve,  the  whole  governor  wheel  must  bej 
rotated  forward  with  respect  to  the  crankpin ;  that  is,j 
the  governor  pivot  pin  must  be  placed  several  degrees  in] 
advance  of  the  crank  arm  center  line.  By  this  means, 
the  valve  rod  pin  is  give  enough  advance,  so  that  it  pulls] 
the  valve  open  a  little  as  the  crank  reaches  its  center. 

Unfortunately  for  theoretical  perfection,  the  lead  with] 
the  governor  so  set  continues  to  increase  as  the  cutoff] 
is  lengthened  until  in  the  extreme  inward  position  of  the] 
governor  arm   the  lead   is   somewhat   excessive.      How- 
ever, this  condition  exists  with  every  high-speed  engine] 
operating  with  Rites'  governor.     It  is  not  seriously  ob- 
jectionable, because  the  extra  lead  insures  the  greatest 
possible  steam  pressure  and  the  highest  possible  steam  1 
line  during  the  part  of  the  stroke  up  to  cutoff,  and  soj 
tends  to  increase  the  load-carrying  capacity  of  the  engine. 

The  standard  single-arm  Rites'  governor,  when  prop- 
erly set,  gives  practically  zero  opening  at  the  commence- 
ment of  the  stroke,  and  a  steadily  increasing  lead  as  the] 
cutoff  lengthens;  the  lead  being  made  such  as  to  give 
the  best  results  when  the  governor  is  in  its  running  posi-j 
tion  corresponding  to  a  cutoff  of  ^  to  9^  stroke. 

Sterling  H.  Bunnell. 


KEROSENE  OIL  FOR  REMOVING  SCALE 
FROM  BOILERS 

J    HAVE  read  with  considerable  interest  the  different] 

methods  submitted  by  engineers  for  removing 
scale  from  boilers.  Whenever  I  read  of  a  case  where] 
coal  oil  has  been  used  similar  to  the  case  submitted] 
by  H.  R.  S.,  in  the  Nov.  15  issue  of  Practical  Engineer,! 
it  recalls  to  my  mind  how  I  used  kerosene  oil  with] 
very  good  results  in  a  boiler  that  was  badly  scaled. 

When  I   took  charge  of  the  plant  I  was  greatlyl 
surprised  to  find  the  boiler  in  the  condition  it  was,! 
considering  that  it  was  regularly  inspected;  the  scale] 
on  the  tubes,  heads  and  some  parts  of  the  sheets  was 
y^  in.  in  thickness. 

I  looked  around  to  see  if  I  could  find  the  cause,  asj 
we  were  using  city  water,  and  the  other  plants  in  the! 
neighborhood  were  having  very  little  trouble  from  this! 
cause.     I  found  that  the  service  pipe  which  suppliedj 
the  boiler  with  city  water  had  been  connected  to  aJ 
"dead   end"   which   means   that  we  were   the  last  onj 
the   street   using  water  from   the   main;   in  fact,   the 
street    ended   at    the    plant    and    the    water   main,    of 
course,  could  go  no  farther.     All  sediment  that  col- 
lected  at   this    point    was   pumped   directly   into    the^ 
boiler,  as  the  plant  had  no  feed-water  heater. 

The  plant  was  located  on  a  corner  and   I  had  a| 
connection  brought  in  from  the  other  street  in  ordei 
to  avoid  the  "dead  end." 

About  the  time  I  took  charge  of  the  plant  a  newj 
engine  and  boiler  were  installed,  the  extra  boiler  giv- 
ing me  a  chance  to  see  what  I  could  do  with  the! 
dirty  one.  Wishing  to  have  the  boiler  in  operation! 
again  as  soon  as  possible,  I  used  the  following  method  :J 
Taking  2  water  pails  filled  with  kerosene  oil,  I  satu- 
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rated  the  tubes,  heads,  and  all  parts  of  the  inside  of  the 
boiler  that  I  could  reach  from  the  manhole,  using  a 
small  tin  cup  for  this  purpose.  The  boiler  was 
allowed  to  stand  in  this  condition,  with  manhole  and 
handhole  plates  in  place  for  2-i  hr.  in  order  to  allow 
the  oil  to  penetrate  the  scale. 

The  boiler  was  then  filled  with  water  and  operated 
at  5  lb.  pressure  for  another  24  hr.,  the  boiler  being" 
vented  to  the  atmosphere  in  order  to  allow  the  kero- 
sene vapor  to  escape.  After  allowing  the  boiler  to 
cool  sufficiently  it  was  with  much  satisfaction  that  I 
noted  the  amount  of  scale  that  had  come  away  from 
the  tubes  and  sheets;  this  was  more  noticeable  on 
the  upper  rows  of  the  tubes  and  the  sheet  directly 
over  the  fire. 

After  removing  all  the  scale  I  could  reach  I  re- 
peated the  process  as  explained  above.  This  opera- 
tion was  continued  for  about  3  weeks.  At  the  end 
of  that  time  I  had  practically  a  clean  boiler;  the  worst 
trouble  was  removing  the  scale  from  between  the 
tubes  close  to  the  heads.  I  operated  this  plant  a 
little  over  3  yr.  and  had  no  further  trouble  from  scale 
owing  to  the  change  I  made  in  the  city  water  con- 
nections. 

I  have  found  that  dissolved  carbonate  of  soda 
introduced  periodically  gives  good  results,  and  I  used 
it  in  the  boiler  which  I  have  described  after  I  had 
removed  the  scale  by  the  use  of  kerosene  oil.  My 
opinion  is  that  when  dealing  with  dirty  boilers  some 
judgment  should  be  used  in  regard  to  what  is  used 
to  remove  the  scale.  W.  S. 


MOTOR  CONNECTIONS 

'PHE    accompanying    sketch    illustrates    how    I    con- 
nected to  a  50-hp.  500-volt  series  wound  motor  as  a 
shunt  machine  on  a  320-volt  circuit. 

As  is  was  desired  to  operate  a  power  driven  cap- 
stan by  electricity  instead  of  a  long  line  shaft  and  the 
only  available  motor  was  an  old  500-volt  series-wound 
machine  I  had  to  do  some  real  thinking. 

The  closest  motor  being  about  150  ft.  away  and 
running  the  machine  shop  line  shafting  gave  the  sug- 
gestion, why  not  excite  the  fields  of  the  series-wound 
motor  with  the  current  used  to  run  the  machine  shop, 
by  connecting  the  fields  in  series  with  the  armature 
of  the  machine  shop  motor  in  the  following  manner: 
run  2  lines  L  L'  to  the  series  motor  B,  and  connect 
them  to  the  fields,  the  other  ends,  I  connected  to  F 
and  G  and  then  opened  the  line    at  K. 

Now  as  the  fields  were  excited  the  current  required 
by  the  motor  B  at  full  load  being  80  amp.  while  that 
to  run  the  machine  shop  motor  was  about  40  amp. 
it  became  necessary  to  run  current  through  the  arm- 
ature so  a  connection  was  made  at  A  and  run  parallel 
with  L  L'  to  the  controller  through  a  switch  and 
fuse  E,  then  through  controller  to  the  armature;  the 
other  side  of  armature  was  connected  to  L.  If  the 
connection  had  been  to  L'  the  wiring  would  have  had 
a  compounding  efifect  which  was  not  desirable  on 
account  of  the  variation  in  speed  and  furthermore, 
if  the  motor  M  were  not  operating,  B  would  then 
operate  as  a  series  motor  which  would  be  rather  a 
risky  thing  since  the  capstan  was  used  to  pull  cars 
in  and  out  of  the  building  and  was  of  the  endless  rope 
kind,  the  load  varying  from  no  load  to  full  load  while 
the  motor  was  running. 

As  the  motor  B  was  not  used  more  than  an  hour 
a  day  a  switch  was  placed  at  S  for  the  purpose  of 
cutting  out  the  fields  of  B   and   therebv  doing  awav 


with  the  drop  in  L  L'  and  the  fields,  this  switch  merely 
short  circuited  the  fields. 

The  fuse  at  E  protected  the  motor  B  in  case  some 
person  desired  to  run  it  when  M  was  not  running 
or  when  switch  S  was  closed. 
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INGENIOUS    MOTOR   WIRING 


As    motor    M    was    always 
proved    very    satisfactory,    besi 
considerable    saving   in    power 
formerly  run  by  line  shafting 
machine    shop    motor,    it    also 
can  be  increased  to  5  at  any  t 
running    2    more    lines    from 
resistance  R. 


this    wiring 
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the    controller    to    the 

C.  R.  Weihe. 


AIR  HUMIDIFIERS 

^^HEN  installing  heating  and  ventilating  systems 
in  large  city  buildings,  it  is  advisable  to  make 
some  provision  for  an  air  washer  and  humidifier  for 
the  purpose  of  removing  impurities  from  the  air 
drawn  from  outer  atmosphere,  also  a  humidistat  in 
connection  for  regulating  the  moisture  which  the  air 
carries  with  it. 

When  air  washers  and  humidifiers  are  used  in  con- 
nection with  the  heating  system  for  the  purification 
of  the  air  from  the  outer  atmosphere,  fresh  water 
supply  for  feeding  the  boilers  which  is  required  to 
replace  that  lost  by  the  various  wastes,  may  auto- 
matically be  taken  from  pan  at  the  bottom  of  humidi- 
fier, which  is  continuously  flowing  by  gravity  into 
heating  system  ejector  and  being  drawn  into  suction 
of  vacuum  pump.  This  pump  is  also  used  in  connec- 
tion with  heating  system  for  the  purpose  of  relieving 
it  of  its  air  and  condensation  into  a  vented  receiver. 
The  water  used  for  purification  of  the  air  in  blower 
system,  is  discharged  from  pan  by  means  of  a  centri- 
fugal pump  (which  receives  its  motive  power  from 
the  shaft,  also  used  for  driving  the  blower)  to  top 
of  humidifier,  into  horizontal  perforated  pipe,  flowing 
by  gravity  over  zigzag  wire  screening  into  pan  below. 
Fresh  water  is  admitted  to  this  pan  by  means  of  an 
automatic  tank  valve,  as  a  certain  amount  of  this 
water  is  used  along  with  the  returns  from  heating 
system.  L.  A.  Banner. 


FILLING  A  BOILER 


I 


HAVE  found  it  advisable  when  filling  boilers  to 
close  all  outlets,  draw  up  manheads  securely  and 
let  entering  water  create  an  air  pressure  in  boiler, 
then  to  go  over  the  manheads  with  candle.  If  a  leak 
exists  the  escaping  air  will  blow  the  flame.  This 
will  save  a  possible  dumping  of  boiler  or  at  least  a 
cooling  oflf.  On  return  tubular  boilers  I  have  never 
had  a  leaking  manhead  when  above  test  was  made. 

J.   C.    Lee. 
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FINDING  PROPER  SIZE  BUSHING  FOR 
REDUCING   GEAR 

IN  a  back  number  of  Practical  Engineer,  W.  E.  A. 
in  questions  on  steam  engine  asked  how  to  find 
the  proper  bushing  for  the  reducing  wheel  and  F.  *L. 
Johnson  answered  that  such  bushings  are  usually 
marked  by  the  makers  with  figures  denoting  the  stress 
of  piston  -for  which  each  is  suitable.  I  will  say  that 
it  is  not  always  the  case,  at  least  the  one  I  have  is 
not  so  marked. 


'SECOND  DRIi^EN^ 


SECOND  DRIVEff 


r/RSr  Dfi'll/'ER 


r/RS  T  DRIVEN- 


FIG.    1.      INDICATOR    REDUCING    MOTION 

When  the  bushings  are  not  marked,  the  following 
method  will  answer  the  question.  This  formula  is 
based  on  the  rules  of  calculating  the  speed  of  pulleys. 

I  designated  the  reducing  gear  as  you  will  notice 
in  the  illustration,  namely,  cord  pulley,  first  driver, 
first  driven,  second  driver  and  second  driven.  We 
will  assume  that  the  stroke  of  the  piston  is  24  in., 
cord  pulley  3  5/33  or  3.15  in.  (for  sake  of  ease  in 
figuring  we  will  use  decimals  instead  of  fractions), 
first  driver  13/16  or  0.8125  in.,  first  driven  2  in., 
second  driver  unknown  and  the  second  driven  1^ 
or  1.75  in.,  and  the  length  of  the  diagram  we  wish 
to  have  3%  or  3.75  in. 

First  of  all  find  the  circumference  of  cord  pulley 
and  divide  the  stroke  of  the  piston  by  this  length. 
This  will  give  you  number  of  revolutions  of  the  pul- 
ley which  in  this  case  will  be  3.15X3.1416  =  9.9, 
24 -f- 9.9  =  2.4  revolutions,  and  as  you  will  notice  that 
the  first  driver  is  located  on  the  same  shaft  with  the 
cord  pulley,  therefore,  this  will  also  give  you  number 
of  revolutions  of  the  first  driver,  which  is  2.4. 

Now  find  the  number  of  revolutions  of  the  first 
driven,  multiply  the  diameter  of  the  first  driver  by 
its  number  of  revolutions  and  divide  by  the  diameter 
of  the  first  driven,  which  is  0.8125.  0.8125X2.4  = 
1.95,  1.95 -^- 2  =  0.975,  the  number  of  revolutions. 
You  will  also  notice  that  the  second  driver  is  located 
on  the  same  shaft  with  the  first  driven,  therefore,  the 
number  of  revolutions  of  the  second  driver  is  the 
same  as  of  first  driven,  which  is  0.975.  Now  find 
number  of  revolutions  of  the  second  driven  ;  find  the 
circumference  and  divide  it  by  .the  desired  length  of 
diagram,  which  is  3.75  in.,  now,  1.75X3.1416  =  5.5, 
3.75  -4-  5.5  =  0.68,  revolutions  of  second  driven.  Now 
to  find  the  size  of  the  second  driver  (or  needed  bush- 


ing), multiply  the  diameter  of  the  second  driven,  by 
its  number  of  revolutions  and  divide  by  the  number 
of  revolutions  of  the  second  driver,  which  will  be 
1.75X0.68  =  1.19,  1.19-^0.975  =  1.2+  or  about  1  7/32 
in.,  this  is  the  size  of  the  required  bushing. 

For  convenience,   rule   may   be   stated   as   a   formula 
as  follows : 

L  =  stroke  =  24  in. 

D  =  diameter  of  cord  pulley  =  3.15  in. 
Di=  diameter  of  first  driver  =  0.8125  in. 
D2=  diameter  of  first  driven  =  2  in. 
D3=  diameter  of  second  driver  =X- 
0^=  diameter   of   second   driven  =  1.75   in. 
Li=  length   of  diagram  ==  3.75   in. 
N  =  number  of  revolutions. 

L 
N  of  D  = =  2.4 


N    of    D.,: 


N  of  D,= 


D, 


D  X  3.1416 
D,X  N*D, 

D,X  3.1416 
D,X  N    D, 


0.975 


0.68 


=  1.2 


N   D., 


*N  Di=:ND  (on  same  shaft). 

ND3=ND2   (on  same  shaft). 

When  taking  card  of  high  speed  engine  we  usually 
take  shorter  card  about  2)-4  in.  in  order  to  get  a  reli- 
able diagram. 

In  this  case  you  do  not  have  to  go  all  over  your 


STROKE  OF  ENGINE 
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FIG.  2.     SIZE  BUSHING  FOR  REDUCING  MOTION 

data,  just  divide  the  length  of  desired  diagram  by 
the  circumference  of  the  second  driven,  next,  to  find 
second  driver  multiply  the  diameter  of  second  driven 
by  its  number  of  revolutions  and  divide  by  the  number 
of  revolutions  of  the  second  driver,  which  will  be: 
1.75  X  3.1416  ^=  5.5,  =  circumference  of  second  driven, 
2.5  -^  5.5  =  0.45-|-  =  revolutions  of  second  driven, 
1.75X0.45  =  0.7875,  0.7875^0.975  =  0.8+  in.=  di- 
ameter of  second  driver. 

If  the  indicator  is  used  a  great  deal  on  engines 
of  different  size  and  speed  it  would  pay  to  work  out 
a  small  table,  as  shown  here,  giving  diameters  of  bush- 
ings for  different  strokes  and  lengths  of  cards  and 
paste   the  table   in  the  indicator  box.     M.   Strosk 
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For  Saving  '^ime.    Work  ^rid  'trouble 


Kink  With  Chain  Block  Some  people  find  it  a  difficult  job  to  connect  up 

you  will  find  this  a  good  kink  when  using-  a  chain      f   high-pressure   hose   if  it   pulls   out   of  coupling.      I 
block,   for  you   can   hoist  a  load   to  any   place  or     .^"^.^   ^^^^   them   with   good   results   by   bending  the 
height  without  having  to  block  up  underneath  to  change      """side  rmg,  as  shown,  and  after  placing  hose  in  coup- 
sling.  '  'i"g  slipping  ring  in  place  and  with  a  piece  of  pipe 

and  hammers  bend  it  out  into  place.     If  hose  is  large 
enough  you  can  use  a  flue  expander  with  good  results. 

O.   McGrady. 


riG.  1.    rsiNG  cii.viN   HOIST  wrnioiT  blocking 


When  you  have  pulled  the  load  as  high  as  the 
hook  will  allow,  put  a  sling  around  the  load  and  make 
fast  to   the   loop  of   the   large  chain,   then   backing   ofi" 
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on  the  load  by  pulling  the  hand  chain  the  other  way, 
will  continue  to  raise  load.  This  is  convenient  to 
raise  the  load  just  one  more  inch. 


Oil  Rigging  for  Tail  Slide 

^  VERY  satisfactory  oiling  arrangement  can  easily 
be  installed  on  almost  any  gas  engine  tail  slide 
by  drilling  a  hole  for  a  y^-\\\.  pipe  in  the  center  of 
the  slide  and  countersinking  as  shown  in  the  sketch 
at  A,  then  cut  a  piece  of  pipe  several  inches  long, 
thread  one  end  and  screw  an  ell  on  it,  stick  the  pipe 
up  through  the  hole  A  till  it  comes  flush  with  the 
top  of  the  slide,  take  a  tapered  punch  and  drive  in 
the  pipe ;  this  will  spread  the  pipe  open.  Then  take 
a  calking  tool  and  seal  the  end  of  the  pipe,  this  will 
prevent  the  oil  from  leaking  and  keep  the  pipe  from 
dropping  down.  After  this  has  been  completed,  cut 
a   piece  of  pipe   the   desired    length   and   thread   each 


DEVICK    FOR   OILING   T.\IL    SLIDE   OF    G.\S   ENGINE 

end,  run  tlirough  hole  B  and  screw  in  to  ell  C;  next, 
cut  a  piece  of  pipe  about  G  in.  long  and  screw  into 
the  ell  D,  with  a  ^  to  ^-in.  reducer,  a  sight  feed 
oiler  can  be  screwed  on  at  E. 

The  oil  can  then  be  properly  regulated  so  as  to 
keep  the  slide  perfectly  lubricated.  The  cup  being 
several  inches  higher  than  the  slide,  the  pipe  will  stay 
filled  with  oil  and  the  shoe  will  spread  the  oil  out 
in  the  grooves.  The  oil  can  be  drawn  ofif  when  the 
slide  fills  up  and  be  used  over  again.  Before  I  in- 
stalled this  system  of  lubricating  the  slides  it  required 
nearly  1  gallon  of  oil  a  day  to  keep  1  slide  lubricated; 
with  this  arrangement  it  takes  only  a  little  over  a 
pint  a   day   to  the   slide.  J.   B.    Linker. 
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Expert  Help   When  In  'trouble.     If  You   Want 
Quick,  jinswer  Enclose  a  Stamp 


Ml 
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Examination  for  Mine  Hoisting  Engineers,  Springfield, 

111. 

USING  12,000  lb.  of  coal  in  8  hr.  to  do  hoisting  and 
pumping  and  to  run  the  fan,  the  feed-water  comes 
in  at  45  deg.  F.  How  much  coal  would  be  used  if  the 
same  work  is  done  and  water  is  put  into  the  boiler  at 
95  deg.  F.? 

2.  How  would  you  prepare  a  boiler  for  cleaning? 

3.  What  is  an  indicated  horsepower? 

4.  What  are  the  laws  in  reference  to  signals? 

5.  A  tank  of  water  is  8  ft.  in  diameter  at  the  top 
and  12  ft.  at  the  bottom,  and  is  12  ft.  deep.  If  we  are 
using  34.4  hp.  how  long  would  it  take  to  empty  the 
tank? 

6.  A  boiler  is  allowed  150  lb.  pressure  per  square 
inch  with  steel  of  a  thickness  of  0.045  in.  If  the  tensile 
strength  of  the  steel  is  60,000  lb.  to  the  square  inch, 
what  thickness  should  be  allowed  in  a  pipe  22  in.  in 
diameter  to  carry  this  same  pressure? 

7.  What  is  the  method  of  fastening  a  rope  around 
a  drum? 

8.  What  is  the  breaking  strain  of  a  1^-in.  steel 
wire  rope  and  what  is  its  working  load? 

9.  If  there  is  a  pounding  in  the  cylinder  of  the 
engine  in  the  morning  after  you  had  started  the  engine, 
what  would  you  think  was  wrong? 

10.  A  lodge  in  a  mine  is  26  ft.  long,  SjA  ft.  wide, 
7^  ft.  deep  and  is  full  of  water.  How  long  would  it 
take  a  4-in.  pump  running  at  a  piston  velocity  of  1200 
ft.  a  minute  to  empty  the  lodge?  Two  2-in.  pipes  are 
running  full  into  the  tank  at  a  velocity  of  1200  ft.  a 
minute  and  the  slip  of  the  pumps  is  10  per  cent. 

11.  aV  boiler  54  in.  in  diameter  has  a  grate  surface 
of  18  sq.  ft.  What  size  safety  valve  would  you  use  on 
it  if  of  lever  form  and  what  size  is  spring  loaded? 

A.  If  the  feed  water  were  supplied  at  95  deg.  in- 
stead of  45,  the  saving  would  be  50  deg.  One  per  cent 
saving  is  reckoned  for  each  10  deg.  rise  in  feed-water 
temperature,  which  would  give  5  per  cent  saving  in 
this  case.  5  per  cent  of  12,000  would  be  600  lb.  and  the 
amount  of  coal  used  would  be  11,400.  Another  way  of 
figuring  this  would  be  to  assume  that  a  pound  of  coal 
will  evaporate  10  lb.  of  water.  12,000  lb.  of  coal  would 
then  evaporate  120,000  lb.  of  water,  and  saving  50  deg. 
in  temperature  would  save  about  50  B.t.u.  per  pound 
of  water  evaporated.  We  should  have  then  50  X  120,- 
000  which  would  be  6,000,000  B.t.u.  saved  in  8  hr.  If 
the  coal  averages  13,500  B.t.u.  per  pound  this  would 
make  a  saving  of  6,000,000  ^  13,500  or  444  lb.  of  coal. 
This  subtracted  from  12,000  would  leave  11,554  lb. 
used  during  the  8  hr. 

2.  In  preparing  a  boiler  for  cleaning,  the  first  thing 
is  to  let  out  the  fire  and  cool  the  boiler.  If  possible 
all  night  should  be  taken  in  cooling  down  the  boiler 
so  as  to  avoid  sudden  temperature  changes  with  the 
resultant  strains.  The  boiler  should  be  pumped  up  to 
3  gages  and  left  standing  for  3  or  4  hr.  to  cool  down, 
then  it  should  be  blown  down,  pumped  up  again  and 


left  to  stand  for  a  time  longer.     This   operation  re- 
peated several  times  will  cool  the  boiler  down  gradu-j 
ally  and  have  it  in  shape  to  clean  by  the  following  day. 
Blow  down  all  the  water  in  the  boiler,  take  off  the  front] 
manhole  plate  for  a  horizontal  boiler  or  the  top  man- 
hole plate  for  a  vertical  boiler,  and  wash  down  thej 
boiler  with  warm  water.     The  cleaning  process  canj 
then  be  completed  by  using  a  scale  remover  or  tube] 
cleaner,  taking  out  all  the  scale  so  removed  and  again] 
thoroughly    washing   down.      When    starting    up    the! 
boiler  after  cleaning  and  inspection,  new  gaskets  should] 
be  put  on  where  needed,  the  boiler  filled  with  freshj 
water  and  steam  gotten  up  gradually. 

3.  An  indicated  horsepower  is  the  power  shownj 
from  the  indicator  diagram.     It  is  a  power  developec 
by  the  steam  inside  the  cylinder  and  represents  th( 
total  energy  delivered  by  the  steam  to  the  piston.     Tnj 
figuring  the  horsepower  the  necessary  quantities  arel 
the  mean  effective  pressure  derived  from  the  indicator] 
card,  the  length  of  the  stroke  in  feet,  the  area  of  thej 
piston   in   square  inches  and   the  number  of  workingi 
strokes  per  minute,  which,  if  the  engine  is  single  act- 
ing, will  be  the  same  as  the  number  of  revolutions,  anc 
if  double  acting  will  be  twice  the  number  of  revolu- 
tions.    If  the  horsepower  of  each  end  of  the  cylinder! 
is  figured  separately  it  is  the  same  as  a  single  actingj 
engine. 

4.  Laws  in  regard  to  signals  are  as  follows : 
At  every  mine  operated  by  shaft  and  steam  power,] 

the  means  of  signaling  to  and  from  the  bottom  manj 
the  top  man  and  the  engineer,  shall  consist  of  a  tube] 
or  wire  incased  in  wood  or  iron  pipes,  through  which! 
signals    shall    be    communicated    by    electricity,    com- 
pressed air  or  other  pneumatic  devices  or  ringing  of 
bell.     The  following  signals  are  provided  for  use  at 
mines  where  signals  are  required. 

From  the  bottom  to  the  top :  One  ring  or  whistlej 
shall  signify  to  hoist  coal  or  the  empty  cage,  and  alsc 
to  stop  either  when  in  motion.  Two  rings  or  whistlesi 
shall  signify  to  lower  cage.  Three  rings  or  whistles 
shall  signify  that  the  men  are  coming  up ;  when  return 
signal  is  received  from  the  engineer,  men  will  get  on 
the  cage  and  eager  shall  ring  or  whistle  one  to  start. 
Four  rings  or  whistles  shall  signify  to  hoist  slowly, 
implying  danger.  Five  rings  or  whistles  shall  signify 
accident  in  the  mine  and  a  call  for  stretcher.  Six  rings 
or  whistles  shall  call  for  a  reversal  of  the  fan. 

From  top  to  bottom,  one  ring  or  whistle  shall  sig- 
nify :  All  ready,  get  on  cage.  Two  rings  or  whistles 
shall  signify :  Send  away  empty  cage.  Provided  that 
the  operator  of  any  mine  may,  with  the  consent  of  the 
inspector,  add  to  this  code  of  signals  in  his  discretion, 
for  the  purpose  of  increasing  its  efficiency  or  of  pro- 
moting the  safety  of  the  men  in  said  mine,  but  what- 
ever code  may  be  established  and  in  use  at  any  mine, 
must  be  conspicuously  posted  at  the  top  and  at  the 
bottom  and  in  the  engine  room,  for  the  information  and 
instruction  of  all  persons  concerned. 
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').  The  rule  for  the  contents  of  a  cylindrical  tank, 
different  diameters  top  and  bottom,  is  as  follows: 
Square  the  top  diameter,  square  the  bottom  diameter, 
multiply  the  top  diameter  by  the  bottom  diameter.  Add 
these  o  products  together  and  multiply  by  the 
height  of  the  tank  and  by  the  constant  0.2(518.  The  re- 
sult will  be  the  contents  in  cubic  feet.  For  the  tank 
given  this  gives:  8^  =  64.  12-' =  144.  8X12  =  96. 
The  sum  of  these  three  is  304.  Multiplying  by  the 
height,  12,  and  by  the  constant,  gives  955  cu.  ft.,  which 
at  62.5  lb.  per  cubic  foot  would  give  59,650  lb.  A 
standard  boiler  horsepower  uses  30  lb.  of  water  an 
hour,  34.4  horsepower  would  then  use  103.2  lb.  of  water 
an  hour,  and  the  supply  in  the  tank  would  last  as 
many  hours  as  59650  is  divided  by  103.2,  or  578.5  hr. 

6.  A  boiler  carrying  150  lb.  pressure,  of  steel  hav- 
ing a  thickness  of  0.045  of  an  inch  and  made  of  steel 
of  60,000  lb.  tensile  strength,  would  have  a  factor  of 
safety  equal  to  60,000  X  0.045  ~  150  times  the  radius 
of  the  boiler,  and  this  radius  is  not  given.  In  any  case 
the  thickness,  0.045,  is  altogether  too  small.  For  a 
22-in.  pipe  the  proper  thickness  would  be  found  by 
multiplying  the  pressure  by  the  radius  and  by  the 
factor  of  safety,  which  we  will  assume  is  6,  and  divid- 
ing by  the  tensile  strength  of  the  metal. 
150  X  11  X  6 


60,000 
gives  0.165  or  about  11/64  of  an  inch. 

7.  A  cable  is  fastened  to  the  drum  by  taking  2^ 
laps  around  the  drum  which  will  not  unwind  at  any 
time,  then  clamping  to  the  drum  by  means  of  a  clevis 
with  nuts  on  the  inside  of  the  drum. 

8.  The  breaking  strain  of  a  l^/^-in.  wire  rope  of 
plow  steel,  according  to  the  latest  tables  of  the  manu- 
facturers, is  47  tons  and  the  working  load  9^   tons. 

9.  Pounding  in  the  cylinder  of  an  engine  may  be 
due  to  different  causes.  If  it  is  a  sharp  metallic  knock 
it  is  probably  due  to  water  in  the  cylinder.  If  it  is  a 
heavy  pound  it  is  probably  due  to  the  piston  being 
loose  on  the  rod  or  to  lost  motion  in  the  crosshead 
which  appears  to  give  a  pound  in  the  C3din(lcr. 

10.  This  question  can  only  be  answered  by  a  series 
of  approximations.  We  would  have  to  find,  first,  how 
long  it  would  take  the  pump  to  ernpty  the  lodge  if  no 
water  were  flowing  into  it,  then  find  how  much  water 
would  flow  in  from  the  pipes  in  that  time  and  how  long 
it  would  take  the  pump  to  take  out  this  additional 
amount  of  water,  then  the  amount  of  water  that  would 
flow  in  this  additional  time,  and  so  on  indefinitely. 
We  can  shortly  see  how  far  it  would  pay  to  carry  this 
approximation.  For  the  dimensions  26  X  8>4  X  7J/ 
for  the  lodge,  we  have  the  product  of  these  3  amounts, 
or  1653  cubic  feet.  As  no  right-minded  reciprocating 
pump  would  consent  to  operate  at  a  piston  speed  of 
1200  ft.  a  minute,  evidently  the  question  means  a  cen- 
trifugal pump  with  a  4-in.  inlet,  carrying  the  water  at 
1200  ft.  a  minute.  The  area  of  a  4-in.  pipe  would  be 
12.57  sq.  in.  or  0.873  sq.  ft.  At  1200  ft.  a  minute  the 
volume  flowing  would  be  0.873  X  1200,  or  1049  cu.  ft. 
per  minute.  The  time  for  the  pump  to  draw  out  the 
water  would  then  be  1653  -^  1049  or  about  1.58  minutes. 
The  in-flow  during  this  time  would  be  the  area  of 
2  2-in.  pipes  multiplied  by  1200  and  by  1.58.  The  area 
of  a  2-in.  pipe  is  3.14  sq.  in.,  and  for  2  pipes  would  be 
6.28  sq.  in.  or  0.0436  sq.  ft.  Multiplying  this  by  1200 
would  give  us  52.3  cu.  ft.  flowing  in,  and  the  time 
needed  by  the  pump  to  take  out  this  amount  of  water 
would  be  52.3  -—  1049  or  about  0.05  of  a  minute.  It  is 
evidently  not  worth  while  to  carry  the  approximation 


further,  as  the  time  occupied  to  pump  out  the  water 
already  in  and  what  would  flow  in  would  be  1.58  -f-  0.05 
or  1.63  minutes. 

11.  For  the  boiler  having  a  grate  18  sq.  ft.,  which 
is  a  reasonable  assumption  for  a  54-in.  boiler,  we  should 
have  according  to  the  Massachusetts  Board  of  Boiler 
Rules,  which  is  the  best  standard  authority,  and  assum- 
ing the  boiler  to  carry  a  pressure  between  50  and  100 
lb.,  a  diameter  of  33^  inches  for  a  lever  valve  and  for  a 
direct  spring  loaded  valve  under  the  same  conditions 
would  have  an  area  of  3  inches.  The  rule  for  the  spring 
loaded  safety  valve  is  that  the  area  in  square  inches 
must  equal  the  weight  of  water  in  pounds  evaporated 
per  square  foot  of  grate  surface  per  second,  multiplied 
by  770  and  divided  by  the  absolute  pressure  at  which 
the  safety  valve  is  to  blow. 


Steam  and   Coal   Consumption 

IN  a  power  system  there  is  a  6  per  cent  line  loss,  a 
20  per  cent  loss  in  the  generator  and  5  per  cent 
friction  loss.  We  operate  125  lamps  and  one  electri- 
cally driven  fan  taking  14  amp.  I  should  like  to  know 
the  steam  consumption  of  the  engine,  which  is  a  10 
by  10-in.  Ames  running  at  350  r.p.m.,  and  how  much 
coal  it  should  require  for  the  work. 

I  should  also  like  to  know  the  steam  and  coal  con- 
sumption necessary  to  operate  a  compound  pump,  14 
by  20  by  18  in.,  working  against  140  lbs.  pressure; 
steam  pressure,   100  lb.  Subscriber. 

A.  With  a  line  loss  of  6  per  cent,  the  energy 
transmitted  by  the  line  will  be  but  94  per  cent  of  that 
generated.  If  the  generator  loss  is  20  per  cent,  then 
only  80  per  cent  of  the  work  put  into  it  will  be  given 
out,  and  with  a  5  per  cent  friction  loss,  only  95  per 
cent  of  the  engine  power  will  be  transmitted  to  the 
generator.  Hence,  the  efiiciency  of  the  plant  as  a 
whole  is  0.94  X  0.80  X  0.95  =  0.7144,  or  71.44  per  cent. 
The  125  lamps  will  use  approximately  12  hp.  and 
the  fan  a  little  over  4,  or  a  total  of  say   16  hp. 

To  realize  16  hp.  with  an  efficiency  of  71.44  per 
cent  would  require  that  the  engine  develop  22.4  hp. 
or  less  than  one  half  an  economical  load  for  a  10X10- 
in.  engine.  Under  such  conditions  the  engine  would 
probably  require  about  40  lb.  of  steam  per  horsepower 
hour  or  40  X  22.4  =  896  lb.  of  steam  per  hour.  If 
8  lb.  of  water  are  evaporated  for  each  pound  of  coal 
burned,  the  coal  required  by  the  engine  will  be 
896 

=112   lb.   per  hour. 

8 
A   compound    direct-acting   steam    pump    in    good 
operating  order  will  develop  a  horsepower  on   50  lb. 
of  steam  an  hour. 

xA.s  the  weight  of  water  delivered  is  not  stated,  it 
is  assumed  that  it  will  be  1000  gal.  or  8300  lb  a 
minute.  One-hundred-forty  pounds  pressure  is 
equivalent  to  a  head  of  322  ft.  and  to  raise  8300  lb. 
322  ft.  a  minute  will  require 
8300  X  322 

=  80  hp. 

33,000 
to   which    should   be  added    25   per   cent   for   friction. 
At     50     lb.    of   steam    per   horsepower    hour,   and   an 
evaporation  of  8  lb.  of  water  per  pound  of  coal,  the 
amount  required  per  hour  will  be 
100  X  50 
=  625  lb. 


8 


F.    L.    Johnson. 
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What  Would  You  T>o  If  You  Had  These  Conditions  To  Med? 


Pump  Springs 

YyiLL  some  reader  kindly  furnish  me  with  a  rule  for 
determining  the  size  of  spring  wire  for  different 
lifts  of  suction  pumps?  A.  M.  J. 


Heater  Problem 

A    CLOSED  National  heater,  piped  as  shown  in  the 

figure,   and   taking   steam   from   the   exhaust   of   4 

pumps  will   not  drain  itself  of  the  condensed   steam 
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CLOSED    HEATER    AND    PIPING 


while  in  full  operation, 
remedy? 


Can  some  reader  suggest  a 

A.J. 


Storage  Battery  Problem 

JN  reply  to  question  by  J.  R.  L.,  in  regard  to  storage 
batteries,  the  writer  has  been  in  charge  of  a  small 
electric  lighting  plant  of  2  units  with  which  is  con- 
nected a  320-amp.  storage  battery,  for  about  4  yr., 
and  can  truthfully  say  that  it  has  been  a  saving  invest- 


ment from  the  start  and  has  not  cost  one  cent  for 
repairs  up  to  date.  It  is  used  chiefly  to  furnish  night 
current  and  also  part  of  the  day  when  the  load  is  light. 
In  my  opinion  a  storage  battery  is  just  the  thing 
in  places  where  outside  current  is  not  available  and 
the  load  is  such  that  it  does  not  warrant  the  continuous 
running  of  a  generator,  thus  effecting  a  saving  in  coal 
and  labor.  H.  O. 


Stuffing   Box   Problem 

JN  answer  to  the  stuffing  box  inquiry  in  the  issue 
of  January  15 ;  it  is  my  opinion  that  the  nuts  on  the 
gland  will,  with  some  engines,  frequently  work  off; 
if,  for  instance,  the  packing  is  worn  badly,  you  can 
notice  a  considerable  backward  and  forward  motion 
of  the  gland  during  one  revolution,  especially  on  long 
stroke  engines  such  as  the  Corliss  type.      J.  C.  Lee. 


Gage  Glass  and  Stuffing  Box  Problem 

^MONG  the  problems  for  discussion  in  the  issue  of 

Jan.  15,  I  notice  one  from  E.  C.  B.  on  "What  caused 
the  glass  to  break."  As  I  do  not  know  what  caused 
the  breakage  I  will  not  attempt  to  answer  it,  but  will 
say,  however,  that  the  fireman  knew  what  he  was  talk- 
ing about  when  he  said  it  was  a  "foolish  idea"  to 
think  the  rubbing  of  the  glass  with  a  knife  blade  would 
cause  it  to  break. 

The  same  thing  has  been  told  the  writer  but  was 
never  believed.  I  have  put  in  many  glasses  that  had 
the  label  removed  just  as  the  fireman  did  and  they 
always  held  as  well  as  any  that  was  never  touched 
with  a  piece  of  metal. 

As  long  as  there  is  no  scratch  produced  on  the 
glass  it  is  in  nowise  affected  and  it  may  be  added  that 
the  average  pocket  knife  found  around  steam  plants  is 
not  likely  to  attack  a  gage  glass  any  too  viciously. 

With  reference  to  Mr.  Hastings'  question  concern- 
ing the. stuffing  box  problem,  I  am  inclined  to  think  the 
day  engineer's  explanation  is  correct. 

When  he  says  the  stuffing  box  blew  out  I  suppose 
the  gland  was  meant,  instead  of  the  box.  If  the  box 
was  packed  so  full  that  only  ^  in.  of  the  bolts  ex- 
tended beyond  the  gland,  the  job  was  done  wrong, 
and  it  is  strange  the  nuts  did  not  come  off  sooner  than 
they  did. 

The  idea  is  erroneous  that  the  packing  would  swell 
and  grip  the  rod  sufficiently  to  force  the  nuts  off,  pro- 
viding they  are  on  the  studs  as  much  as  the  thickness 
of  themselves,  assuming  that  soft  packing  was  used. 

But  in  this  case  it  seems  the  nuts  had  a  purchase 
of  possibly  1  or  3  threads,  which  probably  was  insuffi- 
cient to  retain,  the  gland  and  packing  against  the 
thrust  of  the  steam  pressure. 

Nuts  will  sometimes  work  off  the  studs  and  to  pre- 
vent this  should  be  secured  by  a  lock-nut. 

When  the  packing  is  compressed  tightly  by  draw- 
ing up  the  nuts  the  strain  on  them  is  more  uniform  and 
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they  arc  not  so  likely  to  work  loose,  but  as  the  pack- 
ing wears  and  becomes  less  tight  the  nuts  are  then 
subjected  to  a  blow  from  the  gland  each  time  steam 
is  admitted  to  that  end  of  the  cylinder,  and  eventually 
may  work  entirely  off  the  studs. 

The  writer  once  had  an  experience  similar  to  the 
one  in  question.  On  a  Sunday  the  engineer  on  the 
opposite  shift  packed  the  piston  rod  of  an  engine  driv- 
ing a  paper  machine.  He  put  in  so  much  packing  that 
the  lock  nuts  had  only  1  or  2  threads  to  hold  with. 

On  the  following  Tuesday  at  about  9  p.  m.,  without 
any  warning  the  gland  blew  off.  the  packing  of  course 
following.  As  the  crosshead  carried  the  gland  back 
the  bolt  holes  failed  to  pass  over  the  studs,  the  gland 
doubled  up  the  studs,  and  was  broken  in  several  piect^s. 

The  neck  of  the  gland  was  driven  into  the  stuffing 
box  and  stuck  there.  It  all  transpired  in  a  half  revo- 
lution of  the  engine,  and  seeing  no  further  damage 
could  occur,  with  the  possible  exception  of  the  rod 
being  scored  by  the  neck  of  the  gland  coming  in  con- 
tact with  it,  the  engine  was  not  even  slowed  down, 
but  ran  the  remainder  of  the  week  in  this  condition. 

The  nuts  showed  no  sign  of  being  stripped  off  the 
studs,  and  neither  did  the  threads  on  the  studs  show 
any  damage,  save  where  the  gland  had  jammed  them 
as  it  was  forced  back  by  the  crosshead.  The  nuts  had 
all  dropped  off  and  were  found  lying  on  the  floor. 

Jos.  Stewart. 


Rollins  Engine  Problem;  Massachusetts  Examinations 

0-^'  page  1257  of  the  Dec.  15  issue  of  Practical  Engi- 
neer, H.  C.  says  he  is  having  trouble  with  a  Rollins 
engine  but  fails  to  state  what  that  trouble  is  and 
without  knowing  definitely  what  he  encounters  it  is 
impossible  to  give  him  just  the  information  needed. 
However,  I  should  say  he  was  desirous  of  adjusting 
the  valve  motion,  and  the  method  of  setting  the  valves 
may  be  briefly  stated  as  follows : 

Adjust  the  eccentric  rod  so  that  when  the  eccentric 
is  turned  from  one  dead  center  to  the  other,  the  rocker 
arm  will  move  equally  each  side  of  its  supporting  stud. 
Adjust  the  hook  rod  so  that  when  the  eccentric  is 
turned  from  full  throw  to  full  throw  the  wristplate 
will  travel  equally  each  side  of  its  support.  Put  the 
governor  on  the  starting  or  safety-pin  and  adjust  the 
dashpot  rod  to  cause  the  hook  on  the  guide  stirrup  to 
clear  the  lifting  block  on  the  bell  crank  1  by  1/32  in. 
as  shown  in  Fig.  2  after  having  first  so  adjusted  the 
steam  rod  6,  from  the  wristplate  to  bell  cranks  1  and 
2,  so  that  the  stud  holding  the  lifting  block  will  be 
raised  and  lowered  an  equal  distance  on  each  side  of 
the  stud  2,  which  supports  the  bell  crank  1,  as  shown 
by  the  dotted  arcs  7,  7.  This  appears  to  be  what 
troubles  H.  C. 

Then  screw  the  valve  stem  3  into  the  receptical  4 
on  the  valve  until  the  lower  edge  of  the  port  in  the 
valve  laps  over  the  lower  edge  of  the  lower  port  in 
the  cylinder  about   l^  in.,  then  secure  it. 

Put  crank  on  dead  center  and  as  the  eccentric 
follows  the  crank,  turn  the  eccentric  around  on  the 
shaft  until  the  desired  lead  is  obtained,  which  for 
various  reasons  is  to  be  kept  as  small  as  possible  on 
any  engine.  Then  so  adjust  the  rods  to  the  exhaust 
valves  that  they  are  line  and  line  with  wristplate 
centrals. 

If  engine  is  provided  with  2  eccentrics,  it  is  neces- 
sary to  equalize  the  motion  of  the  exhaust  rocker  arm 
and  wristplate  as  explained  for  the  steam  valve. 


Having  accomplished  this  put  the  piston  at  about 
14-  stroke  and  raise  the  governor  to  the  center  of  its 
travel  and  move  the  cutoff  pin  to  trip  the  valve  at 
that  point,  the  head  end  is  provided  with  a  device 
which  when  properly  set  will  equalize  the  load  be- 
tween the  2  ends  of  the  cylinder  by  turning  a  small 
screw  which  rotates  the  knockoff  pin  in  the  knockoff 
shaft. 

On  the  same  page  and  in  same  issue  a  reader  in- 
quires concerning  the  examination  for  second  class 
fireman's  license  in  Massachusetts.  As  far  as  oper- 
ating boilers  under  a  properly  licensed  engineer  or  the 
holder  of  an  extra  first  class  fireman's  license  is  con- 
cerned, the  second  class  and  first  class  license  men 
have  equal  privileges.  The  only  conditions  where  the 
holder  of  a  first  class  license  scores  over  the  holder  of 
a  second  class  license  are  that  he  may  have  charge  of 
boilers  in  which  the  pressure  does  not  exceed  25  lb. 
per  sq.  in.,  and  may  operate  a  plant  of  50  hp.  or  a 
third  class  plant  under  a  properly  licensed  man  in 
charge. 

To  begin  with,  a  thorough  knowledge  of  the  prin- 
ciple, use  and  importance  of  the  water  column  and 
safety  valve  are  necessary  to  anyone  entrusted  with 
the  charge  or  operation  of  boilers.  He  should  know 
how  to  ascertain  the  true  water  level  in  the  boiler 
under  all  working  conditions,  how  to  renew  gage 
glasses,  supply  the  boiler  with  feed  water  and  main- 
tain an  even  feed  suited  to  the  evaporation.  He  should 
know  the  proper  time  and  manner  to  handle  the  blow- 
off,  methods  of  cleaning  boiler  inside  and  out,  the 
importance  of  carrying  a  level  fire  that  the  least 
amount  of  excess  cold  air  may  enter. 

What  to  do  in  cases  of  emergency,  as  safety  valve 
sticking,  low  water,  foaming,  blowoff  pipe  burst,  how 
to  cut  boilers  into  and  out  of  the  main,^these  are 
among  the  most  important  to  become  familiar  with, 
while  the  more  one  knows  the  better  and  more  valuable 
man  he  is  to  employ,  and  this  will  have  a  good  im- 
pression on  the  examiner.  Other  things  such  as  man- 
ner of  handling  fires,  cleaning  boilers,  the  fireman 
would  be  instructed  in  from  the  engineer  in  charge. 

In  Massachusetts  it  is  necessary  that  the  applicant 
for  examination  for  first  class  fireman  shall  have  had 
at  least  1  year's  experience  as  engineer  or  fireman  in 
charge  of  boilers  or  have  held  and  used  a  second  class 
fireman's   license   not   less   than   6   months. 

It  is  advisable  for  the  prospective  applicant  to 
apply  for  a  first  class  fireman's  license  if  he  has  had 
the  necessary  experience,  because  an  examination  is  a 
trying  ordeal  for  the  best  of  men  and  if  he  should 
fail  to  pass  for  a  first  class  license  he  probably  would 
receive  a  second  class  and  thus  have  something  for 
his  time  and  money.  Should  he  apply  direct  for  the 
second  class  license  an(t  fail  he  woidd  ha\e  to  wait 
90  days  before  applying  unless  he  api)ealed  from  the 
decision  of  the  examiner;  in  that  case  he  would  be 
notified  when  to  appear  again.  P.  E.  Merriam. 


Boiler  Problem 


I 


N  regard  to  R.  E.  W.'s  question  in  the  January  15 
issue  of  Practical  Engineer.  I  should  like  to  say  that 
T  have  handled  both  types  of  boilers,  and  I  think  the 
reason  is  the  same  as  when  Smith  built  a  house ;  he  put 
on  a  45-deg.  roof  but  Jones  would  not  copy  after  him, 
and   put   a   35-deg.    roof  on   his   house,   and   both    shed 


water  if  tight. 


W.  M. 


Reports  state  that  the  transcontinental  railway  of 
Australia  will  use  internal  combustion  engine  locomotives. 
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WHAT  ABOUT  RAW  MATERIALS? 

Working  intensively,  as  every  man  must  in  this  age 
of  civilization,  we  frequently  get  to  thinking  of  our  own 
particular  line  of  industry  as  the  only  one  in  which  we 
are  interested,  and  forget  that  our  work  is  tied  up  closely 
with  a  lot  of  other  things  which  do  not  seem  directly _ 
connected. 

At  every  mine  there  is  of  necessity  a  power  plant  of  j 
some  kind,  for  pumping,  ventilation  or  mine  power,  but] 
in  the  manufacturing  plant  we  sometimes  lose  sight  of] 
the  great  prime  industries  on  which  all  other  industries! 
depend,  namely  agriculture  and  mining.  These  2  furnishl 
the  raw  material  for  all  our  manufacturing  processes,  andl 
if  they  lag,  all  other  industry  must  suffer.  Without  the! 
material  for  food  and  clothing,  high  prices  for  thesej 
necessities  must  result.  Without  the  ores  for  manufactur- 
ing, the  high  price  of  materials  makes  such  manufacturing 
unprofitable,  so  that  every  man  is  interested  in  the  suc- 
cess of  these  2  great  industries. 

For  many  years  agriculture  has  been  given  close  at^ 
tention  by  the  government  through  the  Agricultural  De- 
partment, and  large  sums  have  been  spent  yearly,  as  is 
proper  that  they  should  be,  in  trying  to  improve  our 
methods  of  agriculture  and  help  out  those  engaged  in  it. 
The  country  now  spends  nearly  $4,000,000  a  year  on  ex- 
periment stations  and  agricultural  colleges,  and  some. 
$15,000,000  for  carrying  on  the  work  of  the  Department 
of  Agriculture.  The  progress  in  methods  and  results  is 
notable  and  satisfactory  and  justifies  the  expense.  A  vast 
amount  of  valuable  information  has  been  accumulated, 
more  than  is  being  put  into  practical  use  by  the  farmers 
of  the  country.  An  additional  appropriation  is  now  asked 
to  put  this  information  where  it  will  be  effective.  This 
is  right  and  proper,  and  every  citizen  who  is  looking  for 
the  best  interests  of  the  country  should  endorse  it  and  do 
what  he  can  to  have  this  enterprise  put  through. 

On  the  other  hand,  the  mining  industry,  probably  be- 
cause it  is  less  widely  distributed  than  agriculture,  has 
not  been  given  the  attention  that  it  deserves.  The  Bureau 
of  Mines  has  been  working  on  an  expenditure  of  half  a 
million  dollars  a  year  and  has  problems  to  solve  which 
are  fully  as  great  and  as  complex  as  those  involved  in 
agriculture.  Because  of  the  small  fund  available,  much 
of  the  work  has  been  put  on  the  prevention  of  fatalities 
and  accidents  in  mines,  and  a  marked  reduction  in  such 
accidents  has  been  the  result.  The  necessity  for  such 
work  is  shown  by  the  fact  that  more  than  4000  men  are 
killed  each  year  in  the  mines  and  quarries,  and  60,000 
injured,  leaving  those  dependent  upon  the  men  disabled  to 
be  cared  for  by  the  states.  The  figures  from  foreign 
countries  show  that  at  least  half  these  deaths  are  unneces- 
sary. 

We  are  sometimes  likely  to  think  that  the  fataUty  in 
coal  mines  is  greater  than  in  others,  because  much  work 
has  been  done  in  investigation  of  coal  mine  accidents,  but 
as  a  matter  of  fact  the  Bureau  of  Mines  states  that  the 
death  rate  in  metal  mines  is  higher  than  in  coal  mines, 
and  the  quarries  have  even  a  higher  death  rate  than  the 
metal  mines.  Nothing  can,  however,  be  done  in  the  direc- 
tion of  safeguarding  these  lives  until  a  larger  appropria-  '\ 
tion    is   available    for   the   work. 

Besides  this,  the  mining  industry  in  the  west  is  going 
backwards.  In  the  4  years  from  1906  to  1910,  the  value 
of  gold,  silver,  copper  and  lead  produced  in  Colorado, 
Montana  and  Idaho  fell  off  $50,000,000,  and  the  number 
of  men  employed  fell  off  some  23,000.  The  reason  for 
this  is  that  the  high  grade  ores  are  becoming  exhausted, 
and  to  treat  low  grade  ores  profitably  involves  the  solu- 
tion of  many  special  problems  in  reduction  which  are 
akin   to  the  problems  of  the   farmer.     They  cannot  be 
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solved  by  private  experiment  except  in  the  cases  of  a 
few  his:;  companies  having  large  amounts  of  capital,  and 
these  companies,  when  they  have  devised  processes,  keep 
them  secret,  thus  barring  the  smaller  companies  from 
working  the  low  grade  ores. 

If  the  general  activity  in  mining  industries  is  to  be 
kept  up,  these  problems  must  be  solved  and  the  knowledge 
made  public  property.  This  can  be  done  only  by  the 
federal  government.  Unless  this  is  done,  the  number  of 
men  employed  in  the  western  mining  industries,  and  the 
amount  of  ores  produced,  will  continue  to  decrease,  thus 
forcing  up  the  price  of  raw  material  and  limiting  the  ex- 
tent of  manufacturing. 

The  Bureau  of  Mines  has  asked  for  $250,000  to  begin 
work  on  these  problems  and  on  the  question  of  safety 
in  the  metal  mines.  This  is  a  very  modest  appropriation 
for  the  work  and  shows  that  the  Bureau  is  expecting  to 
start  careful]}-  and  work  economically.  As  compared  with 
the  extra  $3,000,000  asked  for  by  the  agricultural  inter- 
ests, it  is  certainly  a  small  amount,  and  if  agriculture — 
one  of  our  prime  industries- — deserves,  as  it  certainly  does, 
the  large  expenditures  that  are  being  made  for  it,  our 
other  prime  industry,  mining,  deserves  this  minimum  of 
attention. 

Another  great  need  of  the  Bureau  of  Mines  is  an 
adequate  provision  for  buildings.  At  present  its  experi- 
ment station  is  located  in  Pittsburgh  in  buildings  belong- 
ing to  the  War  Department,  some  of  which  are  100  years 
old  and  much  dilapidated.  The  Bureau  is  there  by  per- 
mission of  the  War  Department,  and  that  department  is 
now  asking  for  these  buildings  for  its  own  use.  The  City 
of  Pittsburgh  has  arranged  to  provide  a  site  for  such 
buildings  as  are  needed  by  the  Bureau  of  Mines,  and  an 
appropriation  is  asked  of  $500,000  to  provide  these  build- 
ings, $300,000  to  be  immediately  available.  The  buildings 
asked  for  are :  A  Mining  Engineering  Building,  to  cost 
$100,000;  a  Mine  Rescue  Building,  $40,000;  Chemical 
Building.  $roo,ooo;  Explosives  Building,  $30,000;  Me- 
chanical Building,  $75,000;  Fuels  Building,  $55,000;  Serv- 
ice Building,  $60,000,  and  for  tunnels,  pipe  lines,  sidings. 
storage  bins  and  other  equipment,  $40,000.  It  is  evident 
that  to  rent  buildings  suitable  for  this  work  will  not  be 
possible,  but  the  cheapest  sort  of  construction  which  will 
be  durable  and  present  a  respectable  appearance  in  a  city 
is  all  that  is  intended;  as  Dr.  J.  A.  Holmes,  Director  of 
the  Bureau,  says,  "All  we  want  is  a  floor  and  a  roof  and 
glass  sides." 

The  work  of  the  Bureau  cannot  be  considered  as  an 
expense ;  it  is  an  investment  which  is  paying  large  returns 
on  the  money  put  into  it.  Within  the  past  year  the  reduc- 
tion of  loss  of  life  in  the  coal  mines  alone  is  not  less  than 
500.  but  even  at  that  the  loss  has  been  much  greater  than 
it  should  be,  and  the  fatalities  in  the  mines  and  quarries 
are  yet  to  be  taken  up.  Furthermore,  by  its  investigations 
in  fuels,  the  saving  in  actual  cash  to  the  government  de- 
partments alone  has  been  not  less  than  $100,000  in  the  last 
3  years,  to  say  nothing  of  what  has  been  saved  to  private 
corporations. 

In  8  years  the  Bureau  has  been  moved  from  place  to 
place,  because  of  having  no  permanent  plant;,  at  a  cost  of 
at  least  $150,000,  so  that  the  provision  of  a  permanent 
plant,  removing  this  item  of  expense,  will  pay  a  fair 
percentage  on  the  money  necessary  for  such  a  plant. 

Taking  it  all  in  all,  there  is  every  reason  why  the 
Bureau  of  Mines  deserves  generous  support  from  the 
country.  The  present  time  is  critical,  and  every  man 
should  have  a  broad  view  of  his  interest  in  this  work, 
which  is  as  vital  as  the  industry  of  agriculture.  Whatever 
influence  can  be  exerted  by  voice  or  by  letter  should  be 
used  to  secure  the  passage  of  these  appropriation  bills. 


OFF  DUTY  CHAT 
Fire 

"\^ HERE'S  the  fire?"  This  is  the  usual  and  natural 
inquiry  when  the  bell  or  the  whistle  sounds  and 
the  engines  and  trucks  go  clanging  down  the  street. 
And  it  expresses  just  what  it  sounds  like,  languid  curi- 
osity and  that  we  take  fires  like  floods  and  frosts  as  a 
matter  of  course. 

For  a  real  man's  size,  on-the-job  question,  we  should 
ask,  "Why  was  there  a  fire?"  We  spend  thousands  for 
means  to  stop  the  fire,  yet  we  burn  up  millions  every 
year.  And  we  are  just  beginning  to  chirp  feebly  about 
taking  heed  to  prevent  fires.  Isn't  that  just  like  our 
national  sense? 

Here  we  are  trying  to  avoid  damage  by  floods  and 
frost,  which  we  don't  start,  cannot  stop ;  and  must  there- 
fore try  to  neutralize  the  eflfects.  And  so  we  go  at  the 
fire  problem  the  same  way,  when  the  starting  of  a  fire 
is  mostly  our  own  fault.  Nature  doesn't  often  start  fires 
in  spite  of  us ;  lightning  is  practically  the  only  source 
and  that's  so  rare  as  to  be  negligible. 

And  where's  the  blame?  Willard  Done,  Insurance 
Commissioner  of  Utah  says  there  are  3  classes  responsi- 
ble ;  voluntary  incendiaries,  who  set  fires  for  gain  or  re- 
venge ;  involuntary  incendiaries  who  scatter  half  burned 
matches,  cigars  and  cigarettes,  leave  bonfires  smoulder- 
ing, permit  uncovered  gasoline  and  oil  cans,  neglect 
leaky  flues  and  dangerous  wiring,  and  store  oily  waste 
and  "sich"  in  barrels  and  boxes ;  and  aids  to  arson  who 
ask,  "Was  it  insured?"  and  then  condone  or  felicitate 
according  as  it  was  or  wasn't. 

As  to  the  first  class,  the  law  for  them  and  severely. 
As  to  the  second,  are  we  or  our  friends  or  acquaintances 
ever  of  it?  Its  intentions  are  not  criminal,  but  the  re- 
sults may  be  as  dire  as  those  of  the  first  class.  The 
remedy?     Watch   the  other   fellow — and  yourself. 

But  what's  wrong  with  the  third  class?  Isn't  it  a 
good  thing  to  be  insured?  It  certainly  looks  so  when 
the  fire  has  been  in  your  own  plant  or  house. 

Firstly,  the  attitude  of  this  third  class  is  that  fires 
are  inevitable.  Time  was  when  smallpox  and  typhoid 
fever  were  looked  at  the  same  way.  Secondly,  the  fact 
that  a  fire  loss  is  "covered"  doesn't  prevent 'the  drain 
on  the  nation's  resources;  it  simply  distributes  it  so  that 
you  and  I  bear  part  of  the  loss.  And  the  greater  the 
loss,  the  more  we  pay  if  we  carry  any  insurance.  Again 
this  third  class  assumed  that  the  insurance  should  be 
paid  whether  the  loss  is  just  or  not;  that  is  you  and  I 
who  may  take  every  precaution  to  prevent  fire  ought  to 
help  pay  the  loss  of  the  man  who  may  be  utterly  careless. 

What  does  it  cost  us?  Just  about  $225,000,000  a 
year ;  allowing  one  person  in  10  as  paying  insurance, 
that's  about  $23  a  year  losses  to  be  paid  by  each  one. 
But  this  insurance  cost,  like  all  costs  of  manufacturing 
and  selling,  eventually  comes  back  on  the  consumer  in 
increased  price  of  goods,  so  that  to  the  average  bread- 
winner the  charge  for  national  "carelessness  with 
matches"  is  $4.60. 

Oh.  well !  Figures  can  go  on  forever,  but  what's  the 
use  of  being  a  fool  when  we  don't  have  to.  The  remedy 
is  right  at  home.  First,  careful  inspection  to  see  that 
proper  safeguards  are  provided  and  rules  adopted  to 
prevent  starting  fires  and  to  nip  thenT  early.  Second, 
to  take  responsibility  as  workers  and  as  individuals  of 
seeing  that  such  safeguards  are  properly  maintained  and 
rules  carefully  respected. 

$225,000,000  is  a  neat  little  sum  to  save  each  year; 
even  a  half  or  a  quarter  of  that  saved  and  available  to 
start  new  industries  or  provide  comforts  and  pleasures 
would  produce  really  worth  while  results. 


A  NEW  AUTOMATIC  STOKER 

THE  Riley  Self-Dumping-  Underfeed  Stoker,  which 
is  just  being-  offered  to  the  public,  was  first 
built  about  a  year  ago,  and  has  been  in  operation 
during  this  period  in  the  plant  of  the  Narragan- 
sett  Electric  Light  Co.,  Providence,  R.  I.,  where  it 
has  had  pronounced  success.  Tests  and  experiments 
on  this  original  stoker  have  resulted  in  a  few  changes, 
and  together  with  the  rigid  standardization  of  parts, 
has  perfected  this  stoker. 

The  new  stoker  is  characterized  by  simplicity, 
maintenance  of  even  fire  with  a  thorough  air  mixture, 
together  with  self-dumping  features,  and  the  break- 
ing up  of  the  clinkers  inevitable  from  the  use  of 
certain  grades  of  coal. 

It  has  moving  fuel  bearing  grates  and  moving 
overfeed  grates  extending  across  the  entire  width  of 
the    furnace,   which    carry    the    fuel    down    an    incline 


Discharge  of  refuse  is  continual  and  automatic. 
At  the  lower  end  of  the  overfeed  grates  are  pusher 
noses  which  force  the  refuse  slowly  but  continuously 
toward  the  bridge,  then  on  and  over  the  ash  support- 
ing plates  which  are  hinged  together  in  the  form  of 
an  apron.  The  plates  of  this  apron  hang  down  over 
the  ends  of  a  rack  which  control  the  size  of  the 
opening  and  is  adjustable  by  hand.  The  discharge 
capacity  can  be  regulated  by  the  amount  of  travel 
given  to  the  pusher  noses  at  such  a  rate  that  the  fuel 
is   burned   out   and   cold   before   discharge. 

Efficiency  is  secured  in  the  Riley  stoker  by  the 
underfeed,  the  homogeneous  condition  of  the  fuel  bed, 
and  the  ratio  of  air  to  coal  mechanically  maintained.' 
Flue  gas  analysis  determines  this  ratio,  which  is  kept 
constant,  no  matter  how  the  load  fluctuates,  by  driving 
both  stoker  and  fan  from  the  same  shaft. 

Continual  reciprocating  motion  of  the  moving 
grates,   which   is    in   opposite   directions   for   adjacent 
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FIG.   1.     SECTION  OF  RILEY  STOKER 


of  about  20  deg.  The  positively  forced  fetd,  made 
up  of  the  combined  motion  of  a  plunger  in  the  retort 
and  the  moving  grates,  distributes  the  coal  evenly, 
so  that  nearly  uniform  thickness  of  fuel  insures  active 
combustion  over  the  whole  fire  surface  by  providing 
free  and  uniform  passage  of  air  through  the  coal. 


retorts,  forms  a  shearing  line  between  each  pair,  to 
prevent  the  formation  of  clinkers  above  the  air  open- 
ings. The  prevention  of  clinkers  on  the  top  of  the 
fire  has  an  important  influence  on  the  repair  expense^ 
as  well  as  on  efficiency  and  capacity.  The  shea 
between  the  moving  retort  side  and  the  side  wall  of 
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the  furnace  keeps  the  brick  work  free,  and  the  crush- 
er action  of  the  pusher  noses  at  the  bottom  of  the 
overfeed  grates  is  effective  in  preventing  the  accunni- 
lation  of  clinker  of  large  size  at  this  point. 

With  this  new  stoker  there  is  one  plunger  for  each 
retort  which  gives  few  parts  required. 

Strong,  rugged  construction  throughout;  all  i)arts 
arc  made  interchangeable  without  any  fitting  and  with 
practically  no  rights  and  lefts,  and  provision  so  that 
an  obstruction  caught  in  front  of  a  plunger  will  block 
that  plunger  only,  and  do  no  damage  more  serious 
than  the  shearing  of  a  pin  which  forms  the  safety 
device  are  special  mechanical  features.  This  not 
only  reduces  the  amount  of  fire  area  temporarily  de- 
prived of  fresh  fuel  but  reduces  the  labor  of  over- 
hauling. 


FIG. 


RILEY   STOKER  FROM  FURNWCE   SIDE 


The  simple  driving  mechanism  of  the  Riley  is 
visible  from  the  outside  and  easily  accessible,  and  the 
air  space  underneath  the  stoker  may  be  reached 
through  the  door  or  through  the  opening  in  the  front 
air  plate  on  the  side  door.  Whole  sections  may  be 
disconnected  at  will  from  the  driving  mechanism,  and 
removed  or  replaced  without  further  disturbing  any 
other  part  or  section.  The  Riley  stoker  has  a  small 
width  per  horsepower. 

Head-room  rccpiired  is  small,  which  permits  a 
large  combustion  chamber,  and  the  complete  separa- 
tion of  ash  pit  and  fire  room. 

This  stoker  is  made  by  the  Sanford  Riley  Stoker 
Co.,  Ltd.,  \\  orcester,  Mass. 


NEW  ELECTRIC  SPEED  INDICATOR 

THE  Brown  Listrument  Co.  and  the  Keystone 
Electrical  Instrument  Co.  of  Philadelphia,  Pa., 
are  placing  on  the  market  a  new  electric  tach- 
ometer or  speed  indicator  to  indicate  accurately 
or  record  on  a  chart,,  the  revolutions  per  minute  of  a 
rotating  shaft  or  wheel,  the  indicating  or  recording 
instrument  being  located  at  any  desired  distance  from 
the  shaft,  the  speed  of  which  is  to  be  measured.  The 
instrument  consists  of  a  small  magneto  or  generator, 
particularly  designed  for  use  with  this  tachometer 
and  which  generates  25  volts  at  1000  r.p.m.  On 
account  of  the  voltage  generated,  an  instrument  ab- 
solutely dead  beat  in  operation  can  be  supplied. 
Instruments  have  been  particularly  designed  by  the 
above  companies  of  unusually  high  resistance,  exceed- 
ing 3000  ohms  in  each  instrument,  so  that  the  length 
of  leads  connecting  the  magneto  or  generator  and  the 
indicating  instrument  have  no  effect  on  the  readings, 
and  also  one,  2  or  3  instruments  can  be  connected 
to  the  same  generator  without  affecting  the  indica- 
tions, where  it  is  desirable  to  place  a  recording  instru- 
ment in  the  office,  or  at  another  convenient  point. 


In  Fig.  1  is  shown  the  standard  Brown  electric 
tachfimeter,  generator,  leads  and  indicating  instru- 
ment as  usually  supplied,  while  in  Fig.  2  is  shown  a 
group  of  instruments  connected  to  a  generator  driven 
by  sprocket  and  chain,  2  indicating  instruments  and 
one  recording  instrument  being  connected  to  the  same 
generator  to  l)oth  indicate  and  record  the  speed  at  3 
different  points. 


FIG.  1.     THE  BROWN  STANDARD  ELECTRIC  TACHOMETER 

For  holding  large  machine  tools  at  the  desirable 
cutting  speed,  for  keeping  blast  furnace,  gas  or  steam 
blowing  engines  at  a  constant  speed  so  that  a  certain 
number  of  cubic  feet  of  air  per  minute  can  be  blown 
into  the  furnace,  for  tests  which  constantly  have  to 
be  made,  as  an  instance,  locomotive  tests  which  are 


PIG.  2. 


BROWN  INDICATORS  AND  ONE  RECORDER  CONNECTED 
TO  ONE  GENERATOR 


run  by  several  universities  and  larger  railroads'  depart- 
ments the  electric  tachometer  readily  gives  readings 
and  records  at  the  machine  or  at  a  distant  point  or 
both. 

To  anyone  who  desires  to  secure  an  indication  of 
the  speed  or  a  constant  record  on  a  chart,  the  above 
companies  will  be  glad  to  send  a  new  bulletin  describ- 
iu"-  the  Brown  Electric  tachometer. 
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CUTTING  LARGE  PIPE 

MACHINES  for  hand  threading  of  large  pipe 
have  been  perfected  to  the  point  where  this 
is  a  comparatively  easy  task.  Now  comes  a 
machine  for  hand  operation  which  will  as 
readily  cut  ofif  large  pipe,  running  from  2^  up  to  6 
in.  diameter.  This  is  a  new  Toledo  tool,  made  by  the 
Toledo  Pipe  Threading  Machine  Co.,  of  Toledo,  O. 
Cutting  is  done  by  4  knives  automatically  fed  by  star 
feed,  2  of  which  are  beveled  across  the  edge  and  cut 
a  V-shaped  section,  while  the  other  2  are  square  and 


FIG.    1.      THE   TOLEDO   PIPE   CUTTER   IN   ACTION 

following  in  the  V  cut  sweep  out  the  edges,  thus 
preventing  any  tendency  for  the  knives  to  bind  in 
the  cut. 

Extra  heavy  pipe  is  cut  as  readily  as  ordinary 
pipe,  merely  taking  a  longer  time  because  of  the 
increased  thickness.  A  3-jaw  chuck  fastens  the  cutter 
to  the  pipe,  each  jaw  being  worked  independently  so 
that  the  tool  can  be  quickly  centered  on  the  pipe. 


FIG.  2.   TOLEDO  CUTTER  SEPARATED  FOR  PLACING  ON  PIPE 

LINE 

Each  knife  is  worked  independently  until  it  comes 
to  the  surface  of  the  pipe,  and  all  knives  are  then  fed 
in  automatically  as  the  machine  is  revolved,  the  tool 
being  driven  by  a  pinion  working  on  a  beveled  gear 
and  operated  with  a  ratchet  handle.  But  little  room 
is  required  on  the  pipe,  so  that  a  section  only  1/16 
in.  long  can  be  cut  off  if  necessary. 


The  cutter  is  made  in  halves,  bolted  together,  soj 
that  a  pipe  already  in  a  line  can  be  cut  off  and  hav€ 
fittings  put  on  both  ends,  or  a  section  of  pipe  havinj_ 
fittings  on  both  ends  may  be  cut  in  two.     The  knives 
are  of  special   steel,   so  made   that  they   can   readily 
be  reground  as  often  as  desired. 


NATIONAL  TUBE  CO,  1913  EDITION 
BOOK  OF  STANDARDS 

THE  1913  edition  of  the  Book  of  Standards  has 
just  been  received  from  the  press.  It  contains 
559  pages  4  by  65^  in.  and  is  printed  on  Canter- 
bury Bible  paper;  the  book  including  the  bind- 
ing being  not  quite  ^  in.  thick  will  fit  the  pocket 
readily.  ^ 

The  information  incorporated  has  made  it  strictly 
a  pipe  handbook  and  as  such  it  will  find  an  immense 
use  with  the  trade.  The  index  will  be  found  very 
complete,  all  headings  being  thoroughly  cross  indexed. 
There  are  approximately  4000  references  found  in  the 
index. 

Several  pages  are  devoted  to  a  descriptive  article 
covering  the  main  process  of  manufacturing  both 
welded  and  seamless  tubes,  also  giving  information 
in  regard  to  the  threading,  durability  and  physical 
properties,  etc.,  of  the  various  kinds  of  pipes  and 
tubings  made.  An  article  on  protective  coating, 
Matheson  joint  pipe,  and  Converse  joint  pipe  contains 
desirable  information  on  these  subjects. 

Tubular  electric  line  poles  receive  considerable 
attention,  various  types  of  joints  being  described  and 
illustrated.  Full  tabular  information  is  given  for 
poles  from  22  to  40  ft.,  showing  lengths  of  sections, 
size  of  butt,  weight,  thickness,  greatest  load  pole  will 
vary,  etc. 

Several  pages  describe,  illustrate  and  contain 
tables  in  regard  to  lap,  weld  and  seamless  tubes, 
upset  and  expanded,  wrought  pipe  bends,  butted  and 
strapped  joints,  bump  joints,  valves  and  fittings  in- 
cluding various  kinds  of  nipples  and  flanges,  land 
buildings  and  ladders,  working  barrels,  cylinders, 
Shelby  seamless  specialties,  physical  properties  of 
carbonic  acid  gas,  Briggs  standard  holding  power  of 
boiler  tubes,  thermal  expansion  of  iron  and  steel 
tubes. 

Considerable  prominence  is  given  to  articles  on 
strength  of  tubes  and  cylinders  under  internal  fluid 
pressure  and  collapsing  pressures.  Both  of  these 
papers  are  very  complete  and  have  been  extracted 
from  papers  by  Prof.  R.  T.  Stewart,  Dean  of  Mech. 
Engr.  Dept.,  University  of  Pittsburgh,  and  read  by 
him  before  the  A.  S.  M.  E.  Se.veral  of  the  formulas 
are  compared  and  results  of  actual  tests  are  given. 
Tables  which  show  the  probable  collapsing  and  burst- 
ing strengths  of  standard  tubes,  will  benefit  the  me- 
chanical engineer,  especially  in  the  connection  with 
boiler  engineering  problems. 

An  article  covering  pipe  used  as  columns,  is  given 
with  tables  showing  the  use  of  standard,  extra  strong, 
and  double  extra  strong  pipe  based  on  the  New  York 
Building  Code  as  well  as  the  Chicago  Building 
Ordinances. 

Considerable  attention  is  given  to  the  mechanical 
properties  of  solid  and  tubular  beams,  of  usual  and 
unusual  shapes.  As  tubing  is  finding  considerable 
usage  in  the  mechanical  field,  notably  in  automobile 
construction,  this  data  is  particularly  useful.  This 
article  is  accompanied  by  tables  giving  the  mechanical 
properties  of  solid  and  tubular  beams  of  uniform  cross 
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section,  various  conditions  of  loading  are  illustrated 
and  formulas  are  shown  to  secure  their  physical  prop- 
erties values.  Unusual  shapes  are  illustrated  and 
formulas  given  to  secure  their  properties  as  beams 
or  columns. 

An  article  on  safety  factors  and  safe  working 
stresses  is  given,  which  shows  through  what  ranges, 
values  should  be  used  for  safe  operation. 

Chapters  are  supplied  giving  information  in  regard 
to  water,  gas,  steam  and  air.  It  has  not  been  the 
intention  to  go  deeply  into  these  various  subjects, 
only  in  so  far  as  they  concern  tubular  products. 

Several  pages  are  devoted  to  area  and  weight  fac- 
tors for  tubes  and  pipes  by  means  of  which  it  is 
readily  possible  to  figure  the  area  and  weight  of  vari- 
ous kinds  of  tubing. 

A  special  table  is  shown  by  means  of  which  it  is 
possible  to  find  directly  the  weights  of  nearly  all  sizes 
and  thickness  of  steel  tubing  up  to  36  in.  in  diameter. 
By  means  of  factors  weights  of  various  other  metallic 
tubing  can  be  found. 

A  table  showing  properties  of  tubes  and  round 
bars  gives  circumference,  area,  weight,  surface  in 
square  feet,  volume,  moment  of  inertia,  radius  of 
gyration,  etc.,  for  tubes  and  bars  up  to  and  including 
36  in.  This  data  is  given  in  increments  of  0.01  in.  up 
to  16  in.  and  increases  from  there  by  >^-in.  incre- 
ments to  36-in. 

The  metric  system  is  included  with  conversion 
methods  for  most  of  the  more  commonly  used  meas- 
ures including  temperatures. 

A  glossary  of  terms  used  in  the  pipe  and  fittings 
trade  will  be  found  in  the  back  of  the  book  and  in 
many  instances  the  meanings  of  many  of  the  more 
or  less  well  known  words  used  in  this  trade  are 
defined. 

Copies  can  be  had  from  the  National  Tube  Co., 
Pittsburgh,  Pa.,  for  $3  each. 

EVAPORATORS  FOR  REFRIGER- 
ATING PLANTS 

ONE  of  the  greatest  difficulties  in  connection 
with  the  production  of  pure  colorless  and  odor- 
less distilled  water  for  making  ice  has  been 
the  rusting  effect  carried  into  the  water  from 
contact  with  iron  or  steel  portions  of  the  apparatus. 
Infinitesimal  as  this  may  appear,  from  a  casual  ex- 
amination of  the  apparatus  to  be  used  for  this  purpose, 
it  se.ems  to  be  magnified  many-fold  by  the  time  the  ice 
is  formed,  all  impurities  of  every  sort  being  concen- 
trated at  the  center  of  the  cake,  at  which  point  the 
rust  shows  up  in  the  form  of  ruddy  streaks.  Inability 
to  cope  with  this  situation  has  caused  the  despair  of 
many  a  manager  in  such  a  plant. 

In  the  type  of  Swenson  evaporator  which  has  been 
especially  designed  for  this  purpose,  the  water  is  not 
permitted  to  come  in  contact  with  any  ferric  material. 
Tubes  and  tube-plates  are  brass,  which  is  proof  against 
the  picking  up  of  impurities  by  the  water  in  passing 
through.  As  a  result,  the  can  ice  made  from  water 
distilled  in  this  way  is  absolutely  pure  and  free  from 
air  and  other  noncondensible  gases,  as  well  as  from 
iron  rust,  oil  and  other  substances  producing  color, 
odor  or  dust. 

Another  feature  of  ice  production  which  is  fre- 
quently not  satisfactorily  provided  for,  is  the  relation 
of  distilling  capacity  to  the  other  operations  of  the 
plant.  This  can  be  met  only  by  having  the  apparatus 
designed    by    an    experienced    refrigeration    engineer 


one  who  has  successfully  put  in  operation  plants  of  this 
character  and  who  is  therefore  competent  to  proportion 
the  different  factors  one  to  the  other.  The  number  of 
effects  most  economically  used  in  producing  the  dis- 
tilled water  will  depend  upon  local  conditions,  the 
entire  layout  being  designed  to  produce  distilled  water 
of  absolute  purity. 

This  is  the  latest  line  into  which  the  Swenson  Evap- 
orator Co.  has  gone,  the  experience  in  half  a  dozen 
other  industries  having  developed  the  evaporating 
apparatus  to  the  highest  possible  efficiency.  It  re- 
quired only  the  specific  application  of  well  established 
apparatus  to  a  new  use  to  make  a  thorough  success  of 
the  new  field. 


NEWS  NOTES 

An  immense  power  plant  is  being  constructed  on 
the  south  side  of  the  Kanawha  River,  at  Cabin  Creek 
Junction  in  the  heart  of  the  Kanawha  coal  field  in  West 
Virginia.  The  power  plant,  where  electricity  will  be 
generated  for  use  at  the  mines  and  for  transmission  to 
cities  in  the  Kanawha  and  Ohio  Valleys,  is  one  of  a  chain 
of  plants  to  be  constructed  throughout  the  Kanawha  and 
New  River  canons.  Within  a  few  years,  the  promoters 
expect  to  supply  electric  power  to  every  coal  operation 
in  the  Kanawha  and  New  River  fields. 

The  Southern  Power  Co.,  of  Charleston,  N.  C, 
having  bought  the  Hickory  Light  and  Power  Co.  from 
Col.  Thornton  for  $65,000,  the  people  of  Hickory  natu- 
rally expect  further  development  in  that  section  by  the 
company.  Engineers  of  the  Southern  Power  Co.  have 
for  several  weeks  been  engaged  in  surveying  in  the 
neighborhood  of  Lookout  Shoals  with  a  view  to  selecting 
the  best  site  for  the  power  plant,  which  is  expected  to 
develop  from  16,000  to  20,000  hp.  The  decision  as  to 
the  exact  location  has  not  been  given,  W.  S.  Lee  stating 
several  days  ago  that  a  complete  investigation  of  all 
the  available  sites  would  be  made  before  decision  was 
reached.  The  area  in  which  there  is  a  probability  of  its 
being  located  comprises  a  corner  of  each  of  the  counties 
of  Catawba,  Caldwell  and  Iredell. 

Rapid  growth  during  the  past  year  of  The  Griscom- 
Russell  Co.,  the  successor  to  The  Griscom-Spencer  Co., 
Russel  Engine  Co.,  and  The  James  Reilly  Repair  &  Sup- 
ply Co.,  was  celebrated  by  a  dinner  given  to  Clement 
Acton  Griscom,  Jr.,  President  of  the  Company,  by  the 
G-R  Lunch  Club,  which  is  composed  of  the  officers  and 
heads  of  departments  of  the  company.  The  particular 
occasion  for  the  celebration  was  the  completion  of  Mr. 
Griscom's  first  year  in  the  active  management  of  the 
business,  and  his  twenty-first  year  as  president  of  the 
company. 

Nearly  one  hundred  members  of  the  staff  attended, 
including  the  New  York  sales,  engineering  and  account- 
ing forces,  and  the  cost  and  office  staff  and  foremen  from 
the  Jersey  City  Shops.  The  Works  at  Massillon  were 
represented  by  Arvine  Wales,  vice-president,  and  R.  J. 
Pabodie,  works  manager.  G.  V.  S.  Michaelis,  vice-presi- 
dent and  treasurer,  was  toastmaster. 

It  is  reported  that  several  Birdsboro,  Pa.,  people 
have  bought  the  old  Smith  mill  property  along  Six  Penny 
Creek  and  intend  to  erect  an  electric  plant  to  supply  the 
community  with  power  for  lighting. 

An  extr.\  set  of  machinery  is  being  installed  at  the 
( )sceola,  Iowa,  Light,  Heat  and  Power  Co.  plant  which 
is  to  furnish  power  to  supply  the  town  of  Murray  with 
electric  light. 
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Nacodoches,  Texas,  is  preparing  to  build  a  muni- 
cipal light  plant  at  a  cost  of  approximately  $30,000. 
Bids  have  been  asked  for  labor  and  material,  and  the 
project  is  practically  assured. 

Ballinger  &  Perrot  have  completed  drawings  and 
specifications  and  invited  bids  for  additions  to  the  power 
house  of  Charles  W.  Young  &  Co.,  between  North  Twen- 
ty-sixth Street  and  West  College  Avenue,  Philadelphia, 
Pa.  The  building  will  have  a  frontage  on  Twenty-sixth 
Street  of  36  ft.,  and  a  depth  of  64  ft. 

The  Chicago  office  of  the  Nelson  Valve  Co.,  Phila- 
delphia, is  now  at  174  N.  Market  St.  McMaster-Carr 
Supply  Co.  will  act  as  direct  representatives  carrying 
full  stock  of  Nelson  valves,  having  arranged  to  give 
prompt  attention  to  all  inquiries  and  orders  on  the  full 
line  of  iron,  brass  and  steel  valves. 

G.  R.  Griffin,  general  manager  of  the  Tri-State  Rail- 
way &  Electric  Co.,  announces  that  his  concern  will  build 
a  $2,000,000  powerhouse  on  a  site  near  Midland,  Pa. 
The  company  has  obtained  control  of  coal  mines  near  at 
hand  for  fuel.  The  J.  C.  White  Engineering  Co.,  New 
York,  will  have  charge  of  the  work. 

Leonard  Goodwin,  recently  of  the  Boston  office  of 
Lockwood,  Greene  &  Co.,  has  been  appointed  manager 
of  its  Chicago  office,  in  the  First  National  Bank  Building. 
Harold  V.  Goes,  formerly  manager  at  Chicago,  has  been 
transferred  to  the  Boston  office  to  assume  charge  of 
special   work. 

The  H.  W.  Johns-Manville  Co.  announces  the  re- 
moval of  its  Newark  office  to  239  Halsey  St.  This  new 
office  and  salesroom  is  located  on  the  ground  floor  of 
a  modern  building  in  the  heart  of  the  city's  business 
center.  With  a  floor  area  of  4000  sq.  ft.,  ample  space  is 
afforded  for  the  display  of  the  company's  varied  line  of 
products. 

A  manufacturer  in  Cambridge,  Virginia,  recently 
had  occasion  to  inquire  into  the  matter  of  exhaust  fans. 
He  remembered  that  there  was  a  manufacturer  of  such 
machines  in  Detroit,  but  did  not  recall  the  name,  conse- 
quently addressed  his  letter  "Manufacturers  of  Blowers 
for  Planing  Mills,  Detroit,  Mich.,"  which  letter  was 
promptly  delivered  at  the  office  of  the  American  Blower 
Co. 

Rochester  Railway  &  Light  Co.  is  planning  to 
enlarge  its  South  Water  St.  §tation  again.  This  station 
was  enlarged  in  1905,  and  again  in  1910,  but  increased 
demands  for  power  mean  that  another  enlargement  is 
necessary.  The  floor  space  will  be  doubled,  the  new 
part  being  of  brick  and  steel.  The  machinery  has  been 
ordered  for  October  delivery. 

The  Western  Economic  Society,  whose  offices  are 
at  58th  St.  and  Ellis  Ave.,  Chicago,  is  planning  a  con- 
ference on  March  14  and  15  at  the  Hotel  Sherman,  Chi- 
cago, on  the  subject  of  Scientific  Management  and  the 
Reduction  of  Waste  in  Materials  and  Labor  in  the  In- 
dustries of  the  Country.  Many  eminent  men  have  ac- 
cepted invitations  to  be  present  at  the  conference  and  to 
present  papers  upon  the  different  features  of  waste 
elimination. 

At  Donaldsonville,  La.,  a  new  power-house  which 
will  occupy  a  portion  of  the  site  of  the  present  plant  is 
to  be  erected.  Contracts  for  machinery  and  apparatus 
to  be  used  in  modernizing  the  plant  have  been  awarded. 
It  is  hoped  the  new  system  will  be  in  operation  early  in 
the  summer.  The  improvements  include  the  installation 
of  Deisel  engines  and  electric-driven  pumps. 
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Vanda  Packing  Co.  has  removed  its  New  York 
office  from  96  Spring  St.  to  Madison  Ave.  and  25th  St. 

At  Elmira,  N.  Y.,  drillers  have  started  work  on  the 
East  Water  St.  ground  upon  which  the  new  power  plant 
of  the  Elmira  Water,  Light  &  Railroad  Co.  will  be  erected 
this  coming  spring  and  summer. 

The  branch  office  managers  and  selling  engineers 
of  the  American  Blower  Co.  met  for  their  annual  con- 
vention at  the  Hotel  Pontchartrain,  Detroit,  January  23, 
24  and  25.  Enthusiasm  with  regard  to  the  business  of 
the  past  year  as  well  as  prospects  for  the  future  was 
evident  throughout  all  the  sessions.  Questions  relating 
to  engineering,  salesmanship,  administration,  works- 
management  and  production  were  discussed  at  consider- 
able length. 

W.  E.  Hardy,  formerly  manager  of  the  Diamond 
Mechanical  Branch  of  the  Diamond  Rubber  Co.  at  New 
York  City,  has  succeeded  I.  R.  Bailey  as  sales  manager 
of  the  mechanical  rubber  goods  department  of  the  com- 
pany.    Mr.  Hardy  assumed  his  new  duties  January  15, 

1913- 

Mr.  Hardy  and  his  organization  will  continue  to 
serve  the  trade  in  a  manner  that  will  merit  future  in- 
quiries. 

The  work  of  reconstructing  the  plant  of  the  Clark- 
Gay  Manufacturing  Co.,  one  and  one-half  miles  south- 
west of  Little  Rock,  Ark.,  has  begun.  A  modern  and 
more  pretentious  structure  than  the  one  destroyed  by 
fire  on  January  14  will  be  erected. 

The  most  up-to-date  machinery  will  be  placed  in  the 
new  building  and  a  concrete  boiler  house  will  be 
built  to  avoid  danger  of  fire.  The  building  will  also  be 
fitted  out  with  an  automatic  sprinkler.  The  cost  is  not 
yet  known  as  the  plans  are  but  partially  drawn.  In  the 
meantime  all  wagon  spokes  and  hubs,  staves  and  headings 
will  be  manufactured  on  temporary  machinery. 

The  Terry  Steam  Turbine  Co.  announces  that  on 
and  after  Feb.  15,  the  general  sales  office  will  be  removed 
to  the  works  at  Hartford,  Conn.,  and  will  be  under  the 
direction  of  Norman  L.  Snow.  The  New  York  office 
will  remain  under  the  charge  of  Frederick  D.  Herbert, 
as  in  the  past. 

Refrigerating  and  Engineering  Ltd.,  Somerset  Block, 
Winnipeg,  have  been  appointed  agents  for  the  same  com- 
pany, for  the  territory  represented  by  Manitoba,  Alberta, 
and  Saskatchewan.  The  Terry  Co.  already  has  agents 
at  Toronto  and  Montreal,  Canada. 

Robinson,  Gary  &  Sands,  St.  Paul,  Minn.,  have  been 
appointed  Northwestern  agents  for  the  company.  They 
will  give  particular  attention  to  Minnesota,  North  and 
South  Dakota  territory. 

The  Standardization  Processing  Co.'s  plant  at 
Chattanooga,  Tenn.,  which  is  being  erected  near  the 
Chattanooga  Coffin  Co.'s  plant,  is  being  rushed  to  com- 
pletion. The  brick  work  has  been  finished  as  high  as  the 
second  floor,  and  work  on  the  roof  will  be  begun  at  once. 
Every  effort  is  being  made  to  have  the  building  ready 
for  business  soon.  Additional  contracts  have  also 
recently  been  let  for  a  brick  boilerhouse,  41x41,  and  a 
boilerhouse,  45x100  ft.  The  superintendent  and  foreman, 
when  operations  begin,  will  probably  be  taken  from  the 
Coosa  Mfg.  Co.,  of  Piedmont,  Ala.,  a  plant  handled  by 
the  same  people  interested  here.  There  will  also  be  em- 
ployment for  approximately  40  men  and  women  in  the 
office  and  factory  work.  The  line  of  work  handled  by 
the  company  is  a  process  of  mercerizing  cotton  goods, 
giving  a  silk  effect.  Their  business  will  be  with  knitting 
and  hosiery  mills. 
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At  Denison,  Texas,  the  Diamond  Ice  Co.  has  begun 
the  erection  of  its  plant.  Machinery  and  other  equip- 
ment capable  of  manufacturing-  30  tons  of  ice  every 
24  hr.  has  been  ordered.  This  will  give  Denison  2  ice 
plants  with  a  combined  capacity  of  130  tons  daily. 

In  September,  1913,  the  meeting  of  the  refrigerating 
interests  of  the  world  will  be  held  in  Chicago,  and  at  the 
same  time  an  exposition  of  refrigerating  apparatus  will 
be  installed  in  the  amphitheater  at  42nd  and  Halsted  Sts. 
It  is  expected  that  some  6cxd  delegates  will  attend  the 
Refrigeration  Congress  from  Europe,  South  America 
and  other  parts  of  the  world,  and  that  the  exposition  will 
be  the  most  complete  ever  brought  together  of  refriger- 
ating machinery  and  processes.  The  General  Manager 
of  the  exposition  is  Wm.  E.  Skinner,  819  Exchange 
Ave.,  Chicago,  from  whom  full  particulars  in  regard  to 
the  exposition  can  be  obtained  by  anyone  interested. 

A  SERIES  OF  CONSULAR  REPORTS  on  the  markets  for 
American-made  machine  tools  in  Latin  America  will  be 
issued  in  the  near  future  by  the  Bureau  of  Foreign  and 
Domestic  Commerce.  Lists  of  firms  and  individuals  who 
sell  and  use  machine  tools  in  the  various  countries  are 
a  valuable  feature,  and  considerable  attention  is  given 
the  sales  methods,  credit  terms,  etc.  The  Latin  Ameri- 
can countries  are  largely  agricultural  and  the  demand  for 
machine  tools  has  consequently  been  limited,  but  there 
is  an  increasing  use  of  machinery  of  this  sort  in  some 
localities  in  Latin  America  especially  in  connection  with 
railroad  repair  shops. 

Providence  Engineering  Works,  Providence,  R.  I., 
has  been  reorganized  and  will  resume  work  building  the 
Rice  &  Sargent  Corliss  engine  and  continuing  its  con- 
tract work  as  before. 

The  personnel  of  the  corporation  is  a  strong  one  and 
includes  James  Coulter  and  Norman  Leeds,  who  are  both 
prominent  in  the  management  of  the  Automatic  Machine 
Co.,  Bridgeport,  Conn.  Mr.  Coulter  will  have  the  me- 
chanical and  engineering  supervision  of  the  Providence 
Engineering  Works.  Associated  with  him  on  this  side 
of  the  management  will  be  the  old  engineering  staff  of 
the  company.  Richard  A.  Robertson  remains  as  Presi- 
dent of  the  corporation  and  will  continue  to  participate 
actively  in  the  management.  The  other  officers  are  as 
follows :  Vice  President,  James  Coulter ;  Treasurer,, 
Norman  Leeds ;  Assistant  Treasurer  and  Secretary, 
Frank  L.  Vaughan.  The  directors  are  President  Robert- 
son, Vice  President  Coulter,  Treasurer  Leeds,  Assistant 
Treasurer  and  Secretary  Vaughan  and  James  M.  Scott, 
Randolph  T.  Ode  and  Arthur  A.  Fuller,  Providence ;  V. 
Everit  Macy  and  F.  Kingsbury  Curtis,  New  York  City. 

The  Providence  Engineering  Works  has,  now  been 
discharged  from  the  hands  of  the  receivers  and  has  be- 
gun business  on  a  new  basis.  The  house  was  founded 
in  1829  as  the  Thurston  &  Gardner  Co.,  and  30  yr.  later 
became  the  Providence  Steam  Engine  Co.,  which  name 
continued  until  1899,  when  the  business  was  incorporated 
under  its  present  name. 

The  New  Jersey  and  New  York  Power  Corporation 
will  spend  between  $8,000,000  and  $10,000,000  in  dam- 
ming the  Neversink  River  and  constructing  a  power 
plant  near  Monticello,  N.  Y.  The  plant  will  be  for 
generating  electricity  which,  it  is  unofficially  stated,  will 
be  used  to  electrify  the  Erie  Railroad,  the  impression 
prevailing  that  the  J.  P.  Morgan  interests  are  back  of 
the  enterprise. 

The  dam  will  be  over  800  ft.  long  and  will  cost 
about  $3,000,000.  The  valley  will  be  flooded  back  for 
15  miles  and  will  completely  engulf  what  is  now  the 


village  of  Bridgeville.  A  tunnel  more  than  3  miles 
long  will  be  cut  through  the  Shawangunk  Mountain 
to  the  valley  of  Haven.  A  branch  railroad  will  be  built 
from  the  dam  to  connect  with  the  Port  Jervis  and  Mon- 
ticello Railroad  at  St.  Joseph's  station. 

Representatives  of  the  company  say  that  work  will 
be  commenced  in  early  spring  and  that  3000  men  will 
be  employed.  Six  years  will  be  required  to  complete 
the  plant. 


BOOK  REVIEW 

Alternating-Current  Machinery.  By  Wm.  Esty, 
467  pages,  bound  in  half  morocco,  65^  by  9>4  in.  This 
treatise  has  been  prepared  with  the  special  object  of 
giving  the  beginner  and  the  so-called  practical  electrician 
a  working  knowledge  of  alternating-current  apparatus, 
in  order  that  he  may  know  how  to  install  and  operate 
it  intelligently.  The  book  contains  no  mathematics  be- 
yond the  simplest  trigonometry  and  great  pains  have 
been  taken  to  make  the  description,  explanations  and 
proofs  simple  and  clear. 

The  Bureau  of  Mines  announces  the  following  new 
publications : 

Second  Annual  Report  of  the  Director  of  the  Bureau 
of  Mines,  1911-12;  J.  A.  Holmes,  Director,  1912;  88  pp. 

Bulletin  45  ;  sand  available  for  filling  mine  workings 
in  the  Northern  Anthracite  Coal  Basin  of  Pennsylvania, 
by  N.  H.  Darton  ;  1912 ;  33  pp. ;  8  pis. 

Technical  Paper  2)^ ;  the  cementing  process  of  ex- 
cluding water  from  oil  wells  as  practiced  in  California, 
by  Ralph  Arnold  and  V.  R.  Garfias ;  1912;  10  pp. 

Miners'  Circular  11  ;  accidents  from  mine  cars  and 
locomotives,  by  L.  M.  Jones;  1912;  16  pp. 

The  Bureau  of  Mines  has  copies  of  these  publications 
for  free  distribution,  but  cannot  give  more  than  one 
copy  of  the  same  bulletin  to  one  person.  Requests  for 
all  papers  cannot  be  granted  without  satisfactory  reason. 
Those  asking  for  publications  are  requested  to  order 
them  by  number  and  title.  Applications  should  be  ad- 
dressed to  the  Director  of  the  Bureau  of  Mines,  Wash- 
ington, D.  C. 

An  Extension  of  the  Dewey  Decimal  system  of 
Classification  Applied  to  the  Engineering  Industries,  by 
L.  P.  Breckinridge  and  G.  A.  Goodenough,  was  origi- 
nally issued  as  Bulletin  No.  9  of  the  Engineering  Experi- 
ment Station  in  1906. 

The  filing  and  classification  of  engineering  data  has 
become  a  matter  of  much  importance,  and  this  bulletin 
was  prepared  for  use  as  a  guide  in  carrying  out  such 
work.  The  original  edition  of  Bulletin  No.  9  was 
subject  to  the  usual  gratuitous  distribution,  and  the 
subsequent  demands  were  such  that  a  second  edition  was 
printed  and  ultimately  distributed.  Altogether  20,000 
copies  were  sent  out.  The  demand  having  continued  it 
was  finally  decided  again  to  revise  and  to  print  a  limited 
edition.  This  has  now  been  accomplished  and  the  revised 
bulletin  much,  extended  as  compared  with  the  original 
edition,  is  ready  for  distribution.  It  presents  subdivisons 
of  subjects  in  such  detail  as  to  constitute  a  complete 
classification  for  most  engineering  industries,  even 
though  they  are  highly  specialized.  The  revision  has 
been  made  in  accordance  with  the  1911  edition  of  "Deci- 
mal Classification"  by  Melvil  Dewey. 

The  revised  edition  of  Bulletin  No.  9  will  NOT  be 
subject  to  gratuitous  distribution.  A  copy  will  be  sent 
post-paid  upon  the  receipt  of  fifty  cents  by  W.  F.  M. 
Goss.  Director  of  the  Engineering  Experiment  Station. 
Universitv  of  Illinois,  Urbana,  111. 
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Since  the  discovery  of  the  X-Ray  by  Roentgen,  our 
views  concerning  the  composition  of  matter  have  under- 
gone a  great  change.  We  know  now  that  many  of  the 
commonplace  occurrences  of  everyday  Hfe  depend  on  the 
actions  and  activities  of  particles  too  small  to  be  rendered 
visible,  even  under  the  most  powerful  microscope.  The 
methods  which  scientists  have  used  to  study  these  actions 
have  been  marvelously  ingenious  and  delicate.  Especially 
our  notions  as  to  the  precise  nature  of  electricity  and 
magnetism  have  changed.  These  are  matters  which  are 
discussed  chiefly  by  mathematical  processes  in  Bulletin 
62,  just  issued  by  the  Engineering  Experiment  Station 
of  the  University  of  Illinois.  The  Bulletin  is  entitled 
"The  Electron  Theory  of  Magnetism,"  and  its  author  is 
Dr.  Elmer  H.  Williams  of  the  Department  of  Physics. 

Copies  of  Bulletin  62  may  be  obtained  upon  applica- 
tion to  W.  F.  M.  Goss,  Director  of  the  Engineering  Ex- 
periment Station,  University  of  Illinois,  Urbana,  Illinois. 


CATALOG  NOTES 

THE  LARGEST  AND  MOST  COMPLETE  pro- 
duction catalog  ever  issued  by  the  Joseph  Dixon  Cruci- 
ble Co.,  Jersey  City,  N.  J.,  is  now  being  mailed  to  the 
thousands  of  manufacturers,  jobbers,  purchasing 
agents  and  others  interested  in  graphite,  crucibles, 
paint,  lubricants,  pencils  and  the  other  productions  of 


DIXON  S 


the  company.  Though  over  100  pages  of  type  and 
illustrations  are  used,  this  catalog  does  not  attempt  to 
carry  a  full  description  of  the  entire  line  and  only  a 
few  of  the  many  hundreds  of  Dixon's  American  graph- 
ite pencils  are  listed.  If  you  are  particularly  interested 
in  the  many  forms  and  uses  of  graphite  you  are  in- 
vited to  send  for  a  copy  of  this  catalog. 

LEAD  LINED  IRON  PIPE  CO.,  of  Wakefield, 
Mass.,  has  issued  its  1913  calendar  with  colored  illus- 
trations showing  cross  sections  of  its  pipe. 

A  TRUE  SPORTSMAN  is  characterized  in  a  sug- 
gestive paragraph  quoted  on  the  artistic  calendar 
issued  by  the  American  Steam  Gauge  &  Valve  Man- 
ufacturing Co. 

-i  SPRAGUE  ELECTRIC  WORKS  of  General  Elec- 
tric Co.  has  issued  an  illustrated  pamphlet.  No.  117, 
which  supersedes  No.  114  and  gives  a  brief  outline  of 
the  principal   Sprague   electric   products. 

"TANTALLON  CASTLE,  North  Berwick,  Scot- 
land," reproduced  by  color  photography  from  the  origi- 
nal painting  by  Thomas  Moran,  is  a  sea  view  decorat- 
ing a  large  and  handsome  calendar  from  Morris  Ma- 
chine Works,  Baldwinsville,  N.  Y. 

CATALOG  No.  1200  from  The  Bristol  Co.,  Water- 
bury,  Conn.,  contains  48  pages  on  the  company's  re- 
cording thermometers,  for  temperatures  between  90  deg. 
F.  and  500  deg.  F. 

Bulletin  No.  138  from  the  same  company  describes 
its  electric  time  recorder  for  recording  time  of  mechanical 
movements,  machine  operation,  valve  reversals,  etc. 

Bulletin  No.  139  describes  Bristol's  mechanical  time 
recorder  for  continuously  recording  time  and  extent  of 
mechanical  movements. 


THE  GENERAL  ELECTRIC  CO.  has  recently 
issued  Bulletin  No.  A4004-,  which  describes  the  G-E 
steam  flow  meter.  This  bulletin  supersedes  the"  com- 
pany's previous  bulletin.  No.  4836,  on  this  subject; 
Bulletin  No.  A4039,  which  is  devoted  to  direct-current 
motor-starting  and  speed-regulating  rheostats  and 
panels,  supersedes  previous  bulletins,  Nos.  4600,  4559 
and  4533,  on  this  same  subject. 


TRADE  NOTES 

DEMAND  in  Salt  Lake  City,  Utah,  and  vicinity, 
for  J-M  asbestos  roofing,  shingles,  pipe  coverings,  and 
other  products  manufactured  by  the  H.  W.  Johns-Man- 
ville  Co.,  has  increased  to  such  an  extent,  that  this  com- 
pany has  found  it  expedient  to  open  a  branch  office  in 
the  Dooly  Block,  in  that  city,  which  will  materially 
facilitate  the  handling  of  correspondence,  orders,  etc. 

IN  THE  NEW  building  of  the  Maryland  Casualty 
Co.,  at  Baltimore,  Md.,  is  installed  a  thoroughly  mod- 
ern power  plant  for  furnishing  heat,  light  and  ventila- 
tion, as  well  as  modern  conveniences  of  cooled  drink- 
ing water,  vacuum  cleaning  and  fire  protection.  The 
sources  of  power  are  a  bank  of  3  150-hp.  Heine  water- 
tube  boilers  with  superheaters,  to  give  steam  at  150 
lb.  pressure  and  100  deg.  F.  superheat,  and  3  Lentz 
engines  with  poppet  valves  specially  adapted  to  use 
superheated  steam  and  driving  direct  Westinghouse 
generators  of  125,  75  and  50  kw.  capacity,  delivering 
current  on  the  3-wire  system  at  250-125  volts. 

THE  AMERICAN  ENGINE  CO.,  of  Bound  Brook, 
N.  J.,  has  received  an  order  from  the  Portland  Iron 
Works,  Portland,  Oregon,  for  2  looo-hp.,  triple  ex- 
pansion, angle  type  engines  for  use  on  2  Government 
dredges  being  constructed  by  the  Portland  Iron  Works. 
The  engines  will  be  of  the  twin-angle  type  with  2  hori- 
zontal and  2  vertical  cylinders,  the  2  vertical  being  the 
low-pressure,  and  will  be  directly  connected  to  a  large 
centrifugal  pump.  This  type  of  engine  was  selected  be- 
cause, being  well  balanced,  it  operates  at  comparatively 
high  speed  thus  permitting  a  more  advantageous  design 
of  centrifugal  dredge  pump.  The  angle  arrangement 
also  eliminates  vibration  and  pounding  and  saves  floor 
space,  all  of  which  are  desirable  features  for  this  ser- 
vice. The  company  states  that  it  has  a  large  volume  of 
orders  on  its  books,  and  that  the  business  outlook  for 
the  coming  year  is  excellent. 

YORK  MANUFACTURING  CO.  reports  the  fol- 
lowing among  recent  installations : 

Border  City  Ice  &  Cold  Storage  Co.,  Fort  Smith, 
Ark.,  one  175-ton  vertical  single-acting  refrigerating 
machine  and  compression  side ;  Kent  Co.,  Ltd.,  Mon- 
treal, Canada,  one  30-ton,  refrigerating,  horizontal, 
double-acting  machine  for  Island  Cold  Storage  Co., 
Ltd.,  Prince  Edward  Island,  Ontario,  Canada ;  Ville 
Platte  Light  &  Ice  Co.,  Ville  Platte,  La.,  one  complete 
15-ton  flooded  can  ice  making  plant  with  vertical, 
single-acting  compression  side ;  Schantz  Co.,  New 
York,  N.  Y.,  one  20-ton,  vertical,  single-acting,  belt- 
driven  compression  side  and  brine  refrigerating  sys- 
tem for  Maine  Creamery  Co.,  Providence,  R.  I. ;  Man- 
hattan State  Hospital,  Wards  Island,  N.  Y.,  one  50-ton, 
horizontal,  double-acting,  steam-driven  compression 
side  ;  D.  Kinnah,  Princeville,  111.,  one  4-ton,  belt-driven 
compression  side  and  refrigerating  plant ;  Federal  Tool 
Co.,  East  Boston,  Mass.,  one  11-ton,  belt-driven  com- 
pression side  and  water  cooling  plant;  Surgeon  Bros., 
Bocas  Del  Toro,  Panama,  one  4-ton,  belt-driven  com- 
pression side  and  2-ton  ice  making  plant. 
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Sparks  From  The  Advertising  Pages 
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"We  look  upon  all  of  our  advertising  as  an  in- 
vestment. The  moment  that  any  part  of  it  be- 
gins to  look  like  expense,  that  part  is  put  under  a 
microscope,  analyzed  more  thoroughly  thari  ever 
and  if  it  continues  to  look  like  expense,  we  stop 
it  and  begin  to  put  the  money  into  something 
else. 

"As  a  matter  of  fact,  we  never  really  feel  that 
our  advertising  is  actually  costing  us  anything ; 
for  we  study  our  situation  so  thoroughly  that 
we're  just  about  sure  that  something's  worth 
more  than  a  dollar  to  us  before  we  spend  a  dollar 
to  buy  it. 

"Of  course  we  can't  always  see  the  dollar  plus 
value  for  each  dollar  spent  right  off  the  reel  in 
a  tangible  way,  but  we  do  make  it  a  point  to  be 
always  satisfied  in  our  own  minds  that  the  ulti- 
mate value  will  be  at  least  equal  the  price  we 
paid  for  it." 

Thus  spoke  the  advertising  manager  of  a  big 
Eastern  jNIanufacturing  concern  recently  in  dis- 
cussing his  firm's  appropriation  for  the  current 
year — a  man  who  looks  after  the  investment  of 
big  sums  of  money  annually. 

His  advertising  is  an  investment  because  he 
spends  money  for  something  from  which  he  will 
realize  future  benefit — benefit  which  is  profitable 
in  relation  to  the  amount  invested. 

If  it  were  an  expense,  the  benefit  derived 
would  end  with  tlie  purchase  and  there  would  be 
no  profitable  returns  in  the  future. 

An  advertiser  can  make  his  advertising  ap- 
propriation an  investment  or  an  expense  as  he 
chooses.  Careful  study  and  discriminating 
judgment  in  spending  it  will  make  it  pay. 


In  the  same  way,  the  manner  in  which  you 
read  the  advertisements  makes  you  either  an 
investor  or  a  spender. 

If  you  take  a  minute  now  and  then  to  look 
through  the  advertising  pages,  glance  casually 
at  a  striking  illustration  which  catches  your  eye, 
or  note  with  momentary  interest  a  diagram 
YOU  HAVE  SPENT  THAT  TIME  and 
3'^ou  have  realized  no  permanent  value  there- 
from. Its  value  to  you  was  measured  by  the 
fleeting  interest  of  the  moment. 

On  the  other  hand  if  you  take  time  to  study 
what  the  advertiser  has  taken  much  more  time 
to  write — if  you  pay  close  attention  to  ALL  of 
the  advertisements,  spending  sufficient  time  up- 
on them  to  get  an  intelligent  understanding  of 
the  product  which  they  tell  you  about,  you  have 
invested  your  time  and  you  can  expect  it  to 
yield  you  future  value. 

And  why  not  ? 

Knowing  every  product  which  is  advertised 
— being  familiar  with  the  advantages  of  these 
products — will  certainly  put  you  in  a  position 
to  judge  with  keener  and  more  valuable  dis- 
crimination— will  add  to  your  personal  effici- 
ency. 

And  this  stored-up  knowledge  will  assuredly 
stand  you  in  good  stead  at  some  future  time. 

Nearly  every  reader  uses  some  of  his  time  to 
look  through  the  advertising  section.  Some  in- 
vest this  time- — others  s^^end  it. 

How  about  the  time  which  you  use  ?  Are  you 
an  investor  or  a  spender? 
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Advertisements  in  tliis  section  are  inserted  under  regular  headings 
at  tlie  rates  of  30  cents  per  line.  About  nine  words  make  a  line.  No 
display  type  allowed,  but  the  first  three  words  may  be  set  in  capital 
letters.     Minimum   space  sold,  two  lines. 

Under  classification,  "Positions  Wanted,"  advertisements  not  ex- 
ceeding four  lines  will  be  inserted  for  subscribers  once  free  of  charge. 

Te  insure  proper  classification,  copy  must  reach  this  office  10  days 
preceding   publication. 

Positions  Wanted 

POSITION  WANTED— By  first  class  Ohio  Licensed  Sta- 
tionary  Engineer;  15  years  experience.  Wishes  position  as 
chief  engineer  in  steam  power  or  large  building  or  steam 
electric  power  plant;  best  of  references;  married  man;  31 
yrs.  of  age.  Wm.  Wisely,  1318  Yondota  St.,  E.  Toledo, 
Ohio.  3-1-1 

POSITION  WANTED— By  Chief  Engineer.  20  years  in 
charge  of  large  power  plants.  Thorough  knowledge  of 
steam,  electrical,  hydraulic  and  refrigerating  machinery.  Life 
study  of  scientific  management.  Total  abstainer.  W.  F. 
Bonsman,  945  Front  Ave.,  Grand  Rapids,   Mich.  3-1-1 

POSITION  WANTED— BY  YOUNG  MAN  as  oiler  or 
engineer  helper.  Strictly  sober  and  reliable  man,  willing 
worker.  Address  Olaf  Ackley,  H.  P.  Station,  Des  Moines, 
la; 3-1-1 

POSITION  WANTED— Bv  middle  aged  man  as  engineer. 
Holds  2nd  class  Massachusetts  License.  Have  had  experi- 
ence in  electric  light  and  power  plants.  Will  go  anywhere. 
Present  position  four  years.  Total  abstainer.  Can  give  best 
of  references.  Address  R.  W.  Plummer,  39  Norcross  St., 
Lowall,  Mass. ] 3-1-1 

DO  YOU  NEED  MEN?— All  clerical,  commercial  and 
technical  departmejits.  Charges  low, — one  reason  we  get 
efiicient  men.  Efificient  Service  Co.,  1340  Monadnock  Bldg., 
Chicago. 

Wanted 

WANTED — WE  HAVE  a  proposition  for  every  engineer 
who  has  a  little  spare  time  and  a  big  desire  to  increase  his 
mcome.  You  can  introduce  to  your  engineer  friends  a 
staple  engine  room  necessity  and  derive  permanent  profit 
from  all  repeat  orders.  Our  proposal  is  attractive  and  a 
little  efifort  does  the  trick.  If  you  are  interested,  write  to 
Suite  2710,   165   Broadway,   New  York. 3-1-1 

WANTED— IF  YOU  KNOW  the  peculiarities  of  a  steam 
boiler — its  "ins  and  outs";  if  you  can  talk  with  conviction; 
if  you're  sober  and  a  hustler — we  have  an  opening  that  you 
might  fill  to  our  mutual  advantage.  A  practical  engineer  who 
has  had  selling  experience,  or  one  who  thinks  he  can  sell 
Boiler  Specialties  on  a  basis  of  remuneration  that  we  know 
will  prove  attractive,  will  receive  full  particulars  promptly  on 
receipt  of  application.  Write  us.  Address  Box  278,  Practical 
Engineer,  Chicago,  111. 2-15-2 

WANTED— ALL  STEAM  USERS  to  have  clean  boilers 
without  using  compounds  or  chemicals  in  any  form.  Write 
"Otis."  No.  317  Norfolk  Ave..  BufiFalo,  N.  Y. tf^ 

WANTED— SALESMEN  calling  on  firms  with  stationary 
engineers,  to  write  us  for  desirable  open  territory,  where  they 
can  soon  build  up  permanent  business  with  our  guaranteed 
product  insuring  repeat  orders.  Address  322  Real  Estate 
Trust   Bldg..  Phila.,   Pa.  2-15-24 

IF  YOU  ARE  a  night  engineer,  spend  a  few  hours  each 
day  taking  subscriptions  for  Practical  Engineer.  You  will 
be  paid  well.  Write  Subscription  Dept.  They  will  start  you 
in  at  once.  tf. 

WANTED— SALESMEN  SELLING  Steam  Plant  Sup- 
plies, to  carry  as  side  line,  ideal  pump  valves  and  plunger 
packing.  Best  Valve  proposition  on  the  market.  Liberal 
commission  and  protection  in  territory  allotted.  Several 
entire  and  part  States  open.  Sample  weighs  four  ounces, 
easily  carried  in  pocket.  If  you  are  looking  for  a  good  side 
line,  address,  giving  full  particulars  as  to  territory  covered. 
Lake   Erie   Boiler   Compound   Company,   Bufifalo,   N.   Y. 

WANTED— A  SALESMAN  familiar  with  the  handling  of 
moderate  power  internal  combustion  enigines.  Address  Box 
275,   Practical   Engineer,   Chicago,   111.  2-15-2 


WANTED  EVERY  ENGINEER  to  have  our  pamphlet 
for  setting  valves  on  Corliss  Engines,  simple  and  compound, 
with  one  or  two  eccentrics.  .Sent  free.  Lindstrom's  Machine 
Works,  200  South  Third  St.,  Allentown,  Pa.  tf. 

Help  Wanted 

WANTED — An  additional  subscription  solicitor  wanted  to 
cover  towns  in  state  of  Washington.  Excellent  chance  to 
earn  extra  money.    Write  to  Subscription  Department.  tf. 

WE  NEED  MEN— All  departments— clerical,  commercial 
and  technical.  Charges  low.  Work  covers  the  U.  S.  Effi- 
cient  Service   Co.,   1340   Monadnock   Bldg.,   Chicago. 


For  Sale 


FOR  SALE— FOUR  DIRECT  CONNECTED  enigine  and  ,, 
generator  sets  25  to  75  kilowatt  capacity.  Two  17xl5-inch  il 
straight  line  engines,  built  for  direct  connection  or  belted  l| 
service.  One  14xl2-inch,  late  type,  automatic  and  one  16x36- 
inch  Corliss  engine,  water  tube  and  horizontal  boilers  of  all  i, 
sizes.  Twenty-two  round,  open  steel  tanks  10  feet  6  inches  sj 
by  7  feet  high.  H.  P.  Brearley,  90  West  St.,  New  York, 
N.  Y. 2-15-4  II 

FOR  SALE— Three  150  H.P.  HRT.  Boilers  (Massachusetts  , 
specifications),  quadruple  riveted,  double  butt  strapp,  140  lb.  1 
insurance    certificate,    $550    each.      Duzets    &    Son,    Hudson  1 
Terminal,  New  York. 

FOR  SALE— A  32  H.  P.  HORNSBY-AKROYD  Oil 
Engine  with  starting  device,  in  very  good  condition;  also  a 
15-ton  Challoner  refrigerating  machine,  oil  separator,  double 
pipe  ammonia  condenser  and  high  and  low  pressure  gauges. 
These  are  also  in  good  condition.  For  particulars  inquire 
of  the  Rahr  Br'g  Co.,  Oshkosh,  Wis.  l-i-e 

Patents  and  Patent  Attorneys 

FIND  OUT  FOR  YOURSELF  what  to  invent  and  how 
to  procure  and  sell  a  patent  for  the  same.  My  book,  "In- 
ventor's Universal  Educator,"  covers  the  matter  from  A  to 
Z.  140  pages,  elegantly  bound.  Also  contains  600  mechani- 
cal movements  and  50  perpetual  motions.  Price  $1.00,  post- 
age free.  Money  returned  if  not  more  than  satisfactory. 
F.  G.  Dieterich,  618  Ouray  Bldg.,  Washington,  D.  C.         3-1-1 

PATENTS  AND  TRADEMARKS  secured.  Write  for 
terms.    Harry  Patton,  330  McGill  Bldg.,  Washington,  D.  C.  tf. 

PATENTABLE  IDEAS  WANTED— Send  for  3  free 
books.     R.  B.  Owens,  28- Owens  Bldg.,  Washington,  D.  C.    tf. 

THE  PATENTOME  is  interesting  and  instructive.  A  lib- 
eral education  in  patents  and  how  to  get  them.  Free  on  re- 
quest. Established  1865.  Anderson  and  Son,  Patent  Solicit- 
ors,  710  G  Street,  Washington,  D.  C. 3-1-2 

PATENTS— C.  L.  Parker,  Attorney-at-Law  and  Solicitor 
of  Patents.  Patents  secured  promptly  and  with  special  re- 
gard to  the  legal  protection  of  the  invention.  Handbook  for 
inventors  sent  upon  request.  186  McGill  Building,  Washing- 
ton, D.  C.  tf. 

Educational  and  Instruction 

ENGINEERS'  POCKET  MANUAL,  175  pages,  edited  by 
University  of  Tennessee  will  be  mailed  every  subscriber  send- 
inig  in  one  new  subscription  to  Practical  Engineer.  Gilt 
edges,  bound  in  leather.  tf. 

Miscellaneous 


ENGINEERS— DO  YOU  WANT  to  utilize  your  exhaus 
steam  for  heating  or  drying  purposes,  without  back  pressur 
your  engine?     If  so,  address  Monash-Younker   Co.,  1413 


i 


W.  Jackson  Blvd.,  Chicago,  111. 


tf. 


MAKE  MONEY  on  the  side.  Here's  your  chance  to  work 
out  some  money  for  yourself.  Get  subscriptions  for  Practical 
Engineer.  It  pays  well.  Just  drop  a  line  to  the  Subscription 
Dept.     They  will  tell  you  how. tf^ 

REFRIGERATION — Any    engineer    desiring    a    working 
knowledge  of  Ice  and  Refrigerating  machinery  should  study_ 
"Audel's  Answers   on   Refrigeration" — just  published   in   twc' 
parts,  written  in  plain  language — price  $4,  postpaid.     Monej 
back  if  not  pleased.     Cataloig  free.     Theo.  Audel  &  Co.,  pub^ 
lishers,  72  5th  Ave.,  New  York.  2-1- 


Trade-mark,  Reg.  U.  S.  Pat.  Off. 
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CHICAGO,  MARCH  15,  1913 


No.  6. 


BRANDENBURG  CENTRAL  STATION 


Turbine    Prime    Movers    for    Generating    Units 

Combined  in 


and  Pumps.     Boiler,  Economizer  and  Superheater 
One  Unit 

V>y  1)k.  .Alfrkd  Ck.xdknwitz 


HE  FORTHCOMING  OPENING  OF 
the  Berlin-Stettin  waterway,  navigable 
for  large  ships^  lends  additional  inter- 
est to  the  power  distributiop  system 
and  the  generating  station  at  Heger-' 
mnlile,  about  2  'miles  from  EbersWalde, 
adjoining  the  FinoW  Canal.  This  ex- 
tensive power  transmission  designed  by  Dr.  G.  Kling- 

r  \  \  \  ua 


and  a  simultaneous  ma.\imum  demand  factor  of  about 
100  per  cent ;  factories  with  from  -3000  to  7000  working 
hours  and  a  maximum  demand  factor  of  from  40  to  70 
per  cent;  parishes  and  farms  with  about  150  to  lOOO 
^working  hours  per  }-ear  and  a  maximum  demand  factor 
of  about  35  per  cent. 

For,  the  "first  installation  a  maximum  consumption 
of  about- 2300  kw.   was  assumed,  and  for  the  second 


FIG.   5.      PART    OF    TIIK    Tlur.l.Ni:    I XS  T.VLL.VTION 


cnberg.  Director  of  the  Allgemeine  Elektricitats-Cie-  and  third  installations  about  5500  and  8800  kw.  were 
sellschaft.  supplies  the  following  principal  consumers:  estitnated. respectively.  On  account  of  the  large  amount 
Brick  works,  with  about  2000  working  hours  per  year      of  power  consumption  the  most  suitable  sizes  of  ma- 
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chines  were  considered  to  be  units  of  3600  kw.  each  at 
80  per  cent  power  factor.  The  engine  house  was  ac- 
cordingly designed  for  accommodating  3  steam  tur- 
bines and  the  boiler  house  for  6  boilers  supplying 
36,448  to  33,060  lb.  of  steam  per  hour;  2  steam  turbines 
and  3  boilers  will  be  further  provided  as  reserve  units. 
The  generating  station  stands  close  to  the  water- 
way referred  to  above.  The  central  lines  of  the  boiler 
and  turbine  rooms  are  at  right  angles  to  one  another. 


accommodate  a  4  months'  coal  supply;  this  is  neces- 
sary, since  during  the  winter  months  the  regular  supply 
by  water  cannot  be  relied  upon. 

Coal  is  unloaded  from  the  barges  by  a  discharging 
crane  and  conveyed  to  the  coal  yard.  To  allow  for 
future  extension,  the  crane  runway  on  the  land  side 
was  so  constructed  that  a  second  crane  can  be  con- 
nected to  it,  which  is  to  occupy  the  space  in  front  of 
a  second  boiler  house.     The  control  of  the  lifting  and 


FIG.  2.   BOILER  WITH  SUPERHEATER  IN  UPPER  PASS  AND  ECONOMIZER  ABOVE 


A  special  building  connected  with  the  turbine  room 
by  a  covered  bridge  houses  the  switchboard  and  elec- 
trical apparatus.  Figure  1  shows  a  general  view  of  the 
station  from  the  canal  side. 

Coal   Supply 

P^  PRIVATE  harbor  was  constructed  on  the  Finow 

Canal  which  can  accommodate   2  200-ton  barges. 

Adjoining  the  harbor  is  a  coal  storage  yard  which  can 


traveling  movements  is  from  a  driver's  cab  mounted 
on  the  crab.  Below  the  coal  yard,  2  passages  of  rein- 
forced concrete  have  been  constructed  in  which  the 
runways  for  the  endless  chain  bucket  coal  conveyor 
are  placed.  Both  passages  have  a  number  of  openings 
at  the  top  through  which  the  stored  coal  falls  into 
the  conveyor  buckets.  As  the  coal  is  delivered  in  the 
proper  size  for  use  with  chain  grates,  coal  brushe;^ 
were  not  required. 
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It  was  possible  to  restrict  the  dimensions  of  the  con- 
veyor plant,  in  the  boiler  house,  to  such  an  extent  that 
it  could  be  placed  conveniently  between  the  roof 
trusses.  As  the  coal  used  gives  off  very  little  dust, 
it  was  not  necessary  to  enclose  the  conveyor;  it  is 
therefore  quite  open  and  is  accessible  from  gangways 
on  either  side.  The  stoker  hoppers  are  charged  by 
automatic  discharge  chutes  built  into  each  bunker  in 
pairs  and  operated  by  a  handle  from  the  fireman's 
position  in  front  of  the  boilers. 


FIG.    3.      SECTION    THROUGH    BOILER    UNIT 

Whan  a  bunker  is  full,  it  is  automatically  closed  ; 
when  all  of  the  bunkers  are  full,  the  full  buckets  are 
made  to  discharge  over  a  coal  holder  at  the  back  of  the 
boiler  house  by  a  discharging  device,  which  again  tilts 
all  the  buckets  to  their  original  position.  The  coal  in 
the  coal  holder  presses  down  a  flap  which  cuts  out  the 
starter  of  the  conveyor  motor.  Different  qualities  of 
coal  can  be  mixed  by  alternately  filling  the  buckets 
at  different  points  in  the  coal  yard.  The  bunkers  hold 
sufficient  coal  for  but  a  2-hr.  supply  for  the  boilers. 
In  view  of  the  reliability  of  the  coal  conveying  plant. 
It  was  considered  unnecessary  to  accumulate  coal  in  the 
boiler  house.  The  chief  advantages  of  this  arrangement 
lie  in  the  extremely  light  weight  of  the  iron  work  and 
in  the  absence  of  any  special  supporting  pillars. 


Boiler  House 

'PHE  boiler  house  is  designed  for  6  units,  each  consist- 
ing of  a  boiler,  economizer,  forced  draft  plant  and  metal 
chimney;  it  occupies  an  area  of  86.93  by  72.16  ft.,  6273 
sq.  ft.  Each  boiler  has  a  maximum  output  of  approxf- 
mately  209,380  lb.  of  steam  per  hour.  Three  of  these 
units  were  installed  at  first,  i.e.,  for  22,040  lb.  of  steam, 
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FIG.    1.      THE    fti  Alios    KROM   THE    CAN.AL    SIDE 

for  which  about  646  s^  ft.  of  ground  is  necessary. 
The  weight  of  the  iron  work  employed  in  the  construc- 
tion of  the  boiler  house  amounts  to  213,788  lb.,  or 
about  1  lb.  for  1  lb.  maximum  steam  output. 

The  following  are  the  main  data  of  these  boilers  : 
Boiler  Output:     Normal,   27,770   lb.   steam   per  hr. 
Maximum,  34,713  lb.  steam  per  hr. 

Steam  pressure  :    210  lb.  per  sq.  in. 

Steam  temperature  :    662  deg.  F. 

Heating  surface  of  boiler:    4411.5  sq.  ft. 

Heating  surface  of  superheater:     1453  sq.  ft. 

Heating  surface  of  economizer:     2260  sq.  ft. 

Grate  area  of  the  mechanical  chain  grate  stoker: 
159  sq.  ft.,  the  chain  grate  being  continuously  driven 
by  a  lyz-hp.  3-phase  motor. 


FIG.    4.      SURFACE    CONDENSERS    AND    I'UMPS 

Thermal  value  of  coal:    About  10,829  B.t.u. 

Coal  consumption  per  hour:  Normal,  4298  lb.; 
maximum,  5396  lb. 

Apart  from  the  small  space  occupied,  further  advan- 
tages were  derived  from  the  low  heat  losses  due  to 
radiation  and  conduction,  the  upper  part  of  the  boiler 
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and  economizer  being  dimensioned  much  smaller  than 
in  the  case  of  the  customary  separate  form.  Notwith- 
standing- the  comparatively  small  height  of  the  chim- 
neys, natural  draft  can  be  relied  on  up  to  about  -A,  of 
the  maximum  boiler  output,  so  that  forced  draft  is 
required  only  at  times  of  maximum   loads. 

As  seen  from  Fig.  2,  a  view  of  the  boiler  room,  and 
Fig.  3,  a  section  through  one  of  the  units,  the  econ- 
omizers are  mounted  above  the  boilers ;  the  unit  is  com- 
pact and  is  covered  to  prevent  the  admission  of  su- 
perfluous air.  To  prevent  water  carrying  over  into 
the  superheaters,  a  large  steam  collector  is  placed 
above  the  boilers.  The  boiler  and  economizer  are  so 
dimensioned  that  the  heating  gases  enter  the  latter 
at  a  temperature  of  about  750  deg.  F. ;  the  feed  water 


1      ft     It 


FIG.    6.      SECTION    THROUGH    ENGINE    ROOM 

is  preheated  to  250  or  285  deg.  F.  Ash  falls  through 
chutes  into  a  spacious  cellar  from  which  it  is  removed 
in  carts. 

Condensed  water  from  the  surface  condenser,  which 
is  fairly  free  from  air,  is  used  for  feeding  purposes, 
and  readmission  of  air  is  avoided,  when  the  feed  water 
is  on  its  way  to  the  boiler,  by  not  subjecting  it  to 
a  partial  vacuum,  and  by  storing  in  reservoirs  having 
the  smallest  possible  exposed  surface.  The  use  of  any 
special  air-eliminating  apparatus  is  thus  unnecessary. 

The  boilers  are  fed  automatically  by  means  of  a 
Hanneman  water-level  regulator.  The  speed  of  each 
turbo-driven  'feed  pump  is  controlled  by  a  pressure 
regulator  which  regulates  the  steam  admission  so  that 
the  water  pressure  remains  practically  constant;  any 
fluctuation  in  the  quantity  of  water  handled  is  auto- 
matically adjusted.  Both  pumps  are  of  the  multi-stage 
centrifugal  type,  and  each  has  a  capacity  sufficient  for  the 
entire  boiler  supply.  Only  small  quantities  of  makeup 
water  are  required  .for  feeding  the  boilers.  As  it  is 
drawn  from  the  Finow  Canal,  and  is  hard,  it  is  softened 


before  using,  the  water  softener  being  installed  in  a 
room  adjoining  the  pump  room.  After  passing  through 
a  water  meter,  the  softener  makeup  water  flows  into  a 
hot-water  reservoir  placed  below  the  pump 'room. 

Steam-piping  connections  to  the  pump  turbine 
branch  directly  from  the  main  steam  line  at  the  main 
steam  separators.  The  exhaust  steam  from  the  tur- 
bines is  conducted  to  a  tank  where  it.  passes  through 
spiral  coils,  preheating  the  feed  water,  which  flows 
under  pressure  to  the  centrifugal  pumps. 

Piping 

§  MARP  bends  in  the  piping  are  avoided  as  far  as  pos- 
sible, and  roller  bearings  are  provided  to  allow  for 
free  expansion.  The  main  steam  piping  consists  essen- 
tially of  a  main  pipe  line,  which  is  connected  on  the 
engine-room  side  of  the  boiler  house  to  the  main  steam 
separators,  which  connect  with  a  header  from  which 
turbine-supply  pipes  branch.  A  steam  separator  is 
installed  at  each  turbine. 

Between  boilers  Nos.  3  and  4,  the  2  lines  of  piping 
in  the  boiler  house  are  connected,  without,  however, 
forming  an  actual  ring  system.  As  each  pipe  does 
not  suffice  for  the  conveyance  of  the  entire  quantity  of 
steam,  this  arrangement  serves  only  to  increase  the 
reliability  of  the  system  and  was  carried  out  without 
any  appreciable  extra  expenditure. 

A  steam  collector  above  each  boiler  and  the  steam 
separator   in    the   boiler   house   are   rigidly   supported 


FIG.  7.   THE  SWITCH  CONTROL  GALLERY 

by  brackets  and  side  supports  at  fixed  points.  '  The 
higher  steam  pipes  are  attached  to  the  roof  by  means 
of  movable  suspension  hangers.  The  connecting  pip- 
ing between  the  2  main  steam  separators  is  supported 
by  brackets  fitted  with  roller  bearings  to  allow  for 
longitudinal  expansion  ;  an  expansion  joint  is  installed 
in  this  piping.  The  2  main  steam  pipe  lines  in  the 
boiler  house  are  also  equipped  with  expansion  joints. 

All  piping  consists  of  seamless  steel  tubing  with  cast- 
steel  flanges  and  of  cast-steel  fittings  and  valves  witli 
packing  rings  of  a  nickel  alloy.  The  valves  can  be 
operated  from  the  floor  of  the  boiler  house  and  the 
main  valves  are  provided  with  indicators  showing 
whether  they  are  open  or  closed.  All  steam  pipes  are 
covered  and  the  flanges  are"  fitted  with  cast-iron  insu- 
lating caps. 

The  reduction  of  thermal  losses  in  pipe  lines  is  of 
importance,  and  can  be  efifected  b}-  reducing  the  ex- 
posed surface  which  depends  partly  on  the  distance 
iDetween  the  boilers  and  the  engine  and  partly  on  the 
velocity  of  the  steam.     In  this  plant  the  distance  be- 
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tween  tlie  boilers  and  turbines  has  been  reduced  to  a 
mininiuni  by  placing-  the  boiler  house  at  right  angles 
to  the  engine  house.  The  maxiniuni  steam  velocity  is 
about    ".'fiV.i    ft.    per    sec. 

Condensers 

^IRCl  L-VriXG     water     for     condensing     purposes 

conies  to  the  plant  through  a  channel  lying  paral- 
lel to  the  turbine  room,  and  from  this  channel  to  each 
circulating  pump  through  a  cast-iron  pipe  having  an. 
internal  diameter  of  17.7  in.  (450  mm.).  The  cooling 
water  after  passing  through  the  condenser  goes  to  an 
outlet,  entering  the  b'in.ow  Canal  close  to  the  coal  dis- 
charging harbor.  .All  centrifugal  pumps  for  the  water 
supply  are  e(juipi)ed  with  steam  ejectors,  operated  by 
saturated  steam  piped  directly  from  the  boiler. 

-Standard  counter-tlow  surface  condensers,  fitted 
with  steam  turbine-driven  rotary  air  and  cooling-water 
pump  are  used.  Exhaust  steam  from  this  small  tur- 
bine is  discharged  to  the  intermediate  stage  of  the 
main  turbines  and  is  therein  used  to  the  limits  of  its 
expansion.  The  condensing  water  passes  through  a 
water  meter  i)rovided  for  each  turbine  to  a  raised  res- 
ervoir, so  that  the  steam  consumption  of  the  turbine 
can  be  ascertained  at  any  time.  A  view  of  the  con- 
denser and' circulating  pumps  is  shown  in  Fig.  4. 

The  turbine  room,  a  partial  view  of  wdiich  is  shown 
in  Fig.  5,  and  a  longitudinal  section  in  Fig.  6,  at  pres- 
ent provides  for  3  turbo-generator  sets,  each  having  a 
continuous  rating  of  36U0  kw.,  80  per  cent  power  factor, 
a  steam  pressure  of  from  185  lb.  to  210  lb.  with  a  tem- 
perature of  from  360  (leg.  to  570  deg.  F.  at  the  stop 
valve.  Nozzle  regulation  considerably  reduces  the 
steam  consumption  at  low  loads.  All  condensed  water 
from  the  steam  separators  is  also  discharged  into  this 
reservoir.  Circulation  water  for  cooling  the  bearings 
of  the  turbo  sets  is  supplied  by  small  3-phase  motor- 
driven  centrifugal  pumps,  erected  in  the  condenser 
cellar,  and  also  connected  with  the  2  main  water 
channels. 

Generators  work  at  10,000  volts,  which  is  kept  con- 
stant by  means  of  Tirrill  regulators.  The  electrical 
and  mechanical  units  in  the  cellar  of  the  turbine  house 
are  separated  by  intermediate  walls  and  doors.  The 
condensers  are  placed  below  the  steam  turbines  be- 
tween the  foundation  bolts ;  on  the  other  side  of  the 
cellar  the  cable  end  sealing  boxes  and  the  air  filters  are 
arranged.  Air  required  for  cooling  the  generators  is 
admitted  through  openings  in  the  wall  of  the  inner 
room  to  the  cellar,  and  after  passing  through  the  air 
filter,  is  sucked  into  the  generators,  after  which  it 
passes  through  a  passage  on  the  generator  side  of  the 
cellar  to  openings  in  the  wall  of  the  machine  room 
which  connect  with  the  outer  air.  Each  turbo-gener- 
ator is  provided  with  a  switch  pillar  comprising  an 
ammeter,  wattmeter  and  voltmeter,  also  signaling  ap- 
paratus for  communication  with  the  attendant  in  the 
switchboard  building. 


Controlling  Apparatus 


I 


N  designing  the  switchboard,  the  greatest  care  was 
bestowed  on  obtaining  absolute  reliability  in  opera- 
tion, and  special  attention  was  paid  to  those  parts 
which  would  interrupt  the  whole  service  in  the  event 
of  a  breakdown.  The  most  important  of  these  are  the 
busbars  and  the  leads  branching  from  them,  which 
were  made  with  ample  distance  between  the  dififerent 
parts  and  a  high  mechanical  and  electrical  factor  of 
safety  allowed.     The  necessary  reserve  is  provided  by 


a  double  set  of  busbars.     In  addition,  group  busbars 
are  also  provided  for  the  distribution  service  to  which 
the  outgoing  cables  are  connected  in  sets  of  four,  in 
such  a  manner  that  the  2  ends  of  1  ring  terminate  at 
dififerent  busbars. 

The  machine  and  section  oil  switches  are  designed 
for  the  maximum  short-circuit  current,  each  consisting 
of  3  single-pole  switches;  the  feeders,  on  the  other 
hand,  are  connected  to  3-pole  switches  for  low  short- 
circuit  currents,  since  for  the  latter  in  the  case  of  short- 
circuits,  only  part  of  the  output  would  be  concerned. 
Every  2  groups  of  adjoining  busbars  can  be  connected 
by  means  of  the  usual  switches,  so  that  the  group 
switches  can  be  inspected  e\cn  when  the  corresponding 
group  busbars  are  luider  current. 

Both  machine  and  group  switches  are  operated 
electrically,  but  the  distributing  switches  arc  hand 
operated;  all  switches  can  be  released  electrically.  The 
current  can  be  cut  off  from  the  switch  panel  by  means 
of  section  switches.  Current  for  the  electrical  appa- 
ratus of  the  switches  and  for  the  emergency  lighting 
of  the  whole  plant  is  taken  from  storage  batteries  on 
the  third  floor  of  the  switchboard  building;  they  can 
be  charged  by  energy  from  the  converter. 

All  generators  are  protected  by  reverse  current  and 
ma.ximum  current  relays;  time  limit  relavs  are  pro- 
vided for  the  groups  and  the  cables  are  protected  by 
the  differential  relay  system.  The  neutrals  of  each 
generator  can  be  grounded  through  a  resistance  which 
in  the  event  of  a  ground  connection  in  one  phase  al- 
lows approximately  2.5  times  the  normal  current  to 
flow.  The  excess  pressure  protective  system  consists 
of  water  jet  grounding  devices  and  horn-t\])e  arresters 
arranged  in  the  customarv  manner. 

The  high-tension  apparatus  is  installed  in  the  right- 
hand  wing  of  the  switchboard  building:  the  cable  and 
sealing  boxes,  section  switches  for  the  generator  and 
transmission  cables  and  the  excess  voltage  apparatus 
are  on  the  ground  floor.  The  current  and  potential 
transformers  are  also  placed  partly  on  this  floor. 

On  the  first  floor  the  oil  switches  are  so  -arranged 
that  their  operation  can  be  carried  out  in  the  central 
corridor,  which  is  separated  from  the  actual  high-ten- 
sion apparatus  by  massive  walls.  The  busbar  system 
with  its  section  switches  is  installed  on  the  second 
floor.  The  fact  that  all  isolating  partitions  are  made 
of  fire-proof  Duro  plates,  which  can  be  easily  worked, 
simplified  the  erection  work.  All  end  sealing  boxes, 
transformers,  oil  switches,  section  switches,  instrument 
transformers,  etc..  are  provided  with  similar  insulators. 
In  fact,  this  is  the  first  installation  to  be  equipped  with 
a  universal  system  of  installation,  a  matter  of  im- 
portance not  only  with  a  view  to  obtaining  uniform 
safety  throughout  the  plant,  but  also  that  all  insulators 
are   interchangeable. 

The  operating  switchlxxird  is  in  the  central  corridor 
of  the  first  floor,  and  on  its  right  is  placed  the  operat- 
ing mechanism  for  the  oil  switches,  which  are  thus 
under  the  direct  supervision  of  the  switchboard  at- 
tendant. These  are  shown  in  b'ig.  7.  The  operating 
board  is  arranged  in  2  rows,  one  of  which  contains 
the  Tirrill  regulators  and  generator  instruments;  the 
other  is  reserved  for  the  distributing  circuits.  The 
signaling  apparatus  for  the  engine  room  is  placed  in 
the   intermediate   passage. 

Above  each  set  of  cable  switch  gear,  the  3-pole 
relays  and  the  ammeters  are  mounted,  the  3  maxi- 
mum and  3  reverse  current  relays  and  the  group  am- 
meters being  placed  above  the  machine  switches. 
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Power  required  by  the  auxiliary  circuits  is  supplied 
by  2  2-phase  transformers,  which  have  an  output  of 
150  kw.  and  a  potential  of  220  volts;  these  transformers 
are  mounted  in  the  cellar  of  the  switchboard  building. 
The  distributing  board  is  placed  on  the  ground  floor, 
in  the  left  wing  of  the  switchboard  building.  Each 
separate  auxiliary  circuit  is  protected  by  a  maximum 
and  no-voltage  release,  and  its  average  consumption 
is  ascertained  by  means  of  the  meters,  thus  checking 
the  consumption  of  the  station  itself. 

In  this  plant  one  passes  from  the  turbine  room 
directly  to  the  boiler  working  gangways,  from  which 
2  convenient  steps  lead  down  to  the  floor  of  the  boiler 


house.  The  boiler  house  floor  and  condenser  room  ar 
at  the  same  level  and  are  connected  by  doors ;  th 
upper  gallery  for  the  water  softener  is  at  the  same"' 
level  as  the  engine  room.  The  walls  of  the  engine 
room,  the  switchboard  building,  operating  and  con- 
denser room  are  lined  with  glazed  tiles  to  a  height 
of  from  9  to  10  ft.  The  engine  room  flooring  is  of  tiles. 
Sky-light  lighting  for  the  boiler  house  and  turbine 
rooms  is  used  extensively,  made  possible  in  the  boiler 
house  by  the  absence  of  coal  bunkers,  while  in  the 
engine  room  the  stiff  framework  construction  em- 
ployed ensures  an  abundance  of  light. 


OIL  AS  AN  EMERGENCY  FUEL 

Types  of  Burners  and  Furnaces,  Methods  of  Regulation 

By  Reginald  Trautschold 


GENERALITIES  and  a  conservative  considera- 
tion of  the  economic  value  of  an  auxiliary  oil 
burning  system  for  emergency  use  in  and  ordi- 
nary coal  burning  steam  plant  were  dealt  with 
in  a  former  discussion.  This  logically  leads  to  a  more 
detailed  description  of  the  apparatus  required.  Such 
apparatus  will  be  the  same  whether  called  into  use 
only  occasionally  or  relied  upon  continually,  as  in  the 
case  of  a  plant  burning  only  oil,  such  as  one  in  which 
the  gain  in  efficiency  and  convenience  due  to  the  use 


respective  supplies  of  oil  and  steam,  both  of  which 
are  advisably  delivered  at  constant  pressure  unless 
an  automatic  fire  control  is  installed,  in  which  case 
the  oil  is  supplied  to  the  burners  at  a  pressure  varying 
with  the  load  on  the  engines,  which  variation  may  be 
made  use  of  to  operate  automatically  dampers  con- 
trolling the  supply  of  air  to  the  combustion  chambers, 
so  that  a  constant  relation  may  exist  between  the 
volume  of  air  admitted  and  the  quantity  of  oil  con- 
sumed. Automatic  regulation,  however,  is  not  yet 
common  and  will  be  referred  to  only  in  general  terms, 
particularly  as  good  hand  regulation  can  be  effected 
by  a  careful  operator  with  efficient  burners,  if  the 
load  on  the  engines  is  not  subjected  to  wide  variations. 


FIG.    1.      EXTERIOR  AND    SECTIONAL   VIEW 

OP    KIRKWOOD    OIL    BURNER    FOR 

BOILER  OP  75   TO   100  HP. 


PIG.  2.     OIL  BURNER  CONTROLLED  BY   1  VALVE 


of  oil  has  supplanted  the  use  of  coal  as  fuel.  A  short 
description  will  be  given  of  efficient  types  of  oil  burn- 
ing apparatus,  supplemented  by  plans  of  actual  typical 
installations  of  such  mechanisms. 

Actual  mechanisms  required  in  the  boiler  room  con- 
sist simply  of  2  pieces  of  apparatus,  the  burners  and 
regulator,    with    the    necessary    piping,    connections, 


valves,    etc.     The   burners   control   and 


regulate 


the 


Efficient  types  of  oil  burners  are  illustrated  in 
Figs.  1  and  2,  manufactured  by  Tate,  Jones  &  Co.,  Inc., 
Pittsburgh,  Pa.  Figure  1  shows  a  type  of  burner  of 
75  to  100  boiler  horsepower  capacity  that  is  recom 
mended  for  efficiency  and  general  satisfactory  opera 
tion  in  stationary  boiler  work,  and  of  which  a  grea 
number  have  been  installed  throughout  the  country, 
The  oil  is  admitted  at  constant  pressure  into  an  inte 


I 


March  15,  1913 


PRACTICAL     EXr,IXKI-:r>i 


305 


rior  sleeve  from  which  its  delivery  is  regulated  by  a 
rod,  acting  as  a  plug  in  the  delivery  aperture,  and  oper- 
ated by  an  external  hand  lever  or  handle. 

Steam  is  admitted  to  the  recess  between  the  outer 
casing,  which  enters  the  furnace  door,  and  the  oil 
sleeves,  and  its  discharge  to  the  fire  chamber  is  regu- 
lated in  a  manner  similar  to  that  controlling  the  oil 
supply,  the  oil  sleeve  acting  as  the  plug  in  this  case, 
and  the  delivery  aperture,  or  nozzle,  is  common  to 
both  the  oil  and  the  steam  supply.  The  steam  rushing 
through  the  nozzle  carries  with  it  the  oil  delivery  from 
the  sleeve  and  the  mixture  is  delivered  in  a  fine  vapor 
or  spray. 

Figure  2  illustrates  a  type  of  burner  in  which  the 
supply  of  both  oil  and  steam  is  controlled  by  one 
handle,  the  mixture  being  proportionally  constant  at 
all  times.  That  is,  the  proportions  of  oil  and  steam 
arc  fixed  in  this  burner,  for  wdiich  reason  such  burner 
is  particularl}-  adapted  for  use  -with  unskilled  oper- 
ators, the  burner  efficiency  being  not  easily  impaired. 
The  burners  are  installed  in  the  furnace  doors  so  that 
the  flame  is  directed  against  a  wall  of  fire  brick. 

Standard  arrangements  are  illustrated  in  I'ig.  '.l. 
The  connections  to  the  burners  consist  of  a  steam 
connection  to  the  top  of  the  boiler  and  an  oil  connec- 


FIG.   3. 


STYLES   OF   FURNACES   FOR   BURNING   OIL   UNDER   DIF- 
FERENT TYPES  OF  BOILERS 


tion  to  the  regulator.  The  steam  connection  contains 
a  reducing  valve  which  cuts  dow^n  the  steam  pressure 
from  that  at  the  boiler  to  3  to  5  times  that  at  which 
the  oil  is  delivered  from  the  regulator;  this  latter 
pressure  is  dependent  upon  the  viscosity  of  the  oil  and 
should  be  only  sufficient  to  assure  a  constant  and  uni- 
form  delivery  to  the  burner. 

Illustrations  of  typical  installations  of  burners 
shown  in  Fig.  3  are:  (a),  application  of  burners  to 
horizontal  return  fire-tube  boilers;  (b),  arrangement  of 
burners  for  a  water-tube  boiler  with  horizontal  baf- 


fling; and  (c),  the  location  of  the  burner  in  a  water- 
tube  boiler  with  vertical  bafifling.  The  passage  of  the 
gases  of  combustion  from  the  fire  chamber  to  the 
smokestack  follows  the  same  path  as  would  be  taken 
by  the  products  of  combustion  if  coal  were  used  for 
fuel,  and  it  will  be  noted  in  each  case  that  the  grate 
bars  are  protected  by  fire-brick,  the  air  for  combustion 
being  admitted  only  through  comparatively  small 
openings.  This  point  is  of  the  utmost  importance  as 
upon  it  the  efficiency  of  the  installation  largely  de- 
pends.   The  volume  of  air  admitted  to  the  combustion 


FIG.   4.      REGULATOR  WITH   SINGLE   PUMP 

chamber  should  not  exceed  15  per  cent  more  than  the 
theoretical  requirements  for  complete  combustion  of 
the  oil  and  this  point  will  be  referred  to  again  when 
considering  an  automatic  system  for  regulation  of  the 
fire. 

Two  models  of  compact  and  efficient  regulators,  man- 
ufactured by  Ttate,  Jones  &  Co.,  Inc.,  are  shown  in  Figs. 
4  and  5  and  well  illustrate  the  development  that  has 
been  made  in  this  line.  These  regulators  perform  the 
various  operations  of  pumping  the  oil  from  the  storage 
tank,  heating  the  oil  to  reduce  its  viscosity  and  deliv- 
ering it  to  the  burners  at  constant  and  suitable  pres- 
sure. The  oil  is  pumped  directly  from  the  storage 
reservoir  and  strained,  before  entering  the  pump  cyl- 
inders, to  remove  any  lumps  or  foreign  material.  At 
suitable  pressure,  the  oil  is  delivered  to  a  chamber 
containing  the  heating  coils  and  thence  is  piped  di- 
rectly to  the  burners  at  uniform  pressure,  the  excess- 
of  oil  being  returned  to  the  storage  tank. 

Absence  of  any  bulky  or  cumbersome  apparatus 
from  the  boiler  room  of  an  oil  burning  system  makes- 
such  a  system  particularly  adaptable  for  use  as  a 
secondary  system  in  emergencies.  The  plans  of  the 
typical  installations  shown  in  Fig.  6  will  show  that 
little  space  is  occupied  by  apparatus  for  the  oil  burn- 
ing system  ;  the  only  piece  of  mechanism  taking  any 
considerable  space  is  the  regulator,  and  this  mav  be 
located  in  any  convenient  and  unoccupied  part  of  an 
ordinary  boiler  room.  Should  the  installation  be  one 
for  emergency  use  only,  the  oil  burners  and  fire-brick 
linings  of  the  combustion  chamber  can  be  easily  and" 
rapidly  removed,  leaving  the  boilers  and  grates  ready 
for  return  to  coal  firing  and  the  boiler  room  practi- 
cally free  from  any  interfering  apparatus. 

The  oil  burning  plants  that  have  been  illustrated' 
depend    upon    hand    regulation    of   the    fires    and    the 
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apparatus  described  is  particularly  designed  for  such 
installations.  This  regulation  is  quite  satisfactory  for 
plants  in  which  the  load  on  the  engines  is  fairly  con- 
stant, for  an  experienced  fireman  can  so  control  the 
consumption  of  oil  as  to  assure  economy  and  high 
efficiency,  providing  the  fluctuations  in  load  are  not 
excessive  and  the  installation  is  made  with  proper  re- 
gard to  the  supply  of  air  to  the  combustion  chamber. 
As  previouslv  stated,  this  supply  should  not  exceed 
115  per  cent  of  the  theoretical  requirements  for  com- 
plete combustion  of  the  fuel  and  the  highest  boiler 
efficiency — about  85  per  cent,  or  20  to  40  per  cent 
higher  than  is  attainable  when  using  coal  as  fuel — is 
obtainable  only  Avhen  the  excess  air  supply  is  about  10 
per  cent. 

The  importance  of  regulating  this  excess  air  supply 
cannot  be  too  strongly  emphasized,  for  as  a  given 
supply  of  oil  requires  only  a  comparatively  small  vol- 
ume of  air  for  combustion  and  3  to  4  times  this  amount 
can  easily  be  admitted,  the  inadvisability  of  admitting 
too  much  air  must  be  thoroughly  understood.  An 
excess  air  supply  of  300  per  cent — not  an  unusual  con- 
dition— will  reduce  the  efficiency  of  the  boiler  to  65 
per  cent  or  under,  a  common  record  when  depending 


FIG.  5.   REGULATING  SYSTEM  FOB  LARGE  PLANT 

upon  coal  for  fuel,  and  necessitate  the  consumption  of 
about  30  per  cent  more  oil  to  maintain  the  required 
boiler  pressure. 

Where  the  load  on  the  engine  fluctuates  through  a 
wide  range  and  varies  frequently,  the  most  economic 
generation  of  power  is  always  difficult,  particularly  in 
plants  where  oil  is  used  as  fuel.  To  meet  a  marked 
increase  in  load  more  steam  is  required  and  a  corre- 
spondingly greater  amount  of  heat  must  be  furnished 
to  the  boilers  to  meet  such  demand.  This  means  con- 
sumption of  more  fuel  and  in  the  case  of  an  economic 
oil  burning  S3^stem  necessitates  the  admission  of  more 


air  to  the  combustion  chamber  for  the  ignition  of  the 
extra  oil  delivered  by  the  burners.  This  admission  of 
air,  of  course,  can  only  be  controlled  by  a  system  of 
dampers,  but  the  economic  handling  of  many  and  fre- 
quent variations  in  load  would  tax  the  ability  of  even 
the  most  experienced  fireman,  making  it  advisable  to 
install  some  automatic  system  of  fire  control.  This 
refinement,  applied  to  installations  of  oil  burners  under 
steam  boilers,  is  not  yet  well  understood  and  an  actual 
efficient  installation  is  hard  to  locate.  Such  an  auto- 
matic control  is  quite  feasible,  however,  and  the  gen- 
eral principles  involved  are  understood. 
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FIG.   6.     PIPING  PLANS  FOR  2   OIL  BURNING  PLANTS 

An  increased  load  at  constant  engine  speed — the 
condition  desired — means  a  later  cutoff  for  the  engine 
and  correspondingly  an  increase  in  the  pressure  of  the' 
exhaust.  This  increase  in  exhaust  pressure  may  be 
utilized  to  increase  the  pressure  of  the  oil  supply  as 
supplied  to  the  burner,  for  if  the  discharge  orifice  of 
the  oil  burner  is  kept  constant,  an  increase  in  the  pres- 
sure at  which  the  oil  is  supplied  will  have,  the  desired 
effect  of  discharging  more  oil  to  the  combustion  cham- 
ber. This  increase  in  oil  pressure  is  then  also  made 
use  of  to  actuate  a  diaphragm  located  in  the  oil  supply 
pipe  to  the  burner  and  controlling  a  system  of  levers 
operating  on  a  rocker  shaft  damper.  This  form  of 
automatic  control  gives  a  sensitive  and  reliable  regu- 
lation, for  any  variation  in  load  that  may  cause  the 
operation  of  the  engine  governor  will  produce  a  cor- 
responding difference  in  oil  pressure  and  supply  which 
will  automatically  regulate  the  admission  of  air  to  the 
combustion  chamber,  and  thus  realize  the  maximum 
efficiency  of  the  boiler  under  all  conditions  of  load. 
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HEATING  AND  VENTILATING  LARGE  BUILDINGS 


Tjqses  of  Radiating  Surfaces 
By  Charles  L.  Hubbard 


TYPB  (»f  radiator  used  and  its  k)cation  are  often  of 
as  imich  importance  as  the  proper  size.  The 
ft)rni  ahnost  unixersally  employed  in  office  l)nild- 
ings,  hotels,  etc.,  is  the  cast-iron  sectional,  of  the 
general  design  shown  in  Fig.  1.  This  particular  cut 
has  been  used  because  it  illustrates  a  pattern  of  smooth 
finish,  free  from  ornamentation,  which  is  a  desirable 
point  to  consider  when  selecting  a  radiator,  both  on 
account  of  api^earance  and  ease  in  cleaning. 

Depth  and  height  should  be  chosen  with  reference 
to  the  position  it  is  to  occupy.  In  general,  a  "^-column 
radiator  is  more  efficient  than  a  deeper  one,  although 
S  and  4  column-s  are  often  used  where  a  shallow  rad- 
iator would  have  too  great  a  length.  The  height 
will  be  governed  to  some  extent  also  by  the  lo- 
cation, but  should  be  such  as  to  give  the  radiator  a 
good  proportion.  Those  of  large  size  may  be  of  "'stand- 
ard" height,  which  is  from  'M)  to  38  in.,  but  for  those 


m 
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«'IG.  1.     COM.MON  FORM  OF  C.\ST-IRON   Sti:CTI0NAL  RADIATOR 

containing  under  40  or  50  sq.  ft.  (jf  surface,  a  height  of 
"iS  to  32  in.  gives  a  better  appearance  for  the  2  and  3- 
cohimn  designs. 

The  logical  place  for  a  radiator  is  beneath  the  win- 
<low,  especially  where  these  are  of  large  size,  as  in  the 
average  office  building.  If  placed  at  one  side  there  is 
likely  to  be  a  disagreeable  down-draft  from  the  glass 
in  cold  weather.  This  also  simplifies  the  arrangement 
of  the  risers,  as  they  may  be  carried  up  on  the  wall  or 
in  covered  slots  between  the  windows,  thus  supplying 
V  radiators  on  each  floor. 

The  type  of  radiator  shown  in  Fig.  1  may  be  used 
either  for  steam  or  hot  water,  as  the  sections  are  con- 
nected at  the  top.  In  the  steam  pattern  they  are  con- 
nected at  the  bottom  only,  and  therefore  cannot  be 
used  for  water.  When  water  radiators  are  used  for 
steam,  on  a  single  pipe  connection,  the  best  results  are 
obtained  by  placing  the  air  \alve  in  one  of  the  sections 


about  two-thirds  the  length  of  the  radiator  from  the 
su])ply  end,  rather  than  in  the  extreme  end  section,  as 
is  C(Mnmonly  done.  In  case  of  the  regular  steam  pat- 
tern, the  air  valve  should  be  placed  in  the  end  section 
about  one-third  the  way  up  from  the  bottom. 

A  type  of  radiator  especially  adapted  to  small  rooms 
such  as  toilets,  etc.,  where  it  is  desired  to  keep  the  floor 
free  for  easy  cleaning,  is  the  wall  pattern,  one  section 
of  which  is  shown  in  Fig.  2.  These  are  adapted  to  either 
steam    or   hot    water   and    are   !)Oth   efficient   and   con- 


FIG.  2.  SECTION  OF  WALL  TYPE  RADIATOR 

venient.  Although  used  to  a  considerable  extent  in  the 
larger  sizes,  their  principal  field  is  in  rooms  of  compar- 
atively small  size  requiring  from  1  to  6  sections. 

In  making  changes  or  additions  to  the  radiation  in 
a  building,  the  engineer  commonly  uses  the  same  pat- 
tern which  is  already  in  use,  but  it  is  well  to  be  famil- 
iar with  certain  points  pertaining  to  their  selection  for 
different  requirements,  even  under  these  conditions. 

The  indirect  radiators  most  commonly  used  are  of 
the  "pin"  or  "fin"  type,  as  shown  in  Figs.  3,  4  and  5. 
Figure  3  shows  a  single  section  of  a  pin  radiator  adapt- 
ed to  either  steam  or  water.     These  are  put  together 


FIG. 


riX     TYI'K     R.VDTATOR 


with  short  bolts  when  making  up  the  stacks,  which 
makes  it  a  simple  matter  to  renew  a  single  section,  in 
case  of  repairs,  w-ithout  disconnecting  the  remainder 
of  the  stack. 

Pin  radiators  are  ordinarily  made  about  36  in.  in 
length  and  in  depths  varying  from  7  or  8  in.  to  13  or 
15;  the  shallower  radiators  being  used  for  steam  and 
the  deeper  for  hot  water. 

A 'section  of  a  deep  radiator  made  especially  for  hot 
water  is  shown  in  Fig.  4,  and  illustrates  the  essentia! 
feature  of  radiators  designed  for  this  particular  use: 
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that  is,  a  continuous  downward  passage  from  the  sup- 
ply inlet  to  the  return  outlet ;  while  it  is  true  that  prac- 
tically all  water  radiators  may  be  used  for  steam,  the 
reverse  does  not  hold  unless  the  design  is  such  as  to 
provide  for  this  particular  feature.  An  assembled 
stack  of  indirect  radiator  sections  is  shown  in  Fig.  5. 

An  important  point  to  be  kept  in  mind,  when  using 
stacks  of  this  kind,  is  to  make  sure  that  all  spaces  be- 
tween them  and  the  sides  of  the  duct  or  casing  are 
stopped  off  for  the  full  depth  of  the  sections.    This  is 


PIG.  4.     SECTION  OP  HOT-WATER  RADIATOR 

especially  important  where  they  are  supplied  with 
cold  air,  as  the  currents  will  take  the  easiest  path, 
which  is  by  the  stack  rather  than  through  it.  The 
writer  can  recall  a  considerable  number  of  instances 
where  serious  consequences  have  followed  from  the 
omission  to  provide  these  simple  stops,  and  an  inch 
space  around  an  indirect  stack  may  cut  down  its  effi- 
ciency 50  per  cent  in  some  cases. 

Secondary  heaters,  for  re-heating  the  air  from  a  fan, 
may  be  either  of  the  direct  or  indirect  type,  according 
to  their  location  and  the  form  of  the  airway  in  which 
they  are  placed.  When  used  in  horizontal  ducts,  one 
or  more  direct  radiators  of  the  general  form  shown  in 
Fig.  1  may  be  used,  care  being  taken  to  use  one  of  such 
general  dimensions  that  the  free  area  through  it  will 
be  equal  to  the  full  area  of  the  duct.  In  general,  the 
free  area  between  the  sections  in  a  radiator  of  this  type 


PIG.   5. 


ASSEMBLED    STACK    OP    INDIRECT    RADIATOR 

SECTIONS 


is  about  0.3  of  the  over-all  area,  so  that  by  selecting  the 
proper  depth,  the  height  and  length  can  usually  be 
made  such  as  to  give  both  the  required  heating  surface 
and  area  for  air  flow.  When  the  stack  is  placed  in  a 
vertical  flue  it  is  usually  more  convenient  to  use  one  of 
the  general  type  shown  in  Fig.  5,  as  it  can  be  hung  in 
a  horizontal  position  across  the  base  of  the  flue.  Here, 
as  before,  the  free  area  through  the  stack  must  h6  suffi- 
cient to  allow  the  air  to  pass  through  without  too  high 
a  velocity.     When    a    fan    is    employed,  the  velocity 


through  the  heater  may  be  600  or  700  ft.  per  minute 
without  offering  too  great  a  resistance.  With  the  or- 
dinary form  of  indirect  stack  the  free  area  may  be 
taken  as  about  0.4  the  over-all  area. 

A  common  form  of  main  or  primary  heater  for  use 
with  a  fan  is  shown  in  Fig.  6.  This  is  made  up  of  loops 
of  wrought-iron  pipe  screwed  into  cast-iron  bases  or 
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PIG.  6.  COMMON  FORM  OP  RADIATOR  POR  USE  WITH  FAN 

headers,  each  designed  to  carry  either  2  or  4  rows  of 
pipe.  Pipe  heaters  vary  chiefly  in  the  design  of  the 
base  and  the  method  of  removing  the  air  and  conden- 
sation. 

They  are  provided  with  a  steel  casing,  except  in 
the  larger  sizes,  where  the  building  walls  are  made  to 
take  the  place  of  this.    A  main  heater  made  up  of  cast- 


1 


I 


I 


PIG.  7. 


METHOD  OF  INSTALLING  RADIATORS  POR  USE  AVITH 
FAN 


iron  sections  placed  in  a  vertical  position  is  shown  in 
Fig.  7.  This  type  of  heater  is  similar  in  action  to  the 
one  just  described,  and  is  mounted  and  enclosed  in  a 
similar  manner. 
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Main  licaters  are  usually  divided  into  several  sec- 
tions, the  number  depending  upon  the  size,  and  each 
])rovided  with  a  separate  valve  upon  the  supply  and 
return.  In  making-  these  divisions  special  care  should 
be  taken  to  arrange  for  as  many  combinations  as 
possible.  I'or  example,  a  heater  10  pipes  deep  may  be 
made  up  of  '■]  sections ;  one  of  2  rows,  and  3  of  4  rows 
each.  By  means  of  this  division,  2,  4,  6,  8  or  10  rows  of 
pipe  can  be  used  at  one  time  as  outside  weather  condi- 
tions may  require.  In  making  the  pipe  connections  to 
a  heater  of  this  kind,  a  main  or  header  is  usually  run. 
along  one  side,  from  which  branches  of  the  proper  size 
are  carried  to  the  different  sections.  The  arrangement 
of  the  returns  should  correspond  in  a  general  way  with 
the  supplies.  The  main  header  should  be  properly 
drained  and  the  condensation  from  the  heater  trapped 
to  a  receiving  tank. 


If  possible,  the  return  from  each  section  should  be 
proxided  with  a  water-seal  18  to  24  in.  in  depth.  This 
is  because  condensation  is  greater  in  the  outer  sec- 
tions, resulting  in  a  slight  difference  in  pressure, 
which  causes  the  return  water  from  the  inner  sections 
to  be  drawn  into  the  outer  ones,  thus  producing  water 
hammer  and  im])erfect  circulation  of  the  steam. 

If  the  fan  is  driven  by  a  steam  engine  or  turbine, 
provision  should  be  made  for  using  the  exhaust  in  the 
heater,  and  part  of  the  sections  should  be  so  valved 
that  they  may  be  supplied  with  either  live  or  exhaust 
steam  as  desired. 

The  amount  of  surface  required  to  condense  the  ex- 
haust from  the  engine  will  vary  with  the  outside  tem- 
perature, but  about  50  sq.  ft.  should  be  provided  for 
each  indicated  horsepower  of  engine  for  use  in  mild 
weather. 


VERTICAL  CURTIS  TURBINES 


>!< 


Hydraulic 

HYDRAULIC  operating  mechanism  of  the  turbine 
consists  of  a  cylinder  to  which  oil  under  pressure  is 
fefl  through  a  pilot  valve  under  the  control  of  the 
turbine  operating  governor.  The  piston  rod  of  this 
cylinder  carries  a  rack  which  meshes  with  a  pinion  on 
the  cam  shaft,  and  so  actuates  the  shaft.  The  cams  on 
the  cam  shaft  lift  the  individual  controlling  valves  as 
determined  by  the  angular  spaciag  of  the  cams. 

Governor  control  is  secured  by  means  of  a  light  rod 
from  the  end  of  the  governor  beam  to  one  end  of  the 
floating  lever.  This  floating  lever  is  pivoted  on  a 
clamp  attached  to  the  pilot  valve  stem.  The  other 
end  of  the  lever  is  connected  by  liviks  to. the  piston 
rod  of  the  operating  cylinder.  A  movement  of  the 
governor  beam  displaces  the  small  pistons  of  the  pilot 
valve  from  their  normal  location  in  which  they  close 
the  ports  of  the  cylinder. 

This  displacement  causes  oil  to  be  admitted  to  the 
cylinder,  and  this  operates  the  main  piston.  The  piston 
rod  in  turn  through  the  cam  shaft  opens  or  closes  the 


Valve  Gear 

determines  a  definite  position  of  the  piston  in  the  oper- 
ating cylinder  and  consequently  the  opening  of  a 
definite   number   of  controlling  valves. 

In  setting  the  gear  with  the  governor  dead,  all  the 
controlling  valves  should  be  open,  the  last  roller  just 
crowning  its  cam,  and  the  piston  of  the  operating  cyl- 
inder at  the  end  of  its  opening  stroke.  The  pilot  valve 
should  be  dropped  by  hand  to  make  sure  that  the 
piston  of  the  operating  cylinder  will  close  all  the  con- 
trolling valves  without  jamming  the  rollers  on  the 
backs  of  the  cams.  The  gear  should  then  be  tried  out 
under   the   control    of   the   governor,   and   any   slight 
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PIG.  8.     ARRANGEMENT  OF  HYDRAULIC  NOZZLE   CONTROL  GEAR 

1  Governor  beam;  2  Governor  connection  to  floating  lever;  3'  Float- 
ing lever;  4  Pilot  valve  chest;  5  Hydraulic  cylinder;  6  IJifFercntinl  mecli- 
anism  for  floating  lever;  7  Cam  shaft  with  pinion;  8  Cam  with  key  and 
set  screw — give  position;  9  Controlling  valve;  10  Miter  gears  for  (7)  and 
fH);  11  Cross  shaft;  12  Cam  shaft  bracket  with  caps;  13  Valve  casing; 
14   Indicator  shaft;   15   Indicator. 

controlling  valves,  and  at  the  same  time  through  the 
link  system  transmits  its  motion  to  the  end  of  the 
floating  lever  and  thus  brings  the  pilot  valve  back  to  its 
normal  position.     Thus  each  position  of  the  governor 

♦Concluded  from  page  258,   March   1   issue. 


PIG.   9.     HYDRAULIC   CYLINDER  AND   PILOT 

1  Operating  cylinder:  2  Cylinder  head  with  studs  and  nuts;  3 
Piston;  4  Piston  rings;  5  Piston  rod  and  rack  with  nut;  6  Supporting 
bracket  for  (1)  with  bolts  and  studs:  7  Stuffing  box  with  gland  and  nut 
for  (6);  8  Bearing  caps  for  (6)  with  bolts;  9  Lubricators  for  (8);  10 
Guide  roller  for  rack;  11  Spindle  for  (10)  with  pins  and  grease  cup; 
12  Pinion  for  cam  shaft  with  key  and  set  screws;  13  Cam  shaft;  14 
Bracket  for  differential  mechanism  with  lubricator  and  bolts;  15  Rock 
shaft  and  levers  for  differential;  16  Differential  connection  rod  to  rack 
with  pins:  17  Differential  connection  rod  to  floating  lever  with  pins;  18 
Pilot  valve  chest  with  bolts:  19  Cover  plate  for  chest  with  bolts;  20 
Bushings  for  pilot  valve  chest — locate  definitely;  21  Pilot  valve;  22 
Connecting  rod  for  pilot  valve  with  nut;  23  Clevis  for  (22)  with  lock 
nut;  24  Guide  bracket  for  chest  with  nuts-  25  Floating  lever  with  pins; 
26   Governor  connection  rod  and  pins. 

excess  of  the  governor  travel  over  that  required  to 
actuate  the  operating  or  main  piston  should  be  divided 
equally  between  the  2  ends  of  the  stroke. 

Controlling  Valve 

§TEAM  is  admitted  to  the  first  stage  nozzles  through 

controlling  valves.     These  valves  are  of  the  globe 

type  and  are  free  on  their  stems  to  permit  them   to 

seat  properly.     The  stem  extends  through  a  stuffing 
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box,  and  is  secured  to  the  lower  guide  plate  of  the 
spring-.  This  spring-  is  supported  by  a  bracket,  and  is 
compressed,  by  an  adjusting  scre-w  at  the  top,  suf- 
ficiently to  force  the  stem  through  the  stuffing  box 
and  seat  the  A^alve.  The  bracket  also  supports  one 
end  of  a  lever,  the  other  end  of  -which  is  fitted  -with 
a  roller  -which  rides  over  a  cam  on  the  cam  shaft. 

T-wo  short  ball  ended  thrust  pins  connect  the  lever 
to  the  lo-vv'er  spring  support.  The  upper  recesses  for 
these  pins  are  made  sufficiently  deep,  so  that  the  pins 
cannot  fall  out  of  place  in  case  the  guide  plate  sticks 
-with  the  spring  under  compression  and  the  controlling 
valve  lever  properly  follows  the  cam  in  a  downward 
direction. 

Cam  shaft,  which  is  rotated  by  the  rack  at  the  end 
of  the.  piston' .rod  of  the  hydraulic  cylinder,  is  sup- 
ported- by  a  bracket  bolted  to  the  steam  chest.  The 
cams  are  so  arranged  on  the  shaft  that  they  raise  and 
lower  the  valves  in  succession. 

Care  should  be  taken  to  see  that  all  bearings  are 
properly  lubricated,  and  that  the  valve  stems  move 
freely  through  the  stuffing  boxes,  that  the  guide  formed 
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FIG.   10.      SECTION  OF  CONTROLLING  VALVE 
FIG.    11.      AUTOMATIC   STAGE   VALVE 

1  Adjusting  screw  for  valve  spring;  2  Supporting  plate  for  (1); 
3  Spring  supporting  plate  (adjustable);  4  Controlling  valve  spring;  5 
Stud  for  spring  supporting  plate,  with  nut ;  6  Frame  for  controlling 
valve,  with  bolts;  7  Guide  plate  for  valve  stem;  8  Upper  cup  for  (7); 
9  Thrust    pin;     10  Lower    cup    for     (11);     11  Controlling    valve    lever; 

12  Cam  roller  for  lever;  13  Spindle  for  cam  roller  with  nut;  14  Cam 
with  key;  15  Cam  shaft;  16  Cam  shaft  bracket  with  bearing  cups  and 
bolts;  17  Gland  for  packing;  18  Nut  for  stuffing  box;  19  Guide  plate 
and  stuffing  box  for  valve  stem;  20  Valve  stem;  21  Valve  (wing  type); 
22   Valve  seat;   23  Valve  casing;   24  Pin  for   (20)    and    (21). 

1  Casing  for  automatic  stage  valve ;  2  Valve  and  piston ;  3  Valve 
seat;  4  Cylinder  lining;  5  Spring;  6  Cylinder  head;  7  Adjusting  screw; 
8  Indicator  rod;  9  Balance  cylinder  lining;  head  and  stuffing  box  for 
(8);    10   Gland    for    (9);    11    Spring    support;    12   Piston    ring    for    (2); 

13  Indicator;  14  Balance  piston;  15  Piston  ring  for  (14);  16  Clamp 
nut  for    (14);    17   Clamp  nut  for    (2);    18  Lock  nut  for    (7). 

by  the  upper  end  of  the  bracket  for  the  lower  guide 
plate  of  the  spring  is  properly  lubricated,  and  that 
there  is  sufficient  compression  of  the  spring  to  force 
the  valve  to  its  seat. 


Stage  Valves 


I 


N  most  of  the  multistage  vertical  turbines,  automatic 
valves  are  provided  which  open  additional  second- 
stage  nozzles  at  times  of  overload.  Most  of  the 
valves  of  this  kind  which  have  been  used  have  been 
arranged  as  shown  in  Fig.  11,  to  open  by  the  effect  of 
increased  pressure  in  the  first  stage.  These  valves  are 
balanced  by  a  spring  and  are  so  proportioned  that  they 
tend  to  open  and  close  again  with  a  comparatively 
small  range  of  first  stage  pressure. 

These  valves  can  be  adjusted  to  operate  at  various 
pressures,  and  different  adjustments  may  be  desirable 
for  the  best  average  economy  under  different  load  con- 


ditions. No  positive  rule  can  be  given  for  these 
adjustments,  since  different  pressure  distribution  suits 
different  machines. 

If  the  adjustment  of  these  valves  is  such  that  one 
or  more  of  them  tends  to  remain  partly  open  during 
considerable  ranges  of  load,  the  economy  of  the  ma- 
chine may  be  seriously  impaired,  or  if  one  of  these 
valves  becomes  stuck  in  a  throttling,  position  it  may 
impair  economy  at  all  loads.  They  should  open  and 
close  abruptly  and  in  succession.  These  valves  are 
intended  to  open  abruptly  as  soon  as  the  corresponding 
first-stage  valve  is  open. 


FEED- WATER  SYSTEM  IN 
LARGE  PLANT 

Boiler  Feed-Water  Piping  at  the  West  Tenth  Street 

Power  Station  of  the  Terre  Haute,  Indianapolis 

&  Eastern  Traction  Co.  at  Indianapolis,  with 

Special  Reference  to  the  Injector  System 

By  Chas.  Hogate 

THE  boiler  feed-water  system  in  service  at  the 
West  Tenth  Street  Power  Station  of  the  Terre 
Haute,  Indianapolis  &  Eastern  Traction  Com- 
pany has  some  original  features  that  are  radical 
departures  from  customary  practice  in  this  particular 
phase  of  power  plant  design.  The  boiler  plant  con- 
sists of  12  530-hp.  Babcock  and  Wilcox  water-tube 
boilers  with  superheaters,  delivering  steam  at  180  lb. 


FIG.   2.     CLOSE  VIE-W  OF  INJECTOR  SHQ-WING  CONNECTIONS 

pressure  and  100  deg.  F.  superheat,  arranged  in  2" 
rows  of  10  and  2,  back  to  back,  with  a  radial  brick 
chimney  18  by  320  ft.  between  the  rows  and  space 
for  8  more  boilers  on  the  second  row.  The  boiler 
room  has  a  20-ft.  basement  in  which  the  boiler  feed 
and  service  water  pumps,  drain  pumps,  sump  pumps,, 
etc.  are  located.  The  feed-water  lines,  the  main 
steam  headers  and  other  smaller  auxiliary  piping  are 
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also  in  the  basement.  These  lines  are  arranged  with 
large  clearances  and  are  easily  accessible  for  repair 
or  extensions. 

Under  normal  operating  conditions,  the  boilers  are 
fed  by  2  duplex,  double  plunger,  outside  packed  20  by 
14  by  24:-in.  steam  pumps  supplying  water  from  2 
6000-hp.  Cochrane  feed-water  heaters  located  on  the 
boiler-room  floor  directly  above  the  pumps.  One 
pump  supplies  enough  feed  water,  under  ordinary  load 
conditions. 

These  pumps  discharge  through  2  10-in.  cross 
headers  into  8-in.  double  or  loop  headers  extending 
full  length  of  each  row  of  boilers  and  located  approxi- 
mately under  the  front  line  of  the  boilers.  The  arrange- 
ment of  the  valves  in  the  8-in.  loops  and  the  10-in. 
cross  headers  allows  either  half  of  one  or  both  loops 
to  be  supplied  from  either  pump,  so  that  repairs  can 
be  made  on  one  of  the  pumps  or  at  any  point  in  lines 
without  interrupting  the  service. 


connections  being  2>^-in.  diameter,  with  2-in.  diam- 
eter overflow  pipe.  The  capacity  is  about  4000  gal. 
an  hour  with  175  lb.  steam  pressure  or  500  to  650  hp. 
on  the  basis  of  30  lb.  evaporation  per  hp.-hour. 

Feed  water  is  supplied  by  2  14  by  14  by  18-in. 
duplex  steam  pumps  from  a  IG-in.  suction  line  draw- 
ing water  from  the  intake  conduit,  which  extends 
under  the  turbine  room  from  the  river.  These  pumps 
discharge  into  a  cross  header,  which  supplies  8-in. 
lines  nnining  under  the  2  rows  of  boilers  and  from 
which  the  23/4-in.  supply  lines  to  the  injectors  are 
tapped  out. 

These  pumps  also  supply  a  50,000-gal.  tank  at  100 
ft.  elevation  outside  of  the  building  which  is  allowed 
to   float  on   the   injector   line   at  all  times. 

The  temperature  of  the  injection  water  varies  from 
75  deg.  F.  during  the  summer  to  as  low  as  35  deg.  F. 
in  the  winter  months.  This  is,  of  course,  increased 
10  to  15  deg.  F.  by  the  addition  of  steam  at  the  injec- 
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PTG.    1.      FEED-WATER   PIPING    SYSTEM 


From  each  side  of  the  8-in.  loops  23/2-in.  lines  are 
run  up  through  the  floor  in  front  of  the  boilers  with 
globe  and  check  valves  above  the  floor.  These  2 
lines  converge  into  a  single  line,  which  is  tapped  into 
the  front  of  the  boiler  drums.  Each  boiler  is  equipped 
with  a  Williams  feed-water  regulator,  although  the 
boilers  may  be  fed  by  hand  if  conditions  require  it. 

About  200  lb.  pressure  is  carried  on  the  feed  lines 
at  a  temperature  around  200  deg.  F. 

In  addition  to  the  system  just  described,  there  is 
another  complete  feed-water  system  which  is  operated 
independently  of  the  first,  consisting  of  complete  in- 
jector equipment  at  each  boiler  with  separate  water 
mains  and  pumps  and  an  independent  steam  header, 
supplying  the  injectors. 

The  injectors  are  Metropolitan,  model  "T,"  manu- 
factured by  The  Hayden  and  Derby  Company.  All 
pipe   connections    are    flanged,    the   water   and    steam 


tors.  In  either  case,  the  injector  feed-water  temper- 
ature is  quite  considerably  lower  than  the  high  press- 
ure feed-water  temperature  and  if  fed  into  the  boilers 
would  result  in  the  immediate  loss  of  steam.  Also 
the  amount  of  steam  used  by  the  injectors  would  cause 
a  drop  in  pressure.     ■ 

The  general  arrangement  of  the  headers  and  valves 
is  similar  to  the  high-pressure  feed  piping,  except  that 
the  injector  system  has  a  single  line  instead  of  the 
loop  under  the  boilers. 

Steam  for  the  injectors  is  supplied  by  an  inde- 
pendent 23/2-in.  saturated  steam  header  running  along 
the  top  of  the  boilers  and  tapped  out  at  tees  located 
between  the  safety  valves  and  the  flanged  necks  on 
the  drums  for  safety  valve  connections,  on  the  satu- 
rated steam  side  of  the  boilers.  Supply  lines  run  down 
to  each  injector  from  this  header.  The  arrangement  of 
valves  in  this  header  is  such  that  anv  boiler  mav  be  cut 
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off.  The  overflows  are  piped  into  a  common  drain  line 
which  discharges  into  the  river. 

The  most  important  advantage  of  the  injector  sys- 
tem is,  that  it  will  immediately  pick  up  and  carry  the 
load  in  case  of  a  critical  failure  of  the  boiler  feed 
pumps  or  any  part  of  the  high-pressure  system,  so  that 
the  station  service  would  not  be  interrupted.  In  this 
event,  an  additional  boiler  would  probably  have  to  be 
put  into  service  to  supply  the  additional  steam  re- 
quired by  the  injectors,  and  the  boilers  fired  heavily 
until  the  tendency  for  loss  in  steam  pressure  would 
be  overcome. 

Steam  for  the  2  boiler-feed  pumps  and  the  2  ser- 
vice pumps  is  supplied  by  a  6-in.  loop  header,  either 
half  of  which  will  supply  the  pumps  while  the  other 
half  is  cut  off.  In  case  of  a  complete  failure  of  this 
loop,  the  50,000-gal.  tank,  maintaining  a  pressure  of  5(0 
lb.  on  the  injector  water  lines,  could  be  depended 
upon,  in  the  emergency,  for  at  least  one  hour's  sta- 
tion operation. 

At  light  load  the  injectors  require  little  steam. 
During  the  period  of  light  station  load  at  night  they 
are  often  used  in  preference  to  the  high-pressure  feed. 
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FIG.    3.      FEED-WATER    PIPING    SHOWING    INJECTOR    LOCATION 
RELATIVE   TO   BOILER 

because  the  steam  pressure  is  more  easily  regulated  on 
the  boilers  that  have  to  be  kept  under  fire  ready  to 
pick  up  the  heavy  early  morning  load. 

When  a  boiler  has  been  down  for  repairs  or  inspec- 
tion, the  injector  is  used  to  re-fill  it.  If  this  amount 
of  water  were  taken  from  the  high-pressure  feed  lines, 
it  would  almost  drain  the  heaters  and  interrupt  the 
uniformity  of  service. 

Also  the  injectors  are  used  occasionally  when 
minor  repairs  have  to  be  made  on  the  live  steam  or 
exhaust   lines  to  the   boiler-feed   pumps. 

Another  use  is  to  keep  the  steam  pressure  from 
rising  too  rapidly  in  a  boiler  that  is  being  fired  up 
ready  to  put   into  service. 


The  photographs  show  the  typical  injector  equip- 
ment and  location  relative  to  the  boiler,  together  with 
piping.  The  vertical  lines  above  the  injector  are  the 
2y2-m.  steam  supply,  the  vertical  line  below,  the  2;^-in. 
water  supply.  The  2i^-in.  discharge  to  the  boiler  is 
shown  to  the  right,  running  up  the  front  boiler  column. 

The  complete  injector  system  with  arrangement 
of  pumps,  cross-headers,  feed-headers,  valves,  sizes 
of  pipes,  etc.  is  shown  by  the  drawing.  Plans  were 
originated  and  worked  out  in  detail  in  the  office  of 
the  chief  engineer  of  power  stations. 


THE  ISOLATED  PLANT  WINS 

By  Joshua  O'Leary 

IN  the  issue  of  Jan.  15,  a  writer  criticises  the  article 
on  "The  Isolated  Plant  Wins"  which  appeared  in 
the  issue  of  Oct.  15,  1912;  but  as  this  criticism  is 

based  on  an  entire  mis-apprehension  of  the  facts  in 
the  case  it  may  be  permissible  to  point  out  briefly  the 
error  into  which  his  zeal  in  behalf  of  the  central  station 
seems  to  have  betrayed  him.  At  the  outset  he  in- 
dulges in  some  strictures  on  the  engineers  of  the  iso- 
lated plants,  to  whom  he  imputes,  among  other  short- 
comings, deflection  from  good  form  in  discussion,  as 
well  as  failure  to  "meet  the  matter  squarely"  in  deal- 
ing with  the  claim  of  the  central  station  to  superior 
advantage  and  economy.  These  strictures,  however, 
do  not  call  for  serious  refutation.  They  may  have  been 
meant  only  in  a  Picwickian  sense,  or,  to  borrow  from 
our  old  friend  "The  Mikado" — they  may  have  been  de- 
signed merely  "to  give  verisimilitude  to  an  otherwise 
bald  and  unconvincing  narrative."  But  getting  down 
to  facts,  as  he  apprehends  them ,  in  the  article  criti- 
cised he  says : 

"Only  two  of  the  expense  items  are  given  in  the 
article,  but  analyzing  those  for  February  we  find  the 
fuel  per  kw.  cost  $0.0205  and  oil  and  waste  $0.0016. 
Though  it  is  not  so  stated  we  must  assume  that  some 
one  is  in  attendance  10  hours  a  day  and  6  days  a  week 
and  in  addition,  some  overtime  for  cleaning  and  repair- 
ing, and  as  it  appears  the  engineer  is  to  be  classified  as 
a  professional  man  and  would  at  least  be  entitled  to 
$75  a  month  and  do  all  the  work  of  the  plant  from 
handling  the  coal  in  to  watching  the  kilowatts  out. 
This  would  add  to  the  operating  costs  $0.0293  per  kw. 
hr.  He  should  not  be  required  to  act  as  foreman  oiler 
and  all-round  plant  man  and  perhaps  he  does  not;  how- 
ever, the  article  does  not  consider  the  labor  item  in  op- 
erating costs  and  we  have  assumed  it  at  a  figure  low 
enough  to  give  the  isolated  plant  the  benefit  of  any  er- 
ror on  our  part." 

In  the  article  of  Oct.  15,  there  occurred  a  paragraph 
which  it  would  seem  ought  to  have  obviated  any  ne- 
cessity for  "assuming"  that  an  engineer  was  in  attend- 
ance.    Speaking  of  the  engineer  it  says : 

"Not  having  the  fear  of  the  great  corporation  in 
his  heart,  he  began  at  an  early  date  to  collect  and  re- 
cord data  bearing  on  the  question  of  cost.  He  took 
daily  readings  of  the  meters ;  weighed  and  recorded 
daily  the  amount  of  coal  consumed  for  heating  pur- 
poses, and  kept  systematic  and  accurate  account  of  all 
items  of  expense  in  his  department.  As  a  result  he 
soon  satisfied  himself  that  the  service  rendered  by  the 
outside  corporation  could  be  secured  at  much  less  cost 
if  he  could  induce  his  employers  to  install  their  own 
plant,  and  to  this  task  he  addressed  himself  with  intel- 
ligent persistency  and  final  success." 
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In  view  of  this  explicit  declaration  concerning  the 
engineer's  attendance  and  significant  activity  it  is 
hard  to  understand  how  the  assertion  "though  it  was 
not  so  stated,  we  must  assume  that  someone  is  in  at- 
tendance, etc."  can  be  justified.  This  shows,  moreover, 
that  the  heating  plant,  with  its  attendant  expense  of 
operation  and  maintenance,  subsisted  throughout  the 
whole  period  covered  by  the  contract  with  the  central 
station.  Obviousl}'  the  comparison  instituted  had  ref- 
ence  only  to  the  electric  service  supplied  by  the  com- 
peting plants,  it  would  therefore  have  been  absurd  to 
have  loaded  the  case  of  the  local  plant  with  a  heavy 
bill  of  expense  that  had  nothing  whatever  to  do  with 
it.  Surely  neither  good  form,  nor  devotion  to  the  prin- 
ciple of  the  square  deal  required  that  unrelated  items 
of  expense  should  be  introduced  in  the  comparison 
when  compensating  factors  of  heating  and  other  serv- 
ices were  omitted.  The  fixed  charges  for  installation 
maintenance  and  operation  of  the  heating  plant  were 
not  introduced  in  the  comparison  for  the  simple  but 
sufficient  reason  that  they  had  no  relevancy  to  the  cost 
of  either  the  central  station  service  or  the  equivalent 
service  supplied  by  the  isolated  plant.  All  the  items  of 
expense  mentioned,  even  to  the  "risk  to  the  owner  of 
a  serious  defect  showing  up  in  a  boiler"  were  borne  by 
the  plant  during  the  term  of  the  contract,  in  addition 
to  the  cost  of  service  by  the  central  station,  and  they 
continued  practically  unchanged  after  the  installation 
of  the  local  service. 

As  to  the  cost  of  installing  the  additional  equip- 
ment, that  is  quite  immaterial  as  after  allowing  for 
"interest  on  the  investment,  insurance,  depreciation 
and  repairs"  it  was  shown  that  there  was  a  net  saving 
of  50  per  cent  of  the  cost  of  the  central  station  service. 

I  Regarding  the  claim  of  capacity  to  meet  increase  of 
service,  if  required,  without  increase  of  cost,  that  was 
clearly  intended  to  apply  to  fixed  charges  of  operation 
which  our  critic  himself  acknowleges  "would  remain 
constant  for  quite  an  increased  load." 

Concerning  the  objection  that  "In  this  case  the  cen- 
tral station  rate  is  excessive  and  this  would  be  a  profit- 
able day  load  at  less  than  half  the  9-cent  rate"  it  is 
enough  to  say  that  the  rate  mentioned  was  the  rate 
charged  during  the  whole  period  the  contract  was  in 
force,  and  was  therefore  properly  used  in  the  compari- 
son.    That  it  was  not  deemed  excessive  by  the  man- 

jagement  of  the  central  station  is  indicated  by  the  re- 
fusal, as  stated,  to  reduce  it  wdiile  there  was  any  pros- 
pect of  its  continuance  for  another  term.     But  does  not 

jan  attorney  for  the  central  plant  prove  altogether  too 
much  when  he  points  out  the  fact  that  an  excessive 
rate  is  one  of  the  disadvantages  that  may  be  encount- 

jered  in  dealing  with  the  central  station? 

The  data,  as  given  in  the  article  of  Oct.  15  were 
tacts  developed  in  the  actual  experience  of  the  isolated 
plant  referred  to,  and  the  comparison  was  with  the 
actual  cost  of  the  service  rendered  by  the  central  sta- 

Ition.  The  results  were  exactly  as  stated,  and  they  are 
unaffected  by  any  assumptions  as  to  what  they  would 
have  been  had  the  conditions  been  different  from  what 
they  were.  As  a  matter  of  fact,  however,  the  experi- 
ence of  the  plant  referred  to  is  not  exceptional.  It  is 
common  knowledge  among  well  informed  engineers 
that  in  any  case  in  which  it  is  necessary  to  keep  a  boil- 
er plant  in  operation  for  heating  and  other  purposes, 
electric  service  can  be  supplied  at  a  cost  with  which 
the  central  station  cannot  successfully  compete  on  its 
merits. 


ISOLATED  PLANT  COST 

By  a.  K.  \"K.'\r)j:N'i?UR(;n 

COMMENTING  on  the  article  by  Mr.  Reynolds 
why  should  he  add  to  the  cost  of  electric  light 
the  cost  of  a  man  in  attendance  since  one  is 
already  on  the  the  ground  when  the  heating 
I)laiit  is  in  service  and  also  the  power  to  run  the  hy- 
draulic elevator  and  other  machinery?  I  believe  that 
his  estimated  cost  for  the  electrical  installation  of 
$10,000,  which  he  believes  small  is  amply  large,  as 
the  stack  is  already  in  place  and  the  distribution  por- 
tion of  the  switchboard.  All  the  installation  such  as 
furnace,  flue  cleaners,  gaskets,  gage  glasses  and  the 
expense  of  hauling  away  ashes  and  so  on  are  already 
accounted  for  in  the  expense  of  heating  the  building, 
.so  that  the  only  additional  expense  chargeable  to  the 
lighting  is  the  necessary  care  of  the  generating  equip- 
ment and  the  generator  portion  of  the  switchboard. 

But  a  little  recapitulation  will  show  that  even  with 
the  cost  estimated,  and  that  is  j)lenty.  the  argument  is 
still  in  favor  of  the  isolated  plant.  'Take  for  fuel,  oil 
and  wvaste,  the  cost  per  kw.-lir.  of  $0.0221;  interest,  de- 
preciation on  the  estimated  $10,000  cost,  with  2  per 
cent  added  for  taxes.  $0.0319  per  kw.-hr. ;  total  cost  per 
kilowatt-hour  $0.0540.  which  is  $0.0360  less  per  kilo- 
watt-hour for  the  isolated  plant  current  than  for  the 
central  station  current.  This  multiplied  by  3133  kil- 
owatt-hours gives  us  $112.78  a  month  or  $1353.45  a 
year  saved,  which  -is  nearly  14  per  cent  on  the  esti- 
mated first  cost  of  $10,000;  not  a  bad  investment  at 
that. 

As  for  the  advantages  of  central  station  service,  the 
])rivatc  plant  where  the  writer  is  employed  has  been 
in  operation  for  a  little  over  6  yr.  and  the  power 
and  light  have  not  been  interrupted  5  min.  when  they 
were  needed  during  that  time.  On  the  other  hand, 
when  current  was  being  su])])lied  by  the  central  sta- 
tion, it  w^as  a  common  occurrence  for  the  service  to  be 
interrupted  from  5  min.  to  2.5  hr.  at  a  time.  During 
the  j)ast  S  months  the  current  from  this  same  central 
station  has  been  ofif  throughout  the  whole  cit\-  1  hr.  2fi 
min.  and  2  hr.  20  min.  respectively.  During  these  i)eri- 
ods  of  suspension  we  had  no  trolley  cars,  electric  light 
nor  anything  else  recpiiring  electricity  for  operation, 
yet  the  writer  tries  to  tell  us  about  the  advantage  and 
economv  of  this  kind  oi  service.  Without  "oino-  into 
details.  T  would  state  in  closing  that  the  current  which 
costs  us  $5500  to  buy.  we  generate  in  our  own  plant 
lor  $3500.  to  sav  nothing  about  the  better  service 


Tin:  c;kai)1'.  oi-  i-in-;  known  as  .Mcrchani,  wliich  is 
lighter  in  weight  than  standard,  is  not  suitable  for  manv 
purposes,  but  has  been  used  in  the  past  on  account  of 
somewhat  less  cost. 

Following  the  example  of  the  National  Tube  Co.,  prac- 
tically every  popular  mill  has  announced  that  the  manu- 
facture of  ATerchant  weight  will  be  abandoned,  thus  leav- 
ing onlv  full  weight  i)ipe  on  the  market  and  pipe  which 
will  be  suitable  for  all  purposes  for  which  the  ]\Ierchant 
weight  has  been  used. 

This  is  a  distinct  advance  in  pipe  manufacture,  as  it 
does  away  with  2  grades,  one  of  which  was  not  a  stand- 
ard and  leaves  a  sinsrlc.  dependable,  high  standard  pipe 
as  the  one  which  will  be  used  in  every  case.  The  pipe 
using  public  is  to  be  congratulated  on  the  forward  step 
which  has  been  taken  in  its  behalf  bv  the  manufacturers. 
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ST.  JOSEPH'S  COLLEGE  STORAGE  BATTERY  PLANT 

An  Interesting  Installation  of  Storage  Batteries  Which    Aids  the  Generators  During  Peak  Load  and 
Furnishes  Current  During  Off  Peak  Load;  Details  of  Installation  and  Equipment 

By  H.  Olberding 


STORAGE    battery    installations    as    auxiliaries    to 
private  plants,  for  taking  care  of  peak  loads  or  for 
carrying  the  entire  load  in  off  peak  hours,  have 
proved  to  be  of  considerable  advantage,  and  de- 
tails of  the  power  plant  in  St.  Joseph's  College,  Rens- 
slaer,  Ind.,  of  which  the  writer  is  in  charge,  will  un- 
doubtedly prove  of  interest. 

The  plant  consists  of  2  horizontal  tubular  boilers,  66 
in.  by  i6  ft.  and  one  horizontal  tubular  boiler,  72  in.  by 


FIG.  1.     LAYOUT  OF  BATTERY  ROOM 

18  ft.,  with  a  combined  rated  capacity  of  350  hp.  The 
boilers  are  operated  at  90  lb.  steam  pressure,  the  greatest 
load  being  required  for  heating  purposes.  In  the  aux- 
iliary boiler  room  equipment  are  2  Gardner  6  by  4  by  6 
in.  duplex  boiler  feed  pumps  and  2  Gardner  8  by  12  by  7 
by  12  in.  compound  duplex  pumps  for  domestic  purposes 
and  fire  service.  The  lighting  plant  comprises  one  Ames 
automatic  10  by  12-in.,  and  one  8  by  8-in.  engines,  belted 
to  a  30-kw.  and  a  15-kw.  Western  Electric  direct-cur- 
rent generator  respectively  delivering  current  at  115 
volts. 

In  connection  with  these  units,  a  320-ampere-hour 
storage  battery  has  been  installed,  manufactured  by  the 
Electric  Storage  Battery  Co.  It  is  of  the  chloride  accum- 
ulator type,  installed  about  4  yr.  ago  and  consists  of  66 
cells  with  4  positive  and  5  negative  plates.  Its  rated 
capacity  is  40  amperes  for  8  hr.  at  115  volts. 

The  reason  for  installing  a  storage  battery  in  con- 
nection with  the  generators  was  because  the  load  during 
the  night  hours  is  rather  small  so  it  would  not  warrant 
the  running  of  an  engine  all  night  with  the  expense  of 
an  attendant  and  the  wear  of  running  machinery.  This 
being  an  educational  institution  the  electric  load  is  prac- 
tically the  same  every  day.    The  smaller  unit  is  operated 


a  few  hours  every  morning,  until  the  load  drops  to  about 
40  amperes,  when  it  is  stopped  and  the  battery  put  into 
service  until  noon,  when  it  is  generally  so  far  ex- 
hausted as  to  make  charging  necessary.  The  large  unit 
is  then  started  again  charging  the  battery  and  at 
the  same  time  furnishing  current  for  the  day  load,  until 
about  5  or  6  p.m.,  the  battery  is  fully  charged  and  cut 
out;  the  engine  is  kept  running  as  the  peak  load  comes 
on  about  this  time  and  is  run  until  9  p.m.,  when  the  load 
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FIG.    2.      CONNECTION    DIAGR.IM 

again  drops  low  enough  for  the  battery  to  take  care  of 
until  the  following  morning  at  5  :30,  when  a  similar  cycle 
of  operations  is  started. 

Battery    Room   and    Battery    Support 

^FTER  the  type  and  size  of  the  storage  battery  Hot" 

been  decided  upon,  the  first  step  was  to  select  a  place 
where  it  could  be  properly  installed.  A  room  next  to 
the  engine  room,  15  by  22  ft.  by  12  ft.  high,  was  selected. 
The  floor  was  made  of  concrete  and  given  sufficient  slope 
for  water  to  run  off  into  a  tile  when  the  floor  is  washed. 
The  ceiling  was  carefully  plastered  to  prevent  the  fume> 
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from  entering  the  apartments  above,  and  proper  means  to 
secure  ventilation  were  provided.  This  is  important,  as 
the  fumes  are  strong  and  destructive,  especially  on  the 
day  of  the  overcharge,  besides,  these  fumes  are  of  an  ex- 
plosive nature  and  an  open  flame  should  never  be  allowed 
in  a  battery  room. 

When  the  room  was  in  proper  shape  the  work  of 
installing  began.  Wooden  frames  or  racks  built  by  the 
Battery  Co.  were  installed ;  they  are  i6  in.  high  and 
made  up  of  4  by  4-in.  timbers  painted  with  2  coats  of 
asphalt  paint  and  sufficiently  strong  to  sustain  the  weight. 
Each  cell  weighing  200  lb.  was  set  in  place,  the  legs 
resting  on  vitrified  brick.  Three  sections  of  racks  were 
necessary,  2  to  carry  each  2  rows  of  13  and  14  cells 
respectively  and  one  to  support  one  row  of  12  cells.  Fig- 
ure I  shows  the  layout  of  the  battery  room.  Such  an 
arrangement  of  racks  and  cells  permitted  an  alley  2  ft. 
6  in.  wide  between  the  wall  and  each  double  row  of  cells, 
while  the  single  row  is  placed  next  to  the  wall,  but  can 
be  approached  on  one  side,  thus  making  it  convenient  for 
inspection  and  repairs  since  each  cell  can  be  handled 
separately. 

Installation  of  Battery 

^FTER  the  racks  were  erected  and  in  their  proper 
places,  wooden  trays,  just  large  enough  to  accommo- 
date one  cell,  and  about  ^  in.  deep,  were  filled  level  with 
sand  and  placed  on  the  racks,  spaced  equal  distances  apart 
and  insulated  from  the  racks  with  glass  insulators,  then 
the  empty  glass  jars,  that  were  to  contain  the  elements, 
were  placed  on  the  sand  trays.  Great  care  was  exercised 
to  get  them  level  and  in  straight  line  to  present  a  neat 
appearance.  The  dimensions  of  the  jars  are  9  by  12  by 
17  in. 

The  elements  were  shipped  assembled  and  all  that 
remained  to  be  done  was  to  take  them  out  of  the  boxes 
and  place  them  in  the  jars.  A  strong  strip  of  cloth  was 
passed  below  and  around  the  plates  and  by  taking  firm 
hold  of  both  ends  at  the  top,  the  whole  was  gently  low'- 
ered  into  the  jar. 

Extreme  care  was  taken  during  this  operation  not 
to  injure  either  the  plates  or  the  jars.  The  positive 
terminal  of  one  cell  was  always  placed  next  to  the  nega- 
tive terminal  of  the  adjoining  cell  so  that  no  more  hand- 
ling was  necessary. 

Connecting  Up  and  Filling 

YyHEN  all  the  elements  were  in  place  the  terminals 
were  bolted  together  with  brass  bolts,  having  pre- 
viously received  a  slight  coat  of  vaseline,  the  nuts  on 
either  end  being  imbedded  in  a  large  lead  cap.  The  2 
cells  at  one  end  of  each  double  ro\v  were  connected  by 
means  of  a  lead  bar.  While  heavy  lead  covered  copper 
wires  were  looped  across  the  alley  from  one  rack  to  the 
other,  sufficiently  high  to  permit  passing  under  them ; 
these  were  firmly  soldered  into  lugs  provided  for  that 
purpose  at  the  proper  terminal. 

Twelve  cells  along  the  wall  were  all  provided  with 
lugs,  clamped  between  the  terminals  of  each  cell  and 
bolted  firmly ;  a  rubber  covered  wire  was  soldered  into 
each  of  these  lugs  and  then  passed  directly  through  the 
wall  and  over  to  the  switchboard,  where  it  was  connected 
to  the  end  cell  switch  as  shown  in  the  connection  diagram. 
Fig.  2.  When  all  connections  had  been  made  they  were 
all  looked  over  carefully  once  more  to  make  sure  that 
all  were  in  their  proper  places. 

Next  came  the  work  of  placing  the  separators  between 
the  plates  in  the  cells,  which  are  made  of  thin  sheets  of 
specially  treated  wood  a  little  larger  in  size  than  the 
plates ;  dowel  pin,  also  wood,  is  slipped  on  at  each  end 


to  hold  them  in  place.  Glass  bars  are  laid  over  them 
across  the  plates  to  hold  them  down.  The  separators  and 
dowel  pins  had  not  been  removed  from  their  boxes,  and 
had  been  packed  in  such  a  manner  that  they  could  be 
kept  moist  easily  to  prevent  drying  and  warping. 

A  small  platform  was  made  of  a  few  trusses  and 
planks  at  a  convenient  place  outside  and  next  to  one  of 
the  windows  of  the  battery  room.  An  empty  spirits  bar- 
rel had  been  obtained  sometime  before,  which,  sawed 
through  the  middle  and  one  of  the  halves  placed  on  the 
platform,  brought  the  bottom  of  the  half  barrel  a  little 
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FIG.  3.     DETAILS  OF  SWITCHBOARD 

above  the  top  of  the  cells  in  the  battery  room.  This  was 
then  filled  with  electrolyte  of  1.2 10  specific  gravity.  Most 
readers  will  know  that  this  is  dilute  sulphuric  acid  about 
I  part  acid  to  5  parts  water,  which  was  furnished  ready 
mixed  by  the  Battery  Co. 

One  end  of  a  new  ^-in.  rubber  hose  was  immersed 
into  the  acid  in  the  half  barrel  and  the  fluid  syphoned 
into  each  cell,  the  barrel  being  refilled  as  fast  as  emptied. 

All  cells  were  filled  with  ease  in  a  comparatively  short 
time  without  any  accident  to  the  cells  or  to  those  doing 
the  work.  Up  to  the  time  of  putting  in  the  separators 
and  filling  in  the  electrolytes,  the  task  of  erecting  and 
connecting  up  had  been  done  by  local  help  wMth  the  writer 
as  engineer  in  charge,  directing  the  work,  but  from  that 
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time  on  a  competent  man  furnished  by  the  Battery  Co. 
was  present.  In  company  with  him  everything  was  gone 
over  once  more,  carefully  inspected  and  tested,  and  noth- 
ing wrong  being  detected,  the  initial  charge  was  started 
immediately  and  continued  for  about  6o  hr.  without  in- 
terruption. 

During  the  charge  the  specific  gravity  of  the  acid  was 
tested  at  regular  intervals  by  means  of  a  hydrometer 
and  the  readings  recorded.  Voltage  readings  of  the 
different  cells  were  taken  with  a  low  reading  voltmeter 
and  also  recorded.  When  the  specific  gravity  and  voltage 
readings  did  not  show  any  further  increase  for  lo  hr. 
successively  and  all  cells  were  gassing  freely,  the  charge 
was  stopped  and  the  battery  put  into  service  and  it  has 
given  the  best  of  satisfaction  with  practically  no  expense 
for  repairs  up  to  the  present  time. 

Pilot   Cell  and  Accessories 

rjELL  No.  53  was  chosen  as  the  pilot  cell,  as  it  was 

easily  accessible  and  near  to  the  entrance.  This  is 
equipped  with  one  ordinary  and  one  compensating  hy- 
drometer. An  automatic  waterfilling  device  keeps  the  elec- 
trolyte at  the  proper  level  so  that  accurate  specific  gravity 
readings  may  be  obtained.  All  of  the  other  cells  are 
refilled  once  a  week  with  pure  water  to  replace  evapora- 
tion. The  pilot  cell  is  also  provided  with  a  signaling 
hydrometer  which  rings  a  bell  and  lights  a  lamp  when 
the  battery  is  discharged  or  fully  charged. 

This  is  particularly  convenient  and  prevents  over  dis- 
charge when  a  heavier  demand  than  usual  is  placed  on 
the  battery.  The  device  can  be  set  to  ring  at  any  time 
of  the  charge  and  discharge.  In  this  case  it  is  set  to 
give  a  signal  when  the  battery  is  a  little  over  ^  ex- 
hausted. Specific  gravity  readings  of  the  pilot  cell  de- 
termine the  limit  of  charge  and  discharge. 

Once  a  week,  usually  on  the  day  of  the  overcharge, 
the  specific  gravity  of  all  the  cells  is  taken,  shortly  be- 
fore the  overcharge  is  started ;  while  the  voltage  read- 
ings of  all  the  cells  are  taken  from  time  to  time  at  longer 
intervals,  and  then  just  before  the  overcharge  is  stopped. 
All  specific  gravity  and  voltage  readings  are  recorded  on 
blanks,  furnished  by  the  Battery  Co. 

As  all  cells  are  numbered  and  the  readings  recorded 
in  the  space  on  the  blank  having  the  corresponding  num- 
ber, it  is  an  easy  matter  to  detect  any  irregularity  in 
any  one  cell  by  simply  comparing  the  present  reading  v/ith 
that  of  the  preceding  week.  The  overcharge  is,  in  fact, 
the  same  as  any  ordinary  charge,  only  it  is  prolonged 
until  the  specific  gravity  readings  show  no  further  rise 
for  5  successive  15-minute  readings.  When  using  a  com- 
mon hydrometer,  corrections  must  be  made  for  changes 
in  temperature,  70  deg.  being  normal.  For  every  3  deg. 
F.  above  70  deg.  one  point  specific  gravity  must  be  added 
to  the  reading,  and  for  every  3  deg.  below  70  deg.  one 
point  specific  gravity  must  be  subtracted  from  the  reading. 
When  a  compensating  hydrometer  is  used  this  is  not  nec- 
essary, because  it  adjusts  itself  to  changes  in  tempera- 
ture. 

Charging 


•piIE  battery  is  charged  in  parallel,  that  is,  it  is  divided 
into  2  series,  each  series  being  charged  at  the  normal 
rate  of  40  amperes.  This  arrangement  brings  the  total 
charging  current  up  to  80  amperes,  twice  its  rated  out- 
put. The  regular  charge  is  brought  up  to  a  point  when 
the  specific  gravity  in  the  pilot  cell  shows  about  5  points 
less  than  the  preceding  overcharge  and  all  cells  are  gas- 
sing moderately.  For  example:  If  the  preceding  over- 
charge shows  1. 1 90  points  specific  gravity,  then  the  reg- 
ular charge  should  be  1.185  points  specific  gravity,  cor- 
rections for  changes  in  temperature  having  been  made. 


Battery  Switchboard 

SWITCHBOARD  panel  is  made  of  black  slate  6  ft. 

6  in.,  high,  3  ft.  wide  and  lYz  in.  thick,  and  the  fol- 
lowing instruments  are  mounted  on  the  front:  One  5 
point  voltmeter  switch  which  permits  using  one  voltmeter 
for  both  generators  ;  one  Weston  double  scale  80-80  amp. 
ammeter  controlled  for  charge  and  discharge  by  ammeter 
switch  No.  I  ;  one  d.p.d.t.  switch  and  one  s.p.d.t.  switch 
Nos.  2  and  3,  for  throwing  battery  into  parallel  series 
for  charging  or  in  series  for  discharging;  one  d.p.s.t.  No.  4 
switch  to  generator  or  line ;  one  automatic  underload  cir- 
cuit breaker  No.  5,  having  mercury  contact,  which  trips 
automatically  should  the  charging  current  from  any  cause 
drop  to  a  certain  point,  in  this  case  about  50  per  cent 
below  normal,  or  fail  altogether,  thus  preventing  injury 
to  battery  due  to  undercharging,  also  to  prevent  the  cur- 
rent from  the  battery  going  into  generator  should  it  for 
any  reason  stop  during  the  charge. 

Nos.  6  and  7  are  handles  for  charging  rheostats  which 
bring  the  current  to  normal  charging  rate ;  No.  8  is  a 
13  point,  hand  operated  end  cell  switch,  by  means  of 
which  additional  cells  may  be  thrown  into .  service  as 
occasion  may  demand,  to  keep  the  voltage  normal  during 
discharge.  Four  60-amp.  and  two  loo-amp.  enclosed 
fuses  complete  the  outfit. 

WHAT  INSPECTOR  DIDNT  SEE 

By  L.  M.  Johnson 

50ME  time   ago   we   had   occasion   to   renew    some 
cables   leading  to   another  building.     There   were 
2  pairs  of  400,000  cm.  cables  that  had  been  spliced 
just  before  going  through  the  wall  into  the  street. 
As  these  splices  were  big  knots  in  the  cable,  the  cable 
was  cut  off  on  each  side  of  the  knots. 

One  day  I  stripped  the  tape  off  the  splices ;  and  the 
accompanying  photograph  shows  what  I  found  under 
the  tape.  The  2  closely  twisted  connections  had  been 
in  service  about  8  or  9  yr.  and  were  soldered.  The  2 
large  connections  which  had  been  in  5  or  6  yr.  were  not 
soldered ;  the  end  of  each  wire  was  made  into  hooks  and 
hooked  to  another  wire  on  the  opposite  cable,  the  con- 
nection being  a  mass  of  hooks. 


JOINTS  THAT   THE   INSPECTOR   DIDN'T   SEE 


A 


The  tape  that  was  taken  from  the  4  connections  nearly 
filled  a  peck  measure.  I  was  told  that  the  connections 
were  made  by  the  superintendent  of  the  building  and 
the  house  carpenter. 
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Calculating  the  Pull  of  Magnets,  Temperature   Rise,    Heating  Loss  and  Ampere  Turns  Required 


PULL  in  pounds  or  the  weight  that  a  direct- 
current  magnet  will  lift  when  its  core  is  in 
contact  with  iron  or  steel  is  determined  by 
formula  (I)  in  "Symbols  and  Formulas  used 
in  the  Design  of  Electromagnets"  in  the  Practical 
Reference  Tables.  It  states  that  the  pull  in  pounds 
is  equal  to  the  product  of  magnetic  density  per  square 
inch,  squared,  and  the  area  of  the  core  in  square 
inches,  divided  by  72,134,000.  As  an  example,  assume 
a  core  area  of  2  sq.  in.  and  a  magnetic  density  of 
100,000  lines  of  force  to  the  square  inch,  then  we  have 
(100,000  X  100,000  X  2)-^  73,134,000  =  277    lb.   pull. 

Formula  (II)  is  derived  from  formula  (I)  and  is 
used  to  determine  the  required  area  of  the  core ;  this 
is  equal  to  the  product  of  72,134,000  and  the  pull  in 
pounds,  divided  by  the  magnetic  density  in  lines  of 
force  to  the  square  inch,  squared.  Assume  that 
pull  required  and  magnetic  density  have  the  same 
value  as  in  the  last  example,  then  (72,134,000  X  277) 
-f-(  100,000  X  100,000)=  1.9  in.  area  of  core.  If  the 
pounds  pull  in  the  previous  example  had  been  carried 
out  to  an  indefinite  number  of  decimal  places  we 
would  have  2  as  the  answer  which  would  be  absolutely 
correct. 

Formula  (III)  states  that  the  square  of  the  mag- 
netic density  per  square  inch  is  equal  to  the  product 
of  the  pounds  pull  times  72,134,000,  divided  by  the 
area  of  the  core  in  square  inches,  then  using  the  same 
values  as  in  the  previous  examples  we  have  (277  X 
72,134,000)^2  =  9,990,559,000,  the  square  of  the  re- 
quired magnetic  density  per  square  inch  of  core  area. 

Here  again  if  fhe  decimal  had  been  carried  out 
far  enough  in  the  first  problem  the  magnetic  density 
squared  would  be  10,000,000,000,  and  the  square  root 
would  be  100,000,  the  assumed  value  in  the  first  prob- 
lem. 

Formula  (IV)  gives  the  true  value  of  magnetic 
density  instead  of  the  square  and  the  operations  are 
the  same  as  in  formula  (III)  with  the  exception  that 
the  square  root  of  the  solution  is  extracted. 

Heating  of  Magnets 

JN  designing  small  magnets  such  as  those  used  for 
telephone,  telegraph  and  electric  bell  service,  the 
heating  of  the  magnet  is  not  considered  in  the  cal- 
culations, but  in  power  magnets  the  temperature  rise 
is  important  and  should  not  exceed  212  deg.  F.  above 
atmosphere;  it  is  calculated  by  the  use  of  formula 
(V)  which  states  that;  the  temperature  rise  in  degrees 
F.  is  equal  to  the  constant  C  multiplied  by  the 
quotient  arising  from  the  division  of  the  power  in 
watts  expended  in  the  magnet  by  the  cylindrical  sur- 
face of  the  magnet  in  square  inches.  The  constant  C 
is  200  for  open  magnets,  i.  e.,  with  winding  exposed 
to  the  air. 

Assume  that  an  open  electromagnet  has  an  outside 
cylindrical  surface  of  37  sq.  in.  and  the  watt  loss 
(I-  R  in  direct-current  magnets)  is  38.9,  then  the 
final  temperature  rise  will  be  200  X  (38.9 -=- 37)  = 
210  deg.  F. 

If  we  know  the  final  temperature  rise  and  the 
cylindrical  surface  and  wish  to  find  the  safe  watts 
loss  we  use  formula  (VI)  which  states  that  the  watt 
loss  is  equal  to  the  product  of  the  final  safe  tempera- 
ture rise  and  the  cylindrical  surface  in  square  inches 


divided  by  the  constant.  Let  temperature  rise  and 
surface  have  the  same  value  as  in  the  last  problem, 
then  (210  X  37)  -^200  =  38.8  watts. 

Assume  that  the  watt  loss  and  temperature  are 
the  same  value  as  in  the  previous  problems  and  we 
wish  to  know  the  required  cylindrical  surface  of  the 
magnet,  the  ends  are  not  considered  in  magnets  of 
normal  proportions;  for  this  calculation  we  use  form- 
ula (VII)  which  states  that:  the  required  surface  is 
equal  to  the  constant  multiplied  by  the  watt  loss  and 
final  temperature  rise.  Substituting  figures,  let  watt 
loss  be  38.9  and  final  temperature  rise  be  210  deg.F., 
then  we  have  (200  X  38.9)-^  210  =  37  sq.  in.,  the 
required  surface.  Iron  clad  magnet  temperature  cal- 
culations are  essentially  the  same  with  the  exception 
that  constant  273  is  substituted  for  200. 

Curves   and   Tables 

'PO    find    the    required   area    in    circular    mils    of   the 

magnet  wire,  formula  (VIII)  is  used.  To  get 
this  area,  multiply  the  mean  length  of  one  turn  of 
wire  in  feet,  that  is  the  length  of  one  turn  in  the 
center  of  the  coil  as  indicated  by  E  in  the  Electro- 
magnet Data  Table  by  12  and  by  the  ampere-turns 
and  divide  by  the  e.m.f. 

For  the  sake  of  illustrating  the  working  of  the 
formula,  which  will  be  used  in  connection  with  the 
actual  design  of  electromagnets  we  will  make  some 
assumptions.  Let  mean  length  be  1.5  ft.,  ampere- 
turns  50,000,  and  e.m.f.  110  volts ;  then  the  formula 
will  read  (12  X  L5  X  50,000)^  110  =  8181  -f  circular 
mils,  corresponding  nearly  to  a  No.  1  wire.  The 
working  of  these  formulas  should  be  familiarized  as 
they  enter  into  the  design  of  electromagnets,  magnetic 
circuits  and   dynamo-electric   machinery. 

The  diagram  in  the  Practical  Reference  Tables, 
"Size  of  Wire  in  Circular  Mils  for  110-volt  Direct  Cur- 
rent Magnets"  was  calculated  from  formula  (VIII)  and 
is  useful  in  making  preliminary  calculations  for  direct- 
current  electromagnets.  For  220  and  500-volt  magnets 
the  figure  for  110-volts  is  multiplied  by  the  multipliers 
given  on  the  table.  Let  us  assume  the  same  condi- 
tions used  in.  the  working  out  of  the  last  problem, 
then  from  the  bottom  row  of  figures  representing 
ampere-turns  follow  upward  on  the  vertical  line  from 
50,000  to  the  intersection  of  the  diagonal  line  for 
1.5  ft.  mean  length  of  one  turn  of  wire,  then  follow 
horizontally  to  the  left-hand  side  of  the  diagram  and 
in  the  column  of  figures  representing  ampere-turns 
read  approximately  8200  cm.  We  found  from  work- 
ing out  the  formula  that  the  required  size  is  8181  cm. 
but  as  the  diagram  is  used  only  for  preliminary  cal- 
culations, small  refinements  are  not  necessary. 

In  the  table,  "Single  Cotton  Covered  Magnet  Wire 
Data"  will  be  found  data  that  has  been  much  used 
in  the  calculation  of  electric  machinery.  After  the 
size  of  the  wire  in  circular  mils  has  been  determined 
for  a  specific  magnet,  and  the  ampere  turns  have  been 
determined,  the  space  occupied  by  the  wire  has  to  be 
calculated,  and  other  characteristics  determined.  This 
table  ties  in  with  the  table  of  "Electromagnet  Data" 
and  the  2  will  be  used  more  or  less  throughout  this 
series  of  articles  and  their  practical  value  will  be  seen 
as  we  make  use  of  them  in  practical  calculations. 
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ELECTRICAL  CORRESPONDENCE 

THAT  TROUBLESOME  CIRCUIT 

J^EFERRING  to  the  article  by  T.  G.  Thurston  on 
page  232  of  Feb.  15  issue,  I  think  that  the  trouble 

would  be  removed  by  cutting  out  wire  A  B,  but  the 

circuit  would  not  be  correct  nor  would  it  work  properly 

with  the  switch  where  it  now  is. 

The  3  lamps  on  the  left  side  of  diagram  would  be 

burning  all  the  time,  while  the  lamps  on  the  right  of 

diagram  will  not  burn   at    all,  because  both    taps  are 

taken  off  the  same  line. 


TROUBLESOME   LAMP   CIRCUIT 

The  first  thing  to  do  is  to  cut  off  line  G  H. 

To  turn  all  6  lamps  on  or  off  with  a  single-pole  snap 
switch  I  should  connect  the  switch  on  line  C  D.  To 
turn  the  3  lamps  on  or  off  on  the  right  side  of  the  dia- 
gram, connect  the  switch  on  wire  A  B  and  leave  all 
others  solid.  To  turn  the  3  lamps  on  or  off  on  the  left 
side  of  diagram  connect  the  switch  on  wire  E  F,  and 
leave  all  others  solid. 

If  Mr.  Thurston  will  kindly  look  this  diagram  over, 
I  feel  sure  he  will  bear  out  my  few  remarks. 

•       H.  M.  Wood. 


ALTERNATOR  PROBLEM 

P^  75-  kva.  60-cycle  2300-volt  alternator,  running  at 
900  r.p.m.  has  8  poles.  If  2  field  coils  or  2  poles  were 
removed  how  would  it  affect  the  alternator?  "A"  says 
the  voltage  would  be  decreased,  "B"  says  the  frequency 
would  be  decreased.    Which  is  correct?        H.  V.  M. 

A.  If  2  poles  were  removed  from  an  8-pole  alter- 
nator the  voltage  would  be  reduced  one-fourth,  and  the 
frequency  would  remain  the  same.  N.  G.  M. 


certain  types  of  windings  on  the  l-pole  machines  would 
cause  burnt  places  on  the  commutator  at  4  different 
spots. 

There  are,  however,  purely  mechanical  causes,  such 
as  poor  contact  on  one  point  of  the  commutator,  which 
throws  heavier  current  to  the  other  brushes  of  the  same 
polarity,-  thereby  causing  them  to  be  overloaded.  This 
may  result  in  burning  the  commutator  under  the 
brushes  at  the  time  of  overloading.  It  would  be  ad- 
visable first  to  ascertain  if  all  your  brushes  make  con- 
tact with  the  commutator,  and  that  there  is  sufficient 
tension  on  the  brush-holder  spring.  N.  G.  M. 


COMMUTATOR  TROUBLE 

fJNDER  my  charge  I  have  a  Commercial  250-v.,  200- 
amp.     direct-current     generator     with     compound 
winding,  and  operating  at  480  r.  p.  m. 

It  sparks  but  little,  but  in  4  places  on  the  periphery 
of  the  commutator  there  are  flat  burned  places  about 
the  width  of  the  brushes.  I  have  to  turn  the  commu- 
tator down  once  a  week  and  have  tried  undercutting 
the  mica,  and  commutator  compounds  of  all  kinds  to 
no  avail.    Can  you  suggest  a  remedy?         O.  R.  W. 

A,  Your  generator  trouble  may  be  due  to  one  of 
several  causes,  which  are  hard  to  determine  without 
being  on  the  ground.  At  first  thought  it  would  seem 
that  it  was  a  winding  difficulty,  caused  by  short  circuit- 
ing or  open  circuiting  of  the  armature  coil,  which  in 


REVIVING  A  SMALL  STORAGE  BATTERY 

J   HAVE  a  storage  battery  for  gas  engine  ignition  that 
does  not  operate  enough  to  keep  it  in  good  condi- 
tion, and  it  sulphates.    What  can  I  do  with  it? 

J.  P.  C. 
A.  Charge  the  battery  as  rapidly  as  it  is  possible  to 
send  current  into  it  without  overheating.  The  resist- 
ance being  greatly  increased  by  the  effect  of  the  sul- 
phate, the  cell  will  become  hot  when  charging.  Use  a 
thermometer  to  test  the  temperature  and  maintain  the 
current  at  such  a  value  that  the  temperature  of  the  cell 
does  not  exceed  110  deg.  F.  Continue  this  charge  until 
the  plantes  begin  to  gas  freely,  then  reduce  the  rate  of 
charge  to  the  normal  rate  and  continue  this  until  the 
plates  again  begin  giving  off  gas.  The  rate  of  the 
charge  should  be  reduced  to  half  the  normal  rate  and 
continue  until  further  gassing  again  occurs.  The  cell 
should  then  be  partly  discharged  and  the  treatment  re- 
peated. This  cycle  of  operation  may  have  to  be  carried 
on  for  some  time.  N.  G.  M. 


ELECTRIC  BELL  WIRING 

QHOULD  like  you  to  send  me  a  sketch  of  the  best  way 
to  wire  for  5  call  bells,  so  as  to  get  the  best  results. 
The  bells  are  2  ohms  resistance  and  I  want  to  ring  them 
all  from  one  push  button  at  one  time,  also  to  be  able  to 
use  them  for  a  return  call.  Expect  to  use  4  push  but- 
tons at  first  but  may  put  on  more  afterwards.  N.  A.  A. 


-y/B^AT/NG  B£/-L 

e 


WIRING  FOR  ELECTRIC   BELLS 

A.  The  accompanying  sketch  shows  the  most  satis- 
factory way  of  ringing  several  bells  at  one  time  from 
one  or  more  push  buttons.  Connect  the  bells  in  series 
as  shown,  using  one  vibrating  bell  and  the  balance 
single  stroke  bells.  Under  such  conditions,  if  you  wish 
to  have  a  return  call,  it  would  be  more  satisfactory  in 
the  end  to  run  separate  circuits.  N.  G.  M. 
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FOREIGN  DEVELOPMENT  IN  THE  POWER  PLANT  FIELD 


Water  Vapor  and  Ejector  Refrigerator  Machines 
By  J.  H.  Blakey 


COMPRESSOR  refrigerating  machines  are  most 
widely  used,  in  which  the  low  temperature  is 
produced  by  the  evaporation  of  a  liquid  called 
the  refrigerating  agent  in  a  closed  compartment 
A  (Fig.  1),  called  the  refrigerator.  This  evaporation 
tends  to  lower  the  temperature  of  the  refrigerator, 
and  the  bodies  to  be  cooled  are  put  in  contact  with 
its  walls,  which  takes  from  them  an  amount  of  heat 
which  is  transmitted  to  the  interior  of  the  refrigerator. 
Ultimately  there  is  established  a  steady  temperature 
such  that  the  amount  of  heat  passing  through  the  walls 
exactly  equals  that  required  to  produce  the  evapor- 
ation. 

Usually  the  refrigerator  is  arranged  in  a  trough 
B,  through  which  is  caused  to  circulate  by  means  of 
the  pump  C,  a  current  of  water  or  brine,  according 
to  whether  it  is  required  to  have  the  mean  tempera- 
ture equal  to  or  lower  than  32  deg.  F.  To  maintain 
the  continuous  evaporation  of  the  liquid,  it  is  neces- 
sary to  create  a  partial  vacuum  above  it.  This  is  done 
by  means  of  the  compressor  D,  which  draws  off  the 
vapor  as  it  is  disengaged.  The  vapor  flows  into  the 
condenser  E,  also  cooled  by  a  current  of  water,  pro- 
ducing a  liquid  which  is  cooled  until  its  temperature 
is  about  equal  to  the  initial  temperature  of  the  cooling 
water.  Finally,  it  is  drawn  into  the  refrigerator,  in 
which  the  pressure  is  lower  than  that  of  the  condenser, 
by  a  pipe  having  a  regulating  valve  F. 

The  refrigerating  agents  in  common  use  are :  am- 
monia,   sulphurous   anhydride,   carbonic   acid,   and   fi- 


of  compression.  The  fluid  to  be  compressed  flows  by 
a  passage  A  into  a  closed  chamber  B,  called  a  mixer. 
Steam  reaches  this  chamber  by  one  or  several  tubes 
c,  c,  c,  the  orifices  of  which  are  opposite  the  entry  of 
the  throat  D,  which  leads  to  a  reservoir  E,  in  which 
a  pressure  greater  than  that  in  the  chamber  A  is 
maintained. 

The  ejector  type  of  refrigerating  machine  is  con- 
sidered preferable  for  ships,  and  those  with  a  rotary 
compressor  for  installation  on  land. 

Mons.  Maurice  Leblanc  has  for  a  long  time  studied 
the  principle  of  the  ejector,  in  order  to  adapt  it  to  this 
new  application,  and  has  succeeded  in  considerably 
increasing  its  efficiency. 

The  wheels  of  a  rotary  compressor  suitable  for  a 
water  vapor  refrigerating  machine  must  have  a  rim 
velocity  of  about  100,000  ft.  a  min.,  and  the  compressor 
must  carry  4  wheels  on  the  same  shaft.  For  an 
apparatus  of  medium  power  a  speed  of  30,000  r.p.m. 
is  necessary. 


FIG.    1.     COMPRESSOR   REFRIGERATING   MACHINE 

nally,  water.  Water  is  generally  used  in  installations 
on  board  ship,  as  an  escape  of  ammonia  or  sulphurous 
acid  might  make  part  of  a  ship  inaccessible,  or  might 
lead  to  even  more  serious  consequences. 

The  only  difficulty  in  the  employment  of  water 
lies  in  the  large  amount  which  must  be  kept  evapor- 
ating in  order  to  produce  a  considerable  fall  of 
temperature.  Fortunately  rotary  compressors  and 
ejectors  can  be  arranged  in  which  the  steam  moves 
at  a  great  velocity,  even  when  the  dimensions  of  the 
machines  are  quite  small. 

The  steam  ejector  is  a  compressor  in  which  the 
fluid  to  be  compressed  is  drawn  by  one  or  more  jets 
of  steam  moving  at  great  velocity,  which  communi- 
cates toit  a  part  of  its  motion.  The  2  fluids,  driving 
and  driven,  pass  into  a  throat  D,  Fig.  2,  called  the 
diffuser,  where  their  energy  is  transformed  into  work 


PIG.  2.     VAPOR  EJECTOR 

In  order  to  resist  centrifugal  force,  the  rims  of  the 
compressor  wheels  are  made,  not  of  steel,  but  of  vege- 
table fibers  laid  parallel  one  with  the  other,  and  glued 
together  with  dissolved  cellulose. 

To  insure  the  equilibrium  of  the  rotor,  it  has  been 
necessary  to  construct  automatic  equilibrators  which 
with  rotation  tend  constantly  to  draw  one  of  the 
principal  axes  of  the  rotor,  passing  through  its  center 
of  gravity,  into  coincidence  with  its  geometric  axes. 
But  the  working  of  these  equilibrators  made  it  neces- 
sary that  the  shaft  of  the  rotor  be  free  at  each  moment 
to  choose  its  own  axis  of  rotation.  The  shaft  had 
then  a  tendency  to  roll  on  the  fixed  rings  which  sur- 
round it.  This  has  been  prevented  by  the  employ- 
ment of  special  guard  rings  which  limit  its  displace- 
ment.— Translated  from  La  Science  au  Siecle,  Jan. 
1913. 
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TESTS  ON  SPIRO  TURBINES 

Using  Fan  in   Free   Air  as  a   Dynamometer 
By  Herbert  Coward 


HE  Buffalo  Forge  Co.  arranged  with  the  writer     perature  and  humidity,  makes  the  blast  wheel  dyna 


Tto  undertake  this  series  of  tests  which  are  now 
m  progress  and  partial  results  of  which  are  pub- 
lished  in   the  following.      It   is   the   intention   to 
follow   the   zero   back   pressure   tests    with    others    at 
various    vacua,    and    it    may   be    mentioned    that    pre- 
liminary tests  indicate  very  interesting-  economies 


mometer  ideal  for  speeds  between  1000  to  5000  r.p.m. 
The  correction  for  barometric  pressure,  humidity  and 
temperature  are  direct  corrections,  involving  no  guess 
work  or  estimating. 

The  blast  wheel  was  calibrated  on  a  variable  speed 
test  motor,  armature  current  being  read,  and  the  re- 


Tn   annl..    h^arl    t^   ti.^       4-     w        ^  ---—.— •  uc::,l  iiiului  ,  di  uidLure  curreui   Demg  reaa,  and  the  re- 

in   order'  r^-  '     ^''^- "''  ''^  ^.^"°"'   ''^''     ^"'^  corrected  for  no  load  current  and  heat  loss  for 

m   order   to   secure    curves    covermg   a    wide    range    of     each   load   and   speed   condition,   the   resulting  figures 

being  the  net  total  watts  input  into  the  wheel  neces- 
sary to  attain  each  speed. 


PIG.    1.       TURBINK    AS    PITTED    FOR    TEST 


iO  32  m  iO  ia  40  42  44  46  48  50  5Z  >f  56  ^Of.  Mfe/fe/ 

PRESSURE  AND  VATER  RATE  PERFORHA.NCE  CURVE 

PIG.  3.   VARIATION  OP  WATER  RATE  WITH  INITIAL  PRESSURE 
FOR  100-HP.  TURBINE  AT  ZERO  BACK  PRESSURE 


speed  and  pressure  variables,  it  was  necessary  to  de- 
vise a  proper  dynamometer.  This  was  done  in  a 
simple  way  by  selecting  a  number  of  sizes  of  blast 
wheels  with  diameters  ranging  from  8  in.  to  4  ft., 
especially  rugged  in  construction  to  stand  up  under 
heavy  absorption. 

In  calibrating  these  "fan  dynamometers,"  as  we 
call  them,  several  interesting  facts  were  observed.  It 
may  not  be  known   to   the   majority   of  readers   that 


From  these  results  curves  were  plotted  for  each 
wheel  with  horsepower  as  ordinates  and  r.p.m.  as 
abscissas. 

The  arrangement  for  test  is  shown  in  Fig.  1.  Steam 
is  first  put  through  a  separator  and  then,  after  passing 
a  calorimeter,  enters  the  turbine.  From  the  exhaust, 
it  is  led  to  a  surface  condenser  arranged  with  air  vent 
to  break  the  vacuum  and  give  atmospheric  conditions 
Avhich   were   further  determined   bv  a   U   tube   mano- 


1600 


1000  Z400  Z80O  iZOO 

RP.M.ANO  WATER  RATS  PERFORMANCE  CURVE 


3600 


^000  RPM 


PIG.    2.      VARIATION    OP    WATER   RATE    WITH    SPEED    POR    6-HP. 
TURBINE   AT    100    LB.    INITIAL,    ZERO   BACK   PRESSURE 


a  blast  wheel  run  open  in  the  air,  as  we  run  these 
dynamometers,  requires  from  200  to  260  per  cent  more 
power  at  a  given  speed  than  when  in  housing  under 
working  conditions.  The  fact  that  the  load  builds 
up  so  rapidly  in  free  air  and  that  it  is  absolutely 
constant  at  a  given  speed,  barometric  pressure,  tem- 


meter  capable  of  indicating  the  slightest  amount  of 
pressure  or  vacuum. 

The  condensate  was  allowed  to  flow  out  of  the 
condenser  into  a  tank  mounted  on  scales. 

Over  100  different  tests  were  made  on  each  size 
turbine   at   varying  load,   speed,   and   steam   pressure. 
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The  results  of  the  tests  for  a  G-hp.  turbine  at  100 
lb.  pressure  are  shown  in  Fig.  3,  the  variation  of 
water-rate  with  r.p.m.  and  hp.  It  is  interesting  to 
note  that  the  absence  of  reverse  indicates  that  condi- 
tions of  maximum  economy  have  not  as  yet  been 
reached. 

Figure  2  shows  by  the  curve  how  the  steam  con- 
sumption decreases  with  increase  of  speed.  As  this 
curve  still  has  a  downward  direction  at.  the  highest 
speed  it  indicates  that  the  point  of  maximum  economy 
was  not  reached  within  the  limits  of  this  test. 

Figure  3  is  for  the  lOO-hp.  turbine  and  shows  the 
variation  of  water  rate  with  pressure. 


FUNDAMENTALS  OF  THE  CHAIN 
GRATE  STOKER 

Abstract  of  Discussion  Before  the  Detroit  Engineering 

Society 

Bv  Joseph  Hakkixgton* 

MR.  HARRINGTON  showed  the  basic  principles 
of  the  chain  grate,  illustrating  his  talk  by  a 
number  of  lantern  slides,  showing  the  typical 
fuel  bed  of  the  chain  grate  stoker,  several  cuts 
of  the  stoker  itself,  and  a  number  of  typical  installa- 
tion drawings,  calling  particular  attention  to  the  large 
combustion  chamber  which  the  Green  Engineering 
Co.  is  now  advocating  as  essential  to  furnace  efificiency. 
which  has  become  recognized  as  the  most  important 
part  of  combined  efficiency  of  a  stoker  installation. 

Fuel  Feeding 
'pHE  chain  grate  exemplifies  certain  principles  in  the 

automatic  stoking  of  coal ;  the  fuel  is  fed  to  the 
stoker  with  mechanical  regularity  and  uniformity,  the 
amount  of  coal  per  unit  of  time  and  per  unit  of  grate 
surface  being  exactly  the  same  so  long  as  the  adjust- 
ments of  the  stoker  are  not  altered,  gravity  action  be- 
ing entirely  eliminated.  This  condition  provides  at 
the  same  time  for  the  uniform  ignition  of  the  fuel 
throughout  the  entire  width  of  the  entering  fuel  bed, 
and  the  resulting  steps  in  the  progressive  combustion 
of  the  coal  are  thereby  successfully  initiated,  so  that 
the  volatile  constituents  of  the  fuel  are  distilled  ofif 
in  a  perfectly  uniform  and  regular  manner. 

No  extraordinary  preparations  must  be  made  to 
accommodate  sudden  bursts  of  volatile  liberated  from 
undue  and  unusual  amounts  of  fuel  suddenly  entering 
the  furnace.  Smokelessness.  therefore,  most  easilv 
results,  and  the  uniformity  of  the  ignition  of  the  coal 
is  followed  by  uniformity  in  the  oxidation  of  the 
thickest  carbon,  resulting  in  even  furnace  temperature 
and  continuous  output  from  the  boiler. 

The  substantially  horizonal  condition  of  the  grate 
surface  results  in  uniformity  of  fuel  thickness  through- 
out the  entire  range  of  operation,  so  that  hand  assist- 
ance to  the  flow  of  coal  into  the  furnace  is  unnecessary, 
nor  are  bars,  hooks,  or  rakes  used  in  maintaining  uni- 
form fuel  bed  conditions  during  the  later  stages  of 
combustion. 

Progressive  Burning 

'PITE  next  principle  in  the  chain  grate  method  of 
stoking  is  the  undisturbed  condition  of  the  fuel 
bed  throughout  the  entire  combustion  process.  As 
the  green  coal  enters  the  front  of  the  furnace,  ignition 
takes  place,  and  the  fuel  burns  against  the  direction 
of  the  flow  of  the  entering  air  towards  the  grate  sur- 
face.   As  the  fuel  is  carried  forward,  combustion  pene- 

*0f   the  Green   Engineering   Co. 


trates  to  the  grate  surface,  and  then  proceeds  with  the 
greatest  rapidity  to  the  underside  of  the  layer,  where 
the  fuel  gets  the  full  benefit  of  the  oxidation  in  the 
air.  Resulting  from  this  inherent  condition,  complete 
oxidation  occurs  first  at  the  grate  surface,  and  the  ash 
layer  begins  to  form  near  the  rear  of  the  furnace, 
directly  on  the  grate  surface,  gradually  increasing  in 
thickness  as  the  layer  of  carbon  above  diminishes.  The 
most  important  benefits  of  the  chain  grate  method  of 
stoking  are  directly  attributable  to  this  natural  condi- 
tion. 

Inversion  of  the  fuel  bed,  resulting  in  bringing  the 
ash  to  the  surface  immediately,  results  in  the  fusing 
of  such  ash  into  clinkers  of  greater  or  less  dimensions. 
If  the  inversion  is  but  slight,  clinkers  of  moderate  size 
are  formed  ;  but  if  the  inverting  process  is  continuous 
and  ash  is  repeatedly  brought  to  the  surface  of  the  in- 
candescent fuel  bed,  clinkers  of  immoderate  size  are 
necessarily  formed. 

There  is  no  possible  way  of  avoiding  clinker  form- 
ation in  any  furnace  not  enjoying  the  benefits  of  un- 
disturbed progressive  combustion.  Care  in  selecting 
fuels  having  ash  of  a  high  fusing  point,  will  reduce  this 
trouble,  if  moderate  furnace  temperatures  are  main- 
tained. The  impracticability  of  this,  however,  is  well 
known,  and  the  modern  demand  for  high  ratings  pre- 
cludes the  possibility  of  continuously  operating  stoker 
furnaces  at  low  temperatures. 

In  the  chain  grate,  however,  the  resultant  ash 
layer  is  only  that  resulting  from  the  combustion  of  a 
6,  8,  or  10-in.  layer  of  coal,  and  under  no  circumstances 
can  it  be  of  such  thickness  that  continuous  removal 
from  the  furnace  cannot  be  provided  for.  Coals  hav- 
ing Ys  ash  are  in  daily  use  with  these  stokers,  and 
entire  power  plants  run  the  year  round  with  no  better 
fuel   at  any  time. 

Clearing  Out  Refuse 

jyjOST  conspicuous  of  all  the  characteristics  of  the 
chain  grate,  and  making  it  completely  automatic, 
is  the  continuous  and  automatic  discharge  of  the  refuse, 
without  dumping  devices  or  clinker  crushers.  The 
discharge,  being  automatic,  does  not  depend  upon  the 
attention  of  the  operator,  and  no  unburned  fuel  is 
precipitated  into  the  pit. 

Feed  of  the  fuel  in  the  chain  grate  results  in  a 
peculiar  condition  most  favorable  for  the  smokeless 
combustion  of  soft  coal.  It  is  a  part  of  the  general 
scheme  that  the  coal  enters  the  furnace  at  a  point 
which  is  most  distant  from  the  heating  surface  on  the 
boiler,  and  the  volatile  gases  distilled  in  greatest 
volume  at  this  point  have  in  consequence  the  farthest 
travel   and   the   greatest  time   in  the  furnace. 

Burning  Coking  Coals 

JT  is  not  generally  known  that  the  Green  Engineering 
Co.  is  manufacturing  a  stoker  of  the  chain  grate 
type,  on  which  the  eastern  or  coking  coals  can  be  suc- 
cessfully burned.  These  coals  tend  to  form  a  contin- 
uous cake  upon  subjection  to  the  heat  of  the  furnace. 
If  left  undisturbed,  this  cake  forms  an  impervious 
layer,  covering  the  entire  grate  surface,  and  com- 
bustion is  extinguished  from  sheer  lack  of  oxygen. 

The  speaker,  however,  developed  the  fact  that  a 
slight  continuous  agitation  during  the  period  when 
the  volatile  combustible  matter  was  being  driven  ofif, 
prevented  the  formation  of  the  continuous  cake  and 
resulted  in  a  fragmentary  condition  of  the  resultant 
coke,  which  was  porous  in  character  and  would  burn 
out  on  the  chain  grate  surface  to  a  clean  and  uniform 
ash. 
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This  is  the  governing  principle  of  the  "L"  type 
stoker,  which  was  devised  and  patented  by  the  speaker. 

By  mechanical  means,  the  stoker  itself  feeds  the 
coal  from  the  hopper  on  to  the  top  of  the  coking  in- 
cline, which  consists  of  2  plates  extending  the  width 
of  the  furnace,  and  adjustable  as  to  inclination;  the 
lower  one  is  mechanically  caused  to  vibrate  through 
a  few  degrees.  Disturbance  of  the  fuel  bed,  due  to 
the  mechanical  agitation  provided  by  this  incline,  is 
sufficient  to  accomplish  the  disintegrating  effect  which 
is  required  with  these  coals. 

On  account  of  the  porous  condition  of  the  fuel  bed, 
thick  fires  can  be  carried  and  high  efficiencies  obtained. 
Continuous  gas  analyses  of  16  per  cent  of  CO2  are  the 
rule,  and  this  can  be  carried  to  a  greater  extent,  if  de- 
sired. 

The  air  cooled  member,  also  devised  by  the  speaker. 


for  the  purpose  of  retaining  all  unconsumed  matter  in 
the  furnace,  serves  to  protect  the  discharge  of  the 
refuse  so  that  nothing  but  completely  burned  out  ash 
can  be  dumped.  The  combination  of  thick  uniform 
fuel  beds,  and  the  prevention  of  any  waste  in  the  ash 
pit  makes  possible  furnace  efficiencies  as  high  as  95 
per  cent;  in  other  words,  the  losses  chargeable  to  the 
stoker  proper  can  be  reduced  to  about  5  per  cent.  This 
feature  is  best  distinguished  by  the  term  "furnace 
efficiency,"  as  distinguished  from  either  the  combined 
efficiency  or  boiler  efficiency. 

The  chain  grate  thus  becomes  of  almost  universal 
adaptability  and  the  development  of  a  furnace  suitable 
for  burning  high  moisture  and  high  ash  coals,  together 
with  that  just  described  for  eastern  coals,  permits  the 
Green  chain  grate  stoker  to  enter  any  field  where  any 
coal  other  than  true  anthracite  is  in  use. 


ELECTRICALLY   DRIVEN    REFRIGERATING   MACHINERY 

Application  of  Electric  Drive  to  the  Various  Systems  of  Ice  Making  and  Refrigeration 


IN  general  there  are  2  methods  employed  in  the  man- 
ufacture of  artificial  ice,  the  first  known  as  the  can 
system  which  requires  distilled  water  to  produce 
a  clear  ice  free  from  bubbles,  and  second  the  plate 
system  in  which  clear  ice  is  manufactured  from  the 
raw  or  undistilled  water,  usually  in  large  plates.  Both 
of  these  systems  require  compressors  to  supply  the  ne- 
cessary liquid  gas  for  freezing. 

In  addition  to  the  actual  manufacture  of  ice,  num- 
erous refrigerating  plants  are  operated  from  electric 
motors,  the  liquid  ammonia  or  other  gas  being  utilized 


flexibility  may  easily  ^be  obtained  by  the  installation  of 
two  or  more  units  so  proportioned  that  they  can  be 
operated  singly  or  together  at  approximately  full  load 
and  normal  speed. 

Plate  System  Plant 

DEVELOPMENT  of  the  artificial  ice  industry  has 
received  considerable  impetus  in  the  Niagara  Falls 
district  from  the  advent  of  cheap  hydro-electric  power. 
The  plant  of  the  Crystal  Ice  and  Storage  Company  of 
Buffalo  is  only  one  of  many  similar  enterprises  which 


PIG.    1.      TWO    90-TON    COMPRESSORS    DRIVEN    BY    175-HP.    VARIABLE    SPEED    INDUCTION   MOTORS 


for  cooling  a  brine   which  is   circulated   through   the 
compartments  or  coils  which  it  is  desired  to  cool. 

While  the  direct  current  motor  is  somewhat  more 
efficient  when  operated  at  variable  speed,  the  alternat- 
ing current  induction  motor  is  most  commonly  used 
since  it  is  adapted  to  operation  from  standard  alternat- 
ing current  circuits  of  central  stations.     The  desired 


are  being  successfully  operated  from  this  exceptional- 
ly reliable  power. 

This  company  employs  the  plate  system  using  or- 
dinary spring  water  and  the  equipment  is  therefore 
particularly  suited  to  electrical  operation  since  the  need 
for  steam  boilers  or  even  evaporators  is  entirely  elim- 
inated. 
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In  the  plate  system  the  ice  is  formed  and  built  up 
on  an  artificially  cooled  plate  used  in  connection  with 
an  ammonia  compressor.  The  liquid  ammonia  is  al- 
lowed to  evaporate  in  a  system  of  coils  placed  between 
the  vertical  steel  plates,  which  in  this  case  are  151'2 
ft.  long  by  9V2  ft.  wide.  A  cake  of  ice  of  these  dimen- 
sions and  12  in.  thick  weighs  about  9400  lb.  There  are 
16  tanks  in  use,  each  containing  plates  for  8  of  these 
cakes.     Electric  drive  is  used  for  all  machinerv. 


KIG   2. 


TWO- II  p.     INDUCTION    MOTOK    OPER.A^TING    TILTING 
TABLE 


A  200-hp.  •3300-volt  General  Electric  induction  mo- 
tor furnishes  power  to  the  ammonia  compressor  which 
is  rope-driven  from  a  large  pulley  located  between  the 
2  horizontal  cylinders.  This  equipment  is  rated  at  100 
tons  of  ice  a  day  and  it  is  possible  to  disconnect 
one  side  of  the  compressor,  operating  the  other  side 
as  a  single  engine,  thus  increasing  the  flexibility  of 
the  plant.  In  order  further  to  vary  the  rate  of  com- 
pression, the  motor  is  equipped  with  a  wound  rotor 
and  slip  rings,  the  external  resistance  for  regulating 
the  speed  being  inserted  by  means  of  a  drum  con- 
troller. A  speed  reduction  to  one-half  normal  is  thus 
made  possible. 

The  average  daily  production  is  about  50  tons,  but 
during  hot  weather  the  output  sometimes  runs  as 
high  as  100  tons  a  day. 

In  order  to  produce  ice  free  from  air  bubbles  the 
water  is  kept  in  motion  while  freezing  by  the  use  of 
compressed  air.  When  the  cake  is  built  up  to  the 
desired  thickness  a  hot  ammonia  gas  is  sent  through 
the  pipe  system,  loosening  the  cake  ready  for  har- 
vesting. 

The  tanks  are  arranged  in  2  rows,  each  served  by 
a  7-ton  crane.  To  facilitate  handling,  2  eyebolts  are 
cast  into  each  cake  of  ice.  Each  crane  is  operated 
by  2  induction  motors  of  5  and  3  hp.,  respectively, 
which  are  of  the  slip  ring  type  and  are  therefore 
suitable  for  starting  under  load. 

After  the  cake  is  placed  on  the  tilting  table  the 
supporting  bolts  must  be  reipoved  preparatory  to 
sawing.  This  is  accomplished  without  difficulty  by 
using  a  heavy  current  of  electricity  to  loosen  the  rods. 


The  projecting  terminals  at  the  lower  end  of  the  bolts 
are  connected  together  by  means  of  a  flexible  copper 
cable  and  voltage  is  applied  to  the  upper  ends.  A 
specially  wound  transformer  is  used  for  the  purpose, 
rated  1  kw.  at  4  volts  on  the  secondary  side.  The 
250-ampere  current  thus  obtained  will  loosen  the  bolts 
in  about  one  minute. 

The  ice  cakes  are  lowered  to  a  horizontal  position 
by  means  of  2  tilting  tables,  one  of  which  is  shown 
in  Fig.  2.  The  operating  motor  for  this  table  is  rated 
2  hp.  at  750  r.p.m.  and  is  wired  for  reverse  operation 
to  allow  a  range  of  motion  through  nearly  180  deg. 
This  movement  places  the  cake  flat  side  down  on  the 
table  regardless  of  its  position  when  removed  from 
the  tank. 

The  ice  is  now  ready  for  the  motor-driven  saw. 
This  saw  is  mounted  on  a  revolving  stand  and  travel- 
ler, so  arranged  that  a  cut  may  be  made  in  either  of 
2  directions.  The  motor  speed  is  1500  r.p.m.  at  its 
normal  rating  of  3  hp.  and  the  saw  runs  about  1200 
r.p.m.  The  saving  in  labor  over  the  harvesting  of 
natural  ice  is  evident  from  the  fact  that  the  entire 
output  is  handled  by  2  men,  from  the  freezing  tanks 
to  the  loading  platform. 

In  addition  to  those  mentioned  above  several  small 
induction  motors  are  used  ranging  in  size  from  2  to 
7J/2    hp.     These   motors  are   supplied   from   the   2200- 


FIG.  .3.     THREE-HP.  INDUCTION  MOTOR  DRIVING  ICE  SAW 

volt  circuit  through  transformers  stepping  down  to 
230  volts  and  are  used  for  the  operation  of  water  and 
brine  pumps,  compressors  and  ice  elevator. 

Can  System  Plant 

TN  order  to  manufacture  ice  at  a  reasonable  profit 
by  the  can  system  it  is  necessary  either  to  obtain 
the  distilled  water  as  a  byproduct  from  steamdriven 
machinery  or  to  install  special  distilling  apparatus 
which  will  evaporate  a  considerably  larger  amount 
of  v^ater  per  pound  of  coal  than  is  obtained  by  the 
ordinary  boiler  equipment.  The  boiler  room  equip- 
ment of  the  Webster-Citizens  Ice  Co.  of  BufTalo  con- 
sists of  2  85-hp.  horizontal  tubular  boilers  fitted  with 
mechanical  stokers,  and  supplementary  distilling  appa- 
ratus.    This   outfit    supplies   distilled    water   for   pro- 
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ducing  approximately  100  tons  of  ice  a  day.  The 
total  output  of  this  plant  for  1910  was  in  excess  of 
30,000  tons,  with  a  maximum  daily  output  of  about 
125  tons.  The  energy  required  by  electric  motors 
varied  from  50  to  65  hp. -hours  per  ton. 

The  engine  room  contains  2  vertical  100-ton  am- 
monia compressors  each  belted  to  a  175-hp.  variable 
speed  induction  motor.  Energy  is  supplied  by  the 
local  central  company  at  25  cycles  and  2200  volts. 
Speed  control  is  effected  by  the  insertion  of  an  exter- 
nal resistance  into  the  rotor  circuit  by  means  of  a 
drum  controller.  This  arrangement  allows  the  motors 
to  be  operated  continuously  at  13  different  speeds 
varying   the   compressor   speed   from    72   r.p.m.   to   11 


FIG.    4.      ONE    90-HP.    AND    ONE    125-HP.    DIRECT    CURRENT 
MOTORS   DRIVING  AMMONIA  COMPRESSORS 


r.p.m.  A  flexibility  of  speed  control  is  thus  provided 
which  is  practically  equivalent  to  that  of  a  steam- 
operated  compressor.  During  the  winter  months  one 
compressor  unit  is  sufficient  to  supply  all  of  the  ice 
required. 

In  addition  to  the  ice  machines  this  plant  also 
employs  several  small  motors  driving  4  brine  agita- 
tors, several  pumps,  2  cranes  and  other  machinery. 
These  motors  are  operated  at  440  volts  through  2 
20-kw.  2200/440  volt  transformers. 

Refrigerating  Plant 

ELECTRICAL  equipment  of  the  J.  M.  Horton  Co.'s 
new  factory  is  a  good  example  of  the  economies 
possible  in  the  isolated  plant  operation  of  refriger- 
ating machines,  and  especially  of  the  flexibility,  clean- 
liness and  reliability  of  operation  accompanying 
electric  drive  in  a  plant  of  this  character.  This  com- 
pany employs  producer  gas  engines  direct  connected 
to  continuous  current  generators,  which  in  turn  drive 
the  adjustable  speed  motors  belted  to  the  refriger- 
ating machines.  The  required  flexibility  is  thus  ob- 
tained by  using  electricity  as  a  medium  of  power 
transmission,  with  motors  for  driving  the  several 
machines  and  supplementary  equipment. 

•Reliability  of  operation  is  especially  important, 
since  the  connection  to  the  3-wire  mains  of  the  local 
power  company  has  only  sufficient  capacity  for  light- 
ing the  building.  This  connection  is  used  regularly 
for  night  lighting  when  the  generating  units  are  shut 
down,  and  also  insures  lights  in  case  of  accident. 


Gas  Engines 

'PHE  2  generator  sets  consist  of  3-cylinder  Rathbun- 

Jones  gas  engines  of  the  vertical  type,  direct  con- 
nected to  150-kw.  General  Electric  generators,  oper- 
ated from  producer  gas  generated  on  the  floor  above. 
Ignition  is  obtained  from  a  battery  of  storage  cells 
charged  from  a  small  motor-generator  set. 

The  generators  are  standard  engine  type  "direct- 
current  machines,  each  with  a  normal  rating  of  150 
kw.  at  250  volts  and  257  r.p.m.  Single-phase  slip 
rings  are  provided  for  the  derivation  of  a  neutral  wire, 
which  is  obtained  through  a  compensator  rated  for 
25  per  cent  unbalancing.  This  connection  supplies 
current  at  125  volts  for  the  incandescent  lighting 
system,  while  all  of  the  motors  operate  at  full  gene- 
rator voltage. 

The  present  equipment  comprises  2  vertical  com- 
pressors one  of  which  is  belt  connected  to  a  90-hp.. 
motor  and  rated  at  50  tons  refrigeration ;  the  other 
to  a  125-hp.  motor  and  rated  at  75  tons  refrigeration. 
The  motors  are  equipped  with  commutating  poles 
and  are  designed  for  a  speed  variation  ranging  from 
250  r.p.m.  to  500  r.p.m. ;  the  change  in  speed  being 
effected  by  field  control.  At  the  higher  speed  the 
compressors  deliver  full  rated  output  at  65.  r.p.mJ 
Free  ammonia  gas  is  first  compressed  by  the  refriger- 
ating machine  to  a  pressure  of  about  150  lb.  per  square 
inch.  This  operation  increases  the  temperature  of 
the  gas  and  necessitates  the  employment  of  cooling 
coils,  by  means  of  which  the  temperature  is  again 
reduced  to  the  condensing  point.  The  liquid  am- 
monia thus  obtained  is  allowed  to  evaporate  under 
reduced  pressure  in  a  coil  of  pipe  placed  in  a  tank 
containing  brine  for  the  circulating  system. 

Pumps  are  required  for  circulating  the  cold  brine 
and  these  are  also  motordriven.  An  adjustable  speed 
35-hp.  motor  direct  connected  to  an  800-gal.  turbine 
pump,  supplies  brine  for  cooling  one  of  the  large  chill 
rooms,  in  which  the  ice  cream  is  set  to  harden  after 
leaving  the  freezers.  This  pump  takes  the  brine 
from  the  cooling  tank  and  forces  it  through  the  coils 
in  the  large  chill  room  on  the  second  floor,  while 
a  400-gal.  pump  supplies  brine  to  the  mixers,  freezers 
and  the  third  floor  chill  room. 


"That  man  over  there  with  the  white  hair  gave  me 
the  greatest  gift  I  ever  received,"  said  one  successful 
business  man  to  another.  "It  wasn't  money,"  he  con- 
tinued in  answer  to  his  companion's  look  of  interro- 
gation, "it  wasn't  any  material  substance.  When  I 
was  a  youngster,  struggling  to  get  ahead,  he  listened 
to  me  as  I  told  him  my  dreams  and  told  me  that  he 
believed  in  me  and  in  my  ability  to  make  good.  He 
also  said  that  he  would  keep  watch  because  he  wanted 
to  see  me  grow  as  he  knew  I  would  grow.  He  prob- 
ably forgot  all  about  it  years  ago.  But  the  effect  of  his 
speech  was  such  that  I  have  never  forgotten  how  I 
felt  when  he  said  :  T  believe  in  you,'  and  I've  never 
been  able  to  shake  off  the  feeling  that  he  has  always 
watched  me.  He  has  in  that  way  done  more  than  any 
other  man  to  help  me  win  the  success  that  is  mine. 
That  is  why  I  say  he  gave  me  the  greatest  gift  I  ever 
received." — Electrician  and  Mechanic. 


Speaking  of  the  use  of  graphite  in  boilers,  Asa  P. 
Hyde  of  Binghamton,  N.  Y.,  states  that  when  fedthrough 
the  feed  pump  and  hot  water  meter  in  connection  with 
compound,  it  has  lessened  the  wear  and  need  for  frequent 
recalibration  of  the  meter,  the  pump  runs  easier  and  the 
packing  wears  longer. 
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THE  SLIDE  RULE  AND  THE  PUMP 

To  Check  the  Pump  Capacity ;  to  Figure  the  Duty  and  Cost     Per     One-Thousand     Gallons,     and     How  to 
Bunch  Calculations  So  As  to  Make  the  Rule  Do  the  Most  Work  with  the  least  Trouble 

By  H.   L.   Sherman 


PUMPING  of  water  is  one  of  the  simplest,  yet 
commonest  problems  with  which  the  engineer  has 
to  deal,  and  the  slide  rule  comes  in  as  an  impor- 
tant help. 
Take  for  example  a  duplex,  low-duty,  triple-expan- 
sion condensing  pump,  having  a  surface  condenser,  the 
plunger  13J/2  in.  diameter,  the  high-pressure  steam  cyl- 
inder 14  in.,  intermediate  28  in.,  and  low-pressure  36^ 
in.,  with  stroke  24  in.  The  builder's  rating  on  this  pump 
is  2,000,000  gal.  in  24  hours,  running  at  100  strokes 
per  minute. 

First  let  us  figure  how  much  water  this  must  pump 
to  the  stroke  to  fulfill  its  rating.  The  number  of  gallons 
for  one  stroke  will  be  the  total  gallons  in  24  hours. 
divided  by  the  strokes  in  24  hours,  or  2,000,000  divided 
by  (24X60X100),  which  equals  13.86  gal.  per  stroke. 
To  get  the  best  results  on  the  slide  rule  write  this  as 
one  series  of  operations,  expressed  in  a  single  expression, 
thus: 

2,000,000 

=13.86 

24  X  60  X  100 
To  perform  this  operation,  place  24  on  C  over  2  on 
D,  the  lower  scale ;  then  move  the  runner  over  I  on  C, 
and  6  on  the  slide  to  the  runner,  and  under  i  on  the 
slide  read  1386  on  D,  which  is  the  answer  in  gallons. 
Now,  has  the  pump  maker  given  us  all  we  have  bar- 
gained for  ? 

Water  Per  Stroke 

JX  order  to  determine  this  we  must  figure  the  actual 
plunger  displacement.  As  this  pump  is  of  the  usual  low 
duty  type,  cushion  valves  are  used  to  regulate  the  stroke 
and  sufficient  clearance  must  be  kept  to  prevent  the  piston 
from  striking  the  Jiead  under  all  conditions.  If  we 
allow  -J^  in.  at  each  end  it  will  give  •)4  i'l-  for  both  ends 
and  will  leave  as  the  greatest  stroke  available  in  a  24- 
in.  cylinder  the  working  length  of  23^4  hi.  The  plunger 
rod  is  2y2  in.  diameter,  and.  as  the  space  occupied  by 
this  rod  cannot  be  filled  with  w'ater  we  will  deduct 
half  the  cubic  contents  of  the  rod  or  23^4  if-  for  23^ 
in.  rod,  from  the  plunger  displacement,  since  the  rod  is 
on  only  one  end  of  the  plunger  and  so  affects  only  one- 
half  of  the  strokes. 

The  calculation  will  be:  area  of  the  rod  times  half 
the  stroke,  or : 

4.9  X  23.25 

=  57- 

2 

and  the  slide  rule  operations  are  as  follows:  Place  2 
on  scale  C  over  4.9  on  scale  D,  and  bring  the  runner  to 
,2325  on  C.  Under  the  runner  on  D  find  57  cu.  in. 
'  Areas  of  circles  are  best  taken  from  the  reference 
tables,  but  if  such  tables  are  not  handy,  the  area  is 
0.7854  X  2.5-.  Set  the  runner  to  25  on  D  which  sets 
lit  to  25  squared  on  A  ;  bring  the  center  i  on  scale  B 
|to  the  runner  and  over  7854  on  B,  which  is  shown  by 
a  special  mark  on  the  righthand  end,  find  49  on  A. 

For  the  plunger  displacement,  the  calculation  is  made 
much  the  same  way  as  the  former  one,  or  is  area  times 
length  less  57  cu.  in.  or  one-half  of  the  rod.  The.  oper- 
ation   can    be    expressed    by    143.1X23.25^3330:    and 


this  minus  57  equals  3273  cu.  in.  Then  to  reduce  this 
to  U.  S.  gallons  divide  by  231  equals  14.16  gal.  as  near 
as  can  be  read  on  the  rule.  The  operations  are  all 
simple  and  need  not  be  stated  in  detail. 

Now  as  the  i)ump  maker  has  figured  on  13.86  gal. 
per  stroke  of  the  pump,  he  has  allowed  13.86-^-14.16 
=  0.979  ot"  97-9  per  cent  of  the  total  plunger  displace- 
ment, or  the  slip  is  taken  as  2.1  per  cent.  This  would 
be  allowing  0.3  gal.  per  stroke  for  slippage  which  seems 
to  the  writer  too  small,  but  this  may  vary  from  time 
to  time,  depending  on  the  packing,  valves,  springs  and 
perhaps  some  other  details. 


ffoc/,    i32  in.  d/ameter 
P/unger,    /s33/n.c//amefer 
Miffh  Pressure,  A///7.  c/i'ameter 
Jnter mediate,    S,din. 
Loui  Pressure,  3&gin 
Sfrohe,  tS'4ir). 
Stroffes  per  mir?.,  /OO 

■■       ir^  /£hr,  Z6,200 
Coa/  in/ehn,  3/00 /A 

\B)   Pod  Vo/ume^ -5 o7.     zci.m 

[C)  P/un^er  Volume  =/J.  5  "XO.  ZSS/^X  23.^5  =33JO  cu  m. 

3330  -57=32  73  cum. 

{D)   '^§J/^  =  /^./6go/.persfrohe 

(<)  /fifs    =  ^-  ^^^  °'-  ^7:9Z;  /OO  -979=2./%  s/ip 
/^./6  -/3.e6-0.3Qa/.  s/ip 

Yj     /^'xso     ~  /06sfrokes  per  min 

{G) -^^^^^=^9.72  coa /cost 

(^)  7i,?oSx°/3a6    =^0.092 per /OOOffa/. 

73,  62 O  -  7Q  550  =  S07O  ga/.  feed  water 
(/)   30 70  X  3.33  =  6Z200  /b.  feed  Abater 

(c/j    jq'/QQ ~  8.S /i>.  ivater  per  /h.  coal 

{H)  a.3X/.07/==e.9/b.  ^yaferrrom  and  at  2/2de^.  /\ 


/A     3/00X2.¥0  X/000 
[M) 


2OO0X  76.200 X/3. 36 
SO  70  X  3.33  X/.  07/ 


3/00 


''0.092 


8.  9/k 


CONVENIKNT    ARRANGKMKNT    OF    OPERATIONS    FOR     SLIDE 
RULE    FIGURING 

Meter  manufacturers  will  tell  us  that  the  proper  way 
to  find  out  how  much  water  we  are  pumping  is  to  meas- 
ure it  with  a  water  meter.  But.  inasmuch  as  the  most 
accurate  water  meter  which  can  be  furnished,  would 
be  a  displacement  meter,  I  fail  to  see  how,  as  a  practical 
thing,  a  stroke  register  does  not  give  nearly  as  good 
results  when  we  know  the  quantity  of  water  which  is 
l)tiniped  each  stroke. 
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Figuring   Coal   Cost 

OW  to  consider  the  cost  of  pumping.  Suppose  that 
the  stroke  register  shows  in  a  i2-hr.  run  76,200  strokes 
which  will  be  nearly  106  strokes  a  minute;  76,200^-  (12 
X  60)=  106.  If  we  weigh  our  coal  and  meter  our  feed 
water,  we  get  say  8100  lb.  of  coal  burned  in  12  hr. 
costing  $2.40  a  ton  of  2000  lb.  in  the  boiler  house. 
Then  the  coal   will  be : 


8100  X  2.40 


=  $9.72. 


2000 


And  the  cost  per  thousand  gallons  pumped  will  be: 
9.72  X  1000 

=  $0,092, 

76,200  X  13.86 
as  nearly  as  we  can  read  the  rule.  '  The  operations  are, 
divide  972  by  762;  multiply  by  i;  divide  by   1386  and 
read  the  answer  under  the  index  on  C. 

Now  the  amount  of  water  pumped  is  76,200  X  13.86 
=  1,074,000  gal. 

Reading  our  feed-water  meter  we  find  the  final  read- 
ing 78,620  gal.  and  the  initial  reading  70,550,  so  that 
the  water  used  is  the  difference  or  78,620  —  70,550,= 
8070  gal. ;  allowing  8>^  lb.  per  gallon,  gives  8070  X 
8.33  =  67,200  lb.,  of  feed  water  evaporated  by  the  boiler. 
Then  the  actual  amount  of  water  actually  evaporated 
per  pound  of  coal  burned  will  be  67,200-^8100  =  8.3  lb. 

If  we  have  an  efficient  oil  and  grease  extractor,  we 
can  use  the  warm  water  from  our  condenser  in  the 
boilers  and  at  a  vacuum  of  26  in.  we  will  get  water  at 
about  125  deg.  F.  If  the  only  steam  available  to  heat 
this  is  that  from  the  boiler  feed  pump  we  should  be  able 
to  get  this  up  to  about  160  deg.  F.  when  it  enters 
the  boiler  and  by  passing  it  through  a  home-made  econ- 
omizer, which  will  put  it  up  to  about  185  deg.  F.,  we 
get  another  gain.  Carrying  an  average  boiler  pressure 
of  about  115  lb.  gage,  the  factor  of  evaporation  with 
the  temperature  at  185  deg.  is  1.071  as  found  from  the 
Practical  Reference  Tables  of  a  former  issue.  Thus  the 
evaporation  from  and  at  112  deg.  equivalent  to  the  actual 
evaporation  by  the  boiler  is  8.3X1.071=8.9  lb.  of 
water  which  is  evaporated  per  pound  of  coal. 

Best  Use  of  Slide  Rule 

^OMING  now  to  a  consideration  of  how  the  slide  rule 
may  be  used  to  the  best  advantage  to  save  time, 
consider  the  example  as  shown  in  the  figure.  First 
collect  all  the  data  which  are  to  be  used  in  the  problem 
at  the  head  of  the  sheet  for  ready  reference.  Then 
arrange  the  first  series  of  operations  as  an  expression 
of  continued  multiplication  and  division ;  start  with  the 
first  operation  of  division,  dividing  2  by  24,  then  divide 
by  60  and  then  by  100.  In  this  way  the  smallest  num- 
ber of  operations  on  the  rule  will  be  made  necessary. 
These  have  already  been  indicated. 

The  next  operation  is  computing  the  volume  ot  the 
rod  and  the  series  of  operations  are  as  shown  in  the 
expression  B.  Here,  since  one  figure  is  to  be  squared 
we  must  use  the  A  and  B  scales,  as  already  explained, 
and  we  start  by  placing  the  runner  at  25  on  the  D 
scale  in  order  to  get  25-  on  the  A  scale.  Then  bring  2 
on  the  B  scale  to  the  runner  in  order  to  give  division, 
carry  the  runner  to  7854,  then  i  to  the  runner  and  the 
runner  to  2325  in  the  regular  way,  and  read  the  result 
on  the  A  scale.  The  operation  shown  in  expression  C, 
for  the  plunger  volume  is  the  same,  except  that  there 
is  no  division.  The  operations  of  subtraction  and  addi- 
tion must,  of  course,  be  performed  on  the  paper  as  the 
slide   rule   does   not   do   these   accurately.        Operations 


shown  in  expressions  D  and  E  are  simple  division;  tha| 
in  F  is  simple  continued  division. 

Taking  up  the  operation  shown  in  expressions  ^^ 
and  H.  We  note  that  the  result  of  expression  G  li 
used  in  expression  H.  We  therefore  combine  the  opera! 
tions  of  these  two  expressions  as  shown  in  expression 
L.  As  before,  we  start  with  the  first  division,  dividing 
81  by  2,  then  multiply  by  240,  then  divide  by  762,  then 
multiply  by  i  and  divide  by  1386,  taking  alternately  a 
multiplication  and  a  division  so  as  to  reduce  the  number 
of  motions  of  slide  and  runner.  The  final  answer  de- 
sired, the  cost  per  1000  gal.  pumped,  is  found  in  one 
series  of  operations. 

In  like  manner  the  operations  of  expressions  I,  J 
and  K  may  be  combined  into  a  single  operation  as  shown 
at  M.  The  result  of  the  multiplication  I  is  used  in  the 
division  J,  and  the  result  of  this  division  in  the  multi- 
plication at  K,  or  combined,  we  get  M,  and  as  before,  we 
first  divide  807  by  81,  then  multiply  by  833,  and  then  by 
1071,  giving  the  final  result  directly  without  bothering 
with  the  intermediate  values.  It  is,  of  course,  possible 
to  take  off  any  intermediate  value  at  any  time  by  simply 
reading  the  slide  rule  and  setting  down  the  desired  quan- 
tity, but  combining  as  many  operations  as  possible  in  a 
single  expression  before  using  the  slide  rule  saves  a 
number  of  settings  of  slide  and  runner  and  also  reduces 
the  likelihood  of  errors  in  making  the  settings. 

In  cases  where  it  is  not  easy  to  see  how  the  result 
of  one  operation  will  enter  into  another  operation,  the 
work  can  be  reduced  by  performing,  say,  first,  the  oper- 
ations shown  in  expression  G,  then  leaving  the  rule  lying 
with  the  setting  as  found  there  until  the  desired  opera- 
tions of  expression  H  are  set  down,  and  then  going  on 
from  the  rule  as  previously  set  to  the  new  series  of 
operations.  In  this  way  considerable  saving  of  time  is 
effected,  but  care  must,  of  course,  be  taken  to  see  that 
the  setting  of  slide  and  runner  are  not  changed  while  the 
rule  is  out  of  use. 


MUSCULAR  AND  HORSEPOWER 

GLIBLY  as  everyone  now  talks  of  horsepower 
there  are  few  things  concerning  which  the  aver- 
age man  knows  so  very  little  as  he  does  of  what 
strength  the  human  or  the  animal  is  capable 
of  exerting.  Some  idea  of  this  has  come  to  light 
through  a  series  of  interesting  tests  recently  made  to 
determine  the  respective  pulling  power  of  horses,  men 
and  elephants.  Two  horses  weighing  1600  lb.  each, 
together  pulled  3750  lb.  or  550  lb.  more  than  their 
combined  weight.  One  elephant  weighing  12,000 
pulled  8750  or  3250  lb.  less  than  its  weight.  Fifty  men, 
aggregating  7500  lb.  in  weight,  pulled  8750  lb.,  or  just 
as  much  as  the  single  elephant;  but,  like  the  horses, 
they  pulled  more  than  their  own  weight.  One  hundred 
men  pulled  12,000  lb. — Penberthy  Engineer  and  Fire- 
man. 


In  A  RECENTLY  developed  injector  made  by  Koerting 
Bros.,  of  Germany,  the  feed  is  taken  from  a  pressure 
tank,  the  pressure  being  produced  by  a  special  nozzle 
of  the  injector.  The  tank  is  periodically  filled  by  gravity, 
the  pressure  being  meanwhile  relieved.  Forcing  into 
the  boiler  is  done  by  a  nozzle  as  usual.  This  injector 
will  take  water  at  212  deg.  F.,  and  deliver  to  the  boiler 
at  266  deg.  F. 

Reports  state  that  the  price  paid  by  the  British  Navy 
for  fuel  oil  for  use  in  their  Diesel  engines  is  45^  cents 
a  gallon. 
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LETTERS  DHIRECT  FROM  TME  FILANT     | 

Cash  Paid  For  Ideas  Accepted.      Sketches  Desirable.  M 

IVe  S^ake  Tjhe  T)rawings  ^ 


BROKEN  FLYWHEEL 

THE  sketch  shows  the  16-ft.  flywheel  of  a  20  by 
42-in.  Putnam  engine  built  for  65  r.p.m.,  which 
was  broken  as  shown,  caused  by  accidentally  dropping 
while  being  installed.  I  do  not  know  what  other 
method  was  used  to  fasten  this  broken  piece  on,  other 
than  shrinking  the  piece  in  as  shown,  as  apparently 
there  was  nothing  else  used. 

This  wheel  has  been  running  10  hr.  every  working 
day  for  40  yr.,  as  near  as  I  am  able  to  get  information, 
5  of  which  I  had  charge  myself.  It  has  worn  out  2 
sets  of  boilers  and  some  4  yr.  ago  was  taken  away  to 
be  installed  somewhere  in  the  middle  states  to  start 
on  another  era.  While  running  in  Lynn,  Mass.,  it 
ran  at  65  r.p.m.,  giving  a  rim  speed  of  3267  ft.  a  min.. 


FIG.  1.     REPAIR  OF  BROKEN  FLYWHEEL 

which  is  a  trifle  more  than  3/2  as  fast  as  a  wheel  in 
perfect  condition  would  be  allowed  to  run,  which  is 
6000  ft.  a  min.,  yet  it  never  gave  any  trouble.  At 
the  time  this  engine  was  installed  if  was  to  be  made 
better  than  the  other  engines,  as  $500.00  extra  was 
to  be  given  for  extra  finish,  and  then  to  have  allowed 
the  flywheel  to  drop  and  break  vvas  a  sad  ending. 

On  taking  charge  of  this  engine  I  examined  the 
inside  of  the  cylinder  and  found  that  on  the  lefthand 
side  the  bore  was  worn  off  y^  in.  lower  than  the 
counterbore  so  that  the  cylinder  was  larger  than  the 
counterbore  on  the  left  side. 


This  engine  had  its  piston  rod  fastened  to  the 
crosshead  by  a  key  and  I  had  much  trouble  in  keeping 
this  pin  down.  Upon  examination  I  found  the  key 
leaned  edgeways,  which  means  that  the  engine  had 
gotten  water  sometime  between  the  piston  and  crank 
end  head,  while  at  the  same  time  it  probably  stripped 
the  governor  gears,  which  are  run  by  geared  cam 
shaft,  as  I  found  several  gears  broken. 

Every  time  this  engine  took  steam  on  the  head 
end,  the  center  of  the  cylinder  head  would  spring  out 
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FIG.  2.     KNUCKLE  JOINT  IN  MAIN  LINE  SHAFT 

3/32  in.  and  I  think  the  cylinder  head  would  weigh 
175  lb.,  as  I  have  put  it  on  many  times.  The  jack 
shaft  was  run  with  a  knuckle  joint  because  the  engine 
was  set  out  of  line  with  the  main  line  shaft.  This 
knuckle  joint  carried  the  main  shaft  which  was  325 
ft.  long  and  gave  power  to  6  factories  at  one  time  and 
for  40  yr.  carrying  the  load  ranging  from  150  to  200. 

A.   C.  Waldron. 


OIL  BURNING  FURNACE 

[  NOTICE  in  Practical  Engineer,  page  943,  Sept.  15, 
1912,  C.  S.  Robinson  asks  for  criticisms  on  the  con- 
struction of  combustion  chambers  for  gas  fuel.  Being 
familiar  with  oil  burning  for  the  last  12  yr.,  I  will 
state  the  oil  will  do  the  same  for  a  boiler  sheet  (and 
very  quickly)  as  the  illustrations  shown. 

The  way  we  build  our  furnaces  here  in  the  West  is 
different  from  the  sketch  he  showed.  We  build  the 
floor  of  the  combustion  chamber  level  from  the  back 
of  the  grate  bars  to  end  of  the  boiler  and  up  to  within 
about  24  in.  of  the  bottom  of  the  boiler  and  plaster  it 
over  well  with  cement  and  sand,  mixed  about  1  part 
cement  and  2  parts  sand,  then  we  put  in  the  grate  bars, 
or  if  there  are  none  used  brick  up  the  space  in  the  ash 
pit;  then  we  put  the  burner  in  the  front  above  the 
grate  bars,  as  nearly  central  as  it  can  be  conveniently, 
but  the  tip  or  point  of  the  burner  points  down,  so  if 
the  flame  strikes  anything  it  will  strike  the  floor  of 
the  combustion  chamber  behind  the  grate  bars  and  not 
strike  the  boiler  sheet.  Of  course  it  is  the  object  to 
have  the  flame  lie  as  close  up  to  the  bottom,  or  hug 
the   boiler,   as   possible. 

If  we  have  grates,  which  nearly  all  boilers  of  that 
type  have,  for  burning  other  kinds  of  fuel,  we  brick 
up  on  both  sides  of  the  grates,  leaving  a  space  directly 
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under  the  burner ;  this  can  be  regulated  according  to 
the  amount  of  stack  draft  there  is ;  by  having  your 
burner  in  the  ash  pit  there  is  a  chance  for  too  much 
cold  air  to  come  in  to  retard  the  fire. 

I  have  remodeled  a  great  many  furnaces  and  have 
found  this  to  give  the  best  results  and  I  cannot  see 
why  the  same  kind  of  a  furnace  will  not  work  with 
good  results  on  gas.  H.  A.  C. 


TROUBLE  WITH  FEED-WATER  HEATER 

J^ECENTLY  in  a  plant  near  ours  they  experienced 

trouble  with  their   Berryman   feed-water  heater.     It 

heated  the  feed  water  as  much  as  it  ever  did — 180  to 

197    deg.    F. — but    the    heater    would    not    give    over 


FIG.  1.  HEATER  TUBES  AS  THEY  APPEARED  WHEN  TAKEN 
FROM  SHELL 

enough  of  the  exhaust  steam  to  heat  the  drying  room, 
as  it  had  been  doing  for  several  years.  They  have 
a  Corliss  engine  which  exhausts  through  the  heater, 
and  between  the  heater  and  engine  there  are  3  con- 
nections of  pipe  lines,  each  of  which  conveys  steam 
from  the  exhaust  line  to  2  separate  drying  rooms.     We 
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closed  the  stop  valves  on  these  2  latter  lines  and  got 
enough  back-pressure  on  the  engine  to  make  it  take 
steam  full  stroke  about  half  the  time.  Although  the 
design  of  the  heater  and  its  connections  were  such  as 
easily  to  take  care  of  all  the  exhaustwith  a  back-pres- 
sure of  not  more  than  20  lb.  absolute.  So  it  was  decid- 
ed to  take  the  coils  out  and  examine  them  ;  and  the 
picture.   Fig.   i,   shows  the  condition;  98^   lb.   of  mud 


and  scale  were  deposited  on  the  surfaces  of  the  tubes 
and  tube  sheet  of  the  inlet  side.  Some  of  the  tubes 
were  entirely  closed  up  with  this  accumulation ;  others 
had  holes  about  the  diameter  of  a  lead  pencil  remain- 
ing. How  this  heater  got  the  feed  water  to  a  tem- 
perature of  even  180  deg.  F.,  I  don't  see. 

In  the  course  of  looking  over  and  discussing  things, 
the  job  of  making  2  gaskets  for  the  base  of  the  heater 
also  had  its  turn.  Figure  2  shows  the  dimensions  of 
the  joints  to  be  packed,  and  just  how  best  to  cut  a 
gasket  for  these  without  wasting  a  lot  of  packing  was 
the  problem  for  the  engineer.  But  he  finally  concluded 
to  make  the  gaskets  as  shown  in  Fig.  3.  From  a  36 
by  36-in.  piece  of  sheet  packing  we  got  2  gaskets,  34^ 
in.  and  35%  in.  in  diameter  respectively.  The  strip 
of  packing  ordinarily  used  for  packing  these  joints 
was  made  as  wide  as  the  surface  of  the  joint,  2//^ 
in.,  as  shown  in  A,  Fig.  2,  but  we  made  the  width  of 
the  gasket  1  1/16  in.  or  1  13/16  in.  less  than  had  for- 
merly been  thought  sufficient.  This  method  also  elim- 
inates the  necessity  of  cutting  about  150  bolt  holes, 
none  of  which  are  the  same  distance  apart  in.  this 
case,  and  is  quite  a  job  even  if  they  were  equally 
spaced  center  to  center,  besides  wasting  a  lot  of  pack- 
ing in  cutting  holes  for  bolts,  the  great  advantage  of 
having  each  gasket  in  one  piece  and  the  consequent 
saving  in  time.  It  holds  as  good  as  if  it  were  a  yard 
wide — 165  to  170  lb.  per  square  inch  pressure  in  this 
heater.  All  dimensions  are  shown  in  the  sketches  Fis^s. 
2  and  3  respectively.  T.  C.  R. 


DIAGRAM   FROM   OLD    CORLISS    ENGINE 

J    HAVE  frequently  seen  in  the  columns  of  Practical 
Engineer,     reproductions     of    indicator    diagrams 
from   modern   Corliss   engines  which   show  admirable 
lines  and  economical  use  of  steam. 

I  think  perhaps  we  are  disposed  to  believe  that  the 
newer,  more  refined  types  are  the  only  ones  to  possess 
especial  merit  in  that  way,  so  I  submit  a  diagram 
taken  some  years  since,  which,  considering  conditions. 


/Sjs"avs 


DIAGRAM    FROM    CORLISS    ENGINE    INSTALLED    IN    1870 

seems  to  me  quite  remarkable.  This  diagram  does 
not  show  the  greatest  load  ever  carried  by  this  engines, 
as  it  has  been  indicated  when  developing  about  380 
not  show  the  greatest  load  ever  carried  by  this  engine. 
181^  by  48  in.,  installed  in  1870  and  operated  at  60 
r.p.m.  with  70  to  80  lb.  boiler  pressure. 

It  was  one  of  the  earliest  Corliss  engines  with  the 
wristplate  located  on  the  side  of  the  cylinder  as  is 
now  usually  done.  It  also  had  the  crabclaw-releasinj.i' 
gear  but  in  a  some\yhat  crude  form.  The  dashpots 
were  merely  heavy  cylindrical  weights  falling  in  a 
pot  or  cylinder  which  had  a  hole  in  the  side  near  the 
bottom  to  permit  the  escape  of  air  until  the  weight 
nearly  reached  the  bottom,  then  the  entrapped  air 
cushioned  the  fall. 
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The  factory  in  which  this  engine  was  installed. 
began  to  require  additional  power  about  1890,  and  in 
the  next  few  years  several  changes  were  made  in  order 
to  meet  the  demand. 

First,  new  boilers  were  installed  and  100  lb.  steam 
pressure  carried,  then  a  condenser  was  put  in.  The 
power  still  being  insufficient,  the  speed  was  increased 
to  78  r.p.m.  and  later  the  pressure  was  raised  to  the 
limit  allowed  on  the  boiler,  or  125  lb.  Then  further 
increase  in  demand  for  power  came  and  the  speed  was 
raised  to  94  r.p.m.,  at  which  speed  this  diagram  was 
taken.  Then  for  some  reason,  probably  at  the  instance 
of  a  local  engine  builder,  the  old  cylinder  was  changed 
for  one  22  in.  in  diameter;  this  proved  unsatisfactory 
and  the  entire   engine  was  discarded   for  a   new  one. 

In  all  the  years  of  extreme  overloading  this  engine, 
there  was  never  a  serious  breakdown  nor  any  i)nt  the 
briefest  delays  due  to  the  engine. 

That  the  economy  was  high  for  the  conditions  will 
be  inferred  from  the  lines  of  the  diagram,  which  show 
358  hp.  being  developed  from  a  cylinder  designed  for 
125  hp. 

Such  designs,  material  and  workmanship  are  cer- 
tainly of  a  high  order  and  any  builder  might  well  be 
proud  of  them.  Sabet. 


began  to  pick  up  until  I  had  22  to  25  more  amperes. 
As  I  couldn't  increase  the  boiler  pressure,  the  only 
way  I  could  see  how  to  keep  going  was  to  speed  the 
engine  up. 

The  manager  even  then  seemed  to  think  the  engine 
had  nothing  to  do,  even  though  on  our  peak  load  if 
we  lost  5  lb.  of  steam  we  were  down  and  out.  We  are 
carrying  120  lb.  steam  pressure.  One  boiler  is  66  in.  by 
18  ft.,  firing  is  done  by  hand  and  green  wood  is  used 
for  fuel.  With  such  a  small  margin  for  steam  to  fall 
back  on,  the  fireman  hasn't  much  time  for  visitors  be- 
tween 7  and  10  o'clock.  E.  B.  O. 


CARDS  FOR  CRITICISM 

J  AM  enclosing  some  indicator  cards  from  a  13-in.  bore 

by  12-in.  stroke  McEwen  automatic  engine,  running 

345   r.p.m.      I   would   like   to  hear  what   some   of  the 

readers  of  Practical  Engineer  have  to  say  in  regard 


TROUBLE    WITH    A    FEED-WATER    HEATER 

'piIERE  are  some  statements  in  Mr.  Flannery's 
letter  in  a  recent  issue  concerning  trouble  with  a 
feed-water  heater  that  I  do  not  exactly  understand, 
lie  says  that  the  heater  is  much  too  large,  and  in 
proof  of  this  states  that  when  he  runs  the  pump  fast 
he  gets  a  temperature  of  200  deg.  but  when  running 
slow  gets  a  temperature  of  only  190  deg.  and  if  the 
heater  were  smaller  the  water  would  move  faster  and 
he  would  get  a  higher  temperature.  I  fail  to  see  how 
this  is  accounted  for,  but  I  think  that  he  does  not 
get  enough  steam  to  heat  the  water  to  above  190  deg. 
but  when  running  the  inefficient  steam  eating  pump 
at  high  speed  he  gets  more  steam,  and  consequently 
heats  the  water  to  a  higher  temperature. 

The  slower  the  water  runs  over  the  pans  the  more 
times  it  will  be  exposed  to  the  steam  to  absorb  heat, 
and  will  become  hotter  than  otherwise,  provided  there 
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to  them.  These  are  the  first  cards  I  have  ever  taken 
and  would  like  to  have  someone  make  some  sugges- 
tions how  I  can  better  the  conditions.  I  would  like  to 
have  the  horsepower  of  the  largest  card ;  the  engine  is 
rated  by  the  makers  102  hp.  It  drives  by  belt  a  2-phase 
alternator  2200  volts,  and  as  I  have  no  power  factor 
meter  I  can't  tell  by  the  instruments  what  the  power 
is.  This  engine  had  about  all  it  could  handle  when  I 
first  took  charge  of  it,  and  in  a  short  time  our  load 


is  steam  to  heat  it.  He  states  that  he  has  4  ft.  of 
water  in  the  heater  below  the  suction  pipe,  and  only 
14  in.  of  available  water  for  use  in  case  the  supply 
is  interrupted.  If  he  will  examine  the  inside  of  his 
heater  he  will  find  a  hood  covering  the  suction  open- 
ing and  so  arranged  that  he  can  pump  the  greater 
part  of  that  4  ft.  of  water  out  provided  that  the  pump 
is  below  the  heater,  or  the  water  is  not  too  hot,  or 
if  this  is  not  the  case  there  may  be  a  bypass  connec- 
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tion  from  the  suction  line  to  the  bottom  of  the  filter 
chamber  unless  it  may  have  been  left  out  by  mis- 
take in  erecting  the  heater. 

Further  on,  he  states  that  when  the  filter  gets 
dirty  he  has  trouble  in  regulating  the  water.  This 
frequent  dirty  condition  is  a  very  good  proof  that  it 
is  an  efficient  filter  because  if  it  gets  dirty  in  a  short 
time  it  shows  that  it  is  effective  in  removing  the 
scale  forming  matter  from  the  water,  and  his  only 
trouble  is  that  it  is  not  cleaned  often  enough.  It 
would  be  interesting  to  know  what  make  of  heater 
this  is. 

His  main  trouble  I  think  is  lack  of  steam  to  heat 
the  water,  possibly  only  a  small  portion  of  the  steam 
is  by-passed  into  the  heater,  and  it  needs  cleaning 
at  short  intervals.  I  have  seen  some  10  or  12  differ- 
ent kinds  of  heaters  since  I  have  been  connected  with 
power  plants,  and  although  I  found  some  that  would 
not  heat  the  water  as  hot  as  they  should  there  was 
usually  a  good  reason  for  it  other  than  the  design  of 
the  heater,  the  usual  cause  being  lack  of  steam  and 
improper  care.  J.  C.  Hawkins. 


POWER  PLANT  LEAKS 

'PHE  leaks  that  are  constantly  wasting  away  the 
steam  in  our  power  plants  are  the  ones  that  run 
up  the  cost  of  operation.  We  had  a  plant  with  a 
lot  of  large  4-valve  engines,  having  the  valves  in 
the  cylinder  heads  and  from  all  tests  it  was  evident 
that  the  engines  were  using  entirely  too  much  steam 
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FIG.  1.     LEAK  IN  4-VALVE  ENGINE 
FIG.   2.     LEAK   IN   STEAM   CHEST   OF   PISTON-VALVE   ENGINE 

per  horsepower,  so  we  started  a  careful  test  for  leak- 
age of  the  pistons  and  valves,  and  finding  these  tight 
we  went  further. 

These  engines  were  leaking  through  at  the  point 
shown  by  the  letters  C,  C,  in  the  drawing,  Fig.  1. 
This  bridge  of  metal,  in  this  particular  engine,  Avas 
quite  narrow,  and  this  made  the  problem  of  keeping 
packing  in  the  joint  most  difficult.  While  there  are 
some  brands  of  packing  that  will  hold  in  such  a  place, 


it  requires  the  very  best  and  it  cannot  be  very  thick, 
as   it   is   impossible   to   keep   a   thick   sheet   in   place 
You  can,  however,  make  such  a  joint  hold  by  taking 
a  small  pointed  chisel  and  cutting  a  small  groove  in  the 
surface  as  shown  at  B.     When  this  has  been  done, 
use   a   high   grade   rubber   that   will   vulcanize,   make! 
it  thin,  make  the  joint  and  then  turn  on  the  steam 
gradually    drawing   on    the    bolts    all    the    time   until! 
it  has  been  thoroughly  set  up  and  vulcanized.     Much- 
care  must  be  exercised  in  order  to  be  successful  in 
making  a  joint  of  this  character,   in  order  that  you 
do    not   blow    out    the    packing    material    before    vul- 
canizing it. 

I  have  made  just  such  a  joint  that  stood  under  j 
125  steam.  By  taking  the  ordinary  electric  lineman's 
cloth  rubber  tape  and  covering  it  with  a  good  coating 
of  red  lead  on  each  side,  and  the  bolting  up  care- 
fully and  by  allowing  the  steam  pressure  to  come  on 
gradually,  this  rubber  in  the  tape  would  vulcanize 
and  make  a  splendid  joint — one  that  is  absolutely 
steam-tight  and  one  that  will  remain  so. 

Figure  2  shows  another  steam  chest  joint  that  is 
deceptive.  I  have  seen  this  type  of  engine  cylinder ' 
wasting  many  tons  of  coal  daily  by  the  packing  being 
blown  out  at  the  points  A  and  B,  and  the  steam  simply 
passing  right  on  through  into  the  exhaust  chamber 
and  to  the  atmosphere.  A  small  groove  cut  in  this 
smooth  surface  before  putting  in  the  packing  will 
assist  in  the  making  of  this  joint.  I  have  seen  this 
type  of  engine  with  a  sheet  lead  gasket  in  this  joint 
and  upon  opening  up  the  engine  we  found  that  the 
lead  was  gone  at  these  bridges.  A  metallic  lead  pack- 
ing requires  too  much  pressure  upon  the  bolts  tO: 
bring  the  valve  chest  up  tight  enough  to  hold  any; 
length  of  time.  There  are,  no  doubt,  engines  of  this 
type  now,  both  4-valve  and  piston  type,  that  are  leak- 
ing at  these  points  and  they  are  charged  with  leaky 
valves  and  pistons.  C.  R.  McGahey. 


CRITICISM   OF   CARDS 


R 


ELATIVE  to  indicator  cards  submitted  by  E.  A.  F. 

in  the  February  15  issue  of  Practical  Engineer  I  would 
say:  Compression  seems  to  be  too  late  on  both  ends 
and  especially  on  the  crank  end.  Admission  is  too 
early  on  both  ends.  With  a  little  earlier  exhaust  ^ 
closure  and  a  little  later  admission,  the  undulation  in 
the  compression  line  shown  on  all  the  cards  of  the 
crank  end  will  be  eliminated.  This  undulation  shows 
very  plainly  just  where  the  admission  line  picks  up 
the  compression  line. 

I  do  not  understand  how  the  engine  in  question  can 
run  satisfactorily  with  so  little  compression.     Doesn't^ 
it  seem  to  strain  on  the  centers?    I  believe  that  earlier] 
compression  and  later  admission  would  improve  things] 
generally. 

The  admission  line  should  show  the  initial  pres-j 
sure,  but  in  this  case  the  steam  line  is  higher  than  the! 
admission  line,  and  either  a  sticking  indicator  piston 
or  the  inertia  of  water  in  the  indicator  connections  is, 
responsible  for  it.  I  think,  however,  the  former  is  the^ 
more  probable.  Thos.  C.  Robinson. 

One  big  factor  in  Winnipeg's  industrial  future,  is 
the  completion  of  the  municipal  electric  development 
scheme,  whereby  60,000  hp.  is  now  available  for  power 
for  factory  purposes.  This  power,  which  can  be  in-j 
creased  as  necessity  arises,  is  being  delivered  at  cost,j 
and  naturally  proving  a  considerable  stimulus  to  indus- 
trial activity. 
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For  Saving  '^ime.    Work  and  'trouble 


ill"'lii''lll 


Drains  on  a  Vertical  Engine 

'pHE    accompanying-   sketch    shows    a   good    way   of 
piping  the  drains  from  a  vertical  cross  compound 

Corliss  engine  when  the  receiver  is  located  below  the 

cylinders. 

No.   1   drains   the   steam   pipe  above   the   throttle, 

2,  the  high-pressure   steam   chest,  3,  the  cylinder,  4, 

the  exhaust   chest,  5   and   6,. the   low-pressure   steam 

chest  and  cylinder,  and  7  the  receiver. 

Drain   pipes   from   the   high-pressure   side  connect 

into   one   pipe   which    connects   with    the   drain   pipes 

from   the  low-pressure  cylinder  at   receiver,  then  the 


-LOW  PRESSURE 
CrL  INDER 


H/GH  PRESSURE 

cyL  :nder 


'RECEIVER 


O/SCHARGE  TO 
HOT  WELL  - 


DRAIN  PIPE  CONNECTIONS 

pipe  passes  down  under  receiver,  where  the  drain 
from  the  receiver  connects  into  it  thence  to  the  trap 
which  discharges  to  the  hot  well.  The  drain  from 
the  exhaust  chest  of  low-pressure  cylinder  (not  shown) 
connects  to  the  suction  pipe  of  vacuum  pump. 

By  partly  opening  No.  1  valve  it  can  be  seen  with 
this  arrangement  of  piping  it  is  easy  to  warm  up  the 
engine,  as  it  carries  steam  to  nearly  all  parts,  and  at 
the  same  time  drain  it. 

After  engine  is  started  all  drains  are  closed  except 
Xos.  4,  5  and  7,  which  drain  the  parts  they  are  con- 
nected to  while  engine  is  running.  L.  K. 


Brine   Level   Indicator 

[X  the  plant  where  I  am  employed  the  engine  room 
containing  the   ice   machines   is  situated   about  300 
ft.   from   the   brine   tank   house   containing  the   brine 
tanks  that  the  ice  machines  are  cooling. 

The    pumps    circulating     this     brine    through    the 
various   parts   of  the   plant   are   also   situated   in   this 


engine  room.  It  is  quite  inconvenient  to  leave  the 
engine  room  to  ascertain  the  brine  level  in  these  tanks. 
To  prevent  overflow  and  to  keep  the  expansion  coils 
covered  with  brine  at  all  times  keeps  a  person  busy 
traveling  between  engine  room  and  brine  house,  regu- 
lating the  valves  for  inlet  and  outlet. 


-joorr- 


-CONDUIT FROM  POWER 
HOUSE,  IIOVOLTS 


CONNECTIONS    TO    SHOW    HIGH    AND    LOW    BRINE    LEVEL 

To  overcome  this  inconvenience  I  have  installed 
a  high-low  light  system  in  the  engine  room  where  I 
can  ascertain  the  brine  level  in  the  tanks  by  a  glance 
at  the  lights  without  leaving  the  engine  room. 

The  inclosed  sketch  describes  the  system  of  in- 
stallation in  detail.  C.  E.  Anderson. 


Electric  Horn  for  Engineers'  Use 

N  the  sketch  is  shown  the  way  I  connected  an  elec- 
tric  horn   to   the   telephone   so   that   the   engineers 
could,  at  all  times,   whether  in   the   engine   room   or 
outside,    be    able    to    hear    their    call.       The    Company 
had  used  extension  bells  but  they  never  would  ring 


TELEPHONE 

LIKE  ENTEFCINO 

BUILDING 


TO  TELSPHONE 


TELEPHONE  IN  OFFICE' 


GRAVITY  RELAY  FOR 


CONNECTIONS  FOR  AN  ELECTRIC  TELEPHONE  HORN 

loud  enough  to  overcome  the  noise  so  that  the  men 
could  hear  their  signal  when  at  any  part  of  the  build- 
ing. 

I  took  2  bell  magnets,  the  kind  used  to  ring  tele- 
phone bells  and  made  a  gravity  relay,  this  relay  has 
a  spring  to  retrieve  the  armature. 
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The  armature  swings  free  and  when  not  ringing 
hangs  about  i/i6  of  an  inch  from  magnet  thus  making 
a  very  quick  and  sensitive  action.  On  the  lower  end 
of  the  armature  is  a  platinum  point,  also  one  running 
through  the  fiber  block,  these  2  points  make  the  con- 
tact which  operates  the  vibrator  on  the  horn.  It  is 
sometimes  necessary  to  connect  a  condenser  with  the 
extra  bell  magnets  but  we  have  no  trouble  operating 
the  one  in  use  now  and  up  to  the  present  time  it 
has  given  the  best  of  satisfaction.  This  outfit  can 
be  bought  as  cheap  as  the  ordinary  extension  bells 
and  where  there  is  considerable  noise  is  far  superior. 

L.    E.    Conroy. 


Improvised  Stroke  Counter 


O 


THER  readers  of  Practical  Engineer  may  be  in- 
terested in  a  cheap  and  reliable  stroke  counter. 
Herewith  is  shown  how  I  made  one  out  of  a  cyclom- 
eter from  a  bicycle,  I  attached  the  cyclometer  to 
the  stationary  part  of  the  pump  and  made  a 
spring  as  shown  in  the  sketch  and  attached  it  to  the 
reciprocating  part  of  the  pump.  On  the  forward 
stroke  the  spring  engages  the  small  radial  arms  of  the 
cyclometer  and  on  the  return  stroke,  the  spring  is 
tilted  by  the  radial  arms  and  thus  avoids  turning 
the  cyclometer  needle  in  the  wrong  direction.  The 
spring  moves  the  instrument  only  on  the  forward 
stroke  of  the  pump. 

Our  pump  is  vertical,  but  the  idea  can  be  applied 
to  horizontal  pumps  as  well. 
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USING  CYCLOMETER  AS  STROKE  COUNTER 

In  the  figure  A  shows  a  piece  of  wire  coiled  up  and 
fastened  to  a  piece  of  wood  by  a  staple.  The  ends 
of  the  wire  are  set  at  right  angles.  B  is  a  front  view 
of  coil  of  wire  with  staple  through  it.  C  shows  cy- 
clometer attached  to  pump  and  coil  attached  to  cross- 
head.  On  the  upward  stroke  the  wire  engages  an 
arm  of  the  cyclometer  and  on  the  down  stroke  it 
slips  by  it  and  again  assumes  its  position  as  shown 
at   A,   ready   for  the  next  upward   stroke. 

My  instrument  works  as  follows  :  It  is  for  a  28- 
in.  wheel  and  16.81  strokes  of  the  pump  moves  the 
pointer  on  the  cyclometer  one  division  on  the  dial. 
One  complete  revolution  of  pointer  gives  1480  strokes. 
By  reading  the  fractions  of  a  division  on  the  dial, 
I  can  get  within  2  or  3  of  the  correct  number  of 
strokes. 

I  have  had  this  instrument  on  our  feed  pump  for 
a  long  time  and  it  gives  about  the  same  number  of 
strokes  for  each  day  showing  that  the  arrangement 
is  reliable.  Frederick  M.   Perras. 


Safety   Engine   Stop 

\yHILE    passing    through    a    manufacturing    plant 
recently,   I   noticed   the   rigging   attached   to  the 
governor  as  shown.     The   sketch   shows  the   method 
of  operation. 

The  pulley  P  rolls  on  governor  belt  and  is  heavy 
enough  to  release  trigger  T,  to  which  it  is  attached 
by  a  loose  rope,  from  ratchet  R  when  belt  breaks  or 
jumps  ofif  of  governor  pulley.     The  weight  W  is  then 


SAFETY  ENGINE  STOP  MADE  IN  THE  PLANT 

free  to  unwind  itself  from  drum  D  and  at  the  same 
time  wind  the  rope  and  pull  up  the  lever  on  the  gover- 
nor and  thereby  stop  the  engine. 

The  engineer  said  he  rigged  it  up  from  materials 
he  had  on  hand  and  did  it  on  spare  time. 

J.  G.  G. 

A  RATE-CUTTING  WAR 

pTROM  Tacoma  conies  news  of  an  interesting  situa- 
tion where  the  City  Power  Plant  is  out  after  com- 
mercial business  in  competition  with  the  Tacoma 
Railway  and  Power  Co.  The  city  has  32,000  hp.  avail- 
able, and  is  carrying  now  from  8000  to  11,000  hp. 
The  Tacoma  Railway  and  Power  Co.  has  established 
a  low  rate  schedule  for  large  users;  3  cents  per  kilo- 
watt-hour to  170  kw.,  and  a  reduction  in  rate  for 
larger  amounts  down  to  a  half  cent  for  720  kw.-hr. 
and  over.  The  city  council  has  reduced  its  rate  to 
4^  mills  per  kilowatt-hour  for  large  users,  and  expects 
to  get  large  contracts  on  this  basis.  One  feature 
looked  for  is  a  considerable  load  in  electric  ranges  in 
the  homes  of  citizens. 

Spite  of  this  low  rate,  the  isolated  plants  in  Tacoma 
are  not  worrying,  as  many  of  them  are  producing  in 
the  plants  of  75-kw.  capacity  and  under,  a  kilowatt- 
hour  at  the  switchboard  of  not  over  one  cent.  It  will 
be  interesting  to  watch  the  outcome  of  this  rate  war 
and   see   what   finally  happens. 
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^estLioims  Aim^^^eredl  aimdl  For  /kmisweir      m 

Expert  Help   When  In  'trouble.      If  You   Want  ^ 

Quick  jinswer  Enclose  a  Stamp  = 


II  III 


Engine  and  Boiler  Problems  5.     What  change  in  valve  setting  is  necessary  if  the 

DRAW  a  diagram  showing  late  admission  and  a  leaky  ^"1'"^  '^  ^"""^"g  condensing?     Should  the  valve  be  set 

U  p.^^^^  different  or  not? 

2.     Draw  an  indicator  diagram  from  the  steam  chest  6.     Draw  a  diagram  of  an  engine  running  ^   con- 

.and  the  cylinder  of  a  slide  valve  automatic  cutoff  engine,  densing. 
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ENGINE  CARDS  AND   FORMnLAS 

3.  Draw  a  diagram  of  a  steam  duplex  pump.  7.        How   is   the   valve   set    when    running    ^    con- 

4.  Draw  a  card  of  a  condensing  and  a  noncondensin.';     densing. 

engine.  8.     Work  out  by  rule  the  safe  working  pressure  of 
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a  cylinder  36  in.  in  diameter,  %  in.  thick,  and  5  in.  long. 

9.  What  is  the  safe  load  on  stay  bolt  plate  ^  in. 
thick,  pitch  6  in.  by  6  in.,  bottom  of  thread  0.7307  in.? 

10.  What  is  the  safe  load  on  a  head  segment  of  a 
boiler  66  by  23  in.,  with  13  i^-in.  diagonal  braces 
welded.  P.M. 

A.  In  the  figure,  i  shows  the  card  with  late  admis- 
sion and  a  leaky  piston;  2  shows  the  head  and  crank 
end  cards  for  an  engine  with  the  steam  chest  card  above 
them;  3  shows  the  cards  from  the  2  ends  of  a  duplex 
pump;  4  shows  the  cards  for  an  engine  condensing  and 
noncondensing  —  the  condition  of  cutofif  being  that  it 
must  be  lengthened  so  that  the  area  of  the  noncondensing 
card  will  be  the  same  as  that  of  the  condensing. 

For  the  sixth  question,  a  ^  condensing  engine  is 
one  which  has  one  end  of  the  low-pressure  cylinder 
running  noncondensing — that  is,  exhausting  at  high- 
pressure  to  furnish  steam  for  heating  or  industrial  work. 
One  low-pressure  card  will,  therefore,  be  with  a  fairly 
short  cutoff  and  the  exhaust  to  the  condenser.  The 
other  low-pressure  card  will  have  a  much  longer  cut- 
off, and  will  exhaust  at  a  pressure  above  atmosphere.  In 
the  cards  as  drawn  in  sketch  8,  the  receiver  pressure  is 
rather  higher  than  it  should  be.  This  practically  answers 
also  question  7. 

8.  According  to  Seaton's  rule,  the  thickness  of  an 
engine  cylinder  should  equal  boiler  pressure,  times  the 
diameter,  divided  by  5000  and  0.6  of  an  inch  added  to 
the  equation.  The  expression  as  shown  in  the  figure 
under  6  would  then  be  solved  for  pressure,  and  we 
should  have  the  pressure  is  equal  to  5000  times  the  thick- 
ness, minus  3000,  divided  by  the  diameter  in  inches — 
which  works  out  in  your  case  to  38.19  lb. 

Whitham  gives  for  a  rule  which  allows  for  2  rebor- 
ings,  the  thickness  equals  0.03  times  the  square  root  of 
diameter  times  pressure.  Solving  this  for  pressure,  we 
have  that  the  pressure  would  equal  the  thickness  squared, 
divided  by  the  diameter,  times  0.0009,  which  in  your  case 
works  out  to  23.6  lb. 

Both  of  these  pressures  seem  low,  but  they  allow  for 
possible  unevenness  of  casting  and  reboring  of  the  cyl- 
inder to  take  care  of  wear. 

Of  course,  the  safe  working  pressure  might  be  fig- 
ured out  by  the  rule  for  a  boiler,  which  would  be  that 
the  pressure  is  equal  to  twice  the  thickness,  multiplied 
by  the  safe  tensile  stress,  and  divided  by  the  diameter  in 
inches.  In  your  case,  allowing  a  safe  tensile  stress  of  10,000 
lb.  to  the  square  inch,  this  would  work  out  to  484.5  lb. 
This  is,  of  course,  an  entirely  different  calculation  from 
the  other  one,  because  the  tensile  stress  allows  for  a 
good  steel  plate  and  to  take  care  of  the  pressure  only — 
while  the  engine  formulas  are  for  cast  iron  and  allow 
for  wear  in  the  cylinder. 

7.  The  area  at  the  bottom  of  the  thread  is  0.7854 
times  0.7307  squared,  or  0.419  sq.  in.  Allowable  stress 
on  a  stay  bolt  is  6500  lb.  to  the  square  inch,  and  6500 
times  0.419  equals  2724  lb.  With  stay  bolts  on  6-in. 
centers,  the  area  supported  is  6  times  6  equals  36  sq.  in. ; 
and  the  pressure  per  square  inch  allowed  would  then  be 
2724  divided  by  36,  equals  75.5  lb.  per  square  inch. 

10.  The  area  of  the  segment  to  be  supported  by 
bracing  in  a  boiler,  is  equal  to  4/3  times  H  squared, 
times  the  square  root  of  (2R  divided  by  H,  minus  0.608). 
In  this  expression,  H  is  the  height  of  the  segment  from 
tubes  to  shell,  minus  5  in.,  and  R  is  the  radius  of  the 
boiler,  minus  3  in. ;  and  in  your  case,  H  equals  23  minus 
5,  equals  18,  and  R  equals  33  minus  3,  equals  30.  The 
area  then  works  out  to  be  713  sq.  in. 

For  i]4-\r\.  stays,  the  Massachusetts  rules  allow  7500 
lb.  .per  square  inch  for  steel,  and  6500  lb.  per  square  inch 


for  wrought  iron.  The  area  of  the  i}i-in.  is  1.227  sq. 
in.,  so  that  the  load  per  stay  for  steel  would  be  1.227 
times  7500,'  equals  9170  lb. ;  13  stays  would  then  carry 
9170  times  13,  equals  110,400  lb.  The  pressure  allowable 
would  be  110,400  divided  by  the  area  713,  or  154.5  lb. 
per  square  inch.  A.  L.  R. 


Standpipe  Problem;  Volume  of  Barrel 

J  WISH  to  know  how  to  make  a  circular  tank  to  hold 
about  5000  gal.  of  water,  the  tank  to  have  straight  sides 
or  the  diameter  to  be  the  same  top  and  bottom  and  one 
whose  sides  are  tapered,  the  diameter  of  the  top  being 
10  or  12  in.  less  than  that  of  the  bottom. 

Please  give  me  the  rule  for  finding  the  cubical  con- 
tents of  a  barrel  when  the  middle  of  the  barrel  is  larger 
than  the  top  or  bottom.  T.  J.  T. 

A,  For  the  standpipe,  it  will  hold  7.48  gal.  to  the 
cubic  foot;  5000  gal.  will,  therefore,  call  for  a  capacity 
of  5000  -^  7.48  =  668  cu.  ft.  Assuming  a  diameter  of 
10  ft.,  the  area  would  be  10^ X 7854,  or  78.54  sq.  ft. 
Dividing  668  by  this  gives  8.52  ft.  as  the  height.  The 
pressure  at  the  bottom  would  then  be  8.52  X  0.434  = 
3.7  lb.  per  sq.  in. 

To  find  the  thickness  required,  we  have :  Thickness 
equals  pressure  times  diameter,  divided  by  2  times  the 
safe  tensile  stress,  or 

3.7  X  120 


2  X  12,000 
This  gives  a  thickness  of  0.018  inch,  which  is  so  thin 
that  it  is  evident  that  any  kind  of  a  boiler  sheet  will 
stand  the  pressure.  Of  course,  on  the  bottom  of  the 
tank  it  must  be  well  supported  because  there  you  have 
the  flat  plate  to  take  care  of.  The  only  really  good  way 
is  to  use  the  hemispherical  bottom  in  which  case  the 
same  thickness  plate  can  be  vised  for  the  bottom  as 
for  the  sides. 

If  the  tank  should  be  made  of  wood,  cypress  or  pine 
plank  2  in.  thick  should  be  used,  from  8  to  10  in.  wide, 
beveling  the  edge  so  that  they  will  make  fairly  good 
joints  when  set  up.  The  bottom  should  be  tongued  and 
grooved  into  the  sides. 

For  a  tank  to  be  made  smaller  diameter  at  top  than 
at  bottom,  bands  can  be  made  continuous  and  simply 
driven  on  to  make  the  tank  fairly  tight  before  letting 
in  water.  If  the  staves  are  vertical,  with  the  same 
diameter  at  top  and  bottom,  bands  should  be  made  with 
some  means  of  taking  up,  either  by  turn  buckle  or  ears 
and  bolts.  When  the  tank  is  first  filled,  to  prevent  ex- 
cessive leakage  meal  or  bran  should  be  thrown  into  the 
water. 

In  regard  to  the  barrel,  the  rule  is :  Add  the  large 
diameter  and  the  small  diameter  and  divide  by  2.  Square 
this  quotient  and  multiply  by  the  height  of  the  barrel 
and  by  the  constant  0.79  and  also  by  7.5.  The  dimen- 
sions are  all  to  be  measured  in  feet  and  the  contents 
will  be  given  in  gallons  with  a  close  approximation. 

A.  L.  R. 


The  Third  International  Congress  of  Refrigera- 
tion will  be  held  in  Chicago  September,  1913,  and  will 
be  attended  by  delegates  from  all  parts  of  the  world. 
Papers  will  be  presented  on  many  subjects  of  practical 
interest  in  the  field  of  refrigeration,  and  the  opportunity 
for  learning  fundamental  facts  and  the  best  current 
practice,  will  be  one  of  a  lifetime.  Papers  are  desired 
for  presentation  from  those  who  have  new  information 
of  value  to  the  industry,  and  suggestions  for  such  papers 
should  be  sent  to  Peter  Neff,  Chairman,  Canton,  Ohio. 
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m       Frolbflemms  For  Disc^^^ioim  My  Readers       m 


What   Would  You  T>o  If  You  Had  These  Conditions   To  Meet? 


Re-fluing  Boiler 

^AN  the  readers  of  Practical  Engineer  give  any  ad- 
vice in  regard  to  re-flueing  a  traction  boiler? 

J.  E.  M. 


w 


Air  Compressor  Problem 

ILL  someone  please  inform  me  if  there  are  causes 
other  than  the  piston  striking  the  heads  of  an  air 
compressor  that  might  cause  them  to  break?  The 
compressor  to  which  I  refer  is  a  small  motor-driven 
single-stage  machine.  E.   H. 


Clam-Shell  Digger  Problem 

ACCOMPANYING  sketch  shows  the  drums  .and 
frictions  of  a  McMilar  clam-shell  digger.  1  shouL; 
like  to  have  some  reader  suggest  the  best  and  easiest 
way  to  keep  the  apparatus  in  order,  especially  the 
small  brass  friction  which  refuses  to  take  hold  and 
wind  the  hoisting  cable. 


HOISTING  Of>C/M—i    y^ 


•t^RINC  ONBOL  T  fOf> 
RAISINO  BOAH£ 


-/V^CLE  IRON 
BRACS 


zs^k^ 


^H!:y/iND5L0T 


AOJUSTMENT 
rOR  Bf/AHC 


BRAKE  CPANH 


DRIV/NO  PINION 


END  VIEW  OECEAR  WHEEL  AND  ERICEION 


DRUMS  AND  FRICTIONS  OF  CLAM-SHELL  DIGGER 

I  should  also  like  to  know  what  is  the  best  way 
to  prevent  the  oil  from  traveling  through  the  shaft 
and  what  is  the  best  lubricant  to  use  on  the  thrust 
bearing. 

Is  there  any  suitable  preparation  on  the  market 
for  use  to  prevent  the  brass  slippers  on  the  gear  end 
of  the  drum  from  cutting?  H.  Beverley. 


Vacuum  Troubles 

J  HAVE  been  requested  to  answer  a  question  asked 
by  one  of  your  correspondents  regarding  poor  vacu- 
um obtained  with  a  condensing  equipment,  connected 
to  a  2000-kw.  Curtis  turbine.     I  believe  the  cause  of 


his  trouble  is  in  hot  well  pump;  the  condensate  is 
evidently  not  being  removed  as  it  should  be,  which 
may  be  due  to  glands  not  being  properly  sealed. 

If  the  conden.sate  be  allowed  to  rise  in  the  con- 
denser, it  may  be  carried  over  to  the  dry  vacuum 
pump,  causing  labor  and  breaking  of  rods  described, 
and  at  the  same  time  lower  the  vacuum.  If  this  is  not 
cause  of  trouble  your  correspondent  should  write  to 
the  Worthington  Co.,  giving  set  of  readings  taken 
when  vacuum  is  low;  these  should  consist  of  steam 
pressure  and  temperature,  condenser  vacuum  and  tem- 
perature barometer  reading,  circulating  water  inlet, 
and  outlet,  at  different  loads,  and  remarks  as  to  the 
operation  of  the  different  pumps.  If  he  will  do  this 
I  am  quite  sure  the  cause  of  trouble  will  be  located, 
and  a  remedy  suggested.  Will  H.  Phillips, 

(Erecting  Dept.  Henry  R.  Worthington  Co.) 


Valve   Problem 

ACCOMPANYING  is  sketch  of  a  valve  and  seat  of  a 
12  by  16-in.  throttling  engine  that  is  under  my 
charge.  I  should  like  to  hear  from  engineers  through 
the  columns  of  Practical  Engineer  in  regard  to  the 
change  I  purpose  to  make.  I  think  this  valve  is  Va,  or 
y%  in.  too  long,  and  inside  lap  is  excessive.  I  think 
there  should  be  5/g  in.  removed  from  it,  as  I  have 
marked  on  sketch.  Cutoff  takes  place  at  about  10  in. 
of  stroke.  I  think  compression  takes  place  too  early 
and  exhaust  release  too  late. 


SUGGESTED  CHANGES  IN  VALVE 

This  valve  originally  was  12j.{^  in.  long  and  there 
has  been  ^  in.  riveted  on  each  end.  Valve  has  a  4-in. 
travel.  We  are  not  getting  the  power  I  think  we 
should  from  this  size  cylinder,  and  I  think  this  change 
will  put  it  right;  but  it  will  require  a  little  more 
steam,  of  which  we  have  plenty. 

E.  H.  Lewis. 


In  a  rkcent  article,  an  advertising  writer  refers  to 
women  as  "the  spark  plugs  that  start  the  dynamos  of 
buying."  He  doesn't  write  machinery  advertising, 
though; — sells  "art"  matting  squares  at  $1.38  and  solid 
oak  rockers  at  $1.42  and  sich. 
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Air  Compressor  Problem 

J  SHOULD  like  information  regarding  this  air  com- 
pressor. It  is  located  in  the  basement  of  the  rope 
tower  connected  up  as  shown.  The  regulating  valve 
is  set  to  blow  at  90  lb..  It  is  piped  up  to  blow  out 
generators  and  motors  only. 


^ 


P£GUL/iTMG  V/^Li/S 


V  -p/PE 


=^' 


^ 


■EXHAUST 


/NLHr- 


D/SCH  TORECE/\/Ef?-, 


AfP 
CyilNDER 


RCCE/l/£f? 


o 


^ DRIP  \//ilV£^ 


COMPRESSOR    AND    PIPING 

We  get  a  little  water  at  the  drip  when  we  start 
pump,  but  at  the  nozzle  of  the  hose  we  get  consider- 
able water,  making  it  unfit  to  blow  out  generators. 
Where  the  machine  is  located  it  is  not  damp,  although 
the  room  is  heated.    Will  some  one  suggest  a  remedy? 

"  E.  S.  R. 

Practical  Questions 

JS  there  any  part  of  the  piping  to  a  boiler,  in  which  the 
pressure  is  greater  than  indicated  by  the  steam  gage? 

2.  If  the  efficiency  of  the  longitudinal  joint  was 
93  per  cent,  and  that  of  the  girth  seam  49  per  cent  which 
would  you  use  in  calculating  the  safe  working  pressure? 

3.  In  a  3-course  horizontal  return-tubular  boiler 
why  is  the  middle  course  put  inside  the  other  2? 

4.  Which  is  preferable,  a  round  or  conical  rivet 
head,  and  why? 

5.  In  the  formula  T.S.,  tensile  strength  of  shell  plates, 
in  pounds,  times  t,  minimum  thickness  of  shell  plates  in 
inches  X  %.  efficiency  of,  longitudinal  joint  divided  by 
the  radius  R  times  F.S.,  lowest  factor  of  safety  allowed, 
for  determining  the  safe  working  pressure,  R  is  one-half 
the  inside  diameter  of  the  outside  course ;  why  is  the 
outside  course  specified? 

6.  In  a  double  butt  strap  joint,  why  is  the  narrow 
butt  strap  on  the  outside? 

7.  The  State  of  Massachusetts  allows  42,000  lb.  per 
sq.  in.  as  the  shearing  strength  of  steel  rivets  in  single 
shear,  and  for  double  shears  only  78,000;  why  do  they 
not  allow  84.000? 

8.  If  a  steel  plate  was  high  in  homogeneity  and  low 
in  ductility  would  it  be  suitable  for  boiler  plate? 

9.  Why  is  a  lap  seam  considered  dangerous  as  a 
longitudinal  joint? 

10.  Suppose  a  set  of  new  tubes  came  for  your  hori- 
zontal return-tubular  boiler,  and  they  were  found  to  be 
from  y^  in.  to  Yx  in.  too  short ;  how  could  you  use  them  ? 

11.  What  is  a  bag  on  a  boiler  and  how  is  it  caused ? 

12.  Why  are  the  tube  ends  of  fire-tube  boilers  headed 
over  while  those  in  water-tube  boilers  are  only  flared  out 
and  not  headed  ? 


13.  What  is  the  difference  between  a  hard  patch 
and  a  soft  patch? 

14.  Should  a  hard  patch  be  put  inside  the  boiler  or 
outside  ? 

15.  What  kind  of  oil  would  you  use  in  your  engine 
cylinder? 

16.  Suppose  you  took  charge  of  a  battery  of  boilers 
that  had  been  shut  down  for  some  time,  how  could  you 
be  ready  to  start  up  in  2  days,  the  boilers  being  badly 
greased  and  bagged? 

17.  If  you  had  charge  of  several  boilers  in  a  plant 
where  there  was  no  night  watchman,  and  you  went  home 
after  banking  the  fires,  if,  on  returning  in  the  morning, 
the  gage  on  one  boiler  showed  60  lb.  of  steam,  and  on 
the  other  20  lb.,  which  fire  would  you  break  up  first? 

18.  What  is  a  wet  bottom  boiler? 

19.  Suppose  you  had  charge  of  a  small  plant,  consist- 
ing of  an  engine,  a  boiler,  a  closed  feed-water  heater  and 
a  pump.  If  you  got  a  violent  water  hammer  in  the 
exhaust  pipe  of  the  engine,  what  would  you  say  was  the 
matter,  and  what  would  you  do? 

20.  Would  you  close  the  throttle  in  that  case? 

21.  Suppose  a  bucket  trap  were  connected  to  a  sys- 
tem to  be  drained,  and  when  the  trap  was  started  the 
bucket  dropped  to  the  bottom  and  remained  there,  the 
water  blowing  right  through  for  a  time,  after  which  the 
trap  started  to  work  all  right,  what  could  you  say  to 
account  for  it? 

22.  Suppose  you  had  a  wet  vacuum  pump,  direct 
steam'  driven,  in  which  the  piston  moved  with  a  jump  at 
the  beginning  of  each  stroke,  but  after  moving  several 
inches  it  steadied  down  to  normal  speed,  what  would  be 
the  matter? 

23.  What  is  an  induction  heater  and  why  is  it  used? 

24.  Does  the  cam  shaft  on  the  Putnam  engine  run 
the  same  number  of  revolutions  as  the  main  shaft? 

25.  How  could  you  tell  if  the  lead  was  constant  or 
variable,  with  any  type  of  shaft  governor? 

26.  Suppose  you  saw  a  single  eccentric  Corliss  en- 
gine, which  alternately  knocked  off  the  valves,  and  hung 
on  full  stroke,  what  would  you  think? 

27.  To  save  time,  we  will  eliminate  the  usual  reme- 
dies, such  as  adding  another  eccentric,  adding  a  con- 
denser, etc.,  what  could  you  do  by  way  of  adjustment 
that  would  relieve  the  conditions? 

28.  What  is  lap  for  on  the  steam  valves  of  a  single 
eccentric  Corliss? 

29.  If  you  shortened  i  rod  and  lengthened  the  other, 
to  the  governor  on  a  Corliss  engine,  what  would  it  do? 

30.  How  could  you  tell  if  a  Fitchburg  engine  would 
race  with  the  load  thrown  off? 

31.  How  could  you  change  the  speed  of  an  engine 
with   a   shaft   governor? 

32.  Why  is  the  spring  of  a  safety  valve  made  of 
square  stock  instead  of  round  ? 

33.  Why  is  a  feed  pump  called  a  feed  pump? 

34.  Under  what  principle  of  mechanics  would  damper 
regulators,  such  as  the  Locke  and  Spencer,  be  classed  ? 

35.  Suppose  you  had  charge  of  a  Cameron  duplex 
pump  and  one  of  the  valve  stems  should  break,  what 
would  you  do? 

36.  Can  you  test  a  vacuum  breaker  under  working 
conditions?  John  A.  Levy. 

(Answers  will  appear  in  an  early   issue.) 
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Piston  Rod  Packing 

f  X  a  recent  issue  of  Practical  Engineer  11.  M.  Hastings 
asks  for  an  opinion  in  regard  to  his  piston  rod  pack- 
ing blowing  out,  and  states  that  he  has  never  heard 
of  the  nuts  working  off.    My  experience  with  a  certain 

i  20  by  nfi-in.  Corliss  engine  has  been  that  the  nuts  will 
work  off  provided  there  are  no  lock  nuts  on  the  studs. 
and  especially  when  using  diagonal  or  sectional  pack- 
ing. 

On  this  engine  the  rod  was  packed  with  a  class  of 
packing  that  does  not  require  the  nuts  to  be  drawn  up 
tight  because  the  steam  pressure  against  the  wedges 
forces  them  apart,  and  on  the  return  stroke.  es{)ecially 
if  the  rod  is  a  little  dry.  the  packing  may  be  pulled 
away  from  the  gland.  The  constant  reciprocating 
motion  will  cause  the  gland  gradually  to  work  the 
nuts  off,  if  they  are  an  easy  fit  on  the  studs.  The 
remedy  in  this  case  was  to  put  on  a  lock  nut. 

The  engine  operates  with  a  steam  pressure  150  lb., 
and  much  trouble  was  experienced  from  the  use  of 
%-in.  soft  packing;  the  rod  was  33^2  in.  in  diameter. 
The  company  was  partial  to  the  use  of  cheaj)  packing. 
and  many  times  that  purchased  was  entirely  unsuited 
for  the  work,  and  frequently  it  was  necessary  to  shut 

i  down  during  working  hours  tn  repack  the  rod. 

One  certain  brand  of  wire  inserted  asbestos  pack- 
ing, on  2  trials  lasted  about  3^  day,  most  of  it  working 
out  along  the  rod.  Another  time,  in  less  than  1  hr. 
after  putting  in  the  new  packing,  the  rod  was  smok- 
ing hot,  although  in  all  cases  esy)ecial  care  was  used 
to  put  the  packing  in  as  it  should  be.  seeing  that  the 
rings  had  room  for  end  expansion,  and  that  the  gland 
was   not   screwed   up   too   tight.     The   nuts   could   be 

■  reached  while  running  to  adjust  them  if  necessary; 
cylinder  oil  was  also  used  on  the  rod  outside  the  gland. 
I  also  had  the  same  trouble  with  an  air  compressor, 
using  square  high-pressure  asbestos  packing;  the  nuts 
would  work  off  allowing  the  packing  to  blow  out, 
causing  a  shutdown.  This  trouble  was  also  stopped  by 
using  lock  nuts. 

Mr.  Hastings  states  that  there  was  only  %  in.  of 
the  bolt  left  to  screw  the  nut  on.  and  it  may  be  possible 
that  the  packing  in  expanding  exerted  pressure  enough 
to  strip  the  short  thread  on  the  stud ;  this,  however, 

1  would  be  evident  wdien  the  gland  was  replaced. 

There  were  several  good  brands  of  packing  that 
give  excellent  service,  but  the  price  was  too  high  to 

I  suit  the  purchasing  agent  who  knew  nothing  about  it. 

'  In  6  months  the  rod  used  up  $38.00  worth  of  so-called 
packing,  then  after  much  talk  and  discussion  I  per- 
suaded them  to  put  on  metallic  packing  which  cost 
$35.00,  and  aside  from  the  first  week  it  has  not  been 
touched  for  over  2  yr. 

Packing  may  be  either  drawn  out  along  the  rod. 
or  the  nuts  may  work  off,  allowing  the  gland  to  come 
off.  Possibly  the  regular  day  engineer's  reason  for 
saying  that  the  nuts  worked  off  was  that  he  found 
them  off  when  repacking  the  rod.        J.  C.  Hawkins. 


Massachusetts  Examinations 


I 


N  reply  to  Mr.  Dixon's  article  bearing  on  Massachusetts 

fireman's  licenses,  I  wish  to  say  that  with  some  points 

that   Mr.   Dixon   specifies,   such   as   cutting   in   a  boiler, 

,  position   of   water   column,   bottom   blowoff,   etc..    I    am 

i  familiar.     I  would  like  to  know  the  manner  of  cutting 

iout  a  boiler;  why  are  rear  heads  flanged  in  and  front 

heads  flanged  out ;  am  I  correct  when  I  say  that  in  case 

I  of  low  water  and  the  fusible  plug  gone,  to  bank  fires, 

or  deaden  them  with  wet  ashes,  thereby  bringing  down 


the  steam  pressure?  In  regard  to  the  question:  "If  the 
manhole  |)lates  should  fall  in  with  60  lb.  of  steam  on, 
am  I  right  when  I  claim  that  what  holds  good  for  a 
handhole  plate  falling  in,  holds  good  for  a  manhole 
plate?"  My  answer  is  that  a  manhole  or  a  handhole 
plate  cannot  fall  in  with  steam  pressure  in  the  boiler 
because  they  are  so  situated  on  the  boiler  that  the  steam 
pressure  is  against  their  falling  inward.     Subscriber 


Steam  Engine  Trouble 

QN  page  195  of  the  February  1  issue  of  Practical  En- 
gineer, a  problem  for  discussion  refers  to  a  14  by 
20-in.  single  eccentric  Corliss  engine  tandem  connected 
to  an  ammonia  compressor.  It  says  that  after  starting 
up,  the  governor  hunted  badly.  1  ha\e  had  similar 
experiences. 

Probably  the  most  frequent  trouble  in  governors 
is  binding  in  the  governor  rod  bearings;  because  the 
pins  are  too  short  when  the  nut  and  washer  are  drawn 
up  tight,  side  binding  results.  This  will  cause  a  varia- 
tion of  the  engine  speed  in  proportion  to  the  friction 
produced  and  a  little  friction  will  cause  a  noticeable 
variation  in  the  machine.  Excessive  binding  will 
cause  severe  racing.  This  fault  applies  to  the  gover- 
nor connections  and  to  the  cam  lever  connections. 
The  remedy  is  to  adjust  every  rod  so  that  it  can  be 
freely    moved   sideways   on    the   pin. 

The  placing  of  the  knockoff  cam  lever  bearing 
between  the  steam  arm  and  the  double  arm,  and  expos- 
ing it  to  a  side  thrust  from  each,  is  wrong;  the  knock- 
off  cam  should  be  operated  on  a  separately  flanged 
bearing. 

Racing  is  sometimes  caused  under  variations  of 
load  and  even  under  less  exacting  conditions,  and  a 
stiff  governor  will  sometimes  allow  the  engine  to  race, 
due  to  slow  speed  in  the  governor.  This  is  cured  by 
decreasing  the  size  of  the  governor  pulley  and  adding 
a  weight  to  the  governor  until  the  engine  picks  up  its 
right  speed  again,  afterward  weighing  the  weight  and 
then  adding  the  equivalent  weight  permanently  to  the 
governor  in  whatever  form  the  governor  best  allows. 
Before  doing  this  it  would  be  wise  to  make  sure  there 
is  no  undue  friction  in  the  valves,  by  removing  the 
weights  and  balls  and  also  disconnecting  the  valve 
gear  to  see  if  the  arms,  after  being  raised  as  high  as 
they  will  go,  drop  freely  of  their  own  accord ;  if  on 
moving  them  up  and  down  there  is  no  binding  or  stick- 
ing, it  is  evident  there  is  no  undue  friction  there  and 
the  trouble  is  elsewhere. 

A  trouble  engineers  often  experience  is  that  of  the 
oil  getting  low  on  the  governor  gag  pot ;  this  should 
be  the  first  place  to  look  for  the  cause  of  a  racing 
engine.  For  evaporation  a  little  oil  should  be  added 
to  the  pot  occasionally.  Perhaps  the  trouble  is  caused 
from  the  ammonia  compressor  discharge  valves  stick- 
ing, in  which  case  they  should  be  cleaned. 

If  the  discharge  valves  stick  in  a  cross  connected 
or  a  tandem  connected  engine  this  will  make  the  en- 
gine race.  They  can  sometimes  be  started  by  closing 
the  suction  and  opening  it  up  quickly  for  a  turn  or 
two;  this  will  start  the  valves  and  stop  the  racing.  If 
on  a  belt  driven  machine  the  engine  will  also  race  and 
if  a  motor  is  used  and  a  belt  drive,  the  belt  will  have 
flopping  spells,  due  to  more  speed  at  one-half  of  the 
revolutions  and  can  often  be  stopped  flopping  and  the 
valves  can  be  started  by  pulling  the  controller  back 
a  few  notches  and  throwing  it  forward  quickly.  This 
has  been  my  experience  and  1  hope  that  it  will  help 
in  this  case'  ?^Iartin  McGerry. 
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SELF  CONTAINED  BOILER  UNITS 

Combining  the  superheater  with  the  boiler  is  a 
common  practice  which  has  much  to  commend  it  on 
the  score  of  low  cost  of  installation  and  attendance. 
Something  is  sacrificed  in  the  matter  of  flexibility  of 
operation  and  possibly  in  heat  efficiency;  at  any  rate, 
European  practice  has  favored  the  separate  super- 
heater more  than  the  combined. 

But  in  the  recently  completed  Brandenburg  station 
there  is  a  distinct  reversal,  and  not  only  superheater, 
but  economizer  is  made  part  of  the  boiler  unit.  This 
hitching  of  the  economizer  direct  does  not  effect  the 
economy  in  attendance  that  comes  from  the  direct 
superheater,  but  it  materially  lessens  first  cost  of  the 
plant,  keeps  the  active  part  of  the  installation  bal- 
anced, and  avoids  depriving  the  whole  plant  of  the 
benefit  of  economizer  saving  when  it  is  necessary  to 
repair  or  clean  an  economizer  section.  The  innovation 
seems  like  a  promising  advance  in  method. 

EMERGENCY  BOILER  FEEDING 

Full  feed  or  none  is  the  stumbling  block  which  has 
barred  the  injector  from  stationary  plants  as  a  regula- 
tion boiler  feeder.  Also,  the  difficulty  of  handling  hot 
water  has  been  against  it.  But  as  an  emergency  stand- 
by, neither  of  these  objections  holds.  Having  to  start 
up  and  shut  down  the  injector  occasionally  is  a  small 
matter  as  compared  to  a  shut  down,  and  even  several 
per  cent  efficiency  can  well  be  sacrificed  at  a  critical 
time. 

In  space  required,  and  capital  on  which  interest, 
taxes  and  depreciation  must  be  charged,  the  injector 
easily  distances  the  extra  pump,  and  used  as  a  means  to 
help  out  in  overload  periods  the  large  standby  injector 
will  permit  a  smaller  feed  pump  for  regular  service, 
and  will  be  benefited  by  the  regular  periodic  use. 

The  system  as  described  by  Air.  Hogate  has  possi- 
bilities of  wide  application  worth  while  considering 
when  installing  or  rebuilding  the  boiler  plant  of  even 
the  largest  stations. 

TELLING  IT  ALL 

The  main  features  of  a  plant  or  a  job  are  the  ones 
that  attract  attention  and  usually  get  described.  But 
the  little  things,  the  bothersome  snags  that  are  not 
thought  of  until  right  on  the  work  are  the  points  in 
which  the  man  who  has  "been  there"  has  a  big  ad- 
vantage over  the  novice. 

It  is  for  this  reason  that  articles  which  go  into 
complete  detail,  such  as  that  by  Mr.  Olberding  on  his 
storage  battery  plant  are  of  the  greatest  help.  Such 
records  of  actual  experiences  give  the  man  who  reads 
them  a  reserve  fund  of  resources  to  draw  on  to  meet 
the  unforseen  and  "impossible"  that  make  him  effici- 
ent and  help  him  "get  there." 

We  leave  it  to  you  who  read  this,  is  it  not  so? 

Well,  then,  send  in  your  story  of  how  you  did  it 
with  the  same  full  and  helpful  detail. 


I 
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ACIDITY  IN  LUBRICATORS 

As  there  is  in  this  country  no  standard  testing 
laboratory  or  authoritative  body  which  has 
final  decision  in  the  matter  of  announcing 
results  of  tests,  the  user  is  apt  to  become  very 
uncertain  as  to  what  lubricant  is  really  the  best  for 
his  use.  Of  course,  he  has  the  opportunity  at  all  times 
of  writing  for  samples  in  order  that  he  may  make 
comparative  tests  himself  as  to  which  acts  the  best 
for  him'.  This  seems  to  be  the  most  practical  way  of 
learning  just  exactly  what  a  lubricant  will  do  and 
it  is  if  all  things  are  equal. 

Generally  this  practical  test  discovers  2  things. 
First;  does  the  lubricant  keep  the  bearings  cool? 
Second ;  does  it  take  more  or  less  of  this  lubricant  to 
do  it  than  of  the  material  with  which  a  comparison  is 
made?  One  step  further  should  be  taken  and  that  is 
to  determine  the  acidity  of  the  lubricants,  for  it  is 
the  amount  of  acid  that  a  lubricant  contains  which 
determines  the  amount  of  harm  it  can  do  in  pitting 
of  bearing  surfaces. 

Free  acid  in  an  ordinary  grease  will  slowly  attack 
the  shaft,  and  always  first  where  there  may  be  a 
slight  fault  in  the  metal,  starting  a  chemical  reaction 
and  forming  a  new  compound  which  may  be  soft 
enough  to  crumble  away  or  hard  enough  to  break  off. 
If  this  foreign  element  is  gritty  as  it  may  be,  there 
results  grinding  and  cutting  which  opens  up  a  still 
better  field  for  the  remaining  acid  grease  to  eat  into 
the  vitals  of  the  shaft. 

A  further  action  which  is  not  apparent  until  the 
destruction  begins,  is  a  lime  deposit  so  thin  and  so 
transparent  that  it  practically  takes  the  color  of  the 
bright  surface  of  the  metal.  It  is  this  glass-like  trans- 
parency that  hides  the  trouble,  the  coating  not  show- 
ing, but  being  easily  fractured,  thereby  creating  the 
destructive  factor. 

Grease  as  delivered  from  the  maker  will  generally 
be  found  to  range  from  a  light  yellow  to  a  straw 
yellow  and  sometimes  with  a  brownish  tinge,  if 
allowed  to  stand,  and  it  gradually  turns  color  until 
it  finally  becomes  a  mass  of  heavy  red,  it  is  a  sign 
of  oxidation  and  indicates  that  acids  have  formed 
from  the  substance  used  in  making  the  body  of  the 
grease.  Therefore,  simply  watch  the  color  of  the  ma- 
terial and  also  look  at  the  grease  cup  after  you  have 
used  it,  to  see  if  a  residue  remains. 

Tallow  greases  of  a  light  yellow  color  without 
foreign  matter  do  not  change  color  or  body  in  any 
manner,  and  contain  nothing  that  cannot  be  used  as 
a  lubricant  so  that  there  is  no  residue  left  in  the 
grease  cup. 


NEWS  NOTES 

Preparations  are  going  forward  steadily  for  the 
Panama-Pacific  Exposition,  which  will  be  opened  on  Feb- 
ruary 20,  191 5.  Although  this  is  2  years  ahead,  already 
the  first  work  has  been  started  and  the  exposition  head- 
quarters building  is  completed.  Fourteen  main  exhibit 
buildings  will  be  erected,  contracts  for  which  will  be  let 
at  the  rate  of  2  each  month,  so  that  all  buildings  will  be 
completed  by  June.  1914.  Twenty-six  American  states 
have  selected  sites  for  their  buildings,  and  also  26  foreign 
governments  have  accepted  the  invitation  to  take  part, 
among  these  being  Japan,  Canada,  Great  Britain,  France, 
China,  Sweden,  Spain,  and  the  Argentine  Republic. 

Applications  for  concession  space  have  come  in  to 
the  number  of  more  than  2000.  all  being  of  an  educa- 
tional character,  such   as  a  reproduction  of  the   Grand 


Canyon  by  the  Santa  Fe  Railway,  a  working  model  of 
the  Panama  Canal  and  a  reproduction  of  the  Grand  Tria- 
non at  Versailles.  The  exhibit  space  asked  for  has 
already  exceeded  the  amount  of  space  available.  Many  of 
the  exhibits  will  range  in  value  from  $250,000  to  $300,000. 

The  Engineers'  Society  of  Western  Pennsylvania, 
at  its  annual  meeting  in  headquarters  in  the  Oliver 
building  in  Pittsburgh,  on  January  21,  named  Sergius 
P.  Grace  as  president.  The  other  officers  elected  were: 
Vice-president,  A.  R.  Raymer ;  treasurer,  A.  E.  Frost ; 
directors,  W.  E.  Snyder  and  E.  H.  Haslam. 

Charles  M.  Schwab,  head  of  the  Bethlehem  Steel  Co., 
and  F.  Hopkinson  Smith,  the  noted  author,  the  banquet 
committee  reported,  were  the  speakers  at  the  annual 
gathering  of  the  society  in  the  Hotel  Schenley  on  Janu- 
ary 27.  John  A.  Brashear,  Pittsburgh's  famous  scientist, 
was  presiding  officer. 

Bill  is  now  before  the  Ohio  Legislature  for  the 
establishment  of  an  Engineering  Experiment  Station  at 
the  Ohio  State  University,  to  make  technical  investiga- 
tions and  supply  engineering  data,  along  the  same  line 
as  the  Engineering  Experiment  Stations  in  other  states. 

It  would  certainly  seem  that  in  a  state  where  there 
is  as  large  industrial  interest  as  in  Ohio,  the  establish- 
ment of  such  a  station  should  be  favored  by  every  en- 
gineer and  manufacturer. 

An  ordinance  making  provision  for  the  abatement 
of  the  smoke  nuisance  in  Knoxville,  Tenn.,  was  recently 
presented  to  the  board  of  city  commissioners  by  the  local 
society  of  stationary  engineers.  No  definite  action,  how- 
ever, was  taken  pending  the  addition  of  a  section  to  in- 
clude locomotives. 

Following  a  long  established  custom,  the  salesmen 
and  department  managers  of  the  H.  W.  Johns-Manville 
Co.,  some  600  in  number,  were  assembled  in  annual  con- 
vention during  January  and  February  at  the  large  cities 
throughout  the  country,  to  study  the  products  which  the 
company  manufactures  and  which  they  are  selling.  Some 
300  products  were  taken  up  and  their  advantages  pointed 
out  by  specialists  in  each  line.  At  each  convention  there 
was  a  banquet  at  the  close,  as  a  fitting  ending. 

One  evening  in  February  about  75  consulting  and 
operating  engineers,  representing  the  organizations  of 
New  England,  met  at  the  Quincy  House  in  Boston  to  dis- 
cuss the  formation  of  an  Isolated  Power  Plant  League. 
This  was  the  result  of  a  movement  started  in  January, 
and  W.  A.  Campbell  was  chosen  as  temporary  chairman. 

The  object  of  the  meeting  was  stated  by  him  and  the 
record  of  the  first  meeting  in  January  was  read  by  the 
temporary  secretary,  E.  F.  De  Gruchy  of  the  New  Eng- 
land Association  of  Commercial  Engineers.  An  address 
was  then  given  by  H.  D.  Barker  of  the  Massachusetts 
Electric  Light  &  Gas  Commission  in  which  he  stated  that 
he  hoped  that  whatever  was  decided  on  by  the  members 
present,  truth  would  be  their  main  object. 

The  motion  was  then  made  and  carried  to  form  a 
permanent  organization  to  be  known  as  the  Isolated 
Plant  League  of  New  England,  and  it  was  then  voted 
that  the  chairman  should  appoint  5  members  as  a  com- 
mittee to  frame  a  constitution  and  bylaws,  the  following 
men  being  chosen :  FT.  E.  Stone,  Arthur  Morse  and 
W.  W.  McLain,  Boston;  A.  Huddell  and  P.  E.  Tirrel 
of  Haverhill. 

The  election  of  permanent  officers  was  considered, 
but  w^as  objected  to  because  the  constitution  and  bylaws 
were  not  yet  adopted,  and  temporary  officers  were  chosen 
to  act  until  such  adoption.  These  were  chairman,  W.  K. 
Campbell,  secretary  W.  W.  McLain.  The  meeting  then 
adjourned  subject  to  the  call  of  the  chairman. — W.  E 
Chandler. 
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V^ew  Ideas  In  cMiaking,   ^u^ing  and  Selling 


PUMPING  A  DAM 

Novel    Method   of   Digging,   Carrying   and   Placing   a 
Dam  in  a  Continuous  Stream  of  Material 

AN  engineering  feature  of  decided  interest  in  the 
building  of  the  Abbott  Brook  Dike,  an  earth  dam 
located  on  the  westerly  side  of  Sawyer  Lake,  the 
new  reservoir  formed  by  the  Aziscohos  Dam 
across  the  Magalloway  River  at  the  headwaters  of  the 
Androscoggin  River,  was  the  placing  of  practically  75  per 
cent  of  the  dam  by  sluicing  methods  using  turbine-driven 
centrifugal  pumps. 

This  dike  is  900  ft.  long,  165  ft.  wide  at  the  base,  and 
about  16  ft.  wide  at  the  top  and  has  a  6-in.  plank  core, 
or  diaphragm,  composed  of  2  layers  of  3-in.  plank.  The 
total    volume    of   the   dike    is   46,000   cu.   yd.    of   which 


THE   TERRY   TURBINE    AND    ALBERGER    PUMP    SLUIC- 
ING OUTFIT 

amount  1600  yd.  were  placed  by  manual  labor  to  form 
the  toes  of  the  dike  and  for  the  puddle  fill  at  each  side 
of  the  timber  core  in  the  cutoff  trench.  Of  the  remain- 
ing 44.400  cu.  yd.,  31,165  cu.  yd.,  or  the  entire  embank- 
ment to  an  elevation  above  normal  water  level,  were 
placed  by  hydraulic  sluicing  methods,  similar  to  those 
used  in  the  big  earth  dams  of  the  West. 

For  this  work  a  plant  consisting  of  2  150-hp.  Terry 
turbine-driven  pumps  was  used.  The  turbine  units  were 
direct-connected  on  the  same  base  by  flexible  couplings 
to  3-stage,  8-in.  Alberger  centrifugal  pumps  and  were 
designed  to  run  at  speeds  ranging  from  1800  to  2000 
r.p.m.  The  main  pressure  line  from  the  pumps  to  the 
burrow  pit  was  600  ft.  long  and  10  in.  in  diameter.  The 
branches  connecting  this  main  with  a  2-in.  monitor  hy- 
draulic giant  were  350  ft.  long  and  7  in.  in  diameter. 
The  pipe,  a  No.  16  gage  spiral  riveted,  was  fitted  with 
flexible   joints   and    anchored   at    all    angles   and    joints, 


where  subject  to  unusual  strain,  with  wire  lines  fastened 
to  dead  men  or  stakes  driven  in  the  ground.  The  force 
of  the  water  leaving  the  nozzles  under  high  pressure  was 
so  great  that  although  the  nozzles  were  securely 
mounted  on  swivel  bases,  a  long  lever  had  to  be  attached 
to  each  nozzle  to  enable  one  man  to  control  it.  Even 
then  under  certain  conditions  2  men  were  required  at 
a  nozzle.  Steam  to  run  the  turbines  was  furnished  by 
a  battery  of  boilers.  The  battery  consisted  of  2  50-hp., 
3  40-hp.,  and  3  30-hp.  boilers  and  a  multicoil  feed-water 
heater.  The  boilers  were  all  of  the  horizontal  type  and 
were  asbestos  covered  to  conserve  as  much  heat  as  pos- 
sible on  account  of  the  high  cost  of  fuel. 

In  sluicing,  2  powerful  water  jets  under  nozzle  pres- 
sure of  from  2  to  80  lb.  per  sq.  in.  from  the  2-in.  hydrau- 
lic giants  were  directed  against  the  bank  in  a  burrow  pit 
at  the  northerly  end  of  the  dike.  At  the  highest  pres- 
sure, these  quickly  loosened  the  earth,  eating  into  the 
bank  almost  ravenously,  and  the  resulting  mixture  of 
earth,  stone  and  water  was  guided  to  the  head  of  the 
main  flume,  then  through  the  main  flume  and  the  laterals 
or  distributing  sluices  to  the  place  of  deposit  in  the  fill. 
The  flumes  were  rectangular  wooden  structures  sup- 
ported on  wooden  trestles  and  had  to  be  built  with  defin- 
ite even  slopes  from  the  burrow  pit  to  the  fill.  The  main 
flume  was  about  1000  ft.  long  and  the  main  trestle  about 
40  ft.  high  at  the  tallest  point. 

The  laterals  were  arranged  to  discharge  at  the  edges 
of  the  fill  and  levees  or  dikes  were  built  to  direct  the  flow 
or  incoming  material  from  the  edges  to  the  center  of 
the  fill.  In  this  way  the  loose  stones  and  coarse  material 
remained  at  the  edge  and  the  finer  particles  and  silt  were 
carried  by  the  water  toward  the  center.  The  result  is  a 
bank  having  the  coarser  and  more  porous  material  at  the 
outside,  grading  gradually  to  the  finer  impervious  ma- 
terial at  the  center.  The  whole  mass  is  packed  as  solidly 
and  securely  as  in  its  original  bank  formation,  and  the 
resulting  dike  is  better  than  could  have  been  produced 
by  the  common  method  of  excavating,  transporting,  fill- 
ing, and  compacting. 

Although  turbine-driven  pumps  were  considered  some- 
what of  an  experiment  for  this  line  of  work,  these  units 
added  considerably  to  the  successful  completion  of  the 
dam  in  the  short  time  of  about  82  full  days.  The  Terry 
turbine-driven  pumping  outfit  is  especially  suited  for  this 
class  of  work,  as  it  maintains  a  steady  water  pressure  at 
the  nozzle,  and  has  all  parts  completely  enclosed  so  that 
the  operation  of  the  machine  will  not  be  interfered  with 
by  dirt  or  dust. 

As  the  location  of  this  dam  is  some  40  miles  from  the 
nearest  railroad  station  and  the  intervening  roads  are 
mountainous  and  often  impassable  for  teams,  the  light 
weight  and  the  small  space  occupied  by  these  turbines 
was  of  particular  advantage.  The  site  of  the  dam  so  far 
from  the  railroad  also  made  it  extremely  difficult  to  get 
a  sufflcient  supply  of  coal  and  what  little  could  be  ob- 
tained was  at  a  minimum  cost  of  some  $20  a  ton.  Such  a 
price  was  prohibitive  and  it  became  necessary  to  rely  on 
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wood  for  fuel.  i8()0  cords  of  wood  were  burned  and 
counting  the  55  long  tons  of  soft  coal  used  as  equivalent 
to  2  cords  each  of  wood  made  about  1970  cords  of  wood 
burned  in  all. 

The  material  moved  by  sluicing  was  a  glacial  drift 
composed  of  gravel,  sand,  clay,  and  small  stones,  and 
was  so  firmly  compacted  that  it  was  found  advisable  to 
re.sort  at  time.'^  to  dynamiting  to  loosen  the  materials. 
Holes  were  drilled  about  8  ft.  deep  and  8  ft.  apart  and 
about  6  lb.  of  60  per  cent  dynamite  used  per  hole.  These 
charges  were  set  off  in  batteries  of  from  3  to  7  holes  to 
a  tiring.  Steam  pressure  at  the  boiler  ran  from  80  to 
105  lb.  gage  and  the  ])ump  pressure  was  about  45  lb.  per 
sc|.  in.  down  to  25  lb.,  depending  upon  the  elevation, 
averaging  about  45  lb.  per  sq.  in.  with  a  2-in.  monitor 
discharge  stream. 

Sluicing  was  carried  on  for  ^2  lo-hr.  days  and  for 
68  24-hr.  days,  which  is  equivalent  to  82  full  days.  The 
men  worked  on  2  shifts  of  12  hr.  each,  working  week 
days  and  Sundays  continuously,  the  only  stops  being  for 
unavoidable  delays,  cleaning,  and  repairs.  The  average 
yardage  placed  per  day  was  380  cu.  yd.  and  the  best 
weekly  record  was  3891  cu.  yd.  or  an  average  of  556 
cu.  yd.  a  day.  The  record  was  determined  by  weekly 
cross-sectioning  the  embankment.  The  volume  of  solids 
moved  in  the  water  averaged  better  than  6  per  cent  under 
normal  conditions. 


PRESERVATION  OF  A  ROPE  DRIVE 

IT  is  well  known  that  rope  drives  do  not  often  fail 
because  of  surface  wear.  Failure  usually  begins 
at  the  core  where  the  severest  rubbing  of  fiber 
against  fiber  occurs.  This  may  be  proved  by 
examining  an}-  such  rope  that  has  failed.  It  will  be 
discovered  that  the  core  and  inner  fiber  of  the  strands 
have  worn  into  short  lengths,  or,  if  the  strands  are 
still  continuous,  into  a  weak  condition.  Obviously, 
then,  the  proper  way  to  preserve  a  rope  drive  is  to 
lubricate  tliese  rubbing  fibers  and  prevent  them  from 
grinding  themselves  thin  and  weak. 


Fic   1.    noi'K  rn{ivE  KMrLoviNO  1.^.00  ft.  of  mami.a  uope 

Figure  1  shows  a  loOO-ft.  manila  rope  which  for 
nearly  5  yr.  was  located  out  of  doors  on  the  roof  of 
a  high  building  in  the  open  country  where  it  was  ex- 
posed to  storms  from  Lake  Erie,  winter  and  summer, 
and  to  all  other  hardships  connected  with  direct 
exposure   to    sunshine,    dampness,    freezing,    dirt,    etc- 


The  owner  of  this  plant  employed  Cling-Surface 
treatment  as  the  method  of  preserving  pliability,  clean- 
liness, life  and  non-slipping  qualities  of  their  ropes. 
The  success  of  this  treatment  is  proved  by  the  well- 
preserved  appearance  of  the  heart  of  a  section  of  one 


FIG. 


STR.VNDS   OF   ROPE   AFTER   5   YR.   OF   SERVICE 


of  the  aboAe  mentioned  ropes, Fig.  2,  after  its  5  yr. 
of  service.  The  only  indication  of  wear  is  at  the  sur- 
face of  the  rope  and  this  wear  is  so  slight  that  its 
efifect  on  the  strength  of  the  rope,  may  be  considered 
negligible. 


T 


METAL  INSURANCE 

By  L.  M.  Stocking 

^HIS  may  be  an  unfamiliar  term,  yet  it  is  the 
thing  to  do,  and  live  owners  of  property  are 
adopting  it.  .Metal  insurance  by  protective 
paint  is  what  is  referred  to.  Structures  should 
not  be  painted  spasmodically  but  regularly.  Metal 
surfaces  should  be  inspected  at  different  intervals  and 
a  paint  applied  which  will  give  the  longest  service, 
in  order  to  save  the  labor  cost  of  frequent  repainting. 
A  structure  well  painted  is  insured  against  decay 
and  depreciation,  while  a  structure  run  down  entails 
great  expense  in  an  eflfort  to  bring  it  up  to  satisfactory 
condition,  and  even  then .  the  elTort  is  likely  to  be 
inefficient.  Regular  inspection  and  paint  which  lasts 
long  is  the  solution  to  the  problem.  A  silica  graphite 
paint  made  by  the  Joseph  Dixon  Crucible  Co.,  is 
available  in  4  colors,  and  equally  suitable  for  metal 
or  wood.  It  is  composed  of  a  mixture  of  silica  and 
graphite,  and  used  from  the  original  package  gives 
great   endurance   and   satisfactory   metal    insurance 
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SPARK  GAP  LIGHTNING  ARRESTER 

5TATIC  protective  apparatus,  to  be  effective, 
must  act  exactly  like  a  safety  valve :  it  should 
allow  no  current  to  pass  at  the  ordinary  press- 
ures, but  at  undesirable  pressures  above  normal 
it  should  provide  sufficient  freedom  for  the  flow  of 
current  to  limit  the  pressure  to  safe  values,  and  it 
should  cease  to  take  current  and  resume  its  inactive 
condition  the  instant  the  excessive  pressure  is  relieved. 


PIG.    1.      TYPE   MP    LIGHTNING   ARRESTER 
PIG.      2.  TYPE    MP    LIGHTNING   ARRESTER    FOR    POLE 
MOUNTING 

The  simplest  and  therefore  the  least  expensive  form  of 
lightning  arresters  that  fulfill  these  functions  is  of  the 
spark  gap  type. 

The  illustrations  show  2  types  of  spark  gap  arrest- 
ers for  low-voltage  use,  manufactured  by  the  Westing- 
house  Electric  and  Manufacturing  Co.,  East  Pitts- 
burgh, Pa.  The  type  MP  is  used  on  cars,  on  lines, 
and  in  stations,  for  railway  service,  and  the  type  C 
is  an  inexpensive  device  for  the  protection  of  over- 
head lines. 


FIG.   3.     TYPE   MP   LIGHTNING   ARRESTER    FOR    CONDUIT 

WIRING 
PIG.    4.      TYPE    C    LIGHTNING    ARRESTER 

The  type  MP  or  multipath  arrester,  for  use  on  440 
volts  alternating  current  or  600  volts  direct-current, 
has  for  its  working  part  a  block  of  special  composi- 
tion, over  the  surface  of  which  the  discharge  spreads 
itself  along  a  number  of  minute  discharge  paths.  The 
voltage  across  each  gap  is  very  small,  but  owing  to 
the  large  number  of  gaps  the  line  voltage  can  not  main- 
tain an  arc  across  them.  The  arrester  has  an  indefi- 
nitely long  life  and  affords  a  freedom  of  discharge  very 
great  compared  with  ordinary  air  spark  gap  types. 

For  installation  under  various  conditions,  3  differ- 
ent styles  of  enclosing  cases  are  furnished  for  the 
type  MP  arrester.  In  all  3  the  cases  are  of  galvan- 
ized iron  and  substantially  constructed.  The  covers 
close   against   felt   gaskets   and    are    held    by    rugged 


spring-toggle  latches.  The  car  mounting  style  (Fig. 
1)  is  so  constructed  that  when  the  cover  is  removed 
the  working  part  comes  out  with  it;  it  is  therefore 
convenient  for  mounting  under  car  sills  and  in  other 
inaccessible  places.  The  pole-mounting  style  (Fig.  2) 
has  the  mounting  lug  located  at  the  bottom,  so  that 
the  cover  can  be  removed  for  inspection  without  drop- 
ping out  the  working  part.  The  conduit-wiring  style 
(Fig.  3)  is  mounted  in  a  larger  box  having  a  conduit 
hole  tapped  with  standard  ^-in.  pipe  thread;  the 
ground  lead  is  connected  directly  to  the  box,  and  the 
conduit  system  should  be  grounded. 

About  5  type  MP  arresters  per  mile  are  recom- 
mended by  the  manufacturers  for  line  protection,  and 
1   on  each  car. 

The  type  C  arrester,  for  500  to  2500  volts  alter- 
nating current,  consists  of  7  cylinders  of  non-arcing 
metal  mounted  between  overhanging  porcelain  sup- 
ports and  enclosed  in  a  weather  proof  iron  box.  Leads 
are  brought  out  from  the  first,  la^t,  and  middle  cyl- 
inders. For  lines  up  to  1250  volts,  one  arrester  can 
be  used  as  a  protection  for  both  sides  of  a  2-wire 
circuit,  the  middle  lead  being  grounded.  On  higher 
voltage  one  outside  lead  is  grounded  and  the  arrester 
is  single-pole.  The  static  charge  spreads  over  the 
surface  of  the  cylinders  and  jumps  across  the  gaps 
between  them.  This  lightning  arrester,  because  of 
the  large  size  of  the  cylinders,  has  an  instantaneous 
current  capacity  that  materially  aids  in  clearing  the 
line  of  disturbances,  while  its  equivalent  spark  gap  is 
extremely  low.  This  device  has  successfully  with- 
stood the  test  of  hard  conditions  and  gives  reliable 
protection  under  the  conditions  for  which  it  is 
intended. 

The  type  C  arrester  is  intended  for  use  on  circuits 
having  a  capacity  not  exceeding  200  kilowatts  if  in- 
stalled within  a  radius  of  2  miles  from  the  source  of 
power.  An  additional  capacity  of  100  kw.  is  permis- 
sible for  each  additional  mile.  These  limits  are  speci- 
fied by  the  manufacturers  to  allow  for  the  ability  of 
the  arrester  to  suppress  successfully  a  power  arc 
following  a  discharge. 


NEW  POWER  PLANTS 

Application  has  been  made  to  the  public  service  com- 
mission by  the  New  York  and  New  Jersey  Power  Co., 
with  headquarters  at  Middletown,  N.  Y.,  for  permission 
to  construct  a  hydro-electric  power  plant  on  the  Never- 
sink  River,  about  6  miles  southeast  of  Monticello. 

The  McClintic-Marshall  Construction  Co.,  of 
Pittsburgh,  has  employed  Chester  &  Fleming,  hydraulic 
engineers,  to  make  an  investigation  of  the  water  system 
of  the  borough  of  Rankin.  This  is  with  a  view  of  re- 
building the  system  in  the  near  future. 

The  Pennsylvania  Power  Co.,  a  subsidiary  of  the 
Mahoning  &  Shenango  Valley  Light  Co.,  is  making  a 
survey  for  a  dam  on  the  Shenango  River  near  Hazel 
Dell,  Pa.  The  power  company  was  recently  purchased 
from  the  Ellwood  City  owners  by  the  street  railway  cor- 
poration. The  steam  turbines  were  taken  out  and  all 
power  is  now  being  generated  by  water,  which  has  re- 
duced the  cost  to  a  minimum.  A  high  power  line  has 
been  built  to  New  Castle  and  the  power  generated  in 
Ellwood  City  and  sent  to  the  main  line.  This  furnishes 
power  for  New  Castle,  Warren,  Sharon,  Youngstown 
and  intermediate  points. 

The  MANAGEMENT  of  the  city  Hght  and  water  plant 
at  St.  Francisville,  La.,  has  under  consideration  plant 
improvements  to  cost  about  $6ooo. 
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Work  on  the  new  municipal  electric  light  and  power 
plant  at  Alameda,  Cal.,  is  progressing  satisfactorily.  The 
lesser  buildings  have  been  completed  and  the  work  of 
pouring  the  concrete  in  the  battery  house  forms  is  under 
way  and  the  new  power  plant  proper  will  soon  be  com- 
menced. 

The  Metropolitan  Electric  Co.,  of  Reading,  Pa., 
has  decided  to  rebuild  its  plant  along  the  Schuylkill  River 
below  the  city.  It  will  funiish  4000  hp.  The  Reading 
Transit  Co.  is  closing  a  contract  at  Phoenixville  for  a 
3200-hp.  plant  on  the  Schuylkill  River  at  that  point.  The 
contract  for  power  at  the  Norristown  dam  is  practically 
completed.     More  than  3200  hp.  will  be  developed. 

The  Chattanooga  &  Tennesseee  River  Power  Co. 
will  begin  at  once  the  construction  of  a  $1,000,000  steam 
power  plant,  to  be  operated  in  connection  with  the  $8,- 
000,000  plant  now  being  erected  at  Hale's  Bar. 

Just  where  the  building  is  to  be  erected  has  not  been 
decided,  but  it  will  probably  be  at  the  lock  and  dam. 
There  is  a  possibility,  however,  that  it  will  be  put  in 
Chattanooga  or  even  at  some  point  along  the  transmission 
line  of  the  power  company  between  Guild  and  Chat- 
tanooga. The  capacity  of  the  plant  is  to  be  20,000  or 
25,000  hp. 

On  and  after  March  i,  1913,  Jenkins  Bros,  will 
be  located  at  524  to  530  Atlantic  Avenue,  opposite  foot  of 
Pearl  Street,  Russia  Building,  Boston.  After  nearly  50 
years  of  successful  business  the  last  10  years  at  35  High 
Street,  the  company  is  again  cramped  for  room,  and  in 
order  to  take  care  of  its  increased  business  has  taken  a 
lease  for  a  long  term  of  years  subject  to  renewal,  at  the 
above-named  location,  with  3  times  the  amount  of 
floor  space,  centrally  located,  including  excellent  shipping 
facilities  for  handling  present  tonnage  and  taking  care 
of  a  greater  volume. 

All  residence  buildings  in  Ft.  Wayne,  Ind.,  on  the 
north  side  of  Wall  between  Union  and  College  streets, 
purchased  by  the  General  Electric  Co.  some  time  ago, 
must  be  vacated  by  March  10,  1913,  according  to  notices 
that  have  been  received  by  the  occupants,  and  the  work 
of  removing  or  razing  the  buildings  will  be  commenced 
immediately  to  make  room  for  a  new  4-story  factory 
building  to  be  erected  west  of  the  large  foundry  building 
west  of  Broadway.  Building  operations  will  be  started 
as  early  as  possible  in  order  to  have  the  new  structure 
ready  for  occupancy  next  fall.  A  large  portion  of  the 
new  building  will  be  given  over  to  the  manufacture  of 
transformers  and  the  ice  making  and  refrigerating  ma- 
chines. 

The  General  Electric  Co.  owns  all  the  ground  on 
both  sides  of  Wall  St.  between  Broadway  and  College 
St.,  with  the  exception  of  the  Rastetter  property  on 
Broadway,  which  cannot  be  purchased  at  the  present 
time.  All  buildings  situated  in  this  district  will  be  re- 
moved within  the  next  few  years  to  make  room  for  ad- 
ditional factory  improvements. 

Alterations  and  improvements  are  to  be  immedi- 
ately undertaken  by  the  New  Bedford  Gas  &  Edison 
Light  Co.,  and  the  whole  power  plant  at  New  Bedford, 
Mass.,  is  to  be  rebuilt  in  the  most  modern  fashion,  at  an 
estimated  expense  of  $200,000.  Oliver  Prescott,  president 
of  the  company,  said  that  there  are  at  present  2  almost 
new  looo-kw.  generators  already  installed  at  the  power 
house.  These  generators  are  to  be  continued  in  use  and 
will  supplement  the  4000-kw.  turbines  which  are  to  be 
put  in.  One  of  these  large  turbines  is  to  be  used  as  a 
reserve  unit  in  case  anything  breaks  down,  but  the  other 
will  be  in  use  along  with  the  2  smaller  generators.     This 


will  give  the  power  plant  an  ordinary  capacity  of  6000 
kw.,  a  capacity,  which  Mr.  Prescott  said  was  possible  of 
being  over-loaded  for  short  stretches  of  time.  As  the 
peak  load  of  the  station  at  the  present  time  is  about 
2000  kw.,  the  new  equipment  will  allow  room  for  a  con- 
siderable growth  of  business,  while  the  new  buildings 
which  are  to  be  erected  and  the  room  that  is  saved  by  the 
increased  compactness  of  the  modern  generators,  will 
allow  space  for  still  more  machinery  when  this  is  needed. 
The  greater  part  of  the  old  power  house  building  is  to 
be  torn  down,  rebuilt  and  enlarged,  only  the  newly  built 
section  containing  the  machinery  room  being  left 
standing. 

Improvements  at  the  Manchester  St.  power  sta- 
tion of  the  Rhode  Island  Co.  at  Providence,  R.  I.,  that 
will  cost  about  $750,000  and  eventually  give  the  plant 
about  75,000  hp.  are  under  way  and  it  is  said  also  that 
the  New  Haven  road,  which  owns  the  local  traction  com- 
pany, is  to  erect  either  a  separate  power  plant  or  make 
additions  to  the  Manchester  street  station,  giving  the 
plant  115,000  hp. 

The  improvements  now  under  way  will  comprise  the 
erection  of  2  additions  to  the  present  power  house  and 
will  mean  the  installation  of  2  15,000-kw.  steam  turbines, 
each  of  which  cost  $340,000.  At  present  there  is  one 
15,000-kw.  turbine  in  operation  there  which  provides 
power  for  the  entire  Rhode  Island  Co.  system,  including 
the  lines  that  radiate  to  the  Attleboros. 

With  the  2  additional  turbines,  when  they  are  set  up, 
and  one  of  them  will  be  installed  within  a  year,  the  Rhode 
Island  Co.  will  have  a  surplus  of  power.  What  will  be 
done  with  this  excess  the  railroad  ofiflcials  are  not  pre- 
pared to  state.  It  is  said,  however,  by  some  people  that 
some  of  this  power,  and  in  fact  a  great  deal  of  it,  will  be 
transmitted  into  Connecticut. 

The  New  York,  New  Haven  and  Hartford  Railroad 
Company  is  at  present  engaged  in  plans  for  the  electri- 
fication  of   the   entire   system. 

The  construction  work  at  Manchester  St.  is  now 
underway  and  the  piles  are  being  driven.  It  is  thought 
the  buildings  will  be  completed  and  one  of  the  turbines 
in  operation  within  a  year.  The  turbines  are  made  by 
the  General  Electric  Co.  and  take  a  long  time  in  con- 
struction. Each  represents  an  addition  to  power  capacity 
of  the  company  that  will  be  almost  as  much  as  that  now 
in  use.  The  present  power  capacity  is  figured  at  55,000 
kw.,  but  the  steam  turbine  now  in  use  with  a  power 
generating  15,000  kw.  is  doing  practically  all  of  the  work 
of  the  company  and  doing  it  easily. 

BOOK  REVIEW 

For  those  doing  business  in  foreign  countries,  a  book 
recently  issued  by  the  Bureau  of  Foreign  and  Domestic 
Commerce,  dealing  with  the  credit  problem,  will  be  found 
of  value.  Part  of  this  book,  written  by  A.  J.  Wolfe, 
treats  of  the  credit,  methods  and  facilities  in  Germany, 
England  and  France,  and  shows  how  and  by  whom  long 
terms  of  credit  are  granted  in  the  export  markets,  and 
the  benefits  or  disadvantages  of  the  system. 

Reports  from  American  consular  officers  describe 
fully  local  credit  conditions,  so  that  the  reader  can  get 
an  accurate  idea  as  to  what  is  and  is  not  safe  in  granting 
foreign  credits.  Lists  of  banks  in  the  United  States 
having  foreign  departments,  and  of  foreign  banks  under- 
taking the  collections  of  drafts  are  also  given. 

Copies  of  this  book,  Special  Agents'  Series  No.  62, 
may  be  obtained  for  $.30  a  copy  from  the  Superintendent 
of  Documents,  Government  Printing  Office,  Washing- 
ton, D.  C. 
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Water,  its  Purification  and  Use  in  the  Indus- 
tries. By  Wm.  Wallace  Christie.  D.  Van  Nostrand 
Co.  Price  $2.00.  This  book,  which  has  just  come  off 
the  press,  is  one  of  the  most  comprehensive  and  prac- 
tical which  an  engineer  could  place  in  his  library.  It 
deals,  first,  with  the  purification  of  water,  taking  up  the 
sources,  impurities,  uses,  reagents,  and  the  methods  of 
purifying  for  the  various  industries.  Following  this 
chapter  are  2  on  water  softening,  dealing  with  both  the 
cold  and  hot  processes.  The  results  accomplished  by 
softening  systems  are  then  dealt  with,  and  a  chapter  is 
devoted  to  the  use  of  pressure  filters  for  industrial  pur- 
poses. Aeration,  sterilization,  ozone  and  ice  are  taken 
up  in  another  chapter,  followed  by  one  discussing  drink- 
ing water  and  the  use  of  open  filters,  alum,  chloride  of 
lime,  and  tannin.  The  various  methods  of  measuring 
and  recording  the  weights  of  water  for  industrial  pur- 
poses are  described  in  another  chapter,  followed  by  a 
discussion  of  oil  filters  and  boiler  water.  The  last  chapter 
contains  a  number  of  tables  used  in  calculation  of  prob- 
lems dealing  with  water.  The  book  is  thoroughly  illus- 
trated with  color  plates,  half-tones  and  line  drawings 
which  make  it  attractive  as  well  as  easily  understood. 

Essentials  OF  Electricity  by  W.  H.  Timbie,  5  by 
7  in.,  bound  in  cloth,  flexible  covers,  271  pages,  price 
$1.25.  This  is  a  direct-current  textbook  for  wiremen 
and  electrical  workers  and  is  full  of  meat  for  the  prac- 
tical man.  It  is  based  on  notes  which  the  author  has 
been  using  in  short  trade  courses  for  students  who  wish 
to  enter  or  advance  themselves  in  one  or  another  of  the 
electrical  trades. 

The  book  contains  9  chapters  which  cover  not  only 
the  elementary  principles  of  electricity  but  many  prac- 
tical problems  encountered  in  everyday  work,  which  are 
fully  illustrated  and  explained.  At  the  end  of  each 
chapter  numerous  examples  for  practice  are  introduced 
which  relate  to  the  subject  matter  in  the  pages  before 
them. 


CATALOG  NOTES 

THE  GRISCOM-RUSSELL  CO.,  in  its  latest  bul- 
letin. No.  801,  illustrates  Russell  steam  engines  for  iso- 
lated plants  and  central  stations,  and  all  installations 
having  combined  lighting  and  power  circuits.     The  illus- 


tration shows  the  gear  side  of  a  Russell  automatic  single- 
valve  engine.  Copies  of  the  bulletin  may  be  obtained  by 
addressing  the  company  at  90  West  St.,  New  York. 

HOW  THE  RICE  REGENERATOR  produces  sec- 
ondary combustion  is  explained  on  a  card,  mailed  to 
those  interested,  by  the  manufacturer,  Rice-Watts  Co.. 
15  Federal  St.,  Boston.  This  device  injects  a  vaporized 
mixture  or  oxidized  fuel  oil  in  the  path  of  the  gases 
with  the  idea  of  completing  combustion,  eliminating 
smoke  and  producing  draft. 


BUFFALO  FLEXIBLE  COUPLINGS  are  illustrat- 
ed in  a  circular  recently  issued  bv  Bogart  &  Co.,  Buffalo, 

N.  Y.  "       • 

HOPPES  STEAM  SPECIALTIES  are  described  in 
a  pamphlet  recently  issued  by  the  Hoppes  Mfg.  Co., 
Springfield,  O. 

THE  OHIO  BRASS  CO.,  of  Mansfield,  Ohio,  has 
issued  a  February  circular  on  Ohio  radiator,  globe,  angle, 
check  and  gate  valves. 

A  FOLDER  ENTITLED  "A  Few  Piatt  Products" 
illustrates  some  of  the  pumps  and  engines  manufactured 
by  Piatt  Iron  Works  Co.,  Dayton,  Ohio. 

BULLETIN  NO.  113  just  received  from  the  Goulds 
Manufacturing  Co.,  Seneca  Falls,  N.  Y.,  gives  a  com- 
plete list,  descriptions  and  illustrations  of  the  rotary 
pumps  made  by  this  company. 

HAMMOND  WATER  METERS  are  illustrated  by 
sectional  views  and  one  showing  the  valve  mechanism, 
in  Bulletin  No.  100  from  Alberger  Pump  and  Condenser 
Co.,  140  Cedar  St.,  N.  Y. 

FROM  GREENE,  TWEED  &  CO.,  109  Duane  St., 
New  York,  Ave  have  "received  a  96-page  catalog,  No. 
10,  describing  and  illustrating  mill  supply  and  hard- 
ware specialties.  These  include  the  various  types  of 
Rochester  automatic  lubricators. 

HISTORICAL  SOUVENIR  No.  4,  dealing  with 
George  Washington,  has  been  received  from  Jefferson 
Union  Co.  This  circular  also  emphasizes  the  construc- 
tion and  location  of  the  brass  seat  ring  in  Jeft'erson 
unions. 

SMOOTH-ON  MANUFACTURING  CO.,  Jersey 
City,  N.  J.,  has  issued  a  6-page  circular  showing  some 
of  the  ways  in  which  Smooth-On  iron  cement,  for  con- 
crete, is  used — for  waterproofing  engine  pits,  flywheel 
pits,  tanks,  etc.  Any  engineer  sending  his  name  and  ad- 
dress to  the  company  may  obtain  a  sample  of  the  cement 
free   of  charge,   also   a  40-page   instruction   book. 

THE  VULCAN  4-year  calendar  provides  for  an 
unusual  amount  of  usefulness  and  is  illustrated  by  a 
photograph  of  Williams'  wrenches  taken  from  the 
oTth  story  of  the  Woolworth  building  in  course  of  con- 
struction in  New  York  City.  The  calendar  may  be 
obtained  by  addressing  J.  H.  Williams  &  Co.,  10  Rich- 
ards St.,  Brooklyn,  N.  Y. 

HUNT  NOISELESS  BUCKET  CONVEYOR  is 
automatic  in  operation;  the  buckets  are  made  of  open- 
hearth  steel  or  of  cast  iron  and  are  pivotly  hung  on  a 
steel  shaft  in  a  heavy  steel  chain  driven  by  pawls.  A 
full  description  and  many  illustrations  are  given  in  Cat- 
alog No.  12-9,  from  C.  W.  Hunt  Co.,  W^est  New  Brigh- 
ton, N.  Y. 

BRISTOL'S  RECORDING  INSTRUMENTS  for 
pressure,  temperature,  electricity,  speed,  time,  etc.,  are 
described  in  condensed  catalog  No.  160.  Illustrations 
include  facsimile  charts  from  recording  thermometers 
witli  records  of  feed-water  and  superheated  steam  tem- 
peratures. These  instruments  are  manufactured  by  the 
Bristol  Co.,  Waterbury,  Conn. 

THE  GENERAL  ELECTRIC  CO.  has  just  issued 
Bulletin  No.  A4081  devoted  to  the  subject  of  reversing 
motors  for  planers,  slotters,  etc.  The  subject  is  treated 
in  considerable  detail,  and  the  publication  contains  various 
curves  which  show  the  advantage  of  direct  drive  over 
belt  drive,  and,  therefore,  the  advantage  of  reversing 
motors.  The  bulletin  illustrates  also  various  auxiliary 
appliances. 
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Professor  Hugo  Munsterberg,  the  eminent 
psycliologist  at  Harvard  University,  outlines  the 
results  of  some  exceedingly  interesting  as  well 
as  valuable  experiments  on  the  attention  value 
of  advertisements  in  his  study  of  Psychology 
and  Industrial  Efficiency. 

He  calls  attention  to  an  experiment  made  by 
Professor  W.  D.  Scott,  who  constructed  a  book 
of  one  hundred  pages  from  advertisements  which 
had  been  cut  from  various  publications.  Fifty 
l)ersons  were  asked  to  glance  through  the  book 
as  they  would  the  advertising  section  of  a  maga- 
zine. They  were  given  ten  minutes  in  which  to 
<lo  this. 

Then  they  were  asked  to  write  down  what  they 
remembered.  The  result  was  that  every  full- 
page  advertisement  was  mentioned  six  and  one- 
half  times,  every  half-page  less  than  three  times, 
every  fourth-page  a  little  more  than  one  time  and 
the  still  smaller  ones  only  about  one-seventh 
time. 

This  would  suggest  that  the  memory  value  of 
a  quarter  page  advertisement  is  considerable 
less  than  one-fourth  of  the  memory  value  of  the 
full-page;  that  the  attention  value  of  the  eighth 
page  is  much  less  than  half  of  that  of  the  quar- 
ter. So  that  the  man  who  buys  an  eighth-page, 
says  Professor  Munsterberg,  buys  not  the  eighth 
part,  but  scarcely  the  twentieth  part  of  the  influ- 
ence produced  by  the  full-page  or  unit  of  space. 

Professor  Munsterberg  has  experimented  in 
his  own  laboratory  with  equally  as  interesting 
results,  but  along  somewhat  different  yet  sup- 
plementary lines. 


He  took  sixty  sheets  of  Bristol  board  in  folio 
size  and  covered  them  with  advertisements  cut 
from  magazines,  ranging  in  size  from  full  pages 
to  twelfth-pages.  .  , 

Thirty  persons  were  allowed  to  look  at  each 
sheet  for  twenty  seconds.  The  full-page  adver- 
tisement occurred  but  once,  the  half-pages  twice, 
the  quarter-pages  four  times,  the  eighth-pages 
eight  times  and  the  twelfth-pages  twelve  times. 
But  the  same  advertisement  never  occurred  twice 
on  the  same  page,  for  unless  covered  by  a  full 
page,  each  sheet  offered  a  variety  of  announce- 
ments. Thus  no  advertisement  was  spatially 
favored  above  another. 

The  result  showed  that  the  twice-repeated  half- 
page  was  remembered  slightly  better  than  the 
full-page  which  had  been  shown  but  once — ^that 
the  four-times  repeated  quarter-page  was  re- 
membered even  better  than  the  twice-repeated 
half-page. 

It  would  seem  to  follow,  therefore,  that  while 
the  full-page  constitutes  the  most  valuable  ad- 
vertisement, the  repetition  of  four  quarter  pages 
in  the  same  medium  would  stand  a  better  chance 
of  being  remembered  than  the  use  of  just  one 
full-page. 

This  bears  out  the  well-known  fact  that  by  far 
the  larger  part  of  the  money  lost  through  unpro- 
ductive advertising  has  been  due  to  spasmodic 
rather  than  persistent  and  consistent  campaigns. 

What  are  your  own  impressions  with  regard  to 
relative  space  values,  Mr.  Reader?  We  would 
be  glad  to  publish  some  of  your  opinions  in  our 
discussions  here  on  this  page.  Let  us  hear  from 
you. 
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CLASSIFIED  ADVERTISEMENTS 


For  Sale 


Advertisements  in  tliis  section  are  inserted  under  regrular  headings 
at  the  rates  of  30  cents  per  line.  About  nine  w^ords  make  a  line.  No 
display  type  allowed,  but  the  first  three  words  may  be  set  in  capital 
letters.     Minimum  space  sold,  two  lines. 

Under  classification,  "Positions  Wanted,"  advertisements  not  ex- 
ceeding: four  lines  will  be  Inserted  for  subscribers  once  free  of  chargre. 

To  insure  proper  classifloation,  copy  must  reach  this  office  10  days 
preceding   publication. 


Positions  Wanted 

POSITION  WANTED— By  engineer,  age  32,  married,  reli- 
able, do  not  drink.  14  years'  experience  with  all  classes  of 
Power  House  equipment.  Own  tools  and  indicator.  Prefer 
Western  States.  Can  get  results.  Address  Box  283  Practical 
Engineer,    Chicago,    111.  3-15-1 

POSITION  WANTED— By  a  young  man  25  years  old  as 
Oiler.  I.  C.  S.  Student.  No  experience.  Wages  no  object. 
Good  habits.  Steady  and  reliable.  Address  Frank  Knapp, 
509  Mitchel  Ave.,  St.  Joseph,  Mo.  3-15-1 

DO  YOU  NEED  MEN?— All  clerical,  commercial  and 
technical  departments.  Charges  low, — one  reason  we  get 
efficient  men.  Efficient  Service  Co.,  1340  Monadnock  Bldg., 
Chicago. 


Wanted 


WANTED — A  good  opportunity  in  this  territory  for  a  man 
of  character  and  ability  as  a  salesman.  Must  have  thorough 
practical  knowledge  of  steam  plant  conditions.  One  who  is 
at  present  handling  steam  specialties  preferred.  State  age 
and  full  particulars.  Address  Box  285  Practical  Engineer, 
Chicago.  3-15-4e.o.i. 

WANTED — A  young  man  with  some  knowledge  of  steam 
and  electricity,  small  plant,  furnishing  electricity  for  lighting 
small  town  about  100  miles  west  of  Chicago,  one  who  desires 
to  learn  the  electrical  business.  $40.00  per  month  to  start. 
Hours  1  P.  M.  to  12:30  midnight,  must  be  strictly  sober. 
Address  Box  284  Practical  Engineer,  Chicago.  111.  3-15-1 

WANTED— ALL  STEAM  USERS  to  have  clean  boilers 
without  using  compounds  or  chemicals  in  any  form.  Write 
"Otis,"  No.  317  Norfolk  Ave.,  Buffalo,  N.  Y.  tf. 

WANTED— SALESMEN  calling  on  firms  with  stationary 
engineers,  to  write  us  for  desirable  open  territory,  where  they 
can  soon  build  up  permanent  business  with  our  guaranteed 
product  insuring  repeat  orders.  Address  322  Real  Estate 
Trust    Bldg.,    Phila.,    Pa. 2-15-24 

IF  YOU  ARE  a  night  engineer,  spend  a  few  hours  each 
day  taking  subscriptions  for  Practical  Engineer.  You  will 
be  paid  well.  Write  Subscription  Dept.  They  will  start  you 
in  at  once.  tf. 

WANTED— SALESMEN  SELLING  Steam  Plant  Sup- 
plies, to  carry  as  side  line,  ideal  pump  valves  and  plunger 
packing.  Best  Valve  proposition  oa  the  market.  Liberal 
commission  and  protection  in  territory  allotted.  Several 
entire  and  part  States  open.  Sample  weighs  four  ounces, 
easily  carried  in  pocket.  If  you  are  looking  for  a  good  side 
line,  address,  giving  full  particulars  as  to  territory  covered. 
Lake  Erie  Boiler  Compound  Company,  Buffalo,  N.  Y. 

WANTED  EVERY  ENGINEER  to  have  our  pamphlet 
for  setting  valves  on  Corliss  Engines,  simple  and  compound, 
with  one  or  two  eccentrics.  Sent  free.  Lindstrom's  Machine 
Works,  200  South  Third  St.,  Allentown,  Pa.  tf. 


Help  Wanted 


WANTED — An  additional  subscription  solicitor  wanted  to 
cover  towns  in  state  of  Washington.  Excellent  chance  to 
earn  extra  money.     Write  to  Subscription  Department,     tf. 

'WE  NEED  MEN — All  departments — clerical,  commercial 
and  technical.  Charges  low.  Work  covers  the  U.  S.  Effici- 
ent  Service   Co.,   1340   Monadnock  Bldg.,   Chicago. 


FOR  SALE — 10  ton  ice  plant  for  sale  or  trade,  new,  good! 
water  supply,  good  proposition  for  electric  light  and  water 
works  in  addition.  Good  town.  •  Birch  Tree  State  Bank„ 
Birch    Tree,    Mo. 3-15-1 

FOR  SALE— One  75  H.  P.  horizontal  Struthers  Wells  Gas- 
Engine.  As  good  as  new,  run  only  very  short  time.  Address. 
Shearman  Brothers  Co.,  Jamestown,  N.  Y. 3-15-1 

FOR  SALE— FOUR  DIRECT  CONNECTED  engine  and 
generator  sets  25  to  75  kilowatt  capacity.  Two  17xl5-inch 
straight  line  engines,  built  for  direct  connection  or  belted 
service.  One  14xl2-inch,  late  type,  automatic  and  one  16x36- 
inch  Corliss  engine,  water  tube  and  horizontal  boilers  of  all 
sizes.  Twenty-two  round,  open  steel  tanks  10  feet  6  inches- 
by  7  feet  high.  H.  P.  Brearley,  90  West  St.,  New  York, 
N.  Y. 2-15-4 

FOR  SALE— Three  150  H.P.HRT  Boilers  (Massachuset^- 
specifications),  quadruple  riveted,  double  butt  strapp,  140  lb. 
insurance  certificate,  $550  each.  Duzets  &  Son,  Hudson. 
Terminal,  New  York. 

FOR  SALE— A  32  H.  P.  HORNSBY-AKROYD  Oil 
Engine  with  starting  device,  in  very  good  condition;  also  a 
15-ton  Challoner  refrigerating  machine,  oil  separator,  double 
pipe  ammonia  condenser  and  high  and  low  pressure  gauges. 
These  are  also  in  good  condition.  For  particulars  inquire 
of  the  Rahr  Br'g  Co.,  Oshkosh,  Wis. 1-1-6- 

Patents  and  Patent  Attorneys 

PATENTS— H.  W.  T  Jenner,  Patent  Attorney  and  Me- 
chanical  Expert,  608  F  St.,  Washington,  D.  C.  Established, 
1883.  I  make  a  free  examination  and  report  if  a  patent  can 
be  had  and  the  exact  cost.    Send  for  full  information,     tf.e.o.i. 

PATENTS  AND  TRADEMARKS  secured.  Write  for 
terms.    Harry  Patton,  330  McGill  Bldg.,  Washington,  D.  C.  tf. 

PATENTABLE  IDEAS  WANTED— Send  for  3  free 
books.    R.  B.  Owens,  28  Owens  Bldg.,  Washington,  D.  C.    tf, 

THE  PATENTOME  is  interesting  and  instructive.  A  lib- 
eral education  in  patents  and  how  to  get  them.  Free  on  re- 
quest. Established  1865.  Anderson  and  Son,  Patent  Solicit- 
ors.  710  G  Street.  Washington.  D.   C. 3-1-2 

PATENTS— C.  L.  Parker,  Attorney-at-Law  and  Solicitor 
of  Patents.  Patents  secured  promptly  and  with  special  re- 
gard to  the  legal  protection  of  the  invention.  Handbook  for 
inventors  sent  upon  request.  186  McGill  Building,  Washing- 
ton,  D.  C. tf. 

Educational  and  Instruction 

HEATING  CALCULATIONS  SOLVED  instantly  with 
the  steam  and  hot  water  radiation  calculator.  Sent  on  ap- 
proval. Return  if  not  satisfactory.  Remit  50c  if  kept. 
Watertown    Specialty    Co.,    Watertown,    N.    Y. 3-15-2 

ENGINEERS'  POCKET  MANUAL,  175  pages,  edited  by 
University  of  Tennessee  will  be  mailed  every  subscriber  send- 
ing in  one  new  subscription  to  Practical  Engineer.  Gilt 
edges,  bound  in  leather. tf. 

MACHINERY  BOOKS  25c  each.  92  titles.  Circular  free.' 
"Steam  Boilers."  Steam  Engines.  Bevel  Gearing,  etc. 
Scientific  Book  Shop,  Syracuse,  N.  Y.  3-15-1 


Miscellaneous 

ENGINEERS— DO  YOU  WANT  to  utilize  your  exhaust 
steam  for  heating  or  drying  purposes,  without  back  pressure 
on  your  engine?  If  so,  address  Monash-Younker  Co.,  1413 
W.  Jackson   Blvd.,   Chicago,   111.  tf. 

MAKE  MONEY  on  the  side.  Here's  your  chance  to  work 
out  some  monev  for  yourself.  Get  subscriptions  for  Practical 
Engineer.  It  pays  well.  Just  drop  a  line  to  the  Subscription 
Dept.     They  will  tell  you  how. tf. 

REFRIGERATION — Any  engineer  desiring  a  working 
knowledge  of  Ice  and  Refrigerating  machinery  should  study 
"Audel's  Answers  on  Refrigeration" — just  published  in  two 
parts,  written  in  plain  language — price  $4,  postpaid.  Money 
back  if  not  pleased.  Catalog  free.  Theo.  Audel  &  Co.,  pub- 
lishers, 72  5th  Ave.,  New  York.  2-1-6 
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POWER  PLANT  CHEMISTRY 

Laboratory  Equipment  for  Proximate  Analysis  of  Coal,  Its  Use  and  Detailed  Description  of  Analyses 


N  the  modern  isolated  power  plant  where 
the  demand  is  made  upon  the  engineer 
to  cut  cost  of  operation  down  to  the 
point  where  power  is  produced  cheaper 
than  it  can  be  purchased  from  the  cen- 
tral station,  as  well  as  in  the  large  cen- 
tral station  where  specialists  are  in 
charge  of  the  various  parts  of  the  plant,  a  knowledge 
of  what  the  coal  contains  as  well  as  the  proportions  of 
the  elements  and  the  heat  value  of  the  coal  is  of  prime 
importance. 

It  is  customary  in  many  plants  to  send  samples  of  the 
coal  to  a  chemist  for  analysis  and  the  desired  information 
is  thus  obtained.    Having  obtained  an  analysis  of  the  coal 


Taking  up  first  the  proximate  analysis  of  coal,  the 
apparatus  and  prices  for  which  it  can  be  obtained  are 
as  follows: 

Balance,  accurate  to  i  milligram $12.00 

Weights  for  balance 3.00  up 

Crucibles,  Yz  doz.,  with  covers,  at  loc 60 

Tongs    40 

2  Burners  at  50c i  .00 

2  Tripods,  screens  and  triangles 94 

Sieve,  70  mesh  to  the  inch i.oo 

Desiccator 1.50 

Mortar  and  pestle 4.50 


Total 


.$24.94 


FIG. 


CHEMICAL    BALANCE    AND    WEIGHTS 


the  next  question  is,  how  can  this  knowledge  be  of  use 
in  the  plant  ?  It  is  the  purpose  of  this  and  succeeding 
articles  on  the  same  subject  to  show  the  reader  how  he 
can  make  his  own  analysis  of  coal  or  other  fuel,  as  it 
comes  to  the  plant,  at  a  comparatively  small  expense,  and 
to  poirit  out  what  he  may  expect  of  his  fuel  with  varying 
proportions  of  the  elements  contained. 

To  make  a  chemical  analysis  of  a  substance  usually 
requires  considerable  apparatus  and  in  many  cases 
reagents;  but  for  the  engineer,  an  extensive  laboratory 
equipment  is  not  necessary  and  its  cost  need  not  be 
excessive. 


PIG.    5.      DRIVING    OFF   VOLATILE    COMBUSTIBLE.      SIEVE,    TRI- 
ANGLE,   CRUCIBLE,    TRIPOD,    BUNSEN    BURNER,    MORTAR 
AND  PESTLE  USED  IN  COAL  ANALYSIS 

The  proximate  analysis  of  coal  calls  for  a  determi- 
nation of  the  percentage  of  moisture,  volatile  combustible, 
fixed  carbon  and  ash.  Following  is  an  outline  of  the 
process  for  obtaining  these  percentages : 

An  average  sample  is  first  obtained  and  weighed,  the 
moisture  is  then  dried  out  over  a  hot  sand  bath  and  the 
sample  reweighed ;  the  difference  in  the  2  weights  gives 
the  amount  of  moisture.  The  sample  is  then  heated  in 
the  covered  crucible  over  a  bunsen  burner  for  about  7 
min.   to   drive   off   the   volatile   matter   and   the   sample 
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reweighed,  after  which  the  crucible  is  placed  with  the 
cover  removed  over  the  bunsen  flame  or  a  blast  flame 
until  all  carbon  has  been  burned  and  nothing  but  ash 
remains  which  is  then  weighed;  from  these  weights. the 
amount  and  percentages  of  each  constituent  can  be 
obtained. 

Sampling  Coal 

nrO  secure  an  average  sample  is  one  of  the  essentials 
for  a  fair  analysis  of  the  coal.  As  coal  comes  from 
the  mines  in  cars  or  from  the  dealer  in  wagons  the  fine 
particles  collect  at  the  bottom  and  that  part  of  the  load 
is  apt  to  contain  more  ash  than  a  sample  taken  from  the 
top.  The  usual  and  recommended  method  of  sampling 
coal  in  cars  and  wagons  is  to  secure  a  shovelful  from 
each  end  and  the  center,  taking  it  from  about  the  center 
of  the  pile  up  and   down. 

For  the  engine  room,  however,  a  fair  sample  can  be 
secured  by  taking  a  small  shovelful  of  coal  from  each 
barrow  load,  or  perhaps  each  fifth  load.  Where  coal  is 
fed  to  the  furnace  by  machinery,  the  samples  may  be  taken 
from  the  hopper  at  regular  intervals,  the  idea  being 
always  to  secure  an  average  sample  of  considerable  size. 
■  These  samples  taken  from  time  to  time  should  be 
kept  in  a  covered  barrel  or  box  in  the  cooler  part  of  the 
boiler  room  until  such  a  time  as  it  is  desired  to  make 
the  analysis.  This  precaution  prevents  the  dust  of  the 
room  from  getting  into  the  coal  and  prevents  moisture 
of  the  coal  from  evaporating. 


FIG.  1.     QUARTERING  COAL  PREVIOUS  TO  MAKING  AN  ANALYSIS 

Next  comes  the  process  of  quartering  which  should 
be  done  as  rapidly  as  possible.  The  sample  as  collected 
is  roughly  crushed  and  put  in  a  low  circular  pile  on  a 
floor.  After  it  has  been  thoroughly  mixed,  diameters  are 
drawn  at  right  angles  through  the  coal  and  opposite  quar- 
ters, those  marked  i  and  3  in  Fig.  i,  are  taken  and 
treated  in  the  same  manner  and  the  process  of  quarter- 
ing, as  it  is  called,  is  continued  until  the  amount  is  re- 
duced to  the  contents  of  a  jar  that  can  be  sealed  and 
handled  readily. 

Having  collected  the  sample  which  is  quite  well 
ground,  the  next  step  is  to  pulverize  a  small  amount, 
enough  for  about  4  or  5  tests,  the  usual  amount  used 
in  each  test  is  i  gram.  The  pulverizing  is  done  with 
the  mortar  and  pestle  and  when  it  is  thought  to  be  fine 
enough  the  entire  contents  of  the  mortar  is  put  through 
a  sieve  of  from  50  to  75  meshes  per  inch.  The  precau- 
tion to  observe  here  is  that  the  entire  sample  worked 
with  goes  through  the  sieve ;  if  it  does  not,  grind  the 
remainder  until  it  does,  as  it  is  more  than  likely  the 
particles  that  were  too  coarse  to  pass  through  the  sieve 
the  first  time  are  sand  which  does  not  grind  so  readily 
as  coal  and  to  throw  it  away  would  make  the  result  of 
the  analysis  too  low  in  ash. 


The  Balance 

POLLOWING  the  preparation  of  the  sample,  the  next 

step  is  the  weighing  of  a  crucible,  but  before  we 
take  this  up  let  us  get  a  clear  idea  of  what  a  balance 
is  like  and  how  to  use  it  and  also  the  metric  system  of 
weights  as  this  is  the  most  convenient  and  commonly 
used  for  analysis  of  this  kind. 

As  will  be  seen  in  the  illustration,  Fig.  2,  the  balance 
consists  of  a  beam  accurately  balanced,  from  the  ends  of 
which  are  hung  scale  pans.  To  the  center  of  the  beam 
is  attached  a  pointer  which  plays  over  a  scale  at  the  base 
of  the  supporting  column.  This  column  is  hollow  to  pro- 
vide for  a  rod  which  carries  the  main  bearing  at  the  top 
and  is  raised  or  lowered  by  an  eccentric  mechanism  and 
the  lever  shown  at  the  bottom.  When  not  in  use  or  when 
placing  weights  in  the  pans,  the  eccentric  lowers  the 
bearing  and  allows  the  beam  to  rest  on  the  arms  which 
extend  from  the  top  of  the  column,  or  beam  arrest  as 
it  is  called.  All  bearings  are  agate  planes  with  agate 
knife  edges  which  do  not  corrode,  and  maintain  their 
frictionless  quality  indefinitely.  At  the  ends  of  the 
beam  are  nuts  on  threaded  studs  which  are  used  to  bal- 
ance the  beam. 

The  entire  instrument  is  supported  on  3  adjustable 
screws  and  with  the  aid  of  a  plumb  bob  the  instrument 
may  be  leveled  by  adjusting  the  supporting  screws. 

While  the  above  description  applies  specifically  to  the 
balance  shown  in  the  illustration,  the  principle  of  .ill 
balances  is  the  same,  the  difference  in  construction  being 
matters  of  detail  to  secure  more  or  less  accuracy.  The 
balance  shown  is  accurate  to  i  milligram  with  a  capacity 
of  60  grams  which,  for  average  power  plant  work,  is 
sufficiently  accurate  for  any  tests  the  engineer  may  desire 
to  make. 

Weights 

"YyHILE  not  absolutely  necessary  to  use  the  metric  sys- 
tem of  weights  with  these  balances,  it  is  by  far  the 
most  convenient  both  for  rapidity  in  weighing  and  in 
calculating   percentages. 

In  this  system  the  gram  is  taken  as  the  unit  and  is 
equivalent  to  15.432  grains  or  453.6  grams,  equals  i  lb. 
avoirdupois ;  but  for  making  an  analysis  thisrelation  need 
not  be  kept  in  mind  as  the  percentage  of  the  different 
constituents  is  what  is  desired. 

Weights  for  chemical  balances  are  usually  put  up  in 
a  box  with  a  cover,  the  small  weights  being  kept  from 
getting  mixed  up  by  an  extra  glass  cover.  The  large 
weights,  that  is  all  above  i  gram,  are  of  brass  well  pol- 
ished to  prevent  corrosion  and  preserve  their  accuracy, 
cast  with  a  knob  on  top  to  facilitate  handling. 

The  fractional  gram  weights  are  made  of  platinum 
and  aluminum,  being  flat  with  one  edge  or  corner  turned 
up  to  make  them  easily  handled  with  the  forceps  which 
come  with  each  set.  The  arrangement  of  weights  in 
the  box  is  as  shown  in  the  illustration.  Fig.  3,  and  is  the 
most  convenient  for  handling  when  weighing.  All 
weights  of  I  gram  or  more  are  stamped  with  their  value 
in  grams  while  the  smaller  weights  are  stamped  with 
their  value  in  milligrams  (abbreviated  mg.  and  =  0.001 
gram).  Thus  we  have  for  a  set  of  weights  of  50  gr.  to 
I  mg.,  2  20-gr.  and  2-gr.  pieces,  i  each  of  10,  5,  and  i 
gr.,  and  in  the  smaller  weights,  one  500-mg.,  two  200,  and 
one  loo-mg. ;  one  50-mg.,  two  20  and  one  lo-mg. ;  and 
one  5-mg.,  two  2  and  one  i-mg.  weights.  This  gives 
all  the  weights  that  are  needed  for  convenience  up  to 
65  gr.  and  would  serve  the  purpose  of  any  power  plant 
engineer. 
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Using  the  Balance 

Y^HEN  using  a  balance,  it  must  be  kept  constantly  in 
mind  that  it  is  an  instrument  of  precision  and  to 
preserve  its  value  as  such  it  must  be  handled  with  care 
and  considerable  delicacy.  A  place  should  be  provided 
for  it  away  from  moisture  and  dirt  to  prevent  corrosion 
of  the  metal  parts  and  friction  in  the  bearings. 

When  it  is  desired  to  use  a'  balance  of  the  type  de- 
scribed above,  place  it  on  a  solid  table  or  shelf  out  of  a 
draft,  level  it  by  means  of  the  adjustable  screws,  then 
raise  the  beam  by  means  of  the  eccentric  lever.  If 
the  pointer  swings  to  an  equal  distance  each  side  of  the 
center  mark  on  the  scale,  the  beam  is  properly  balanced ; 
if  it  does  not,  the  heavy  end  will  fall  the  lower  and  the 
pointer  will  swing  farther  toward  the  end  of  scale  near 
the  light  scale  pan.  To  correct  this  unbalancing,  the 
nuts  at  the  ends  of  the  beam  are  screwed  in  or  out  as 
the  case  may  be  to  make  the  arm  lighter  or  heavier. 
When  a  balance  is  secured,  the  beam  should  be  lowered 
to  the  supports  by  the  lever. 

When  drying  coal  or  making  other  determinations 
which  require  that  the  sample  be  cooled  there  is  danger 
of  the  coal  absorbing  moisture  before  it  can  be  weighed. 
To  prevent  inaccuracy  dye  to  moisture  a  desiccator  is 
used  this  is  a  vessel  which  has  a  compartment  at  the 
bottom  containing  a  chemical,  usually  calcium  chloride 
or  sulphuric  acid,  which  has  strong  absorbing  powers  and 
so  keeps  the  air  in  the  vessel  dry.  The  cover  of  the  desic- 
cator fits  with  a  ground  glass  joint  which  is  made  air 
tight  with  a  coating  of  vaseline. 

The  Actual  Test 

^OW  that  we  have  our  coal  prepared  and  balance  ad- 
justed, we  will  run  through  an  actual  test  on  bitu- 
minous coal.  While  in  this  case  only  one  sample  is 
taken,  to  avoid  confusion,  it  is  always  best  to  run  2  tests 
side  by  side  clear  through  the  analysis  as  a  check  on  one 
another  and  they  should  agree  within  i/io  of  i  per  cent 
if  the  analysis  is  made  with  any  degree  of  accuracy. 

For  use  in  a  power  plant,  porcelain  crucibles  will 
give  sufficient  accuracy,  though  for  the  most  accurate 
determinations,  a  platinum  crucible  is  used  as  it  gives 
a  more  even  heat  to  the  sample;  it  is,  however,  very 
expensive  and  in  this  instance  we  will  consider  the  use 
of  porcelain  crucibles  only. 

In  preparing  a  crucible  for  weighing,  it  should  be 
thoroughly  cleaned  and  dried  then  placed  over  a  bunsen 
burner  and  heated  to  burn  off  all  foreign  matter  such 
as  oil  from  the  fingers.  It  is  allowed  to  cool,  as  a  high 
temperature  is  likely  to  affect  the  weight,  then  covered 
and  placed  upon  the  pan  of  the  balance.  From  the  time 
the  crucible  is  cleaned  until  the  analysis  is  finished,  it 
should  be  handled  entirely  with  tongs  as  the  fingers  may 
leave  prints  on  it  which  would  affect  the  weight. 

For  a  right  handed  person  it  is  most  convenient  to 
place  the  crucible  in  the  left  scale  pan  operating  the 
eccentric  lever  with  the  left  hand  and  leaving  the  right 
hand  free  to  pick  up  weights.  To  preserve  the  accuracy 
of  the  weights,  they  should  never  be  touched  with  the 
fingers  as  finger  prints  are  likely  to  cause  corrosion  and 
destroy  the  value  of  the  weights;  forceps  which  accom- 
pany the  set  are  used  exclusively  for  this  purpose. 

Rapidity  in  weighing  is  gained  only  through  practice, 
but  a  general  rule  to  be  followed  is  to  start  with 
weight  heavier  than  the  crucible  or  substance  being 
weighed,  in  the  present  case  we  judge  that  the  covered 
crucible  does  not  weigh  more  than  lo  grams  so  we 
place  the  lo  gr.  weight  in  the  right  scale,  raise  the  beam 
and  find  the  weight  too  heavy ;  so  we  place  the  lo-gr. 
weight  back  in  the  box   and  put  the  5   and  two  2-gr. 


weights  in  the  pan,  and  find  this  a  little  too  heavy,  so 
remove  a  2-gr.  weight  and  put  in  the  i-gr.  weight  and 
find  this  too  light.  We  know  now  that  the  crucible 
and  cover  weigh  between  8  and  9  grams  so  we  leave  the 
8-gr.  weights  on  the  pan  and  add  the  500-mg.  piece  and 
find  it  too  light,  we  add  200  mg.  more  with  the  same 
result ;  another  200-mg.  piece  is  too  heavy,  so  we  re- 
place it  with  the  loo-mg,  piece  and  find  it  too  light;  so 
we  have  the  first  2  figures  of  our  weight.  Now  when 
we  add  the  50-mg.  piece  we  find  it  too  heavy,  so  we 
replace  it  with  two  20-mg.  pieces  and  find  that  our  bal- 
ance is  correct,  the  pointer  swinging  the  same  distance 
on  each  side  of  the  center  mark  of  the  scale,  so  we 
add  up  the  weights  we  have  placed  on  the  balance  as 
follows : 

Grams  5. 

2. 

"        I. 

Milligrams  500  or 500  gr. 

"  200    " 200 

100    " 100 

20    " 020 

20    " 020 

Total   8.840  grams 

As  a  check  on  this  reading,  it  is  well  to  count  up 
what  weights  are  missing  from  the  box;  this  can  easily 
be  done  as  the  compartments  are  made  to  accommodate 
individual  weights. 


FIG.  3.  ARRANGEMENT  OF  WEIGHTS  IN  BOX 

In  making  a  weighing,  there  are  2  other  precautions 
that  should  be  observed :  The  balance  should  be  swing- 
ing when  the  final  weight  is  taken,  this  is  to  insure  that 
the  bearings  are  not  sticking;  the  balance  need  not  come 
to  rest,  as  this  would  probably  take  considerable  time 
particularly,  if  the  balance  is  in  good  condition,  but  by 
observing  how  far  the  pointer  travels  on  each  side  of 
the  center  line  of  the  scale  it  can  easily  be  seen  whether 
or  not  the  center  of  travel  is  the  center  of  the  scale  and 
when  this  occurs  the  balance  is  correct. 

The  other  precaution  is,  when  taking  the  final  reading, 
to  see  that  no  draft  is  affecting  the  weight.  To  avoid 
drafts  it  is  well  to  surround  the  balance  with  a  box  hav- 
ing an  open  front  so  that  swing  of  the  balance  can  be 
watched  and  weights  changed  if  necessary. 

Coal  from  the  pan  of  the  sieve  is  now  put  in  the  cru- 
cible. For  best  results  with  the  apparatus  which  is  de- 
scribed, about  I  gram  is  the  most  convenient  weight. 
The  crucible  and  its  contents  and  the  cover  are  again 
weighed  and  in  our  case  the  weight  is  found  to  be  9.845 
grams,  making  the  amount  of  coal  9.845  —  8.840  = 
1.005  gr. 
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The  first  determination  to  make  is  the  amount  of 
uncombined  water.  Having  weighed  our  sample,  the 
uncovered  crucible  is  placed  in  a  hot  sand  bed,  the  tem- 
perature of  which  is  kept  at  close  to  212  deg.  F.,  for  i  hr. 
(no  more)  when  it  is  again  cooled  with  the  cover  on  in 
a  desiccator  and  weighed.  Repeat  the  drying  process 
for  3^2  hr.  and  reweigh.  If  the  weight  is  constant  or 
has  increased,  take  the  first  weight,  otherwise  reheat 
for  half  hour  periods  and  reweigh  until  weight  does 
increase,  using  the  lowest  weight.  The  increase  in 
weight  is  due  to  oxidation. 

The  loss  in  weight  is  due  to  loss  of  water.  In  our 
case  we  find  the  weight  after  drying  to  be  9.805  gr.  The 
weight  of  moisture  then  is  9.845  —  9.805  =  0.04  gr.  and 

0.04  X  100 

the  percentage  of  moisture  is =  3.98  per  cent. 

1.005 

Volatile  Combustible 

^FTER  the  coal  has  been  dried,  the  next  determination 
in  the  proximate  analysis,  is  the  percentage  of  volatile 
combustible  matter.  This  proportion  of  the  coal  is  that 
which  distils  off  at  the  lower  temperatures  in  the  furnace 
in  the  form  of  gas  which  is  combustible  and  is  composed 
almost  entirely  of  hydrogen  and  carbon  in  varying  pro- 
portions known  as  hydro-carbon.  The  quality  of  these 
gases  will  be  given  later. 


FIG.   4.     DESICCATOR  AND  TONGS 

Knowing  the  weight  of  the  dry  coal,  the  crucible  is 
closely  covered  to  prevent  air  from  entering  and  is  placed 
on  a  triangle  over  a  bunsen  burner.  As  soon  as  the 
crucible  becomes  hot,  dark  colored  gases  are  driven  out 
from  under  the  cover  and  burn ;  when  these  gases  have 
ceased  to  burn,  continue  heating  the  crucible  for  5  min- 
utes longer  to  make  sure  that  the  volatile  matter  has  all 
been  driven  off,  then  cool  in  the  desiccator  and  weigh. 

Repeat  the  heating  process  with  the  cover  on  for 
5  minutes,  cool  and  weigh  as  before.  If  the  loss  in 
weight  by  the  last  heating  is  not  more  than  5  mg.  take 
the  first  weight. 

The  loss  in  weight  is  caused  by  driving  out  the 
volatile  matter  in  the  coal  and  the  residue  is  coke. 
To  calculate  the  percentage  of  volatile  combustible 
matter,  divide  the  loss  of  weight  due  to  this  heating 
by  the  original  weight  of  the  sample  and  multiply 
by  100. 

The  crucible  and  sample  with  which  we  have,  been 
working  when  dried  weighed  9.805  gr.,  the  crucible 
and  coke  weighed  9.496  gr.,  therefore  the  weight  of 
the  volatile  combustible  is  9.805  —  9.496  =  0.309  gr. 
and  the  percentage  is  0.309 -=- 1.005  X  100  =  30.746 
per  cent. 


Fixed  Carbon  and  Ash 

(^OMING    now    to  the   last   step   in   the   proximate] 

analysis,  the  uncovered  crucible  containing  the  cokej 
is  placed  over  the  bunsen  burner,  or  better  still,  ifl 
available,  a  blast  flame  or  gasoline  torch,  until  all  the! 
carbon  has  been  burned  out,  this  burning  may  take! 
from  20  min.  to  an  hour  according  to  the  means  at! 
hand,  but  when  all  burned  the  residue  will  appear] 
light  colored  throughout  and  the  crucible  will  have 
no  black  spots  on  it. 

When  the  crucible  has  again  been  covered,  cooledl 
and  weighed  we  can  determine  the  amount  of  fixed] 
carbon  and   ash   in   the   following   manner:    Subtract 
the  weight  of  the  crucible  as  found  in  the  beginningj 
from   the  final  weight  and  we  obtain  the  weight  of 
ash,  in  the  case  under  consideration  this  amounted  tc 
0.048  gr. ;  the  percentage  of  ash  calculated  as  abovej 
from  the  original  sample  is  4.776. 

To  get  the  amount  of  fixed  carbon,  subtract  the! 
final   weight,   which   was  8.888  gr.,   from   the   weightj 
of   the   crucible   containing   coke,    9.496,   which   give'- 
0.608  gr.     The  percentage,  calculated  as  before,  gives 
60.498  per  cent  of  fixed  carbon. 

Tabulating  the   above   results   to   make   them   con- 
cise we  have : 

Moisture   3.98     per  cent 

Volatile  Combustible    30.746  per  cent 

Fixed  Carbon    60.498  per  cent 

Ash    4.776  per  cent 

The  characteristics  of  these  constituents,  their 
chemical  composition  and  effects  upon  the  burning  of 
the  coal  will  be  taken  up  in  a  future  article. 


To  FOSTER  A  BROADER  commercial  spirit  between  Amer- 
ica and  Germany,  about  200  of  the  most  prominent  me- 
chanical engineers  of  the  United  States  will  go  to  Europe 
this  summer  to  attend  the  54th  Annual  Meeting  of  the 
Verein  deutscher  Ingenieure  in  Leipzig  and  to  inspect 
the  educational  and  industrial  establishments  of  Germany. 
The  party  will  sail  on  June  10,  on  the  Hamburg- American 
line  S.S.  Victoria  Luise,  the  largest  and  most  superbly 
appointed  cruising  steamer  afloat.  Many  friends  of  the 
engineers  are  also  planning  to  sail  on  the  steamer  and 
will  probably  compose  the  entire  passenger  list.  The 
official  party  will  consist  of  200  members  of  The  Ameri- 
can Society  of  Mechanical  Engineers,  accompanied  by 
100  ladies. 

The  program  will  include  many  features  of  interest. 
On  arriving  in  Hamburg  on  June  21,  the  great  shipyards 
will  be  visited.  The  party  will  then  proceed  next  day 
by  special  train  to  Leipzig.  Here  the  King  of  Saxony 
will  welcome  the  visitors  and  the  Verein  deutscher  In- 
genieure will  tender  an  official  reception  at  which  the 
President  of  The  American  Society  of  Mechaincal  Engi- 
neers, Dr.  W.  F.  M.  Goss,  Dean  of  the  College  of  En- 
gineering of  the  University  of  Illinois,  will  make  the 
principal  address. 

The  party  will  leave  on  June  25  for  a  tour  of  indus- 
trial Germany,  visiting  Dresden,  Berlin,  Cologne,  Dussel- 
dorf,  Frankfurt,  Heidelberg  and  Munich,  including  a  trip 
up  the  Rhine. 

Independence  Day  will  be  celebrated  at  Frankfurt 
under  the  auspices  of  the  American  Embassy. 


The  spring  meeting  of  The  American  Society  of  Me- 
chanical Engineers  will  be  held  on  May  20-23  in  Balti- 
more, which  with  its  remarkable  harbor  and  nearness  to 
Washington  and  Annapolis  is  a  most  attractive  city  in 
which  to  hold  a  convention. 
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THE  DESIGN  OF  STEAM  PIPING  SYSTEMS 

Formulae  and  Calculations  Necessary  for  Determining  the  Amount  of  Friction  and  Pressure  Drop  in 

Horizontal  and  Vertical  Steam  Pipe  Lines 

By  William  F.  Fischer 


WHEN  designing  a  system  of  steam  piping, 
where  the  total  length  of  any  run,  or  branch 
pipe,  is  over  100  ft.,  friction  should  be 
taken  into  account,  as  it  causes  a  drop  in 
pressure  in  the  piping  system.  Friction  in  steam  pipes 
is  caused  by  particles  of  steam  rubbing  against  the 
inside  surface  of  the  pipe,  which  in  turn,  causes  other 
particles  of  steam  to  rub,  or  roll  around  on  themselves, 
as  it  were,  while  being  carried  along  through  the  pipe. 

Friction  is  greater  near  the  surface  of  the  pipe  than, 
toward  the  center;  therefore,  the  steam  flowing  near 
the  center  of  the  pipe  will  flow  at  a  much  higher 
velocity  than  the  steam  near  the  surface.  In  other 
words,  the  velocity  will  be  found  to  increase  toward 
the  center  of  the  pipe  and  decrease  toward  the  surface 
of  the  pipe. 

Friction  of  steam  in  the  pipe  causes  a  loss  in  pres- 
sure, or  a  drop  in  pressure  as  it  is  called,  and  the 
boiler  pressure  must  necessarily  be  increased  to  make 
good  this  loss  in  long  pipes. 

If  we  find,  for  example,  that  the  steam  in  the  pipe 
at  a  point  near  the  boiler  is  under  150  lb.  gage  pres- 
sure, and  at  a  point  near  the  engine  throttle,  only 
146.3  lb.  gage  pressure,  we  will  have  a  drop  in  pressure 
of  150  —  146.3  =  3.7  lb.  per  sq.  in.  at  the  engine  throt- 
tle, due  to  friction  and  other  losses. 

If  the  pressure  at  the  engine  throttle  was  exactly 
the  same  as  at  the  boiler  nozzle,  there  would  be  no 
flow  in  the  pipe  as  there  can  be  no  flow  without  a  cor- 
responding drop  in  pressure. 

Therefore,  in  flowing  from  the  boiler  to  the  engine, 
the  steam  flows  from  a  higher  to  a  lower  pressure 
and  expands,  or  increases  in  volume,  at  the  lower  pres- 
sure. That  steam  expands  in  the  pipe  when  flowing 
may  be  readily  proven  by  reference  to  the  steam  tables, 
from  which  we  find  that  1  lb.  of  steam  at  150-lb.  gage 
pressure  (approximately  165  lb.  absolute)  occupies 
2.753  cu.  ft.  of  space  in  the  pipe,  or  in  other  words, 
the  specific  volume  of  saturated  steam  at  this  pressure 
is  2.753  cu.  ft.  per  lb. 

Then  again,  at  146.3  lb.  gage  pressure,  (146.3  -\- 14.7 
=  161  lb.  absolute)  1  lb.  of  steam  occupies  2.818  cu. 
ft.  of  space  in  the  pipe,  or  the  specific  volume  of  steam 
at  this  pressure  is  2.818  cu.  ft.  per  lb. 

From  the  above  we  see  that  a  drop  in  pressure  in 
the  pipe  causes  steam  to  expand  as  the  pressure  is 
reduced.  This  in  turn  causes  an  increase  in  the  veloc- 
ity at  which  the  steam  is  traveling  in  the  pipe,  as  the 
weight  of  steam  flowing  each  minute  does  not  change, 
but  remains  the  same  in  each  case. 

For  example :  In  the  above  case,  assume  that  the 
engine  consumes  250  lb.  of  steam  a  minute,  and  that 
the  pipe  supplying  the  engine  is  a  5-in.  standard 
weight  steam  pipe.  We  then  have  250  lb.  of  steam 
flowing  through  the  pipe,  at  any  point,  in  1  min.  of 
time.  At  a  point  near  the  boiler  the  pressure  is  150 
lb.  gage  (165  lb.  absolute)  and  at  the  engine  throttle, 
the  pressure  is  146.3  lb.  gage  (161  lb.  absolute). 

From   formulae   given   in   previous   issues   on   this 

144  P  S 

subject,   we   have   V  = (Friction    neglected) 

A 
in  which  V  =  Velocity  of  steam   in  feet  per  minute, 


P  =  Weight  of  steam  flowing,  in  pounds  per 

minute, 
S  =  Specific  Volume,  at  the  given  pressure, 
and  A  =  Internal    area    of    the    pipe,    in    square 
inches. 
Therefore,  at  a  point  near  the  boiler  we  have :   . 
P  =  250  lb.,  flowing  per  minute. 
3  =  2.753  cu.  ft.  per  lb.  at  150  lb.  gage  pressure. 
A  =  20  sq.  in. — the  internal  area  of  a  5-in.  pipe. 
All  of  which  when  substituted  in  the  above  formula 
144  X  250  X  2.753 

gives  V  = =  4950  ft.  per  min.,  the 

20 
approximate  velocity  at  a  point  near  the  boiler. 
At  the  engine  throttle  we  have : 
P  =  250  lb.  per  min.,  as  before. 
A  =  20  sq.  in.,  as  before, 
and  8  =  2.818    cu.   ft.    per   pound,   at    146.3    lb.    gage 
pressure. 

144  X  250  X  2.818 

Therefore  V  = =5075  ft.  per 

20 
min.,  the  velocity  at  the  engine  throttle. 

The  difiference  in  velocity  at  the  2  points  is  5075  — 
4950  =  125   ft.   per  min. 

The  steam  in  expanding  in  the  pipe,  from  a  higher 
to  a  lower  pressure,  gives  up  heat.  This  heat,  thus 
liberated,  is  not  lost,  however,  as  it  tends  to  evaporate 
moisture  and  superheat  the  steam  at  the  lower  pres- 
sure. 

From  the  steam  tables  we  can  readily  determine 
the  quantity  of  heat,  or  the  number  of  heat  units  liber- 
ated by  a  pound  of  steam  in  expanding  from  one  pres- 
sure to  another  (from  a  higher  to  a  lower  pressure). 
For  example :  In  the  above  case,  we  find  from 
the  "steam  tables,"  that  each  pound  of  saturated  steam 
at  150-lb.  gage  pressure  contains  1195  B.t.u.  (Total 
heat  of  the  steam  at  this  pressure)  and  each  pound 
of  steam  at  146.3  lb.  gage  pressure  contains  1194.6 
B.t.u. 

Therefore  1195  —  1194.6  =  0.4  B.t.u.  liberated  per 
pound,  while  flowing  from  the  boiler  to  the  engine. 
As  250  lb.  of  steam  is  flowing  per  minute,  we  have 
250  X  0.4=100  B.t.u.  liberated  per  minute  which  goes 
to  evaporate  moisture,  or  to  superheat  the  steam,  if 
there  is  no  moisture  present.  As  a  general  rule,  the 
superheating  effect  will  be  very  slight,  as  shown  in 
the  above  example,  but  will  be  found  to  increase  with 
the  pressure  drop. 

Flow  of  Steam  in  Pipes  and  Drop  in  Pressure   Due 

to  Friction 

^^E  have  seen  that  velocity  and  flow  of  steam  in 
a  pipe  is  produced  by  a  difference  in  pressure  be- 
tween the  steam  in  the  boiler  and  the  steam  at  the 
engine  throttle.  The  velocity  of  steam  flowing  freely 
through  a  pipe  is  equal  to  the  velocity  of  a  body  that 
has  fallen  through  a  distance  equal  to  the  difference 
in  height  of  2  columns  of  steam  of  1  sq.  in.  cross- 
sectional  area. 

If  we  multiply  the  difference  in  pressure  (pressure 
drop)  between  the  boiler  and  engine,  by  the  height 
of  a  column  of  steam,  1  in.  square  at  the  base  and 
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weighing  exactly  1  lb.,  we  have  the  difference  of  pres- 
sure expressed  in  "feet  of  head." 

Let   h  =  feet   of  head,   corresponding   to   a   given 
drop  in  pressure  in  pounds  per  square 
inch; 
g  =  acceleration  due  to  gravity  =  32.16  ; 
and  v  =  Velocity  in  feet  per  second. 
Then   from   the  formula  for  falling  bodies  we  have : 

Formula  1. 


v=V3gh 


Formula  2. 


or  hi  =  — 

where  h^  =  the  velocity  head,  in  feet. 

In  the  above,  friction  is  neglected.  The  loss  of 
head,  in  feet,  due  to  friction  may  be  expressed  by 
the  following  formula : 

4L        v2 


fX 


164.4 
v=\ 


X 

dx  3g 


64.4       hadi 
X 


Formula  3. 


Formula  4. 


from  which 

~  4f  L 

where  L  =  Strength  of  pipe,  in  feet, 
di  =  Diameter  of  pipe,  in  feet. 
V  =  Velocity  of  steam,  in  feet  per  second. 
f=  Coefficient  of  friction. 
g  =  acceleration  due  to  gravity  =  32.16. 
and  ha  =  Loss  of  head,  in  feet,  due  to  friction. 
Let  V  =  Velocity  of  steam,  in  feet  per  minute  = 
60  v,  and  d  =  Inside  diameter  of  pipe,  in  inches  =  12di. 

V  (vy   v^ 

Then  v  =  —  and  v^  ^  i  —  .  =^ 

60  [eOj      3600  <, 

d  1        12 

also  d]^  =  —  and  —  =  — . 
12  di       d 

Therefore,  subsituting  the  above  in  formula  3,  we 
4fL       12         V^         fLV2 

Formula  5. 


get:    h^ 


X  — X ■ 

d      3600 


2g         d       3600       150  gd 
where  h^,  f,  L  and  g  are  same  as  above. 

V  =  Velocity  in  feet  per  minute, 
and  d  =  Inside  diameter  of  pipe,  in  inches. 

If  we  divide  the  weight  of  a  cubic  foot  of  steam, 
in  pounds,  by  144,  the  number  of  square  inches  in 
one  square  foot,  we  obtain  the  weight  of  a  column  of 
steam  1  in.  square  at  the  base,  and  1  ft.  high,  or  in 
other  words  we  obtain  the  pressure  exerted  in  pounds 
per  square  inch  per  foot  of  head.  Therefore,  if  we 
multiply  this  pressure  in  pounds  per  square  inch  per 
foot  of  head,  by  the  total  height,  or  head,  in  feet,  we 
obtain  the  total  pressure  in  pounds  per  square  inch  cor- 
responding to  the  given  head  in  feet. 

Let  p  =  Drop   in   pressure  in   pounds  per  square 

inch  due  to  friction  in  the  pipe; 
and  D  =  The  Density  of  the  steam;  or  the  weight 
of  a  cubic  foot  of  steam   at  the   given 
pressure. 
h^D 
Then  p  = Formula  6. 


144 


From  Formula  5  we  find  that  h. 


f  LV^ 


and  sub- 


150  gd 
stituting  these  values  in  Formula  6  we  have 
f  L  V2         D  f  L  V^D 

p  = X = Formula  7. 

150  g  d        144       694,656  d 
Now,   let  W^The   weight   of  steam   flowing   in   the 
pipe  in  pounds  per  minute. 


Then  W=- 


V  X  (d2  X  0.7854)  X  D 


144 


Formula  8, 


from  which  V  =  - 


144  W 


0.7854  d2  D 
which  when  substituted  in  Formula  7,  gives 


Formula  9, 


P  = 


f  LD 

I  694,656  d  J 


X 


f. 


144  W 


[d2X0.7854X  Dj 
20,736  W^  ' 

0.6168  d*D2^ 
20,736           fLW^ 
X 


r_ 


f  LD 
[  694,656  J 


X 


Formula  10. 

428,464  d'  D 

As  established  by  Prof.  Unwin,  the  coefficient  of 
friction  f=K  (1+^6.) 

where  d  =  the  inside  diameter  of  the  pipe  in  inches 
and  K  =  A  constant,  determined  by  experiment,  and 
generally  accepted  as  0.0027  for  steam. 
Therefore,  f  =  0.0027  (1+^)  which,  when  substi- 
tuted in  Formula  10,  gives 
20,736  r       3.61 


P=; 


X 


LW2 


d°D 


3.61 


p  =  0.000,131  X  1+^ 


X 


LW^ 
d^D 


Formula  11, 


I  pDd^ 
from  which  W  ^  87  \t  qis^;  Formlua  12, 

the   final   form   desired.     This   formula   is   known   as 
"Babcock's  formula  for  flow  of  steam  pipes." 
Where  W  =  The  weight  of  steam  flowing  in  the  pipe, 
in  pounds  per  minute, 
p  =  Drop  in  pressure,  in  pounds  per  square 

inch  due  to  friction. 
L=  Length  of  pipe  in  feet, 
d  =  Diameter  of  pipe  in  inches  (inside  diam- 
eter). 
D  =  Density  of  the  steam,  or  weight  of  a  cubic 
foot   of  the   steam,   in   pounds,   at  the 
^  given  pressure. 
Using  the  formulae  in  the  form  as  given  in  11  and 
12  is  rather  tedious  work,  especially  if  there  are  many 
computations  to  be  made.     For  this  reason  the  writer 
has  decided  to  simplify  the  formula  somewhat,  by  cal- 

0.000,131  (1+^) 
culating  the  values  of from  Formu- 
la 11.                                             d^ 

These  values  will  be  found  under  Constant  K  in 
the  table  for  pipe  from  1-in.  to  24-in.  inclusive.     Also 

/      d^ 
from  Formula  12 — values  of  8''' A/d-j- J-S) 

have  been  calculated  and  are  as  given  under  Constant 
C,  of  the  table. 

Therefore,  simplifying  Formula  11  we  have 

LW^ 
P  =  KX 


Formula  13, 
Formula  14, 


D 
or  p  =  K  X  LW^  S 
and  simplifying  Formula  12  we  have 

W  =  C  i/^        Formula  15. 
Where  K  and  C  are  constants,  varying  with  the 
diameter  of  the  pipe,  as  given  in  the  table. 
L  =  Length  of  pipe  in  feet. 

W  =  The  weight  of  steam  flowing  in  the  pipe,  in 
pounds  per  minute. 
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D  =  Density   of  the   steam,   or  the   weig-ht   of   a 

cubic  foot  in  pounds,  at  the  given  pressure. 

S  =  Specific  volume  of  the  steam,  or  number  of 

cubic  feet  per  pound,  at  the  given  pressure. 

and  p  =  Drop  in  pressure,  in  pounds  per  square  inch, 

due  to  friction. 

Practical  Examples 

^  S  an  example  showing  the  use  of  the  formula,  take 
-  the  following:  250  lb.  of  saturated  steam  are  to 
be. conveyed  per  minute,  through  a  5-in.  standard- 
weight  pipe.  The  pipe,  from  boiler  to  engine  is  300 
ft.  in  length.    The  steam  pressure  carried  on  the  boiler 

Constants  used  in  Calculation  of  Steam  Flow 


S 

c. 


^7 


) 

.^ 

s 

B 
<4 

Q 

1 

^If 

O 

o 

o 

"H    o 

—    C 

C3— 1 

^  t^ 

eSo 

<  o; 

>: 

j=  ox: 
^■^  o 

hJ  U  b  (4 


-5   --5->  W 


QJ  c  o 


cd 


?^7 


1 

li 

2 

2i 

3 

3i 

4 

4i 

5 

6 

7 

8 

9 
10 
11 
12 


1  .047 

46 

'        1.38 

102 

1.01 

159 

2.067 

320 

2.467 

543 

3.066 

977 

3.548 

1410 

4.026 

2016 

4.508 

2795 

5.045 

3724 

6 .  005 

6210 

7.023 

9198 

1        7.981 

13,050 

8.937 

17,787 

10.018 

23,605 

11 

30,276 

12 

,     38,074 

14 

56,862 

16 

80,384 

18 

109,281 

20 

143,120 

22 

183,870 

24 

229,993 

0.000,466 
0.000,095 
0.000,039 
0.000,009 
0.000,003 
0.000,001 
0.000,000 
0.000,000 
0.000,000 
0.000,000 
0.000,000 
0.000,000 
0.000,000 
0.000,000 
0.000,000 
0.000,000 
0.000,000 
0.000,000 
0.000,000 
0.000,000, 
0.000,000, 
0.000,000 
0.000,000 


,5 
,6 

,1 

,47 

,24 

,13 

,07 

,026 

,011 

,005,8 

,003,1 

,001,8 

,001,1 

,000,7 

,000,31 

,000,15 

000,083 

000,048 

000,03 

000,02 


2 

4 

5 

7 

10 

14 

17. 

20 

24 

28 

37 

44 

53 

61 

70 

78 

88 

106 

123 

143 

162 

181 

200 


1.5 
3.0 
3.5 
5 

6 


11 
13 
16 
19 
24 
29 
35 
41 
47 
52 
58 
70 
82 
95 
107 
120 
132 


is  150  lb.  per  sq.  in.  gage   (165  lb.  absolute).     What 
loss  of  pressure  in  pounds  per  square  inch  may  we 
expect  at  the  engine  throttle? 
By  Formula  11  we  have 

3.6)  LW2 


p  =  0.000,131 


1  +  - 


d  J  d^  D 
L  =  300  ft. 
W  ==  250  lb.  per  min. 
W==  =  250  X  350  =  62,500. 
D  =  0.3633   (from  steam  tables), 
d  =  5.045  in.  inside  diameter  of  5-in.  pipe. 
d'=  (5.045)^  =  3200  approximately. 
Substituting  these  values  in  Formula  11  we  have, 
3.6  ]         300  X  62,500 


p  =  0.000,131 


1+; 


X 


-=0.000,131  X 


5.045J  '"  3200  X  0.3633 
1.714  X  16,128  =  3.62  lb.  per  sq.  in.,  the  pressure  drop 
at  the  engine  throttle.  Therefore,  the  pressure  at  the 
throttle  will  be  150  —  3.62  =  146.38  lb.  per  sq.  in.  gage, 
approximately. 

Using  Formula  13  for  the  same  example,  we  get : 
LW- 

P  =  KX 

D 
L  =  300  ft. 
W^  =  250  X  250  =62,500. 
D  =  0.3633  as  before, 
and    K   from   the   table   for   5-in.    pipe  =  0.000,000,07, 
tvhich  when  substituted  in  Formula  13,  gives 
300  X  62,500 

p  =  0.000,000,07  X  =0.000,000,07  X  51,- 

0.3633 
610,000  =  3.62  lb.  per  sq.  in.  drop  in  pressure  at  the 
engine  throttle. 


As  an  example  showing  the  use  of  Formulae  12 
and  15,  take  the  following: 

How  many  pounds  of  saturated  steam  will  be  con- 
veyed through  a  5-in.  standard  weight  pipe  in  1  min., 
if  the  pipe  is  300  ft.  long,  the  boiler  pressure  150  lb. 
gage,  and  the  drop  in  pressure  at  the  engine  throttle 
is  3.62  lb.  per  sq.  in.? 


By  Formula  12  we  get  W  =  87  J 


jpD^d^ 
L(l+# 


p  =  3.62. 
D  =  0.3633. 
d  =  5.045. 
ds  =  3200. 
L  =  300  ft. 

Therefore  W 


=  87^- 


62  X  0.3633  X  3200 


300  X  (1- 
87  X  2.87  =  250  lb.  per  min. 


3.6 


=  87V8.22 


5.045'' 

approximately. 
By  Formula  15  for  the  same  example,  we  get : 

W  =  C  I/O 

p  =  3.62. 
D  =  0.3633. 
L  =  300. 
and  C,  from  the  table  (for  5-in.  pipe)  =  3724. 


Therefore  W  =  3724 


3.62  X  0.3633 


\    300 
3724  X  0.0663  =  247  lb. 


3724  X 


per   min.,   ap- 


\/0.004,383,8: 
proximately. 

A  study  of  the  above  examples  will  show  a  consid- 
erable saving  in  time,  by  the  use  of  the  constants  given 
in  the  table. 
Equivalent   Length   of   Pipe   for   Each    Globe   Valve, 

Entrance,  or  Elbow 
JN  addition  to  the  loss  of  pressure  due  to  friction, 
there  is  also  a  loss  of  pressure  due  to  a  change  in 
the  velocity  of  the  steam  at  the  entrance  to  the  pipe. 
This  drop  in  pressure  due  to  getting  up  velocity  in 
the  pipe  is  very  slight  and  is  seldom  taken  into  ac- 
count. 

Elbows,  globe  valves,  and  a  square-ended  entrance 
to  the  pipe,  such  as  occurs  when  steam  is  taken  off 
through  a  tee  at  right  angles  to  the  main,  all  offer 
resistance  to  the  flow  of  steam,  thus  causing  a  drop 
in  pressure,  which  should  be  taken  into  account  and 
proper  allowance  made  for  it. 

Friction  is  always  greater  through  short  radius 
elbows  and  tees,  than  through  elbows  and  tees  of 
long  radius.  The  resistance  offered  by  a  globe  valve 
is  about  Ys  greater  than  that  due  to  a  short  radius 
elbow,  whereas  gate  valves  offer  practically  no  resist- 
ance to  the  flow  providing  they  are  opened  wide.  The 
resistance  offered  by  a  square-ended  opening,  or  at  the 
outlet  of  a  tee  where  a  branch  is  taken  off  at  right 
angles,  is  about  the  same  as  that  for  a  globe  valve 
having  the  same  size  opening.  The  resistance  offered 
by  a  long  radius  pipe  bend  is  very  slight  and  may  be 
taken  as  equal  to  the  resistance  offered  by  the  same 
length  of  straight  pipe,  or  in  other  words,  all  pipe 
bends  may  be  considered  as  straight  pipe  of  equal 
length. 

It  is  customary  to  consider  the  resistance  offered 
by  valves  and  fittings,  etc.,  as  equivalent  to  a  length 
of  straight  pipe  which  will  ofTer  the  same  resistance, 
or  cause  the  same  drop  in  pressure.  When  this  equiv- 
alent length  has  been  determined  it  should  be  added 
to  length  L  in  the  formula,  and  p,  or  w,  computed 
accordingly. 
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Briggs,  in  his  "Warming  Buildings  by  Steam," 
gives : 

Equivalent  length  of  straight  pipe,  in  inches,  to 
be  added  for  each  globe  valve,  or  square-ended  open- 

114  d 
ing  = Formula  16. 

Equivalent  length  of  straight  pipe,  in  inches,  to  be 
added  for  each  90-deg.  elbow  in  the  line 

76  d 
= Formula  17. 

(1+  ^') 

Where  d  =  inside  diameter  of  pipe  in  inches.  The 
values  in  the  table  have  been  computed  from  the 
above  formulae  (16  and  17). 

For  example  showing  use  of  the  table,  equivalent 
lengths,  take  the  following: 

In  a  5-in.  steam  main,  300  ft.  long,  there  is  1  globe 
valve,  4  90-deg.  elbows,  and  steam  enters  the  branch 
through  a  5-in.  short  radius  tee  giving  a  square-ended 
entrance ;  what  length  of  straight  pipe  should  be  added 
for  the  above,  and  what  total  length  L,  should  be 
used  to  calculate  pressure  drop,  p,  or  weight  of  steam 
delivered,  W,  from  formulae  as  given? 

Answer — Looking  in  the  table  we  find  the  equiva- 
lent length  of  straight  pipe  to  be  added  for  a  5-in. 
globe  valve,  is  38  ft.,  and  for  a  square-ended  entrance, 
38'  ft.  also. 

For  a  5-in.,  90-deg.  elbow,  we  find  the  equivalent 
length  to  be  19  ft.,  and  as  there  are  4  elbows  in  the 
line,  we  add  4  X  19  =  76  ft.  for  the  elbows.  There- 
fore, the  total  length  (L)  to  be  used  in  the  formulae, 
will  be  300  -f  38  -f  38  4-76  =  433  ft. 

Cases  will  quite  frequently  arise  in  practice,  where, 
in  a  short  run  of  pipe  (say  70  or  80  ft.  long),  numer- 
ous elbows  will  be  required  to  carry  the  line  around 
obstructions.  In  this  case  the  equivalent  length  to  be 
added,  in  order  to  take  care  of  valves  and  fittings,  will 
greatly  exceed  the  actual  length  of  straight  pipe.  For 
this  reason  valves  and  fittings  should  never  be  neg- 
lected, especially  in  short  mains  and  branches,  when 
calculating  pressure  drop. 

When  calculating  the  size  of  a  steam  pipe  to  con- 
vey a  given  weight  of  steam  in  pounds  per  minute, 
at  a  given  velocity,  in  feet  per  minute,  it  will  be  con- 
venient to  use  the  table  given  in  the  Reference  Tables 
of  the  Dec.  15,  1913  issue  for  approximate  pipe  sizes. 
The  pressure  drop  may  then  be  computed  by  the  aid 
of  formulae  as  given  above,  and  if  the  loss  in  pressure 
due  to  friction  is  found  to  be  excessive,  a  larger  pipe 
may  be  used.  The  pressure  drop  at  the  engine  throttle 
should  never  be  such  as  to  interfere  with  the  successful 
operation  of  the  engine  units  when  handling  maximum 
or  peak  loads. 

No  rule  can  be  given  for  allowable  pressure  drop 
most  suitable  for  any  given  set  of  conditions,  as  this 
will  have  to  be  determined  for  each  individual  case. 
In  the  general  run  of  power  plant  work,  where  pipe 
lines  are  not  of  very  great  length,  from  1  to  3  lb.  drop 
may  be  allowed  for  each  100  ft.  of  pipe,  or  its  equiva- 
lent in  elbows,  valves,  and  other  fittings. 

Some  designers  allow  for  a  pressure  drop  of  from 
1  to  3  lb.  at  the  engine  throttle  and  estimate  the  pipe 
sizes  accordingly. 

A  pressure  drop  of  5  lb.  or  more  should  not  be 
considered  excessive,  providing  the  boiler  pressure  is 
increased  sufficiently  to  make  good  the  loss  and  thus 
deliver  the  steam  to  the  engines,  at  the  required  pres- 
sure for  economical  operation. 


Vertical  Pipes 

^^^HEN  steam  is  flowing  upward  through  long  verti- 
cal pipes  the  force  of  gravity  should  be  consid-i 
ered.  This  will  be  better  understood  when  we  take 
into  account  the  number  of  pounds  of  steam  to  be 
elevated  from  a  lower  to  a  higher  level,  in  a  giver 
time.  What  we  are  chiefly  interested  in,  however,  i^ 
the  loss  of  pressure  caused  by  the  vertical  columr 
of  steam  in  the  pipe. 

This  may  be  determined  approximately  as  follows; 

Let  Pi  =  Drop   in   pressure  in   pounds  per  square 

inch  at  the  top  of  the  pipe,  due  to  verti^ 

cal  column  of  steam. 

L^  =  Vertical  length  of  pipe  in  feet. 

and  D  =  Density  of  steam,  or  the  weight  of  a  cubic 

foot  at  the  given  pressure. 

L^D 

•  Then  p^  = 

144 

For  example :    Assume  a  vertical  pipe  300  ft.   in 
length,  and  steam  pressure  of  150  lb.  per  sq.  in.  gage. 
300  X  0.3633 

Then  Pi  ^ =  0.76  lb.  per  sq.  in.,  the 

144 
pressure  drop  due  to  the  vertical  column  of  steam. 
To  this  should  be  added  the  pressure  drop  in  300  ft. 
of  pipe  due  to  friction,  and  the  sum  of  the  two  will 
equal  the  total  .drop  in  pressure. 

If  the  steam  was  flowing  downward  in  the  pipe, 
i.e.,  from  a  higher  to  a  lower  level  of  300  ft.,  the  pres- 
sure would  be  increased  approximately  0.76  lb.  per 
sq.  in.  


ADJUSTING  THE  WATER  SUPPLY 

By  G.  H.  Brough 

SOME  years  back  in  the  past,  on  taking  charge 
of  a  brick  and  tile  works  plant,  I  found  3  boilers 
60  in.  by  16  ft.,  supplying  an  Elliston  slide  valve 
engine  of  ancient  vintage.  This  engine  had  the 
steam  chest  on  top,  long  ports  and  the  rocker  arm 
motion,  with  the  valves  set  to  cut  off  at  practically 
full  stroke.  The  boss  of  the  mill  picked  up  a  second- 
hand sensitive  governor,  almost  new,  which  went  on 
to  the  engine  easily  and  with  its  pulley  lined  up  with 
the  shaft  wheel,  started  off  bravely,  but  for  a  long  time 
the  stem  would  jump  with  each  rush  of  steam  to  the 
cylinder. 

To  avoid  this,  I  put  3  pulleys  on  the  same  shaft 
and  hung  them  above  the  engine  as  a  countershaft, 
using  3  belts  from  the  shaft  to  the  governor.  This 
gave  a  certain  come  and  go  between  the  governor  and 
the  shaft,  so  that  the  desired  speed  was  reached  and 
the  governor  quit  jumping.  The  first  chance  I  got  I 
took  off  the  steam  chest  cover  and  set  the  valve  over 
to  cut  off  at  ys  stroke,  the  result  being  a  change  in 
the  fuel  consumption  which  greatly  astonished  all 
around  the  mill. 

Water  supply  came  into  the  back  end  of  the  engine 
room,  a  duplex  pump  pulling  water  from  the  pond 
into  an  old  boiler  outside,  set  high  enough  to  fill  the 
boilers  on  wash-out  days.  Feed  to  the  boiler  was 
through  a  1^-in.  injector,  which  was  at  the  back  of 
the  boilers.  Shortly  I  brought  this  injector  to  the 
front  where  it  was  handy  to  keep  track  of,  and  after 
a  time  got  the  boss  to  supply  a  little  Dean  duplex 
steam  pump  which  would  handle  hot  water.  We  then 
piped  the  exhaust  into  the  old  boiler  outside,  using  it 
as  a  feed-water  heater,  or  as  a  storage  tank  for  cold 
water  when  we  used  the  injector. 
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POWER  PLANT  RECORDS 

By  C.  E.  Anderson 


A   GREAT  deal  has  been  written  in  the  technical 
press   regarding   power   plant   records   and   the 
way  to  keep  them  so  that  the  cost  of  operation 
is  known  at  all  times. 
No  doubt  a  great  many  engineers  are  starting  to 
keep  records  of  operation  or  wish  to  improve  on  those 
they  have  been  using. 

SULZBERGER  &  SONS  COMPANY 

ciiiCAGO.  rr^L. 
BOILER  ROOM  REPORT. 

/■/0-/'3 


We  will  designate  Boiler  Room  Report  as  sheet  No. 
1.  Column  1  is  for  the  time.  We  have  2  steam 
headers,  one  for  power  house  and  one  for  the  packing 
house  and  other  uses  about  the  plant.  In  this  way 
we  know  how  much  steam  is  used  by  power  and  by 
the  rest  of  the  plant.  Columns  2  and  3  give  the  pres- 
sure on  these  headers.     Column  4  is  the  temperature 
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FIG.    5.      MOTOR   REPORT    SHEET 


MOTOR  TENDER 


We   use   the   accompanying   set   of   sheets   in   our  of  the  fire  room.     Column  5  is  for  temperature  of  the 

plant    which  are  self  explanatory.     These  records  are  cold  water  to  heater,  so  is  column  6.     The  feed-water 

for  24  hr.  operation  of  the  plant.     For  a  smaller  plant  temperature  entering  the  boiler  is  designated  in  col- 

than  this  the  record  items  can  be  condensed  somewhat  umn  7,  columns  8  and  9  are  for  the  temperature  of 

to  suit  the  needs  of  the  plant.  flue  gas  and  draft  gage  reading.    The  next  column  is 
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for  the  back  pressure  on  the  feed-water  heater.  The 
rest  of  the  space  on  this  sheet  is  self  explanatory.  The 
next  sheet  is  Engine  Report  and  we  will  designate 
this  sheet  as  No.  2. 


Columns  1  and  2  are  as  on  sheet  No.  1,  next  column 
is  the  receiver  pressure  between  high  and  low-pressure 
cylinders.  Column  4  is  for  the  vacuum,  column  5  is 
for  the  temperature  of  the  condensing  water  before  it 
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FIG.  3.     REPORT  OF  ICE  MACHINE 


Each  engine  has  a  report  sheet  made  out  similar 
to  this  one  but  we  will  only  consider  one  sheet  from 
engine   known   as   No.   3,   which   is   a   large   1500-hp 
Porter  Allen  engine  driving  a  1000-kw.  generator. 


CbM.Xii«i»«w- 


enters  the  condenser  which  is  a  barometric  type  of 
condenser.  Columns  6  and  7  are  the  temperatures  of 
mixed  water  and  condensed  steam  leaving  the  con- 
denser.   The  other  items  are  self  explanatory. 
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Eacli  (Icpartnient  in  the  plant  has  a  wattmeter,  so 
that  the  amount  of  power  used  by  eacli  department  fo'- 
any  given  time  can  be  ascertained  by  the  daily  watt- 
meter readings  of  the  different  department  meters. 

The  next  sheet,  designated  as  No.  3,  is  the  Ice  IMa- 
chine  Rei)ort.  Columns  1,  2,  3,  4.  .">,  (>  and  7  are  the  same 
as  on  sheet  Xo.  2.  The  Sth  column  is  the  speed  of  the 
ammonia  compressor,  the  next  2  columns  are  for  the 
suction  and  discharge  pressures  respectively  of  the 
ammonia  compressor. 

The  next  2  columns,  numbers  11  and  12,  are  the 
temperature  of  the  water  before  and  after  leaving  the 
ammonia  condenser  which  is  of  the  double  tube  type. 
The  next  2  columns  are  for  the  temperature  of  the 
brine,  then  2  columns  are  provided  for  recording  the 
inside  temperature  of  the  engine  room  and  the  tem- 
perature outside.  The  last  2  columns  are  the  suction 
and  discharge  i)ressures  of  a  York  250-ton  ice  machine 
which  is  working  under  the  same  conditions,  practi- 
cally, as  the  Ball  ice  machines,  so  no  separate  sheet  is 
kept  of  this  machine. 

Schwarzschild   &   Sulzberger  Company 

CHICAGO.    ILL, 
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FIG.    4.      MISCELLANEOUS    DAILY    REPORT 

Sheet  Xo.  4  is  a  sort  of  resume  or  daily  report  of 
the  other  reports  combined,  which  is  filed  in  the  power 
house  for  reference. 

Sheet  No.  5  is  a  motor  record  sheet. 

We  have  about  150  motors  throughout  the  plant, 
ranging  from  5  to  150  hp.  Motor  tenders  travel  regu- 
lar beats  and  inspect  the  motors  and  oil  them. 

In  a  tin  case  on  the  wall  near  the  motor  these 
cards  are  i)laccd  and  the  motor  tender  marks  the  time 
of  his  visit,  also  any  defects  that  he  finds.  If  defect 
is  of  a  serious  nature  he  shuts  down  the  motor  or  call-? 
on  the  trouble  man,  as  the  case  may  be,  to  repair  it. 

These  record  cards  are  good  for  one  week.  In  the 
power  house  we  have  a  ledger  showing  the  total  power 
delivered  bv  each  motor  to  date  or  since  its  installation 


and  the  initial  cost  of  the  motor,  also  a   record   and 
cost  of  the  repairs  up  to  date  since  its  installation. 

By  keeping  a  careful  record  performance  of  the 
different  makes  of  motors  we  have,  such  as  cost  of 
repairs  and  their  efificiency,  we  are  able  to  judge  which 
type  and  make  of  motor  is  most  suitable  for  our  line 
of  work. 


A  STUDY  ON  THE  COST 
OF  POWER 

FOR  the  purpose  of  determining  whether  purchased 
power  or  power  generated  at  the  plant  would  be 
cheaper,  Lockwood,  Greene  &  Co.,  Boston,  made 
a  survey  of  the  situation  with  respect  to  a  large 
cotton  mill  in  Massachusetts,  consisting  of  a  5-story 
spinning  mill  and  a  2-story  weave  shed  for  making 
fine  goods.  The  first  installation  contemplates  110,000 
spindles  and  2G00  looms,  with  provision  for  an  ulti- 
mate extension  to  170,000  spindles  and  4000  looms. 
Both  the  steam  generating  plant  and  the  transformer 
substation  for  purchased  power  are  assumed  large 
enough  to  house  the  full  equipment  necessary  for  the 
ultimate  size  of  plant. 

The  cost  of  power  at  the  switchboard  is  taken  in 
both  cases.  This  board  contains  distributing  switches 
for  the  mill  circuits;  and  is  located  in  the  engine 
room  of  the  steam  power  station,  or  in  a  small  trans- 
former building  under  constant  charge  of  an  attendant, 
if  power  is  purchased.  The  amount  and  value  of  land 
required  for  the  steam  power  house  has  not  been  esti- 
mated, as  it  was  assumed  that  space  could  be  found 
upon  the  mill  property.  The  cost  of  power  for  driv- 
ing machinery  alone  is  first  considered,  no  account 
being  taken  of  lighting,  fire  protection,  heating  or 
steam  for  manufacturing  purposes.  The  last  two  items 
are  considered  separately. 

The  total  horsepow^er  required  to  drive  all  the  ma- 
chinery in  the  mill  was  determined,  with  allowances 
made  to  cover  losses  in  shafting,  motors,  etc.,  up  to 
the  switchboard.  The  total  power  at  this  point  was 
found  to  be  4191  hp.  or  3143  kw.,  assuming  every  ma- 
chine running.  With  the  nominal  conditions  of  opera- 
tion, each  machine  would  be  idle  about  10  per  cent 
of  the  time,  so  that  the  average  load  on  the  power 
plant  would  be  3772  hp.  or  2829  kw. 

The  first  cost  for  steam  generating  plant,  consid- 
ering a  building  of  which  the  engine  room,  boiler  room, 
pump  house,  chimney,  and  coal  pocket  accounts  for 
$85,000.  The  35-ton  electric  traveling  crane,  together 
with  an  equipment  of  automatic  sprinklers  and  mis- 
cellaneous items,  brings  the  general  equipment  up  to 
$5000.  The  steam  plant  equipment,  including  7  boilers, 
2  engines,  auxiliary  engine,  2  condensers,  2  primary 
heaters,  2  feed  pumps,  secondary  heater,  and  the  smoke 
flue,  piping,  covering,  oiling  system,  and  foundations 
is  estimated  at  $152,000.  The  electrical  equipment,  in- 
cluding 2  2000-k.w.  generators,  2  small  generators, 
small  motor  generator  set  and  switchboard,  station 
wiring,  and  cost  of  erection  is  figured  at  $51,200.  En- 
gineering and  contingencies,  10  per  cent  of  the  preced- 
ing totals,  is  $29,300,  which  makes  the  total  first  cost 
stated. 

The  total  first  cost  for  purchased  power,  estimat- 
ing on  a  building  of  6000  kw.  and  equipment  of  4000 
kw.,  is  $27,500.  This  includes  building  $4000 ;  2  2000- 
kw.  transformers  (13,000  to  000  volts),  high-tension 
equipment  and  wiring,  switchboard  and  erection  ex- 
penses, $21,000.  Engineering  and  contingencies  is  10 
per  cent,  or  $2500,  makrng  the  total  first  cost  as  stated. 
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The  operating-  cost  in  both  cases  includes  capital 
charges;  interest  is  figured  at  6  per  cent  upon  the  total 
first  cost;  taxes  and  insurance  at  one  per  cent  upon 
the  net  first  cost,  exclusive  of  engineering  charges;  de- 
preciation at  2  per  cent  upon  buildings  and  4  per  cent 
upon  equipment;  and  maintenance  at  one  per  cent  upon 
net  first  cost.  The  time  of  operation  is  the  same  in 
both  cases,  including  9  hr.  a  day  or  54  hr.  a  week  for 
307  days  in  the  year,  thus  allowing  for  52  Sundays 
and  6  holidays.  This  makes  2763  hr.  a  year,  which  at 
2829  kw.  accounts  for  7,816,427  kw.-hr.  in  the  year. 

Under  the  heading  of  steam  plant,  the  capital 
charges  per  annum  amount  to  $35,242.  The  direct 
operating  costs  amount  to  $43,978 ;  or  a  total  of  $79,220. 
Operation  is  figured  upon  17.9  lb.  of  water  a  kw.-hr. 
(with  a  10  per  cent  waste  in  the  feed  pump),  and  9 
lb.  of  water  evaporated  per  pound  of  coal.  This  makes 
a  total  of  8537  tons  of  coal  a  year,  which  with  20  per 
cent  added  for  nights,  Sundays,  and  holidays,  makes 
10,244  tons.  Using  a  mixture  of  80  per  cent  hard 
coal  at  $3  a  ton,  and  20  per  cent  soft  coal  at  $4.10, 
the  unit  cost  of  coal  is  $3.22.  This  makes  the  coal 
$32,985.  Engine  room  labor,  including  chief  engineer, 
assistant  engineer,  and  one  oiler,  is  $3400.  Boiler 
room  labor,  including  3  firemen,  2  coal  passers,  night 
fireman,  and  man  Sundays  and  holidays,  is  $3493, 
while  waste  and  supplies,  $4100,  complete  the  list. 

Under  purchased  power  capital  charges  are  $3070 ; 
substation  attendant,  $1000,  and  power,  at  1.34  cents  a 
kw.-hr.  (which  was  quoted  by  a  power  company  in  the 
neighborhood)  amounts  to  $104,734,  giving  a  total  of 
$108,804. 

Using  the  normal  load  factor  of  90  per  cent,  the 
figures  already  given  show  that  the  cost  a  kilowatt- 
hour  at  the  switchboard  with  the  steam  plant  amounts 
to  1.014  cents,  equivalent  to  $21  a  hp.-yr.  The  cor- 
responding cost  a  kw.-hr.  with  purchased  power 
amounts  to  1.39  cents  or  $28.85  a  hp.-yr. 

Taking  account  now  of  the  fact  that  with  the  steam 
power  plant  steam  would  be  available  for  slashing  and 
for  steam  heating,  while  for  purchased  power  this 
would  have  to  be  supplied  separately,  the  difference  in 
favor  of  the  steam  power  plant  becomes  even  more 
marked.  The  first  cost  has  already  been  provided  for 
in  arranging  for  the  steam  power  plant  itself,  while 
with  the  purchased  power  the  cost  of  buildings  and 
boilers  would  amount  to  $10,800.  With  the  steam 
power  plant,  coal  amounting  to  $10,450  and  labor  $350, 
makes  a  total  of  $10,800.  With  purchased  power,  coal 
for  heating  amounting  to  $11,750,  together  with  labor 
and  supplies  $1383,  and  capital  charges  $1876,  makes 
a  total  of  $15,009,  or  an  excess  of  $4209. 

We  thus  have  the  final  annual  costs  as  follows : 

Steam  power $79,220 

Steam  for  heat  and  manufacturing. .   10,800 

Total $90,020 

Purchased  power 108,804 

Steam  for  heat  and  manufacturing. .   15,009 

Total 123,813 

In  order  to  bring  the  2  costs  to  the  same  figure,  it 
would  be  necessary  to  obtain  electric  power  at  0.985 
cent  a  kw.-hr. 


A  MOTOR  VEHICLE  and  water  purifying  plant  com- 
bined has  been  devised  for  army  service.  The  body  of 
the  wagon-  consists  of  tanks  and  pipes  The  engine 
which  drives  it  is  also  used  to  pump  water  from  a 
stream,  well  or  other  source,  and  force  it  through  clay 
filters  The  vvagon  can  supply  500  gal.  of  clarified  water 
an  hour. — Engineering  and  Contracting. 


INSTRUCTIONS  FOR  FIREMEN   | 

A  Chief  Engineer's  General  Instructions  to  His 
Firemen 

By  Asa  P.  Hyde 

COVERING. — There  is  a  right  time  for  it  to  be 
done ;  find  it  and  do  it  then,  so  far  as  possible, 
while  the  damper  is  closed.  Covering  one 
side  at  a  time  only,  and  that  lightly,  not  so 
heavily  that  fire  cannot  be  seen  through.  Doing  this 
as  quickly  and  evenly  with  as  few  scoopfuls  as 
possible  (not  overloaded  scoops).  This  is  a  knack 
so  to  handle  the  scoop  that  the  coal  will  be  evenly 
and  easily  scattered  and  cover  the  entire  fire.  It  re- 
quires practice,  but  must  be  acquired. 

From  4  to  6  scoops  is  enough  to  cover  a  side.  Do 
not  pu'tter  by  throwing  several  half-loaded  scoops  in, 
thus  holding  the  doors  open  an  unnecessary  length  of 
time.  The  quicker  and  neater  the  firing  is  done  the 
more  satisfactory  the  work  and  results.  The  inrush 
of  cold  air  through  an  open  door  at  firing  or  cleaning 
times  is  ruinous  to  the  entire  apparatus,  and  by  proper 
managing  can  be  largely  avoided,  and  it  must  be  done. 

Except  in  extremes,  always  have  ash  pit  doors 
open ;  this  preserves  the  grates  and  pits.  Carry  some 
water  in  the  pits,  but  not  enough  to  make  a  nuisance 
in  the  ashes. 

Keep  fires  back  to  inner  edge  of  dead  plate — no 
fire  or  coal  on  it.  This  must  be  attended  to  as  it 
saves  plates,  brick,  fronts,  etc.,  and  coal  laying  there 
is  simply  wasted.  Keep  floors  clean  at  all  times,  no 
coal  to  stand  or  track  in,  either  in  front  of  arches  or 
in  bin.  This  will  greatly  lessen  the  work  of  cleaning 
up  in  the  plant. 

Burning  Fires  Low  or  Out 

£)0  not  allow  your  fire  to  burn  out  or  too  low.  By 
so  doing  you  certainly  will  consume  more  fuel, 
allow  an  inrush  of  cold  air  through  the  dead  or  low 
spots  into  the  furnace,  make  more  ash,  cause  clinkers, 
and  generally  it  is  bad  practice.  Study  the  conditions. 
Cover  when  the  fire  is  ready,  generally  when  the 
fire  is  near  or  at  a  white  heat.  When  a  fine  white 
ash  begins  to  rise,  then  is  the  time,  but  not  always, 
so  watch  out.  Never  do  this  in  a  hit  and  miss  fashion 
that  may  suit  your  convenience.  The  fires  and  the 
results  are  first.  Results  cannot  be  obtained  in  any 
other  way,  and    the  results  we  must  have. 

Raking  Fires 

J^AKING  or  digging  a  fire  is  generally  unnecessary 
and    must   not   be   done,   except   in   extremes,   and 
neglect  will  largely  cause  the  extremes  and  they  must 
be  accounted  for  to  us. 

Leveling  of  Fires 

'pmS  is  practically  the  same  as  raking.  Keep  the 
fires  level  by  the  proper  handling  of  the  shovel. 
You  can  do  it.  The  leveling  bar  is  a  lazy  man's  tool, 
and  he  simply  does  with  it  what  he  is  too  slack  or 
incompetent  to  do  otherwise.  In  either  case  man  or 
bar  is  not  wanted. 

Shaking  and  Cutting  Fires 

yHERE  can  be  no  fixed  rule,  but  it  is  to  be  done 
only  when  actually  needed,  and  this  does  not  mean 
to  make  up  for  neglect,  which  will  not  be  tolerated. 
Shake  or  cut  down  when  best,  but  mind  that  means 
largely  that  if  fires  are  properly  handled  it  is  un- 
necessary and  not  best,  except  at  cleaning  times.  With 
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a  heavy  fire  causetl  by  hard  running  or  poor  fuel  it 
is  best  and  proper,  but  this  does  not  cover  neglect. 
Letting  a  fire  down,  then  hcavi-ly  covering  it  will 
make  it  necessary,  but  this  must  not  be  done.  Poor 
coal  or  hard  firing  will  do  it.  This  is  a  diflferent  case, 
and  we  know  the  difference  between  the  two  and  shall 
so  consider  them. 

Depth  of  Fires 

PARRV  as  thin  a  lire  as  practice  tells  you  is  best, 
taking  into  consideration  fuel,  both  as  to  quality 
and  quantity  used,  load  and  weather  conditions,  which 
will  influence  the  draft,  the  length  of  time  the  damper 
will  remain  open,  "the  heavier  the  fire  the  longer 
open,"  the  ashes  being  made.  A  heavy  load  will 
re(|uire  a  correspondingly  heavy  fire.  Too  light  a  one 
too  much  air.  Study  the  conditions  and  govern  your- 
self and  the  fires  accordingly.  It  will  require  study 
and  thought  as  well  as  fuel.     Give  the  fires  both. 

Cleaning  Fires 

[)')   not  raise  pressure  because  you   expect  to   drop 

it  again,  or  cannot  hold  it.  You  can  and  must. 
It  is  a  bad  practice  and  no  credit  to  you.  Get  all 
ready,  now  be  quick.  P)urn  your  fire  down,  this,  of 
course,  depending  on  the  fire  and  other  conditions, 
but  down.  Do  not  load  up  with  a  large  quantity  of 
fresh  fuel  to  be  handled  all  over  and  wasted  while 
cleaning.     Burn   the  fire  down  close. 

Coal  lightly  and  as  soon  as  it  is.  well  ignited,  with 
hoe  draw  the  fire  just  away  from  bridge  wall,  and 
push  just  back  from  front  to  prevent  waste,  then  cut 
IS  experience  tells  you  is  the  best  way.  Generally 
pushing  the  lever  clear  back,  rock  it  ahead  to  or  near 
:entral.  then  back,  doing  this  once  or  twice,  depending 
Dn  conditions  of  fire.  This  will  help  to  soften  up  fire 
or  break  clinkers,  if  any;  then  draw  lever  full  front 
to  cutting  position,  then  back  to  center,  dropping  the 
ash  to  pit.  Repeat  the  latter  if  necessary.  Do  all 
quickly  and  with  the  doors  closed,  damper  blocked 
slightly  open  to  carry  off  the  dust. 

Do  not  cut  too  close,  or  so  the  fresh  fire  will  come 
Jown  direct  onto  the  grates,  which  is  ruinous  as  well 
IS  wasteful  and  Avill  kill  the  live  fire  by  coming  into 
contact  with  the  cold  grate,  causing  clinkers  and  other 
troubles.  Level  the  fires  quickly  with  hoe.  You  need 
not,  in  fact  it  is  not  best,  to  be  too  particular  at  this 
time.  Cover  very  lightly  all  over  with  fresh  coal. 
Get  the  doors  closed  as  soon  as  possible.  Then  when 
the  fire  has  burned  up  and  the  damper  is  again  closed 
level  with  the  leveling  bar,  if  needed,  but  in  all  cases 
avoid  fussing  or  digging  at  fire.  Be  quick.  It  is  no 
mark  of  a  good  or  profitable  fireman  to  be  always  at 
\vork  with  his  fires.  The  one  who  sees  and  works 
quickly  then  lets  his  fire  alone  to  do  its  part  is  the 
successful    fireman. 

Be  continually  on  the  watch.  Study  your  work 
and  the  results.  It  w^ill  vary.  What  will  exactly  do 
to-day  may  not  work  at  all  to-morrow.  Avoid  con- 
tinually opening  your  doors  to  look  in.  If  you  watch 
the  conditions  you  will  know  what  is  taking  place  in- 
side without  having  continually  to  look  in.  Do  not 
be  bothered  by  anyone  when  your  fires  or  apparatus 
need   your   attention. 

Generally  the  wastes  at  or  around  the  boilers  are 
?qual  to.  or  more  than,  all  others  combined.  In  our 
:ase  cut  them  out. 

Damper  Regulator 

§0   manage   your   fires   to   keep   the   damper   closed. 

It  was  not  put  on  to  see  how  manv  times  it  could 

le  opened  or  closed.     Help  it  out  by  doing  your  part. 


It  alone  cannot  do  the  work.  Use  your  head  and  the 
regulator  will  make  your  work  less.  In  connection 
with  the  main  damper  and  regulator,  use  the  hand  up- 
take on  each  boiler,  depending,  of  course,  on  condi- 
tions as  to  how  much,  but  use  it.  The  combination 
of  yourself,  damper  and  fire  will  produce  the  steam 
chart  and  results  we  want.     It  can  be  done. 

Ashes 

YY^ET  them  in  the  pit  enough  to  hold  the  dust,  but 
not  to  be  sloppy.  Take  them  up  as  soon  after 
cleaning  as  possible.  F"ill  cans  full,  but  do  not  pound 
them  in  or  overload.  What  you  may  save  in  this  way 
will  be  taken  out  of  the  cans  in  handling  and  they 
cost  money.  Be  fair  in  loading  them  evenly  so  as  to 
get  as  even   an   ash   percentage  as   possible. 

Feed  Water 

^LWAYS  have  a  regular  continuous  feed,  not  on 
and  off,  which  produces  poor  results  in  every  way. 
Carry  3  or  4  in.  of  water  in  glass,  and  keep  it  there, 
not  by  continually  changing  the  water  valve,  but 
by  so  graduating  it  that  it  will  carry  there.  Regular 
feed  is  economy.  Remember  that  your  boilers  if  neg- 
lected are  as  deadly  as  dynamite  to  all,  and  the  block. 
Plow  the  columns  regularly  and  know  they  are  all 
right.  Watch  the  entire  apparatus,  as  shells,  walls, 
arches,  grates,  lines,  etc.,  and  report  on  them  if  any- 
thing is  needed. 

Steam 

^ARRY  your  steam  steady.  We  shall  expect  and 
require  it.  Uniform  pressures  are  economy.  Vari- 
ations are  expensive  as  to  fuel  and  ruinous  to 
the  entire  apparatus.  The  continual  expansion  and 
contraction  on  the  entire  apparatus  both  in  the  plant 
and  block  will  in  the  end  cause  trouble.  It  must  be 
avoided. 

Fuel 

Y\ri^  shall  at  all  times,  to  the  best  of  our  ability, 
provide  the  best  and  cheapest  fuel,  and  in  so  doing 
must  ask  your  co-operation,  both  in  its  use  and  in 
carefully  and  understandingly  handling  and  checking 
it  up.  We  have  no  pets  or  favorite  fuels.  Shall  treat 
all  fairly  so  long  as  we  get  the  results.  We  must 
make  it  count  and  know^  what  is  being  done  daily.  All 
work  together.  Make  careful  reports  and  all  will  be 
the  better  for  it. 

Smoke  and  Gases 

'PHIS  can  be  largely  (almost  entirely)  prevented  by 
your  using  good  judgment  in  the  handling  of  your 
fires.  Fire  only  when  a  fire  is  ready  and  conditions 
tell  you  it  is  the  time  (this  you  must  learn).  One 
side  at  a  time  only.  When  the  damper  is  closed,  if 
possible,  not  just  as  it  is  to  open.  In  this  way  the 
gases  from  the  fresh  fuel  will  be  ignited  by  the  live 
fire  and  burned  in  the  combustion  chamber,  the  boiler 
taking  up  the  heat,  the  gases  not  going  off  as  uncon- 
sumed  gas,  or  the  best  part  being  wasted. 

No  one  can  tell  you  all  of  the  kinks  which  go  to 
make  successful  firing  possible.  You  must  study  and 
watch  for  results.  Note  carefully  what  each  change 
or  method  produces  in  results.  With  different  boilers, 
different  conditions,  and,  especially  so,  different  fuels, 
you  must  be  governed  bv  the  results  obtained.  Care- 
fully study  them,  find  what  is  best.  Have  a  system, 
then  follow  it.  If  you  do  so  you  will  obtainthe  desired 
results,  and,  to  be  plain,  if  you  cannot  get  them  we 
must  find  someone  who  can. 
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General  Attention 

Y\/E  have  a  right  and  do  expect  the  man,  or  men,  in 
charge  of  the  boilers  or  plant  to  be  careful  and 
saving  in  all  ways,  both  in  labor  and  materials.  To 
give  the  entire  apparatus  his  careful  and  strict  atten- 
tion, live  up  to  our  rules,  work  for  the  interests  and 
favor  of  the  men  who  employ  him.  Read  and  study. 
By  reading  we  do  not  mean  trash,  but  books  and 
papers  (a  school),  or  something  that  will  elevate  and 
help  him  to  improve  as  a  Man  and  his  Profession. 
Firing  as  well  as  running  is  a  trade  and  is  being 
more  so  considered  by  our  best  men.  Not  to  be  com- 
pared with  automatic  apparatus,  which  is  but  a  make- 
shift, and  used  largely  because  good  men  cannot  be 
obtained.  The  two  are  not  to  be  compared  in  any 
way. 

Do  not  be  content  to  be  a  "coal  shoveler,"  be  a 
fireman  on  your  way  up  to  a  better  position.  Make 
room  for  yourself  at  the  top,  then  your  services  will 
be  in  demand.  The  company  will  do  the  best  it 
can  by  you,  treat  you  like  men.  In  turn  do  your 
best  by  it.  Do  not  long  expect  to  stay  and  give 
them  95  per  cent,  worth  of  work  or  knowledge  for 
a  dollar,  any  more  than  you  would  accept  it  as  your 
pay.  With  our  combined  efforts  we  can  make  our 
plant  and  the  block  pay,  and  a  credit  to  all. 

Firing  Instructions  for  Soft  Coal 

3REAKING  up  of  coal  must  be  done  in  the  coal  bin 
to  avoid  dirt  in  the  fire  room. 

Do  not  overload  car. 

Bins  to  be  swept  and  kept  clean. 

In  firing,  do  not  load  the  shovel  full,  as  it  scatters 
more,  which  in  turn  is  tracked  all  over  our  rooms. 

Fire  room  to  be  kept  clean ;  swept  often  and  floor 
flushed  often. 

Do  not  fire  in  scoopfuls  in  a  place,  or  "pancake 
fashion,"  but  lighter  and  by  the  turning  of  the  wrist 
to  the  right  or  left,  scatter  or  spread  fuel  lightly,  thus 
giving  it  a  better  chance  to  burn  up  through  without 
coking  hard. 

The  raking  and  digging  of  the  fire  must  be  avoid- 
ed, and  it  can  be  done.  Break  crust  only  when  neces- 
sary, but  by  the  proper  handling  of  the  fire  this  can 
be  largely  avoided.  Remember  firing  is  a  trade,  re- 
quires study,  good  judgment  and  your  attention. 

Avoid  the  cutting  of  fire  to  a  red  "under  grates," 
as  this  is  in  many  ways  wasteful  and  unnecessary, 
overheats  grates,  wastes  fuel. 

Keep  doors  and  damper  closed  all  that  is  possible. 
St  jdy  fuel,  and  save  both  in  fuel  and  dirt,  as  both  cost 
the  company  money.  Use  your  head  as  well  as  your 
strength.  So  carry  your  fire  that  you  will  maintain 
a  steady  steam  line.  Even  steam  and  water  is  econ- 
omy.   These  we  must  have. — The  Isolated  Plant. 


Every  time  an  accident  occurs  in  a  plant  the  lesson 
of  the  accident  should  be  so  well  learned  and  heeded  that 
a  repetition  of  the  accident  will  be  practically  impossible. 
If  the  accident  was  due  to  lack  of  sufficient  safeguard  on 
the  machine,  that  safeguard  should  at  once  be  provided. 
If  it  was  due,  as  is  frequently  the  case,  to  the  carelessness 
of  the  man  himself,  the  other  men  should  be  so  warned 
with  this  specific  example  before  them  that  the  same  sort 
of  carelessness  will  not  be  repeated.  We  are  bound  to 
have  accidents  and  many  of  them,  but  when  it  is  realized 
that  a  large  proiX)rtion — probably  two-thirds — are  easily 
preventable  by  taking  proper  precautions,  the  necessity 
for  a  string  of  such  occurrences  is  seen  not  to  exist. 


REGULATING  FEED  WATER  FOR 
PEAK  AND  OVERLOADS 

IN  hand-firing  a  boiler,  especially  for  locomotives,  the 
water  level  is  purposely  raised  on  the  down  grades 
or  the  light  load,  and  is  lowered  on  the  up  grades 

or  heavy  load.  In  this  way  an  automatic  conserv- 
ing of  energy  and  the  increasing  of  steam  capacity  is 
secured,  because  a  greater  amount  of  water  is  heated 
and  stored  in  the  boiler  during  light  load,  and  evapor- 
ated during  heavy  load. 

The  same  kind  of  regulation  by  means  of  a  feed- 
water  regulator  is  now  advocated  by  the  Northern 
Equipment  Co.,  of  Chicago,  which  has  developed  the 
method  in  response  to  a  request  of  a  railroad  official 
for  such  regulation.  The  method  of  connection  to 
secure  this  result  is  shown  diagrammatically  by  Fig.  1, 
the  regulator  triangle  being  placed  so  that  the  loAvcr 
end  of  the  expansion  tube  is  at  the  desired  lowest 
water  level  shown  at  the  first  gage  cock  in  the  illus- 
tration, and  the  upper  end  of  the  tube  is  placed  so  as 
to  be  opposite  the  highest  water  level  desired,  shewn 
at  the  third  gage  in  the  illustration. 


FIG.  1.  POSITION  OF  TRIANGLE  OF  NECO  REGULATOR  FOR 
SUBMERGED  TUBE  OPERATION 

Merely  by  changing  the  angle  of  the  expansion 
tube,  the  variation  in  height  of  water  level  between  no 
load  and  full  load  can  be  set  at  a  few  inches  or  a  foot, 
as  desired  to  suit  the  local  conditions.  The  triangle 
should  be  placed  as  near  the  water  column  as  possible, 
but  not  necessarily  in  front  of  the  boilers  as  shown. 
It  should  always  be  in  position,  however,  to  bring  the 
ends  of  the  expansion  tube  at  the  desired  water  levels. 

Briefly  the  operation  is  as  follows :  At  normal 
load,  adjustment  is  such  that  the  regulator  holds  the 
control  valve  open  just  enough  to  keep  the  water  at  the 
desired  normal  level,  usually  the  second  gage  cock. 
The  expansion  tube  is  then  half  full  of  water.  Any  un- 
usual increase  in  the  demand  for  steam,  lowers  the 
boiler  pressure,  in  turn  lowering  the  boiling  tempera- 
ture of  the  water  and  a  comparatively  large  amount  of 
the  surface  water  is  quickly  evaporated  to  take  care  of 
the  overload. 

The  drop  in  pressure  in  the  boiler  will  permit  a 
rise  of  the  knoll  of  water  over  the  hottest  part  of  the 
boiler,  so  that  the  water  level  will  actually  jump  up- 
ward in  the  boiler,  in  the  gage  glass  and  in  the  expan- 
sion tube,  due  to  the  fall  in  pressure.  This  water  ris- 
ing in  the  expansion  tube  forces  out  steam,  causes  con- 
traction and  actually  reduces  the  opening  of  the  valve 
and  cuts  down  the  flow  of  water  just  at  the  instant  that 
the  drop  in  pressure  takes  place.    If  the  load  continues, 
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the  evaporation  of  water  due  to  tlie  decrease  in  boiling 
point  will  cause  a  drop  in  the  water  level,  which  allows 
steam  to  enter  the  expansion  tube,  opens  the  valve 
wide  enough  to  take  care  of  the  increased  load,  but  no 
more.  With  every  increase  in  load,  this  action  is  re- 
peated and  the  steaming  surface  and  capacity  increase 
until  the  low  limit  of  water  is  reached,  at  wliich  point 
the  expansion  tube  being  full  of  steam  reaches  its  max- 
imum expansion  and  the  control  valve  is  automatically 
opened  to  its  full  area. 

With  the  boiler  running  at  normal  load,  if  the  load 
becomes  less  than  ncjrmal,  the  action  is  reversed.  With 
the  decrease  in  load,  the  boiler  pressure  automatically 
increases  slightly,  thus  increasing  the  temperature  of 
the  water,  forcing  the  knoll  downward  and  allowing 
more  steam  to  enter  the  expansion  tube  so  that  the 
valve  is  opened  a  little  wider,  permitting  a  greater 
amount  of  water  to  enter  the  boiler.  This  continues 
with  dropping  of  load  until  the  high  limit  allowable  for 
the  water  is  reached,  when  the  expansion  tube  is  full 
of  water  and  automaticallv  closes  the  inlet  valve.     It 


Plants  to  which  tliis  method  of  regulation  is  partic- 
ularly well  adai^tcd  are  those  furnishing  current  for 
electric  railways,  steel  mills  and  other  industries  where 
the  load  fluctuates  rapidly  and  widely. 
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FIG.  2.  RESULTS  OF  TESTS  ON  CONTINUOUS  FEEDING  WITH 
SUBMERGED  TUBE 

will  thus  be  seen  that  the  control  valve  is  shut  only  at 
no  load,  and  wide  open  only  at  overload ;  that  greater 
steam  making  surface  is  available  at  heavy  load  than 
at  light  load,  and  that  heat  is  stored  up  during  the  low 
load  period  to  be  utilized  during  the  period  of  high 
load. 

Figure  2  shows  graphically  the  results  obtained  by 
the  Boston  Elevated  Railway  Co.,  and  study  of  the 
curves  brings  out  several  interesting  points.  Compar- 
ing the  curves  for  load  and  water  level,  it  will  be  seen 
that  when  the  load  is  high,  the  water  level  is  low,  and 
the  converse  is  true.  The  valve  is  shut  only  at  no  load, 
thus  giving  continuous  feed  as  long  as  there  is  any  de- 
mand for  steam.  Also,  the  steam  output  responds  to 
every  increase  in  draft  and  stoker  feed,  the  fuel  being 
furnished  by  a  Taylor  stoker  which  has  a  mechanical 
draft  control,  proportioning  the  draft  to  the  load. 

It  has  been  found  that  this  method  of  connection 
produces  an  increase  in  pounds  of  water  evaporated 
per  pound  of  fuel,  and,  by  automatically  dropping  the 
water  level  when  the  load  increases,  avoids  the  making 
of  wet  steam  during  short  overload  periods.  Also 
when  the  system  is  used  in  connection  with  a  super- 
heater, the  effect  is  such  that  when  a  large  amount  of 
steam  is  passing  through  the  superheater,  the  gas  tem- 
perature will  be  sufificient  to  give  as  great  a  degree  of 
superheat  at  the  overload  point  as  with  normal  loads, 
a  condition  which  is  highly  desirable  when  using  steam 
turbines. 


THE  CARE  OF  BELTING 

IT  may  seem  trite  to  assert  that  the  life  of  a  belt 
depends  on  the  care  given  it.  This  is  true  of 
almost   any   article,   but   it   is   particularly   true   of 

belting,  and  it  is  also  a  fact  that  although  the 
warning  is  oft  repeated,  it  is  almost  invariably  dis- 
regarded. 

In  the  first  place  care  should  be  taken  in  the  selec- 
tion of  a  belt.  There  is  a  certain  limit  in  strength 
beyond  which  it  is  not  safe  to  go,  and  it  is  always 
safer  to  have  a  heavier  belt  than  the  work  requires 
rather  than  a  lighter.  There  are  many  good  rules  to 
determine  what  size  and  ply  to  use  for  certain  work. 

Then  the  splice  should  be  made  accurately.  The 
ends  should  be  cut  straight,  using  a  try  square.  If 
lacing  is  used,  the  holes  should  not  be  nearer  to  the 
edge  than  Yi  inch,  and  care  should  be  taken  to  lace 
them  straight. 

Belts  should  be  put  on  quite  tight  and  a  day  or 
two's  running  will  ease  them  up.  But  as  soon  as  they 
become  slack,  they  should  be  tightened ;  yet  running 
the  belt  too  tight  is  also  injurious  not  only  to  the  belt 
but  to  the  machinery  as  well. 

Slipshod  methods  in  regard  to  belting  should  not 
be  tolerated.  It  is  not  uncommon  to  see  boards  nailed 
up  to  keep  the  belt  running  on  the  pulleys.  Methods 
like  these  have  their  efifect  on  belting  and  the  manu- 
facturer suffers  from  this  to  some  extent,  but  the  con- 
sumer is  the  worst  sufTerer.  Treat  your  belt  as  an  in- 
vestment on  which  large  returns  in  service  can  be 
gained  if  you  give  it  proper  treatment.  Put  it  on  cor- 
rectly, splice  it  straight  and  true,  be  careful  as  to  ten- 
sion, get  it  large  enough  and  heavy  enough,  and  your 
reward  will  be  not  alone  in  the  life  of  the  belt  but 
in  wear  and  tear  on  machinery  as  well. — Sawyer. 


TiTK  United  States  Civil  Service  Commision  an- 
nounces an  examination  for  junior  engineer,  for  men 
only,  on  April  i6  and  17,  1913.  at  principal  cities  of  the 
country,  to  fill  vacancies  in  this  position  in  the  Water 
Resources  Branch  of  the  Geological  Survey.  The  en- 
trance salaries  will  range  from  $1080  to  $1200  a  year  and 
expenses  when  on  field  duty.  Competitors  will  be  ex- 
amined in  the  following  subjects,  which  will  have  the  rela- 
tive weights  indicated : 

Mathematics  (algebra  and  geometry),  5;  plane  sur- 
veying, 10;  irrigation  engineering,  10;  river  hydraulics, 
25;  water-power  engineering,  15;  and  training,  experi- 
ence, and  fitness,  35.  The  scope  of  the  third,  fourth,  and 
fifth  subjects  is  covered  by  the  following  textbooks:  Wil- 
son, on  Irrigation ;  Hoyt  and  Grover,  on  River  Drainage ; 
and  Meade,  on  Water-power  Engineering.  Persons  who 
are  appointed  as  a  result  of  this  examination  will  be 
eligible  for  promotion  to  the  grades  of  assistant  engineer 
and  full  engineer  after  they  have  demonstrated  their  fit- 
ness for  such  promotion  to  the  satisfaction  of  the  De- 
partment and  the  Commission.  The  salaries  of  assistant 
engineers  range  from  $1380  to  $2000  per  annum,  and  for 
engineer  from  $2400  to  $3000  a  year.  Age,  20  years  or 
over  on  the  date  of  examination.  Persons  who  desire  this 
examination  should  apply  to  the  United  States  Civil  Ser- 
vice Commission,  Washington,  D.  C,  for  Form  131 2.  In 
applying  for  this  examination  the  title — Junior  Engineer 
(Male) — should  be  used. 
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Suggestions  for  Selection  of  Conduit  and  Fittings  and  the  Installation  of  Conduit  Wiring 

By  O.  N.  Casey 


THAT  conductors  can  be  removed  and  replaced  in 
conduit  is  one  of  the  advantages  of  conduit  wir- 
ing, but  if  a  size  of  conduit  is  selected  that  is  too 
small  for  the  wires,  they  will  become  wedged  in, 
particularly  in  a  warm  location,  and  withdrawal  will 
be  impossible.    Conduit  should  always  be  large  enough 
so  that  great  force  will  not  be  necessary  to  pull  wires 


r/o.^ 


PIG.     1.       STEEL     OUTLET,     SWITCH     OR     JUNCTION     BOX     WITH 

SEVERAL    STYLES    OP    COVERS    POR    USE    WITH    RIGID    OR 

FLEXIBLE    STEEL    CONDUIT 

PIG.  2.     STEEL  COMBINATION  BOX  POR  COMBINATION  FIXTURES 

into  it ;  where  too  much  force  is  used,  the  insulation 
will  probably  be  injured  and  the  wires  wedged  so  that 
they  cannot  be  withdrawn. 

In  selecting  a  conduit  size  for  the  conductors  of  a 
3-wire  system  with  a  neutral  twice  the  size  of  the 
outer  conductors,  use  a  conduit  of  a  sizeto  take  4  wires 
the  size  of  the  outside  wires.    For  example,  the  conduit 


for  a  3-wire  main,  composed  of  2  200,000  c.  m.  outside 
Avires  and  one  400,000  c.  m.  neutral,  should  be  large 
enough  to  accommodate  4  200,000  c.  m.  conductors. 
The  Code  permits  but  4  2-wire  circuits  or  3  3-wire 
circuits  in  one  conduit. 

Conduit  containing  feeders  should  run  as  straight 
and  as  direct  as  possible  to  the  outlets  or  panel  boards; 
there  should  never  be  more  than  the  equivalent  of  4 
right-angled  bends  between  drawing-in  outlets. 

Whether  the  branch  conduits  shall  run  in  the  floor 
parallel  to  the  lines  of  the  building,  or  whether  they 
shall  run  from  outlet  to  outlet  in  a  direct  manner 
across  the  floor,  is  a  question  which  must  be  decided 
by  governing  conditions.  As  a  rule,  where  the  flooring 
is  of  concrete,  mosaic  or  tile,  it  is  allowable  owing  to 
the  absence  of  wooden  floor  sleepers,  to  set  the  con- 
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FIG.    3.      OUTLET   BOX   ON   CONDUIT 

duits  to  take  the  shortest  and  most  direct  route;  this 
requires  less  conduit,  less  wire  and  oftentimes  less 
work.  It  is  usual,  however,  to'rtin  conduit  that  lies 
within  floors  parallel  with  the  walls  of  the  building; 
horizontal  runs  are  installed  in  floors  and  vertical  runs 
in  partitions  or  walls. 

In  fireproof  buildings  the  branch  circuits  are  usu- 
ally placed  just  above  the  steel  floor  girders  in  the  fill- 
ing between  the  sleepers,  and  it  is  usual  to  place  the 
conduit  just  after  the  ceiling  arches  have  been  put  in 
place  and  the  filling  leveled  with  the  top  of  the  floor 
beams. 

Floor  conduits  must  be  rigidly  fastened  and,  where 
they  are  installed  on  top  of  the  surface  just  below  the 
floor,  staples  or  hooks  well  secured  in  the  concrete  are 
used  for  the  purpose.  When,  however,  the  conduits 
are  put  in  directly  above  the  steel  floor  beams  and 
before  the  sleepers  are  down,  the  concrete  and  ash 
filler  are  sufficient  to  hold  them  rigidly  in  place,  al- 
though they  are  also  fastened  as  an  extra  precaution. 
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Outlet  boxes  that  are  used  for  conduit  wiring  are 
of  sheet  steel,  preferably  coated  with  zinc.  They  not 
only  hold  the  conduit  ends  firmly  in  position  and  form 
a  pocket  for  enclosing  wire  joints,  but  they  constitute 
electrical  connectors  between  the  elements  of  the  con- 
duit system,  all  of  which  must  be  in  good  electrical 
contact.  Each  conduit  run  in  an  installation  must  ter- 
minate in  an  accessible  outlet  box.  Outlet  plates  are 
thinner  than  boxes  and  are  used  where  the  installation 
of  outlet  boxes  is  not  feasible. 

Conduit  outlet  boxes  are  made  in  many  different 
forms,  and  covers  for  them  are  also  made  in  many 
different  forms,  adaptable  for  special  purposes.  A 
steel  outlet,  switch  or  junction  box  is  shown  in  Fig.  1, 
with  several  styles  of  covers. 

Where  the  conduits  should  enter  from  the  sides 
or  for  combination  fixture  outlet  work,  the  combina- 
tion box,  shown  in  Fig.  2,  can  be  used,  when  equipped 
with  a  suitable  cover. 

Two  of  the  knock-outs  in  the  combination  box  are 
so  formed  that,  when  they  are  removed,  either  a 
round  opening  for  conduit  or  an  oblong  opening  for 
pipe  is  secured.  The  shallow  box,  which  can  be  pur- 
chased with  or  without  screw  lugs  for  covers,  is 
cheaper   than    the   combination    box. 

Round  boxes  are  made  3  in.  and  4  in.  in  diameter; 
the  3-in.  size  is  large  enough  for  ordinary  building 
wiring.    Shallow  boxes  are  about  Yz  in.  or  ^  in.  deep. 

Standard  round  boxes  for  installation  in  brick  are 
about  lYz  or  ly^  in.  deep,  while  those  for  lath  and 
plaster  are  about  2j4  in.  deep.  This  depth  is  neces- 
sary to  insure  that  conduits  entering  the  side  knock- 
outs will  clear  the  plaster.  Square  boxes  are  about 
4  in.  square  and  about  \y%  in.  deep  for  brick,  and  2^ 
in.  deep  for  lath  and  plaster. 
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FIG.   4.     CONDUIT  JUNCTION  BOX 

All  boxes  should  be  installed  so  that  the  outer  edge 
of  the  box,  or  the  cover  mounted  on  the  box,  will  come 
flush  with  the  surface  of  the  plaster.  The  cover  of  an 
outlet  or  junction  box  should  never  be  concealed,  as 
this  would   defeat   its   purpose. 

Switch  outlet  boxes  for  one  or  2  switches  can  be 
formed  by  equipping  a  square  box  with  switch  cover; 
where  more  than  2  switches  are  required  in  1  group, 
special  outlet  boxes  for  the  group  can  be  purchased. 

A  special  bracket,  outlet  and  junction  box  3  15/16 
in.  in  diameter  and  2  in.  deep,  is  of  great  convenience 
where  there  are  many  bracket  outlets  to  install,  inas- 
much as  2  parallel  conduits  can  be  run  into  it  as  with 
a  square  box,  but  at  the  same  time  its  diameter  is 
such  that  a  bracket  canopy  will  cover  it.  A  square 
box  with  a  round-opening  cover  will  accomplish  the 
same  end,  but  the  combination  will  cost  more  than 
the  special  box. 

Every  conduit  outlet  should  be  equipped  with  an 
outlet  box  or  plate,  to  satisfy  code  requirements.    Al- 


though inspectors  sometimes  accept  the  arrangement 
of  Fig.  3  at  A,  that  shown  at  B  is  much  better  and 
should  be  used,  inasmuch  as  it  provides  the  2^/1  in. 
separation  required  for  open  wiring  when  the  con- 
ductors   are    not    enclosed    in    flexible   tubing. 

Conduit  junction  boxes,  which  are  in  reality  noth- 
ing more  than  pull  boxes  on  a  large  scale,  are  fre- 
quently convenient  at  points  where  several  conduit 
lines  intersect,  as,  for  instance,  over  a  switchboard,  as 
shown  in  Fig.  4,  from  which  conduit  lines  radiate. 
The  junction  box  is  usually  supported  from  the  ceil- 
ing, and  is  best  made  of  sheet  iron  on  an  angle  iron 
frame. 

The  sides  should  be  held  on  with  machine  screws 
turning  into  tapped  holes  in  the  frame,  so  that  they 
can  be  readily  removed.  Round  holes  can  be  cut  in  the 
sheet-iron  sides  for  the  conduits,  or  instead,  and  often 
preferably,  slots  can  be  provided.  The  conductors 
can  be  carried  from  conduit  outlet  to  conduit  outlet, 
in  any  direction  desired  within  the  box,  and  the  use 
of  elbows  and  troublesome  conduit  crossings  can^ 
thereby,  be  avoided. 


/^/if?r/r/ON- 


coNDU/rs 


BUSHINGS 
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FIG.    5.      CONDUIT    PULL    BOXES 

Pull  boxes  can  often  be  advantageously  substi- 
tuted for  elbows,  as  shown  in  Fig.  5;  large  elbows 
are  expensive.  Where  there  are  3  or  more  right-angle 
turns  in  a  run,  a  pull  box  should  be  inserted;  one  pull 
box  may  be  substituted  for  several. elbows.  Wire  can 
be  pulled  in  more  readily  where  there  are  pull  boxes; 
hence,  with  them  smaller  conduit  can  often  be  used. 
Pull  boxes  can  be  made  of  sheet  steel  or  of  wood  lined 
with  sheet  steel.  Boxes  should  be  made  and  drilled 
in  the  shop  where  proper  tools  are  available,  rather 
than  on  the  job.  Several  types  of  pull  boxes  are  shown 
in  Fig.  5. 

(To  be  continued) 


PROTECTING    EXPOSED    METAL    WORK    IN 
BATTERY  ROOMS 

iT  is  essential  that  no  metal  work  in  the  battery  room, 
especially  over  the  cells,  be  exposed  to  the  action  of  the 
acid  fumes  and  gases.  The  structural  iron  work  of  the 
building  can  be  well  protected  by  encasing  it  with  ex- 
panded metal  work  upon  which  a  coating  of  cement 
plaster  is  placed.  This,  if  kept  well  painted  with  a  good 
lead  paint,  will  prove  a  satisfactory  way  of  protecting 
all  structural  metal  work.  Pipes  and  small  portions  of 
metal  work  can  be  protected  by  sheet  lead,  or  if  they  are 
not  in  too  close  proximity  to  the  cells  can  be  protected 
sufficiently  by  frequently  cleaning  and  painting  with  an 
acid  resisting  paint. 

One  great  danger  of  exposed  iron  work  in  a  battery 
room,  if  it  extends  over  the  battery,  is  that  the  sulphate 
of  iron  formed  by  the  action  of  the  fumes  may  fall  into 
the  cells  and  impair  the  purity  of  the  electrolyte,  thereby 
seriously  damaging  the  plates. — Canadian  Manufacturer. 
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ELECTRICAL  EQUIPMENT  OF  A 
GASOLINE  AUTOMOBILE 

Ignition,   Lighting  and   Self-Starting   Devices,   Their 
Operation  and  Application 

ODERN  gasoline  automobiles  for  pleasure  pur- 
poses use  electric  lighting  and  electric  self-start- 
ing devices  to  a  large  extent  and  an  understand- 
ing of  the  principles  and  operation  of  such 
apparatus  is  essential  to  those  who  have  the  upkeep  of 
machines    in    charge.      The    following   description    of 


M 


to  the  battery.  This  occurs  at  a  speed  of  about  10 
miles  an  hour  and  is  disconnected  again  at  an  approxi- 
mate speed  of  7  miles  an  hour.  This  difference  in 
speeds  is  a  distinctive  feature  which  prevents  the  pos- 
sibility of  the  switch  continually  cutting  in  and  out 
when  the  car  is  running  at  the  speed  at  which  it  closes. 

Voltage  control  of  the  generator  for  the  battery 
is.  secured  by  differentially  wound  field  coils;  that  is,  ,| 
the  series  and  shunt  field  oppose  each  other  so  that  as  ] 
the  speed  exceeds  a  certain  value,  the  current  in  the 
series  coil  opposes  that  in  the  shunt  coil  and  the  volt- 
age is  lowered.  Regulation  is  therefore  an  inherent 
characteristic  of  the  machine  and  is  accomplished 
without  the  use  of  relays  or  other  accessory  devices. 

Current    for   the    lights,    however,    does    not    pass 
through  the  series  winding,  but  as  soon  as  the  volt- 


FIG.  1. 


FOUR   CYLINDER   AND   IGNITION   LIGHTING   GENERATOR 
FIG.    5.      STARTING   MOTOR 


lighting  and  starting  appliances  made  by  the  Westing- 
house  Electric  &  Mfg.  Co.  is  typical  of  this  class  of 
apparatus. 

Westinghouse  ignition-lighting  system  is  regenera- 
tive, that  is,  when  the  engine  is  not  operating  or  when 
running  at  low  speed,  power  for  spark  is  supplied  by 
the  battery  which  in  turn  is  charged  by  the  generator 
when  the  car  is  running  at  higher  speeds.  A  particu- 
larly distinctive  feature  of  this  equipment  is  the  single- 
wire  system  of  wiring,  the  ground  being  used  as  a 
return. 


FIG.    2.      FRAME    AND    ARMATURE    OP    IGNITION    AND    LIGHTING 

GENERATOR 

The  generator  is  a  low  speed,  steel  frame,  coil 
wound  machine  delivering  6  volts  and  is  connected  to 
the  armature  shaft,  running  at  engine  speed  on  a 
4-cylinder  car  and  1^  times  the  engine  speed  on  a 
6-cylinder  car  and  it  can  be  mounted  in  the  space 
occupied  by  an  ordinary  magneto. 

When  the  generator  attains  a  speed  higher  than 
that  at  which  it  generates  a  voltage  equal  to  that  of 
the  battery,  a  switch  inside  the  generator  automatically 
connects  it  to  the  circuit  and  current  flows  therefrom 
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WIRING  DIAGRAM  OF  COMPLETE  IGNITION  AND  LIGHT- 
ING  SYSTEM 


age  of  the  generator  falls  below  that  of  the  battery,i' 
they  are  switched  from  the  generator  to  the  battery. 

Ignition  is  accomplished  through  a  high-power, 
single-unit  spark  coil  operating  in  conjunction  with' 
timing  and  distributing  parts  on  the  generator.  Thai 
battery,  either  alone  or  acting  with  the  generator,  fur- 
nishes continuous  power.  The  timer  or  interrupter 
gives  automatic  spark  advance,  and  also  increases  the 
period  of  contact  as  the  speed  increases,  to  make  the 
spark  uniform,  regardless  of  speed. 

Starting  motors  are  designed  with  a  view  to  min- 
imizing the  discharge  of  the  battery  during  starting. 
This  is  done  by  so  nicely  adapting  the  power  of  the 
motor  to  the  requirements   that   it   turns   the   engine! 
over  as  one  would  do  in  cranking  by  hand.    This  takes<| 
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considerably  less  power  than  would  be  required  to  spin 
the  engine  unnecessarily  at  high  speed,  and  enables 
the  use  of  a  lighter  battery  and  a  lighter  charging 
generator  because  of  less  capacity  for  charging. 

Motors  and  generators  have  ball  bearings  and  steel 
shafts  and  frames.  They  are  entirely  enclosed,  and 
thus  are  dust  and  licpiid  proof. 


FIG.   3.      IGNITION   COIL   AND   SWITCH 

The  motor  is  started  by  means  of  a  pedal  switch 
and  gear  lever  combined,  this  produces  low  speed 
which  is  maintained  until  the  gears  mesh  and  then 
full  speed  is  attained  which  turns  over  the  engine. 
It  requires  approximately  350  amp.  to  start  the  motor, 
but  this,  of  course,  varies  with  the  engine,  the  motor, 
as  the  generator,  being  wound  for  6  v. 


LARGE  ELECTRIC  PROJECT 

Electrification  of  the  Melbourne  Suburban  System  of 
the  Victorian  Railways 

PROBABLY  the  most  notable  railway  electrifica- 
tion project  at  the  present  time  is  that  about 
to  be  undertaken  in  connection  with  the  subur- 
ban steam  railways  of  Melbourne,  Australia. 
The  ad\isai)ility  of  the  step  has  been  under  considera- 
tion for  a  number  of  years,  and  in  1908  Charles 
H.  Merz  of  the  firm  of  Alerz  &  McLellan,  of  London, 
presented  a  comprehensive  report  on  the  subject  to 
the  Victorian  Railway  Commission.  In  this  report 
Mr.  Merz,  acting  as  consulting  engineer  on  the  scheme, 
went  fully  into  the  whole  question  of  the  substitution 
of  electric  traction  on  steam  railways. 

Since  that  time  a  number  of  important  railways 
have  been  electrified  in  all  parts  of  the  world,  and  ex- 
perience has  demonstrated  the  great  advantages  and 
economies  which  result  from  this  mode  of  operation. 
In  this  particular  case,  the  rapid  growth  of  the  subur- 
ban business  in  and  out  of  Alclbourne  was  also  a  de- 
cisive factor  that  emphasized  forcibly  the  need  for 
electrification.  Recent  practice  especially  has  shown 
that  the  adoption  of  the  high  voltage  direct-current 
system  by  a  number  of  roads  has  resulted  in  emi- 
nently successful  and  excei)tionally  economical  opera- 
tion both  for  suburban  and  through  service. 

In  a  later  report,  embodying  a  comparative  an- 
alysis of  the  merits  of  both  the  single-phase  alternat- 
ing current  and  high-\oltage  direct-current  systems. 
based  on  the  tenders  submitted,  .Mr.  .Merz  points  out 
that  the  adoption  of  the  high  tension  direct-current 
system   for  tliis  application   would   mean   a  saving  of 


about  $:{. .5(10, 000,  or  nearly  30  per  cent,  in  the  cost  of 
installation  over  that  of  the  single-phase  system.  Ac- 
cordingly, in  view  of  this  initial  saving  and  a  further 
operating  economy,  as  indicated  by  Mr.  Merz,  of  about 
$350,000  per  annum,  or  nearly  28  per  cent,  he  recom- 
mended strongly  the  adoption  of  the  high-tension 
direct-current  system  for  the  Melbourne  Railways  and 
the  Victorian  Government  accepted  his  recommenda- 
tion. 

Melbourne,  the  capital  of  the  State  of  Victoria,  is 
situated  in  the  southern  part  of  eastern  Australia  on 
the  Yarra  River,  eight  miles  from  its  mouth  at  the 
head  of  Port  Philip.  The  river  is  accessible  for  vessels 
drawing  2"3  ft.  of  water,  and  all  larger  vessels  are 
easily  accommodated  at  Port  ^Melbourne  in  Hobson 
Bay.  Along  the  river  are  large  docks,  shipyards, 
foundries  and  manufacturing  plants  representing  a 
number  of  industries.  The  city  has  a  population  in- 
cluding its  suburbs  of  over  a  half  a  million,  and  is  the 
most  important  municipality  and  the  greatest  trade 
emporium  in  Australia. 

The  electrification  of  the  Melbourne  Suburban 
Railways  is  of  exceptional  interest  because  it  will  be 
one  of  the  largest  projects  of  its  kind  in  the  world, 
involving  heavy  rolling  stock  equipment  with  over- 
head collectors.  The  magnitude  of  the  undertaking 
from  the  standpoint  of  equipment  and  service  may  be 
compared  with  that  on  the  thirdrail  electrified  section 
of  the  New  York  Central  Railroad  out  of  New  York 
City,  and  ranks  with  the  Oakland,  Alameda  &  Berke- 
ley electrification  of  the  Southern  Pacific  Railroad  at 
San  Francisco. 

Naturally,  the  great  size  and  treijiendous  import- 
ance of  the  project  attracted  world-wide  competition, 
and  after  an  exhaustive  study  and  consideration  of 
1  the  relative  merits  of  the  several  propositions,  ^Ir. 
Mertz  approved  in  his  report  the  recommendations 
of  the  General  Electric  Co.  of  New  York  as  to  choice 
of  system  and  economical  features  of  operation,  and 
the  Victorian  Government  awarded  this  company  the 
contract  for  the  rolling  stock  apparatus  equipment, 
comprising  400  motor  car  equipments,  consisting  of 
4  motors  each ;  800  control  equipments,  400  of  which 
are  for  trailer  cars,  and  400  air  compressor  equipments. 
This  is  the  largest  single  order  ever  placed  for  elec- 
trical  railway  apparatus. 

Details  of  Equipment 

'piTE  mileage  of  the  suburban  lines  included  in  the 
scheme  is  made  up  of  150  route-miles,  or  289  track- 
miles  of  running  roads,  and  34  miles  of  sidings.  The 
potential  selected  for  this  direct-current  system  is 
1500  V.  Power  will  be  supplied  from  a  central  station 
at  Yarraville,  a  suburb  of  Melbourne,  in  the  form  of 
three-phase  alternating  current  at  25  cycles  per  second 
and  will  be  transmitted  at  20,000  v.  to  12  substations 
at  various  points  on  the  system,  where  it  wall  be  con- 
verted into  the  operating  direct  current  of  15;00  v. 
The  high-tension  transmission  is  by  underground 
cables  from  the  power  house  to  the  important  sub- 
stations in  the  central  area,  and  by  overhead  wires 
erected  on  the  same  structures  w'hich  carry  the  rail- 
way track  conductors,  to  the  outlying  substations. 
Overhead  conductors  will  be  used  throughout  the 
system  for  supplying  current  to  the  trains,  which  will 
be  equipped  with  roller  pantograph  collectors.  The 
complete  equipment  of  the  railways  involves  the  ex- 
pencliture  of  $12,000,000  in  round  numbers,  and  yir. 
Merz  figures  the  saving  of  electric  operation  will 
amount  to  about  $600,000  in  1915  over  the  former 
steam  operated  lines. 
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Normal  trains,  weighing  about  180  tons,  will  con- 
sist of  2  motor  coaches  and  2  trailer  coaches.  The 
tracks  are  5-ft.  3-in.  gage.  The  suburban  traffic 
amounted  to  70,000,000  passengers  in  1908;  the  figure 
the  past  year  exceeds  90,000,000;  and  in  1917,  when 
it  is  expected  that  the  conversion  to  electric  operation 
will  be  entirely  completed,  it  is  estimated  that  the 
suburban  lines  will  carry  150,000,000  passengers  per 
annum. 

The  motors,  numbering  1600  in  all,  which  will  be 
installed  in  the  400  motor  coaches,  will  be  of  new 
design  throughout  and  will  embody  the  most  modern 
developments  and  will  be  provided  with  commutating 
poles.  They  will  be  rated  140  hp.  at  725  v.  and  will 
be  operated  2  in  series  on  1500  v. 

The  method  of  self-ventilation  which  will  be  incor- 
porated in  the  design  of  these  motors  will  assure  ex- 
ceptionally effective  and  tmiform  cooling.  This  will 
be  accomplished  by  a  broad-bladed  centrifugal  fan 
cast  integral  with  the  pinion  end  armature  core  head. 
Fresh  air  is  drawn  into  the  interior  through  a  screened 
opening  on  the  upper  side  of  the  motor  frame  at  the 
pinion  end.  This  is  circulated  over  the  armature  and 
field  coils,  under  and  through  the  commutator,  through 
longitudinal  holes  in  the  armature  core,  and  thence 
exhausted  to  the  exterior  through  openings  in  the 
pinion  end  bearing  head. 


The  800  control  equipments  for  both  motor  and 
trailer  cars  will  be  the  Sprague-General  Electric  Type 
M  relay-automatic  control  and  do  not  require  descrip 
tion.  They  provide  for  multiple  unit  operation  and 
control  of  the  train  from  the  platforms  of  any  motor 
or  trailer  car.  Type  M  control  has  been  in  operation 
on  heavy  traction  work  for  many  years,  notably  on  the 
subway  and  elevated  divisions  in  New  York  and  other 
large  cities,  and  has  demonstrated  its  simplicity,  low 
maintenance  and   reliability. 


CENTRAL  STATION  VS.  ISOLATED 

PLANT 

By  J.  Case 

THERE  are  some  advocates  of  the  central  station  be 
ing  allowed  to  supplant  the  isolated  plant,  especially 
for  the  summer  months,  the  idea  being  to  run  the 
isolated  plant  in  winter  when  heat  is  needed,  and  in 
the  months  that  heat  is  not  used,  shut  the  plant  down, 
and  buy  current  from  the  central  station.  They  will  tell 
}'OU  that  the  service  is  better  and  cheaper,  and  many  otherj 
things  that  sound  plausible  to  the  uninitiated,  in  favo 
of  their  service. 

I  have  in  mind  one  building  in  which  central  statioi 
service  is  used  during  the  months  of  July  and  August 
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FIG.  1.  TYPICAL  RECORDING  VOLTMETER  RECORD 
FIG.  2.  NORMAL  VOLTAGE  RECORD  IN  PLANT  USING 

Service  on  the  lines  calls  for  both  local  and  express 
schedules.  The  motors  will  therefore  be  arranged  for 
tap  field  control,  which  will  allow  a  free  running  speed 
of  52  miles  an  hour  over  level  track  for  the  suburban 
cars  on  express  runs.  This  method  of  auxiliary  con- 
trol was  introduced  by  the  General  Electric  Co.  a 
number  of  years  ago,  but  due  to  commutating  limita- 
tions of  earlier  motors,  it  was  eventually  abandoned. 
Its  successful  application  to  commutating  pole  motors 
is  therefore  modern. 

The  principal  advantages  to  be  derived  from  tap 
field  control  are  increased  operating  efficiency,  con- 
tinuous saving  of  power,  economy  effected  through 
decrease  in  the  weight  of  the  equipment  and  an  in- 
crease in  the  service  capacity.  The  practical  effect  of 
tapping  the  field  is  to  eliminate  one  resistance  step  and 
to  secure  the  desired  accelerating  effort  throughout 
from  start  to  full  speed  with  a  lower  current  input. 


OF    ISOLATED  PLANT  VOLTAGE  TAKEN  SEPT.  10,  1912 
CENTRAL   STATION    CURRENT,   TAKEN    JULY   28,   1912 


and  the  isolated  plant  run  the  rest  of  the  year.  There 
is  a  private  circuit  consisting  of  2  750,000  cir.  mils,  and 
I  250,000  cir.  mils  cables  direct  from  the  sub-station 
which  is  located  3  blocks  away  to  the  building  switch- 
board. The  system  in  the  building  is  direct  current  3- 
wire,  the  normal  voltage  being  112-224  volts  for  use 
with  iio-114-volt  high  efficiency  tungsten  lamps  and  220- 
volt  motors.  The  average  load  from  8  a.m.  to  7 130  p.m., 
is  425  amperes,  and  the  24-hr.  load  is  about  iioo  kw.-hr. 
The  plant  generators  are  3-wire,  compound  wound 
and  run  in  parallel,  and  the  recording  voltmeter  chart 
No.  I,  is  a  fair  sample  of  the  voltage  regulation  on  one 
side  of  the  system.  There  are  2  voltmeters  one  on  each 
side  of  the  line.  The  chart  No.  2  is  a  fair  sample  taken 
by  the  same  meter  with  central  station  current  in  use, 
but  with  a  smaller  load  as  many  lights,  fans  and  other 
motors  are  not  used  in  attempting  to  keep  the  current 
used    at   a   minimum   and    consequently   hampering  the 
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workmen  a  great  deal.  The  cost  of  the  isolated  plant 
current  is  2."]  cents,  and  that  of  the  central  station  service 
is  2.5  cents  to  which  must  be  added  2.4  cents  overhead 
charges  on  the  idle  plant  and  men  retained. 

In  this  case  it  has  been  found  by  practice  that  the 
unsteady  central  station  service  makes  the  elevators  work 
unsteady,  also  the  high  efficiency  lamps  give  much  trouble 
by  burning  at  times  at  a  dull  red  due  to  low  voltage, 
and  at  other  times  much  above  what  they  should  and 
for  a  service  in  which  the  best,  even  light  is  essential. 

There  are  many  other  things  that  make  central  sta- 
tion service  undesirable  where  good  service  is  essential, 
and  which  can  only  be  had  through  isolated  plant  service. 
It  might  be  well  to  mention  here  that  the  isolated  plant 
service  has  been  interrupted  once  during  33^  yr.  and 
that  was  for  2  hr.  due  to  a  broken  valve  on  the  header, 
and  there  has  been  no  repairs  to  make  that  could  not 
have  been  done  while  running  the  plant. 


ELECTRICAL  CORRESPONDENCE 

SYNCHRONOUS  MOTORS;  ELECTRO- 
MAGNETS 

\^I1EX  a  synchronous  motor  has  a  direct-current  ex- 
citer for  its  fields,  and  the  motor  is  started  from 
the  alternating-current  side  through  an  auto-starter, 
what  causes  the  motor  to  start  before  the  direct  current 
can  be  generated  to  excite  the  fields? 

2.  \\nien  starting  up  such  a  synchronous  motor, 
should  the  switch  connecting  the  exciter  to  the  motor 
fields  be  open  or  closed? 

3.  What  is  the  difference  in  construction  of  an  elec- 
tro-magnet used  on  alternating-current  from  one  used 
on  direct-current  apparatus? 

B.  A.  T. 
A.     A  synchronous  motor    on    polyphase  circuits 
starts  as  an  induction  motor  by  reason  of  the  fact  that 
the  armature  current  sets  up  a  rotating  field  which  re- 
acts on  the  field  magnets  of  the  motor,  causing  rotation. 

2.  When  starting  a  synchronous  motor  the  field 
switch  should  be  left  open  until  the  motor  is  in  syn- 
chronism. 

3.  An  electro-magnet  used  on  alternating-current 
circuits  employs  a  core  built  up  of  either  soft  sheet 
steel  or  iron,  otherwise  its  construction  is  practically 
the  same  as  a  direct-current  magnet.  N.  G.  M. 


ELECTRICAL  ENGINEERING  PROBLEM 

J^EFERRING  to  the  question  under  the  above  head- 
ing in  Practical  Engineer,  page  241,  Feb.  15  issue, 
I  submit  the  following  solution  to  the  problem: 

When  operating  compound-wound  generators  in 
parallel  it  is  necessary  to  connect  the  brush,  to  which 
the  series  field  is  connected,  as  at  A,  to  the  corre- 
sponding brush  on  the  other  machine,  as  at  A'.  This 
is  usually,  but  not  necessarily,  the  positive  brush.  It 
is  essential  that  all  machines  operating  on  the  same 
buses  have  their  series  fields  connected  to  brushes  of 
like  polarity. 

The  connection,  from  .^  .to  A'  is  usually  made 
through  an  auxiliary  bus,  which  is  known  as  an  equal- 
izing bus ;  this  bus  is  not  absolutely  necessary,  how- 
ever, and  sometimes  the  connection  is  made  by  means 
of  a  direct  line  which  does  not  touch  the  switchboard. 
The  function  of  this  line  is  to  equalize  the  load  on 
all  machines  which  are  operating  in  parallel.     Now  let 


us  see  how  this  is  done.  If  we  wanted  to  increase 
the  load  on  one  machine  we  would  do  so  by  cutting 
resistance  out  of  the  shunt  field  circuit,  by  means  of 
the  field  rheostat,  not  shown  in  diagram,  thus  increas- 
ing the  voltage,  with  a  corresponding  increase  in  the 
load. 

Now  assume  the  shunt  field  on  the  machine  G 
to  be  stronger  than  on  G',  the  result  is  a  higher  poten- 
tial at  the  point  A  than  at  A'.  Current  flows  from  a 
higher  to  a  lower  potential,  and  consequently  will 
flow  from  A  through  the  equalizer  to  A',  thence 
it  must  pass  through  the  series  field  winding  of  the 
machine  G',  thus  increasing  the  field  of  that  machine, 
with  a  consequent  rise  in  voltage  and  load,  thus  bring- 
ing the  load  on  this  machine  up  to  that  on  the  other 
one. 

Now  to  go  to  the  case  presented  by  Mr.  Scott. 
He  says  a  positive  fuse  was  blown,  as  shown  at  F  in 
the  diagram.  The  puzzling  part  was  that  with  this 
fuse  gone  the  machine  G'  continued  to  deliver  150  am- 
peres. This,  however,  ceases  to  be  a  puzzle,  when  we 
refer  to  the  diagram,  for  it  will  be  seen  that  this  cur- 
rent had  a  circuit  from  A'  through  the  equalizer  to  A, 
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thence  through  the  series  winding  on  the  machine  G 
to  the  positive  bus.  On  returning  over  the  negative 
lead  it  passed  through  the  ammeter  and  was  regis- 
tered up  to  the  machine  in  which  it  was  generated, 
just  the  same  as  though  no  fuse  had  been  out  and  it 
had  taken  its  regular  course. 

This  machine  did  not  deliver  its  full  load  with  the 
fuse  out,  simply  because  its  series  field  was  cut  out 
and  it  was  operating  as  a  shunt  machine. 

J.  M.  Row. 


Editorial  Note 


W 


11  EN  considering  this  problem  the  question  arises, 
why  didn't  generator  G'  mortize?  It  naturally 
would  be  supposed  that  this  would  be  the  case  when 
G'  lost  the  excitation  due  to  the  series  field  winding, 
but  as  the  ammeter  needle  did  not  reverse  it  is  evident 
that  it  must  have  continued  to  generate. 

It  is  reasonable  under  these  conditions  to  assume 
that  the  series  shunt  w^as  of  such  low  resistance  that 
only  a  comparatively  small  percentage  of  the  current 
generated  by  the  machiues  passed  through  the  series 
windings,  therefore  when  G'  lost  the  scries  field  exci- 
tation the  voltage  was  not  naturally  lessened. 
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FOREIGN  DEVELOPMENT  IN  THE  POWER  PLANT  FIELD 


Load  Indicator  for  Steam  Engines 

By  J.  H.  Blakey 


IN  the  Zeits,  des  Ver.  deutsch.  Ingen.,  M.  Boetcher 
describes  a  load  indicator  for  steam  engines  which 
is  adapted  to  all  types  of  motors,  both  reciprocating 
and  rotary,  and  which  registers  the  load  in  terms  of 
time.  The  apparatus  is  of  simple  construction  and 
consists  of  a  horizontal  lever  in  neutral  equilibrium, 
connected  on  the  one  hand  to  the  sleeve  of  the  regu- 
lator, every  movement  of  which  corresponds  to  a  de- 
termined load  on  the  engine  which  it  governs,  and  on 
the  other  hand  to  a  tracing  point  which  rests  on  a 
revolving  drum.  It  has  been  necessary,  however,  to 
complete  it  by  a  deadening  arrangement  which  pre- 
vents the  transmission  of  the  rapid  movements  of 
the  sleeve  about  its  position  of  equilibrium  after  each 
one  of  its  displacements. 


LOAD    INDICATOR    FOR     STEAM     ENGINES 

The  apparatus  is  shown  in  the  illustration.  The 
lever  is  loaded  with  2  counter-weights  C  and  C,  bal- 
ancing each  other  and  designed  to  increase  its  inertia. 
It  is  connected  to  the  lever  A,  which  is  actuated  by 
the  regulator  shaft,  by  2  springs  BB,  which  have  the 
double  function  of  relieving  the  lever  bearing  of  its 
weight  and  deadening  the  short  oscillations  of  the 
lever  A.  The  movements  of  the  lever  C  are  communi- 
cated to  the  tracing  point  by  the  arm  D,  and  the  paper 
E,  on  which  the  variations  of  the  load  are  registered, 
is  fixed  on  a  drum  revolving  by  clockwork. 

Smoke  Washing 

TTHE  crusade  against  smoke  has  been  carried  on  for 
many  years  in  England.  At  a  factory  in  York 
there  is  an  installation  for  smoke  prevention  which 
has  been  in  operation  for  a  considerable  time.  The 
method  consists  in  the  washing  of  the  gases  before 


which  permits  the  utilization  of  part  of  their  heat  to 
warm  the  feed  water  for  the  boilers.  Then  they 
pass  into  d  washing  chamber,  which  is  of  brick  con- 
struction containing  bafifle  plates  of  cast  iron.  Into 
this  chamber  spurt  a  number  of  jets  of  water,  and 
at  another  point  there  are  curtains  of  water;  some  of 
the  jets  are  warm  water  and  some  cold.  The  warm 
water  is  brought  from  the  economizers  and  has  the 
effect  of  saturating  the  smoke  with  water  vapor,  which 
facilitates  the  washing  down  of  the  soot  and  dust  by 
the  cold  water.  The  deposits  formed  on  the  floor  of 
the  chamber  are  carried  off  by  a  flow  of  water  pro- 
ceeding from  cisterns  with  an  automatic  discharge  and 
received  in  tanks  situated  parallel  to  the  washing 
chamber.  For  2,400,000  cu.  ft.  of  gas  an  hour  from 
1100  to  1340  cu.  ft.  of  washing  water  are  required. 

Lubrication  for  Bearings 

P^S  a  lubricant  for  bearings  supporting  heavy  loads, 
the  "Revue  General  de  Chimie"  recommends  the 

following : 

Heat   for  one   hour  at   140   deg.   F.   375   parts   by 

weight  of  petroleum,  135  parts  of  beeswax,  60  parts 

of   caoutchouc,    50   parts   carbonate   of   soda,   and   60 

parts  of  powdered  graphite. 

Heat  Treatment  for  Steels  Low  in  Carbon 

[^EVUE  de  Metallurgie  for  July,  1912,  gives  the 
results  of  experiments  which  have  been  made*  on 
2  steels  containing  respectively  0.35  and  0.34  per  cent 
of  carbon,  0.63  and  0.60  per  cent  of  manganese,  3.15 
and  3.50  per  cent  of  nickel,  after  heat  treatment  in 
various  ways.  Three  pieces  of  each  steel  were  heated 
up  to  the  required  temperature,  between  1100  and 
1800  deg.  F.  which  was  maintained  for  2  hr.,  after 
which  time  one  bar  was  quenched  in  oil,  another  cooled 
in  the  air,  and  the  third  allowed  to  cool  down  with 
the  furnace.  Generally  speaking,  the  oil  quenched 
specimens  showed  the  highest  elastic  limits,  tensile 
strengths  and  contractions,  and  the  slowly  cooled  bars 
showed  the  lowest  values.  The  most  suitable  tem- 
perature appears  to  lie  between  1470  and  1560  deg.  F., 
which  is  well  above  the  critical  temperature. 

The  Effect  of  Oils  and  Greases  on  Cement  and 
Concrete 

T'HE  action  of  oils  and  greases  upon  cement,  mortar 
and  concrete  is  interesting  on  account  of  the  neces- 
sity of  saving  structures  in  concrete  from  deteriora- 
tion, as  far  as  possible.  Chemically  tlfis  action  con- 
sists of  the  saponification  of  the  greasy  matter  of  the 
oil ;  practically,  it  manifests  itself  as  a  disintegration 
of  the  coating  of  cement  or  mortar.  Numerous  experi- 
ments, notably  those  made  by  Schumann,  have  shown 
that  heavy  oils  exercise  an  injurious  effect  upon  the 
lime  of  concrete,  which  effect  is  greater  in  proportion 
as  the  mixture  is  poor  and  lacking  in  age.  The  most 
active  oils  are  those  of  animal  origin,  the  vegetable 
oils  having  less  effect  and  the  mineral  oils  least  of  all. 
The  alteration  is  a  saponification  of  the  lime  which 
is  found  free  in  the  cement ;  it  may  be  counteracted 


they  pass  into  the  chimneys,  the  washing  having  for  therefore  by  an  extra  thorough  mixing  of  the  mate- 
purpose  and  result  the  complete  carrying  off  of  the  rials  composing  the  concrete,  and  by  usmg  such  a 
soot,  dust  and  sulphurous  acid.  The  gases  of  combus-  proportion  of  cement  as  will  prevent  its  being  porous, 
tion'  first    traverse    chambers    called    "economizers,"  Structures  which  must  be  in  contact  with  oil,  such  as 
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the  foundations  of  machines,  locomotive  pits,  reser- 
voirs for  storing  greases  or  greasy  materials,  etc., 
should  therefore  be  constructed  of  a  cement  which 
does  not  contain  free  lime,  and  the  concrete  should  be 
made  very  carefully,  with  a  large  proportion  of 
cement.  In  jjreference,  silicious  cements  should  be 
employed,  as  they  are  more  stable. 

When  concrete  containing  free  lime  must  be  used, 
some  material  should  be  added  wdiich  has  the  property 
of  rapidly  fixing  the  lime  in  such  a  way  that  the  whole 
structure  will  more  quickly  become  solid  and  per- 
manent. The  material  which  is  most  easily  employed 
for  this  purpose  seems  to  be  pozzuolan  cement,  finely 
pulverized.  This  contains  a  large  proportion  of  active 
silica,  which  has  the  property  of  saturating  the  free 
lime  and  so  preventing  or  retarding  its  degradation. 
This  is  always  used  in  the  case  of  structures  exposed 
to  the  action  of  the  sea. 

The  author  has  experimented  with  concretes  of  a 
proportion  of  1  to  3,  some  containing  pozzuolan 
cement  and  others  not.  Certain  specimens  were  im- 
mersed in  oil  during  14  months;  they  were  then  exam- 
ined and  tested.  The  oil  in  w-hich  they  had  been  kept 
was  thick,  with  a  deposit ;  while  the  same  oil,  placed 
in  a  glass  vessel  at  the  beginning  of  the  experiment, 
remained  perfectly  clear.  The  specimens  containing 
a  proportion  of  pozzuolan  cement  had  nearly  the  same 
resistance  as  those  preserved  in  water  during  the  same 
time,  but  those  not  containing  the  pozzuolan  had  a 
resistance  averaging  about  20  per  cent  less  than  the 
others.  The  quantity  of  pozzuolan  varied  from  0.1 
to  0.2  of  the  quantity  of  the  sand. — Giornale  del  Genio 
Civile.  

MISDIRECTED  ENERGY 

A  Midnight  Escapade  of  a  Power  Plant 

P.Y  J.  H.  P. 

IT  was  a  dark  and  stormy  night — yes,  I  know  this 
sounds  familiar  and  melodramatic  and  should  prop- 
erly be  accompanied  by  weird,  shivery  music;  but 

the  only  music  we  have  on  hand  for  this  setting  is 
the  prosaic  flapping  of  swiftly  running  belts,  the  mo- 
notonous hum  of  2  out-of-date  single-phasers,  and  the 
rhythmic  slapping  of  dash-pots  as  the  little  11  by  24 
Corliss  cut  off  at  ^  stroke.  But  inasmuch  as  we 
started  with  the  intention  of  keeping  this  piece  of 
fiction  within  the  bounds  of  possibility  the  opening 
statement  will  be  right  and  proper. 

It  was  a  dark  and  stormy  night,  and  the  long 
swirls  of  driven  rain  beat  gustily  on  the  window 
pane  (sounds  like  Walt  Mason).  The  brilliant  interior 
lighting  made  the  darkness  outside  all  the  more  ap- 
parent, but  if  one  peered  steadily  outward  through 
the  windows,  flickering  and  unsteady  lights  could  be 
distinguished  through  the  gloom,  scattered  at  street 
corners  here  and  there  in  the  thriving  little  citv 
of  P . 

P boasted  a  population  of  8500,  a  few  small 

industries  and  an  electric  and  power  plant  which 
furnished  current  to  a  single-track  street  railway,  as 
well  as  to  the  town  at  large,  more  or  less  fitfully. 

By  "fitfully"  we  mean  on  those  occasions  when  the 
boilers  started  to  prime  and  the  engines  began  to 
pull  water  o\er,  or  an  exciter  belt  broke,  or  the  once- 
but-not-any-more  insulated  primaries  got  together  in 
the  trees  on  wet.  windy  nights,  or  for  any  other  reason, 
as   any   central    station    man    knows    by    heart.      The 

P electric  light  plant  was  owned  by  capitalists 

in  a  large  city  who  put  the  i)roperty  in  charge  of  a 


local  manager  who  worried  along  as  best  he  could 
with  the  bunch  of  junk,  called  machinery,  at  his  com- 
mand. His  troubles  were  manifold  and  multiform,  but 
the  owners  kept  jollying  him  along,  telling  him  what 
a  snap  he  had  and  possibly  some  day  if  he  got  enough 
business  they  would  buy  him  some  more  machinery, — 
second-hand. 

The  people  of  P tolerated  the  light  plant,  just 

tolerated  and  very  little  more,  threatening  periodi- 
cally to  build  a  plant  themselves  to  light  the  streets 
if  the  lights  were  no  better,  but  up  to  the  present 
time  threats  were  the  extent  of  their  actions.  Still, 
one  can  never  tell  what  a  city  council  will  do. 

On  the  night  in  question  the  time  was  midnight, 
and  the  storm  had  continued  unabated  since  early  in 
the  evening.  The  night  engineer  rose  from  his  seat  in 
front  of  the  switchboard,  brushed  the  crumbs  of  his 
supper  onto  a  paper  which  he  placed  on  the  floor 
before  the  hungry  but  patient  feline,  called  Dr.  Cook; 
made  a  tour  of  all  bearings,  inspected  the  water  level 
in  the  separator  over  the  high-speed  automatic,  took  a 
look  at  the  voltage,  twisted  the  field  rheostat  handle  of 
No.  2  slightly,  read  the  totalizing  integrating  watt- 
meter, returned  to  his  desk,  put  down  the  hourly 
reading,  sighed  and  reached  in  the  drawer  for  the  per- 
fecto  that  an  oil  salesman  had  forced  on  him  early  in 
the  evening. 

"Well,  it  looks  as  if  we  were  going  to  pull  through 
tonight  in  good  shape,"  said  the  fireman  who  had 
come  in  from  the  boiler  room,  one  grimy  hand  clutch- 
ing a  generous  slice  of  home-made  pie. 

"Better  keep  your  fingers  crossed  while  you're  prog- 
nosticating," replied  the  engineer.  "I  remember  one 
time " 

A  flash  of  light,  a  stunning  report,  and  the  little 
10  by  10  began  to  speed  up  until  the  tardy  governor 
weights  advanced  the  travel  of  the  valve.  The  en- 
gineer stepped  to  the  board,  lowered  the  voltage,  closed 
the  circuit-breaker  and  began  to  look  around  on  the 
floor  for  the  2  Js-in.  hex  nuts  wdiich  were  used  to 
weight  the  circuit-breaker,  thereby  augmenting  its 
capacity,  and  which  had  to  be  hunted  for  every  time 
it  opened  up. 

"Betcha  don't  find  'em  for  10  minutes,"  jeered  the 
fireman,  looking  at  the  clock. 

"Bet  if  I  don't  find  them  I  know  where  there  are 
some  more,"  grimly  retorted  the  engineer,  going  to  his 
desk  to  get  his  glasses,  and  added,  "I  think  that  pump 
has  stopped  again."  Whereupon  the  fireman  disap- 
peared in  the  direction  of  the  fire-room,  leaving  in  his 
wake  a  collection  of  lurid  adjectives  pertaining  to  all 
4  by  G  by  4-in.  boiler-feeds  in  general,  and  one  in 
particular. 

(To  be  continued) 


A  NEW  STYLE  MILL  rcfusc  burner  is  being  erected  by 
a  sawmill  owner  on  False  Creek  in  X^ancouver.  It  con- 
sists of  2  steel  jackets,  one  inside  the  other,  with  the 
intervening  space  of  2  ft.  filled  with  water.  This  double 
jacket  extends  to  a  height  of  72  ft.,  while  above  that 
for  another  80  ft.  the  shell  is  single.  The  top  is  covered 
with  2  layers  of  fine  steel  wire  mesh.  As  constructed  this 
burner  insures  the  refuse  being  consumed  to  a  fine  ash 
and  prevents  any  possibility  of  an  escape  of  sparks,  burnt 
sawdust,  or  refuse.  The  water  jacket  does  away  with 
the  customary  lining  of  fire  brick,  which  it  is  claimed 
is  more  or  less  of  a  trouble  and  expense  in  a  burner  of 
this  kind.  The  burner  is  40  ft.  in  diameter  and  rests  on 
a  concrete  foundation. — Canadian  Manufacturer. 
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HEAVY  MODERN  GAS  ENGINES 

Features  of  Design  and  Cost  of  Operation.     Effect  of  Igniter  Location 


THE  trend  of  power  engineering  is  directed  not  only 
towards  fuel  economy,  but  also  towards  reliability 
and  small  cost  of  attendance.  Reliability  often 
means  more  than  extreme  fuel  economy,  because 
shut-downs  and  high  repair  costs  are  more  expensive 
than  a  few  cubic  feet  of  gas.  In  other  words :  If  high 
economy  has  to  be  bought  at  the  expense  of  compli- 
cated valve  gears  with  many  parts,  then  it  is  not  a 
good  investment;  it  would  have  been  better  to  sacrifice 
a  small  fraction  of  that  fuel  economy  if  by  so  doing  the 
engine  can  be  made  rugged. 


furnish  the  only  means  of  regulation ;  and  so  efficient 
are  they  that  the  engine  runs  with  the  same  steadiness 
for  any  load  whatsoever  and  for  any  sudden  change  of 
load.  Fig.  1  shows  the  queer  shape  which  the  valve 
assumes  for  perfect  regulation.  In  this  case,  theory 
and  practice  agreed  perfectly,  because,  it  has  not  been 
possible  in  practice  to  improve  upon  the  shape  laid  out 
on  the  arawing  board  from  theoretical  considerations, 
bnould  this  valve  from  any  reason  (tar,  grit,  gum, 
etc.)  become  clogged  and  sluggish,  it  can  be  pulled 
out  easily  while  the  engine  is  operating  on  the  other 


"irfLj:£ 


FIG.  2.     LATEST  DESIGN  OP  MESTA  ENGINES  ON  THE  ERECTING  FLOOR 


Engines  shown  herewith,  built  by  the  Mesta  Ma- 
chine Co.  of  Pittsburgh,  Pa.,  have,  of  course,  the  usual 
features  of  self  starting  by  compressed  air,  safety  con- 
trol against  overspeeding,  mechanical  make  and  break 
ignition,  automatic  lubrication,  etc. 

Operation  with  small  cost  of  attendance  has  further 
been  made  possible  by  an  extreme  simplicity  of  valve 
gear;  without  trips  or  oil  relays;  there  are  no  cams; 
just  one  eccentric  for  each  cylinder  end.  Cylindrical 
throttle  valves  of  the  butterfly  type  for  gas  and  air 


cylinder  ends  and  can  be  cleansed  without  a  shut-down. 
For  this  purpose  an  additional  gas  valve  is  provided  for 
each  cylinder  end. 

Two  igniters  are  provided  per  cylinder  end.  In  the 
latest  design.  Fig.  2,  they  are  located  away  from  the 
valve  gear  side,  so  that  the  engineer  can  take  them 
out  and  inspect  them  while  the  engine  is  in  operation, 
without  fear  of  being  caught  in  the  valve  gear. 

The  location  of  those  igniters  has  its  funny  side. 
It  will  be  seen  on  the  pictures  that  one  igniter  lies 
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above  the  center  of  the  cylinder,  whereas  the  other  one 
lies  below  the  center,  immediately  above  the  exhaust 
chamber.  It  has  been  stated  that  this  igniter  is  located 
in  the  exhaust  gases,  does  no  good  and  might  as  well 
not  be  there. 

"The  proof  of  the  pudding  is  in  the  eating."  Acting 
upon  this  principle,  the  engineers  of  the  Mesta  Machine 
Co.  decided  to  test  the  capacity  of  one  of  their  engines, 
when  operating  on  the  lower  igniters  only,  until  it 
would  not  carry  any  additional  load. 


FIG.  1.  SPECIAL  DESIGN  OF  BUTTERFLY  THROTTLE  VALVE  FOR 
REGULATING  MESTA  GAS  ENGINES 


The  engine,  which  is  rated  at  400  kw.,  began  to 
show  signs  of  distress  at  exactly  300  kw.,  which  fur- 
nishes proof  that  the  bottom  igniters  are  certainly  not 
quite  useless. 

After  the  test  somebody  suggested  to  test  the 
engine  in  the  same  manner  on  the  upper  igniters  alone, 
and  behold,  the  engine  only  carried  305  kw.  This  test 
more  than  ever  convinced  the  engineers  of  the  Mesta 
Machine  Co.  that  their  design  is  right. 

Facts  are  more  convincing  than  theories.  For  this 
reason  a  few  operating  records  will  here  be  given. 


FIG. 
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Eighteen  months  operating  record  of  a  plant 

(1)  Gas $5475.00 

(2)  Labor  of  engineers  and  wipf^rs.   2340.00 

(4)  Repairs   480.00 

(5)  Cylinder  oil .    .-  .      218.00 

(6)  Engme  oil ^    .  .  54.00 

(7)  Waste , -lo.OO 

(8)  Cup  grease .    •  .  .  2.43 

$9596.43 

Kw.-hr.  produced    2,340,000 

Hr.  in  18  months 13,0^0 

Hr.  operated  in  18  months 12,420 

Cost  per  Kw.-hr 0.41  cts. 

The  number  of  hours  of  operation  compared  to  the 

total   number  of  hours   available   in   18   months   is   of 

interest. 


The  cost  of  operation  per  kw.-hr.  (exclusive  of 
interest  on  first  investment)  namely  0.41  cents  per 
kw.-hr.  (with  123/2-cent  gas)  certainly  is  low,  when  it 
is  realized  that  a  large  part  of  the  waste  heat  of  the 
engine  is  utilized  for  heating  water  for  washing  and 
house  warming. 

The  fuel  cost  is  higher  than  that  derived  from  test 
records.  But  test  records  do  not  mean  much,  because 
they  are  usually  taken  for  full  load  and  prime  con- 
ditions of  the  engine,  whereas  in  this  case  the  load  was 
often  quite  light,  particularly  at  night,  and  the  demand 
for  continuous  power  did  not  allow  the  engine  to  be 
kept  in  first  class  shape  all  the  time. 

If  tnere  is  room  anywhere  for  an  engine  indicator, 
that  place  is  the  gas  engine.  Igniter  points  will  wear 
off,  and  best  ca])acity  and  economy  can  be  maintained 
only  with  correctlv  adjusted  igniters.  Their  adjust- 
ment is  best  tested  by  the  help  of  an  indicator  rig 
which  allows  the  taking  of  cards  at  any  time  w^ithout 
shut-down.  Upon  this  principle  the  engines  here 
shown  are  equipped  with  an  indicator  rig  which  can 
be  thrown  in  and  out  of  operation  while  the  engine 


GAS  ENGINE  DATA 

Some  Figures  from  the  Actual  Operation  of  Medium 

Sized  Engines  on  Central  Station  Load 

By  Daniel  Roesch 

THE  plant  consisted  of  3  generating  units,  furnish- 
ing 2300-volt  current  for  distribution  in  a  town 
of  30,000  population,  the  load  consisting  of  series 
arc  lamps  for  street  lighting,  commercial  lighting 
of  stores,  theaters,  and  residences,  and  a  small  day  load 
of  motors  in  sizes  from  15  hp.  down.  Two  generators 
were  of  180  kw.  rated  output  and  the  third  150  kw. 
These  were  belt  driven  by  a  gas  engine  operating  on 
natural  gas,  the  180-kw.  machines  running  from  an 
18  by  22-in.  3-cylinder  vertical  type  gas  engine,  and 
the    150-kw.    generator   from   a    19   by   25-in.   tandem 
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single  acting,  horizontal  engine.     The  vertical  engines 
ran  at  200  r.p.m.,  and  the  horizontal  at  175  r.p.m. 

For  the  larger  units,  the  generators  and  engines 
were  nicely  balanced,  but  in  the  smaller  unit  the  gen- 
erator capacity  was  considerably  below  that  which 
the  engine  could  care  for,  so  that  the  limiting  load  was 
usually  reached  by  overheating  of  generator  windings 
before    the    engine    had    reached    its    greatest    output. 
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When  the  power  factor  was  low,  the  same  conditions 
prevailed  in  the  larger  unit,  low  power  factor  being 
caused  principally  by  the  series-arc  light  portion  of  the 
load. 

Auxiliaries  in  the  plant  were  motor-driven,  water- 
circulating  pumps  for  the  engine  jackets  and  reservoirs 
to  recool  the  water.  For  starting  up,  ignition  current 
was  taken  from  set  of  primary  batteries,  and  for  run- 
ning from  the  exciters  of  the  main  generators.  Air 
at  200  lb.  pressure  for  starting  was  furnished  by  an 
independent  air  compressor,  belt  driven  from  a  3-hp. 
gas  engine. 

Transformers  were  used  for  stepping  down*  the, 
2300-volt  current  to  115  volts  for  house  lights  and  230 
volts  for  the  motors  in  the  power  house,  and  constant- 
current  transformers  to  change  the  constant  potential 
current  supplied  by  the  generators,  to  6.6  amp.  con- 
stant current  for  the  arc  lamps,  each  constant  current 
transformer  taking  care  of  from  40  to  55  enclosed  car- 
bon arc  lamps  connected  in  series.  These  transformers 
were  later  replaced  by  8  more  modern  direct  current 
arc  lamp  sets,  which  gave  a  more  efficient  lamp,  but  a 
somewhat  lower  power  factor  to  the  generator  circuit. 
This  cut  down  the  capacity  of  the  generators  and  made 
it  impossible  to  load  the  engines  to  the  maximum, 
therefore  cutting  down  the  efficiency  of  the  plant. 
Synchronizing  was  done  with  lamps  which  method 
proved  entirely  adequate  because  of  the  elasticity  of 
the  belt  connection  between  the  engine  and  the  gener- 
ator. If  a  unit  was  thrown  on  the  bus  bars  when  it 
was  slightly  out  of  step,  there  would  be  a  flutter  in 
the  24-in.  belt  and  the  rotating  armature  of  the  gener- 
ator would  jump  into  step  with  little  disturbance. 

Feeder  System 

^LL  generators  fed  to  either  one  of  2  sets  of  bus  bars 
and  from  these,  3  double-throw  oil  switches  closed 
the  circuit  from  either  set  of  bus  bars  to  2  commercial 
feeders  and  one  arc  feeder.  The  2  commercial  feeders 
led  into  different  parts  of  the  town,  and  provided  a 
means  of  keeping  part  of  the  town  in  current  should 
trouble  occur  on  the  lines.  The  arc  feeder  led  to  the 
mercury  rectifier  set  in  the  power  house  and  from 
there  to  the  various  arc  circuits.  Each  feeder  was  pro- 
vided with  an  integrating  kilowatt-hour  meter,  the 
sum  of  these  meters  showing  the  entire  output  of  the 
plant  at  the  switchboard.  Current  consumed  in  the 
power  house  for  lighting  and  power  was  determined 
from  time  to  time  by  checking  with  a  small  low-po- 
tential watt-hour  meter  on  the  secondary  side  of  the 
house  transformers.  For  supplying  low-pressure  steam 
to  heat  the  building  in  winter,  and  for  emergency  gas 
light  in  the  power  house,  the  gas  was  passed  through  a 
station  gas  meter  and  was  charged  to  the  engines. 

Figure  1  shows  the  winter  load  and  summer  load 
for  this  plant,  the  curve  A  showing  the  actual  loads  on 
the  switchboard  instruments  during  24  hours  of  winter 
and  the  dotted  line  A\  the  available  generator  capacity 
that  is  operating,  the  vertical  portions  of  the  dotted 
line  indicating  the  cutting  in  or  out  of  the  units  to 
suit  the  load. 

Cooling  Pond 

YI/ATER  cost  about  60  cents  a  thousand  cubic  feet  and 
as  this  amounted  to  quite  an  item,  a  cooling  pond 
was  decided  upon  and  was  tried  with  earth  banks  and 
bottom  in  May  and  June,  1910.  The  effect  on  water 
consumption  was  so  gratifying  that  this  was  enlarged 
to  a  reservoir  50  by  75  ft.,  and  6  ft.  deep  with  concrete 
walls  and  bottom,  which  was  put  in  service  about 
September,  1910.     A  system  of  12  spray  nozzles  and  a 


circulating  pump  completed  this  portion  of  the  equip- 
ment and  proved  to  be  money  well  invested.  Nozzles 
of  the  adj Instable  kind  were  used  as  commonly  found 
on  the  end  of  a  garden  hose,  and  when  set  to  spray 
a  fine  mist  on  the  pond  were  found  well  adapted  for 
the  work. 

Loading 

'PHE  records  showed  that  engine  No.  1  operated  665 
hr.,  during  January,  1911  out  of  a  possible  744,  or  89.3 
per  cent  of  the  elapsed  time,  and  in  February  ran  612 
hr.,  or  91.1  per  cent  of  the  elapsed  time,  these  runs  rep- 
resenting an  average  of  close  to  22  hr.  a  day  with  no 
exceptional  wear  and  tear  on  the  units.  Under  these 
conditions  of  operating  one  unit  at  full  load  would 
have  developed  more  kilowatt-hours  than  the  total 
output  of  the  plant,  but  under  the  actual  load  condi- 
tions of  the  plant,  that  is,  low  day  load  with  heavy 
peak  during  the  evening  it  was  necessary  to  have  three 
times  this  capacity  operating  every  night  during  the 
week  with  the  exception  of  Sunday  night.  (This  plant 
would  have  seemed  an  ideal  place  for  the  use  of  a 
storage  battery  to  charge  during  light  load  and  assist 
during  peak  load.     Editor). 

It  will  be  noted  that  the  lowest  load  factor  of  the 
plant  occurred  during  the  day  and  as  this  period  was  sev- 
eral hours  longer  in  the  summer  than  in  winter,  the 
monthly  load  factors  showed  low  during  summer,  and 
largely  because  of  this  the  fuel  consumption  per  kilo- 
watt-hour was  higher  for  the  summer  months  than  for 
the  winter. 

Costs 

nPHE  summary  of  operating  economy  is  as  follows: 
Gas  per  kilowatt-hour  at  the  switchboard,  28.85 
cu.  ft.  Load  factor  based  on  engines  fully  loaded  when 
operating,  43.2  per  cent.  Over  all  thermal  efficiency 
from  gas  meter  to  switchboard,  12.45  per  cent.  Over 
all  thermal  efficiency  from  gas  meter  to  engine  brake 
horsepower,  14.98  per  cent.  City  water  per  kilowatt 
hour  at  switchboard,  0.653  cu.  ft.  Engine  oil  per  kilo- 
watt-hour at  switchboard,  0.00463  gal. ;  valve  and  dyna- 
mo oil  per  kilowatt-hour  at  switchboard,  0.046  gal. ; 
over  all  thermal  efficiency  from  gas  meter  to  switch- 
board, best  month,  14.68  per  cent;  over  all  thermal 
efficiency  from  gas  meter  to  engine  brake  horsepower, 
best  month,  17.55  per  cent.  The  over  all  thermal 
efficiencies  are  based  on  950  B.t.u.  per  cu.  ft.  of  gas, 
and  the  generator  and  belt  efficiencies  were  reckoned 
as  88  and  95  per  cent  respectively  and  a  kilowatt-hour 
as  being  equal  to  3412  B.t.u. — The  Armour  Engineer. 

National  roadways  are  being-  advocated  by  the  Na- 
tional Highways  Association,  the  completed  system  to 
include  main  highways  through  the  northern,  middle  and 
southern  sections  from  Atlantic  to  Pacific  coasts,  and 
north  and  south  lines  along  each  coast  and  the  Mississippi 
valley.  Trunk  highways  are  planned  to  form  intermedi- 
ate routes  and  cross  sections  along  the  main  lines  of  travel 
and  link  highways  along  diagonals  to  complete  the  net- 
work and  feed  into  the  trunks.  The  completion  of  the 
system  is  expected  only  after  years  of  development,  the 
idea  being  to  work  gradually  toward  a  complete  system, 
making  use,  so  far  as  possible,  of  satisfactory  roads 
already  in  existence  and  joining  these  by  others.  When 
finished,  the  plan  will  embrace  50,000  miles  of  road  under 
federal  control  and  maintenance  similar  to  the  French 
national  system,  and  supplemented  by  feeders  built  by 
states,  counties  and  townships.  The  plan  is  in  charge  of 
Charles  H.  Davis,  president,  and  F.  R.  Hutton.  secretary. 
National  Highways  Association,  Washington,  D.  C. 
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COMBUSTION  POWER* 

Needs  in  Future  Development  of  Big  and  Little 
Combustion  Engines 

RICI-'ERRING  to  what  he  had  done  and  what  he 
had  dreamed  of  doing,  Mr.  E.  T.  Adams,  for- 
merly of  Allis-Chalmers  Co.  and  of  Wisconsin 
Engine  Co.  and  now  with  Rumely  Products 
Co.,  told  of  what  he  believed  the  proper  design  for 
a  really  big  gas  engine.  Five  thousand  kilowatts  in  a 
3-cylinder  horizontal  engine  with  high  piston  speed 
and  few  parts  should  cost  not  over  $25  a  kilowatt 
with  generator,  those  of  the  size  at  Gary  costing  now 
some  $35.  Mr.  Adams  doubted,  however,  whether 
such  an  engine  would  ever  be  built  as  the  big  blast 
furnace  plants  have  "been  equipped,  and  conditions  in 
big  central  stations  are  not  favorable  to  the  big  gas 
engine.  One  difificulty  met  is  the  rapid  throwing  on 
of  load  with  an  unexpected  change  in  the  weather, 
as  when  48,000  kw.  is  added  in  8  min.  at  10  o'clock  in 
the  morning  on  the  New  York  plants  due  to  a  sudden 
shower.  This  is  a  condition  where  gas  engine  driven 
units  could  not  be  paralleled  fast  enough  to  meet  the 
demand. 

Another  difificulty  in  very  large  cylinders,  espe- 
cially if  there  is  hydrogen  in  the  gas,  is  that  the  heat 
cannot  be  carried  away  fast  enough,  the  cylinder 
gets  hot,  and  actually  starts  to  grow,  increasing  its 
length  appreciably  and  permanently  on  the  inside. 
The  large  engine  also  gives  less  power  per  cubic  inch 
of  cylinder  volume  than  the  smaller  one,  hence  the 
investment  increases  faster  than  it  should  with  in- 
crease of  size. 

Producers  using  crude  oil  have  seemed  a  promis- 
ing field  and  have  been  brought  far  towards  success, 
but  the  recent  rise  in  the  price  of  crude,  decreases  the 
possibility  of  big  power  from  this  source,  and  drives 
us  back  on  bituminous  coal  as  the  only  producer  fuel 
and  the  bituminous  coal  producer  is  not  yet  com- 
mercially ready  in  large  sizes  such  as  5000  hp.  Mr. 
Adams  believes  that  the  problem  may  be  solved  by 
the  use  of  finely  pulverized  fuel. 

Turning  to  the  small  engine  using  liquid  fuel,  Mr. 
Adams  stated  that  the  really  big  power  in  the  aggre- 
gate is  that  used  on  the  farm  in  small  units ;  one 
Chicago  mail  order  house  sold  in  one  year  50,000  hp. 
in  engines  averaging  2  hp.,  which  gives  some  idea 
of  the  power  used  and  the  rapidity  with  which  animal 
power  is  being  replaced  by  mechanical.  There  is 
good  engineering  in  this,  for  the  farm  load  is  a  series 
of  intense  peaks  with  deep  hollows  intervening,  and 
with  animal  power,  the  fuel  cost  goes  on  at  just  the 
same  rate  regardless  of  load  conditions.  With  the 
combination  engine,  the  fuel  cost  stops  w^th  load, 
labor  can  be  turned  to  other  uses,  and  the  land  re- 
quired for  raising  food  for  draft  animal  is  released  for 
other  uses. 

At  present  gasoline  is  the  great  fuel  for  such  work, 
but  the  tendency  is  more  and  more  towards  oil,  and 
this  drift  will  be  rapidly  increased  with  the  rapid  rise 
in  price  of  gasoline  which  is  sure  to  come  in  the  near 
future. 

One  peculiar  condition   in  the  combustion  engine 

field  is  the  uniformity  of  heat  efficiency  regardless  of 

size   of  engine   or   fuel.     This   runs   at   8000   to   9000 

1   B.t.u.  per  hp.-hr.  for  furnace  or  producer  gas  engines, 

for    Diesel    oil    engines    or    for   gasoline    or    kerosene 


engines,  taking  the  best  conditions  for  each.  That  is 
about  15  brake  hp.-hrs.  per  gallon  of  gasoline  or 
kerosene,  though  the  automobile  engine  gives  an  av- 
erage of  only  5  brake  hp.-hrs.  for  tlie  same  fuel.  It 
w^ould  seem  that  a  better  performance  will  be  secured 
by  somebody  before  long  for  both  stationary  and 
automobile   engines. 

Commenting  on  the  producer  situation  Prof.  C.  R. 
Richards  of  the  University  of  Illinois  stated  that  Pro- 
fessor Parr  has  succeeded  in  driving  off  the  heavy 
hydrocarbons  from  bituminous  coals  at  a  low  tem- 
perature, 750  to  900  deg.  F.,  leaving  a  semi-coke  whicl- 
is  a  good  fuel  for  producers  and  for  domestic  use. 
This  is  not  yet  in  commercial  form,  but  the  laboratory 
experiments  promise  well.  So  far  as  the  small  engine 
is  concerned,  he  believes  that  alcohol  will  come  to  be 
of  importance,  and  that  we  shall  eventually  estimate 
the  fuel  value  of  an  acre  of  land  to  raise  crops  for  con- 
version   into    denatured    alcohol. 

J.  C.  Miller  expressed  his  belief  that  electrical 
transmission  of  power  from  producer  plants  located 
at  the  mines  will  be  one  of  our  great  future  devel- 
opments, a  plan  which  is  now  being  tried  out  at 
Durant,  Okla. 

Pulverized  fuel  was  endorsed  by  Nisbet  Latta 
as  the  key  to  success  in  the  large  bituminous  pro- 
ducer. The  limit  of  power  has  been  the  stoking,  as 
7  to  8  lb.  per  sq.  ft.  of  cylinder  surface  has  been  the 
maximum  to  keep  a  free  fuel  bed,  and  this  has  limited 
to  500  hp.  capacity  in  practice.  There  are  now  3000 
hp.  of  producers  in  operation  in  Paris  on  pulverized 
fuel  and  with  satisfactory  results.  Great  difficulty 
has  been  experienced  in  gas  from  bituminous  coal, 
not  from  the  tar,  which  can  be  taken  out  in  the 
scrubber,  but  from  the  lighter  liquids  which  form  a 
kind  of  tar  fog  in  the  cylinder  and  cause  the  piston 
to  seize  in  the  cylinder.  A  dry  gas  is  needed,  free 
from  all  liquid  constituents.  In  all  cases,  the  pro- 
ducer must  be  designed  to  fit  the  coal,  if  satisfactory 
running  is  to  be  secured. 

Replying  to  questions  as  to  the  use  of  water  with 
the  fuel  in  the  crude  oil  engine,  Mr.  Adams  stated 
that  no  water  is  used  to  about  half  load,  and  above 
that,  the  amount  of  water  is  graduated  by  the  gov- 
ernor in  proportion  to  the  load  which  keeps  down 
the  cylinder  temperature  and  improves  the  efficiency. 


*From  a  discussion  before  the  A.  S.  M.  E.  Meeting  in  Chicago. 


The  telegr.\piiic  report  from  Boston  informing  the 
world  that  after  extended  experiments  at  the  Jefferson 
Physical  Laboratory  of  the  Harvard  University,  Cam- 
bridge, Prof.  Percy  W.  Bridgman  had  succeeded  in  pro- 
ducing "hot  ice,"  is  confirmed  by  a  paper  constituting 
the  Proceedings  of  the  American  Academy  of  Arts  and 
Sciences,  Boston. 

This  phenomenon  was  produced  by  heating  water  to 
a  temperature  of  173  deg.  F..  and  applying  hydraulic 
pressure  of  300,000  lb.  to  the  square  inch.  To  withstand 
such  a  high  pressure;  it  was  necessary  to  use  a  receptacle 
of  nickel  steel,  which  was  i^  in.  inside  and  4^2  in.  out- 
side. As  far  as  is  known  this  is  the  greatest  pressure 
under  which  liquid  has  been  placed,  the  highest  pressure 
obtained  in  earlier  experiments  being  50,000  lb.  to  the 
square  inch. 

While  Prof.  Bridgman's  discoveries  and  deductions 
are  of  considerable  interest  to  the  scientist  and  offer  to 
the  layman  a  reliable  basis  for  conjecture,  which  may  or 
may  not  serve  an  end  of  practical  value,  it  is  obviously 
true  that  the  ice  and  refrigerating  industry  is  not  affected. 
— Ice. 
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CORRESPONDENCE  OF  AN  OLD  ENGINEER  AND  HIS  SON 

Qualifying  for  Advancement;   Appropriate   Clothing;  Adjustments 


MY  DEAR  SON: 
We  were  both  glad  to  know 
that  you  arrived  at  the  job  all  safe,  especially 
mother.  You  know  mothers  have  a  feel- 
ing for  the  children  that  no  father  ever  had,  and  they 
always  seem  to  judge  things  from  the  view  point  of 
a  generation  ago.  It  is  hard  for  a  mother  to  become 
accustomed  to  the  transition  of  events.  You  are  her 
baby  now  just  the  same  as  you  were  25  years  ago  and 
she  still  thinks  that  you  need  watching  to  see  that 
you  don't  get  hurt,  the  same  as  you  did  then. 

Well,  we  were  glad  to  see  that  .you  have  grown 
into  such  a  man.  I  did  not  think  that  when  I  last 
saw  you  several  years  ago,  that  you  would  ever  get 
over  those  "kid"  ways,  but  it  seems  that  you  have 
grasped  the  fact  that  life  is  a  mighty  serious  propo- 
sition after  all  and  that  a  man  has  to  get  onto  the  job 
and  deliver  the  goods  right  straight  along  in  order 
to  be  very  much  these  days. 

There  are  too  many  men  hiding  away  from  the 
boss  that  seem  to  have  the  mistaken  idea  that  the 
world  owes  them  a  living  and  that  it  is  coming  to 
them  whether  they  hustle  for  it  or  not.  So  it  is  but 
natural  that  they  do  just  enough  to  keep  from  getting 
fired. 

Yes,  this  world  does  owe  each  one  of  us  a  living, 
but  let  me  tell  you  son,  that  by  gravy,  we  have  all 
of  us  got  to  get  out  and  collect  it.  The  custom  is 
altogether  too  common  for  men,  yes,  and  women  too, 
for  that  matter,  to  do  just  about  so  much,  and  feel 
that  if  they  do  any  more  that  they  will  not  get  any 
thanks  for  it  anyway. 

True  it  is  that  the  boss  cannot  always  see  all  the 
good  things  that  a  man  does,  but  it  does  not  take  long 
for  the  average  man  in  authority  to  get  onto  the  fact 
that  a  man  is  not  helping  the  cause  along  by  being 
an  incumbrance  on  the  payroll. 

It  makes  no  difference  whether  a  man  is  working 
out  an  intricate  problem  in  railroad  construction,  a 
bridge,  or  a  complicated  reverse  curve  on  a  3  per  cent 
grade,  or  whether  he  is  out  digging  post  holes.  If 
he  puts  his  whole  soul  into  his  work,  as  if  he  liked 
it,  it  is  soon  noticed  by  those  higher  up.  Some  day 
there  will  be  a  position  that  requires  a  man  of  a  cer- 
tain caliber.  Almost  instantly  his  mind  will  pick  out 
several  men  who  have  impressed  him  because  they 
seemed  to  work  because  they  liked  it,  and  not  because 
they  had  to  in  order  to  keep  from  starving  to  death. 

Then  it  is  simply  a  matter  of  picking  out  the  man 
that  is  better  fitted  for  the  position,  often  simmering 
down  to  the  one  that  smiles  in  preference  to  the  one 
who  does  not  because  he  wasn't  born  that  way. 

Many  men  will  never  know  how  many  times  they 
have  been  eliminated  from  an  advancement  contest 
because  of  their  faults.  You  perhaps  remember  Jim- 
mie  Driscol  who  worked  at  Blair's  foundry  when  you 
were  a  boy.  Jim  was  sober,  industrious,  and  liked  the 
work  and  could  get  it  out  in  time.  But  Jim  was  never 
known  to  get  to  work  any  more  than  a  second  early. 
Usually  he  was  just  going  through  the  gate  or  else 
running  down  the  street  just  as  the  7  o'clock  bell  rang. 
And  Jim  is  still  doing  that  same  thing  and  wondering 
why  his  other  good  qualities  never  landed  him  a 
better  job. 

You  have  often  heard  the  statement  made  by  em- 
ployes, "What's  the  use  of  breaking  our  necks  getting 


the  work  out?  We  do  not  get  any  more  thanks  for 
it  anyway."  A  man's  pride  in  giving  an  honest  day's 
work  for  an  honest  day's  pay,  ought  at  least  to  inspire 
him  to  give  the  boss  a  square  deal. 

Well,  Donny,  I  have  sort  of  written  you  *a  sermon 
before  I  thought  of  it  but  I  guess  that  it  will  not  do. 
you  any  harm.  So  the  "gang"  was  glad  to  see  you 
back  again  ?  Well,  that  is  the  test  of  manhood.  When 
the  boys  that  one  associates  with  give  a  man  a  cordial 
welcome  when  he  returns  after  an  absence,  that  is  a 
sure  sign  that  he  is  looked  up  to  by  them  as  a  man. 
And  after  all,  is  there  any  more  cordial  welcome  than 
the  grip  of  an  honest  fist  well  covered  with  dirt  from 
honest  labor? 

You  say  that  you  are  beginning  to  feel  that  the 
farther  you  get  from  the  overalls  the  more  sham  there 
seems  to  be.  Well,  this  is  true  in  a  sense,  although 
there  are  many  businesses  and  professions  where  over- 
alls are  as  much  out  of  place  as  a  woman  engineer. 
Still  I  believe  that  there  is  a  great  deal  of  truth  in 
what  you  say,  just  the  same.  A  boiled  shirt  and  a 
ten-cent  tie  will  make  a  snob  of  some  men,  or  rather 
boys,  whereas,  if  they  had  had  to  put  on  overalls  and 
stay  or  rather  start  in  a  position  for  which  they  were 
fitted,  they  would  not  have  had  the  chance  to  find  out 
how  important  they  were. 

Still,  there  are  men  who  wear  overalls  that  are 
more  or  less  of  a  sham  too.  Lots  of  men  put  on 
overalls  so  as  to  make  it  appear  that  they  are  all  ready 
to  jump  right  in  and  cut  ofif  a  big  slice,  yet  when 
Saturday  night  comes  they  have  hardly  soiled  them. 

This  doesn't  mean  that  a  man  must  get  himself 
all  over  cylinder  oil  and  coal  dust  just  because  he 
has  a  suit  of  overalls  on.  You  often  see  men  in  posi- 
tions of  trust  and  responsibility  who  would  no  more 
think  of  wearing  overalls  than  they  would  of  wearing 
a  plug  hat  around  the  plant.  No  matter  what  the 
job  is,  no  matter  whether  the  helper  can  get  away 
with  it  or  not,  they  seem  to  take  special  delight  in 
getting  their  clothes  dirty  just  to  show  their  con- 
tempt for  dirt  and  their  ability  to  buy  another  suit 
when  that  one  is  spoiled. 

But  to  get  back  to  the  overalls  again.  Did  you 
ever  see  a  man  who  wore  overalls  at  work  who  was 
ashamed  of  them?  Very  few.  When  a  man  gets 
all  togged  out  in  a  suit  of  jeans,  there  is  a  certain 
spirit  of  independence  about  him,  for  he  feels  that  he 
does  not  have  to  be  thinking  about  his  good  clothes 
all  the  time  like  a  woman  crossing  a   muddy  street. 

Well,  Donny,  we  are  glad  to  see  that  you  have 
been  promoted  again  or  rather  assigned  to  a  dififerent 
task,  for  there  are  some  very  good  reasons  why  a  job 
on  the  repair  gang  is  one  not  to  be  despised,  yet,  there 
are  so  many,  .many  things  to  be  learned  in  the  engine 
room  that  one  cannot  begin  too  early  if  he  has  any 
aptitude  for  the  business. 

Now  that  you  are  safely  settled  in  the  engine  room 
for  the  time  being,  let  me  tell  you  one  thing:  lose 
the  monkey  wrench.  This  does  not  mean  to  drop  it 
down  between  the  boiler  setting  and  the  wall,  or  hide 
it  in  the  hotwell,  but  whatever  you  do,  Donny,  don't 
start  to  twist  and  screw  every  rod,  nut  or  connection 
on  the  engines  in  an  endeavor  to  experiment  and 
learn. 

The  firm  paid  out  good  money  for  those  engines, 
generators  etc.,  and  the  chief  is  paid  good  money  to 
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see  that  they  earn  a  good  interest  on  the  money  in- 
vested in  them,  \\hen  the  engine  stops,  everything 
stops,  so  when  ihey  are  rnnning  all  right,  let  good 
enough  alone. 

There  is  nothing  that  can  raise  more  cain  around 
an  engine  room  than  an  engineer  (?)  who  is  always 
screwing  in  or  out  on  every  rod  and  connection  on  the 
valve  gear,  and  shifting  the  eccentrics  a  little  for  good 
measure.  There  never  was  a  community  that  boasted 
of  a  Corliss  engine,  but  what  had  a  good,  -live  speci- 
men of  the  "monkey  wrench  engineer." 

How  often  you  hear  a  man  say,  "She  hasn't  bin 
runnin'  just  to  suit  me  f'r  some  time,  so  I  slacked  \\p 
a  little  on  the  eccentric  rod  and  took  up  a  mite  on 
the  'saust  rods,  but  it  don't  seem  to  he'p  'er  a  bit,  f'r 
she  rattles  just  the  same." 

Deliver  me  from  the  man  that  is  everlastingly  tink- 
ering with  the  machine.  If  you  have  to  make  adjust- 
ments, or  you  find  that  something  is  not  right,  look 
into  the  matter  in  a  scientific  manner  and  if  it  is  a 
matter  that  has  to  do  with  the  valve  gear,  put  on  the 
indicator. 

The  indicator  will  tell  you  more  about  an  engine 
in  10  mill,  than  you  can  learn  with  a  monkey  wrench 
and  a  hammer  in  10  weeks,  and  w^hen  you  get  done 
it  will  give  an  answer  that  you  can  bet  your  last 
kopeck  on. 

Don't  worry  yourself  to  death  or  lie  awake  nights 
because  there  is  a  noise  in  the  crosshead  that  defies 
detection.  This  doesn't  mean  to  let  her  run  any  old 
way.  But  whatever  you  do,  go  at  it  as  a  business  and 
make  a  businesslike  job  of  it,  and  if  you  do  this  every 
time  you  have  to  put  a  wrench  on  the  engine,  it  will 
last  a  great  deal  longer — and  so  will  you. 

Well,  my  son,  it  is  time  to  close  and  put  the  cat 
out  and  go  to  bed.  Mother  sends  her  love,  and  wants 
you  to  remember  her  to  Hazel.  Of  course  they  never 
met,  but  it  looks  as  if  they  would  some  day. 

Affectionately,   your  father, 

Sandy  MacDougal. 


REPAIRING  A  PIPE 

Difficulties  Encountered  With  Underwater  Pipe  Line 
By  H.  L.  Sherman 

L.•\RL^'  last  summer  we  noticed  a  decided  increase 
in  the  amount  of  water  pumped.    Each  week  we 
had    to    run    the    pump    more    strokes    to   keep 
the   reservoir   full.     As   this   might  come  from 
inefficiency  of  the  pump,  the  water  valves  were  exam- 
ined as  well  as  every  point  about  the  pump  that  could 
cause  this. 

No  trouble  being  found  then,  we  made  an  examin- 
ation of  the  sewer  manholes  and  mouths  in  an  endeavor 
to  trace  the  waste,  but  could  find  only  the  usual 
amount  of  water  coming  -through  and  from  these 
sewers.  Inquiries  were  instituted  and  inspections 
made  as  far  as  time  permitted  in  an  endeavor  to  stop 
the  leaks.  Thus,  by  a  process  of  elimination,  we  de- 
cided that  there  probably  was  a  leak  in  the  line  cross- 
ing under  the  river. 

We  concluded  therefore  to  make  the  following  test : 
We  dug  down  to  the  line  in  the  street,  at  the  gate 
1  that  shuts  the  water  oflf  from  the  river  line,  and 
j  tapped  the  line  K>  in.  (this  should  have  been  1  in.), 
i  without  shutting  the  water  ofif  on  both  sides  of  the 
I  gate.  We  next  put  in  a  bypass  containing  a  water 
'  meter  between  the  taps,  or  in  other  wDrds,  around 
the  gate. 


Then  by  shutting  the  gate  on  each  side  of  the  river 
for  5  min.  all  the  water  going  out  the  leak  passed 
through  the  meter.  This  w^as  15  gal.  a  minute.  As 
we  were  very  busy  at  that  time  and  the  leak  did  not 
seem  to  be  of  an  alarming  size  it  was  not  repaired 
at  that  time.  The  water  and  connection  was  left  on. 
There  was  a  box  put  around  it  and  the  bricks  re- 
placed in  the  street. 

The  amount  of  water  pumped  continued  to  grow. 
Our  recording  gage  in  the  office  showed  lower  and 
lower  pressure  each  night  when  the  legitimate  con- 
sumption was  ofif.  The  registered  pressure  went  down 
from  155  to  147  lb.  a  square  inch. 

One  night  at  11  o'clock  we  shut  the  gate  on  the 
farther  side  of  the  river.  Then  at  11 :80  w'e  shut  the 
gate  that  fed  the  line.  The  chart  next  morning  showed 
an  increase  of  7  lb.  a  square  inch  when  the  second  gate 
was  closed.  That  is,  the  leak  was  cutting  down  the 
pressure  7  lb.  The  next  day  the  meter  showed  the 
leak  to  be  25  gal.  a  minute,  which  was  our  meter 
capacity  and  likely  less  than  the  true  amount. 

The  next  step  was  finding  the  leak.  One-inch  taps 
were  made  on  each  side  of  the  river  near  the  water's 
edge.  A  compressed  air  line  was  run  from  a  nearby 
machine  shop.  The  line  was  drained  to  the  water's 
edge,  the  gates  on  both  sides  of  the  river  being  closed. 
The  air  line  was  then  connected  and  the  balance 
of  the  water  blown  out.  The  tap  on  the  farther  side 
of  the  river  was  then  closed.  Soon  the  pressure  of 
air  ran  up,  showing  a  violent  disturbance  on  the  sur- 
face of  the  water  about  80  ft.  from  the  farther  shore. 
The  pipe  line  was  laid  in  a  trench  about  4  or  5  ft. 
deeper  than  the  river  bottom. 

The  last  time  we  had  investigated  the  line  was 
still  uncovered.  A  diver  was  hired  to  make  the  investi- 
gation. An  8-in.  split  light  Dressor  sleeve  was  ordered 
by  telegraph  to  be  sent  by  express,  also  one  by  freight 
for  future  needs.  The  diver  arrived  next  morning, 
bringing  with  him  his  helper  while  his  outfit  came  by 
express,  A  skifif  and  a  calking  boat  had  been  secured 
for  the  diver  to  work  from. 

A  hoist  boat  was  at  last  secured  for  use  the  next 
day.  This  boat  was  lying  about  6  miles  below  and  had 
to  have  some  fliews  put  in  the  boiler  before  it  could  be 
used.  We  next  secured  the  services  of  a  large  motor 
•boat  to  tow  the  hoist  boat  up.  The  next  morning 
there  was  a  heavy  fog  on  the  river.  W^e  started  for  the 
hoist  boat  slowly,  keeping  in  sight  of  the  river 
bank.  Three  hours  were  consumed  going  G  miles. 
At  last  we  reached  the  hoist  only  to  find  that  the 
boilermaker  had  forgotten  his  flue  expanders.  This 
caused  another  delay  but  about  noon  the  hoist  boat 
was  in  place,  and  at  1 :30  was  digging.  At  4  :30  digging 
was  completed  and  the  line  uncovered.  The  diver 
made  one  dive,  coming  up  in  about  3  min.  He  said 
it  was  ready  for  the  sleeve  but  he  would  not  finish 
until  next  day  as  he  did  not  propose  to  w^ork  overtime. 
The  hoist  was  sent  back.  The  next  day  the  w^ater 
was  shut  ofif  and  the  diver  put  on  the  sleeve.  An  air 
test  slibwed  another  leak.  A  flat  plate  of  steel  bolted 
by  stirrup  over  a  piece  of  soft  rubber  repaired  this 
one.  Probably  this  leak  was  caused  by  being  struck 
by  the  orange-peel  digger.  Another  test  showed  the 
line  to  be  tight. 

The  expense  of  this  job  was  nearly  $200.  Some 
of  the  items  w^ere  diver's  bill  $81.50 ;  hoist  boat  $25.00, 
motor  boat  $8.00,  sleeve  about  $12.00. 

The  first  full  month  showed  about  5,000,000  gal.  less 
pumped,  besides  a  decided  improvement  in  the  service 
on  the  hill  tops. 
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Cash  Paid  For  Ideas  Accepted.     Sketches  Desirable. 
We  Make  '^he  T>rawings 


TRAP  WISDOM 

^OTICING  Mr.  Simpson's  article  under  the  above 
title  in  the  Feb.  1  issue,  and  the  sketch  illustrating 
it,  I  cannot  help  adding  the  question  mark.  If  his 
sketch  shows  the  complete  piping  of  the  receiver  it  is 
no  wonder  that  the  return  clogged  up  on  turning  on 


PROPER   PIPING   FOR   RECEIVER 

a  new  or  cold  coil,  as  the  tank  was  practically  useless 
to  take  care  of  any  fluctuations  in  the  amount  of 
water  coming  into  it.  It  is  presumed,  however,  that 
the  pipe  P  extended  as  shown  by  the  dotted  lines 
in  the  sketch  herewith.  W.  T.  Meinzer. 


LAP  ON  CORLISS  VALVE;  STOPPING  A 
CONDENSING  ENGINE 

IN  the  February  1  issue,  Mr.  Dixon  explains  what 
lap  in  a  Corliss  engine  is,  but  he  neglects  to  say  what 
it  is  there  for.  Now  suppose  the  engine  had  a  heavy, 
load  thrown  on  it,  it  would  not  cut  off,  in  other  words 
it  would  be  carrying  the  hooks,  if  we  did  not  have 
any  lap  on  the  valve,  steam  would  blow  through.  So 
the  lap  is  for  the  purpose  of  cutting  off  the  steam 
before  the  engine  reaches  the  end  of  the  stroke,  in 
case  the  governor  does  not  cut  it  off. 

If,  while  shutting  down  a  compound  condensing 
engine,  the  condenser  pump  should  stop,  what  would 
you  do?  I  do  not  agree  with  Mr.  Dixon's  answer 
to  this  question.  In  my  opinion  if  you  close  your 
throttle  valve  you  create  a  vacuum  in  the  low-pressure 
cylinder.  If  your  pump  stops,  vacuum  breaker  fail- 
ing to  work,  your  condenser  will  be  flooded.  If  you 
have  a  greater  vacuum  in  the  low-pressure  cylinder 
than  you  have  in  the  condenser,  when  your  exhaust 
opened  for  release,  water  would  rush  in,  the  piston 
would  push  it  out  until  compression  takes  place,  trap- 
ping the  remaining  water,  and  damage  would  be  sure 
to  follow. 

To  stop  a  condensing  engine  which  exhausts  into 
a  jet  condenser,  I  would  close  the  throttle  valve,  and  wait 
until  the  engine,  almost  came  to  a  stop.  Then  I  would 
unhook  the  valve  gear,  give  it  steam  on  the  end  which 
required  it,  to  bring  it  to  a  stop,  often  you  don't  need 


to  admit  steam.  Now  after  closing  the  throttle  valve, 
if  I  found  that  the  condensing  pump  had  stopped  and 
condenser  was  flooded  with  water,  I  would  open  slightly 
the  throttle  valve,  and  that  would  keep  the  engine  turn- 
ing over.  Then  I  would  close  the  valve  between  the 
low-pressure  cylinder  and  the  condenser,  which  would 
open  the  atmospheric  valve,  running  the  engine  on  high 
pressure,  then  I  could  stop  it  in  the  usual  manner. 

While  the  engine  is  running  condensing,  of  course 
the  valve  between  the  low-pressure  cylinder  and  the 
condenser  is  open.  If  it  wasn't,  you  would  have  to  run 
high  pressure.  Tobey  J.  White. 


REMEDY  FOR  BELT  TROUBLE 


I 


N  the  July  15,  1913,  issue  of  Practical  Engineer,  I 
asked  for  a  remedy  for  our  trouble  with  the  belt 
that  drives  the  countershaft  of  our  air  compressor. 
This  belt  has  defied  us  a  long  time  and  readers  may 
be  interested  to  know  how  we  remedied  the  trouble  as 
described. 


mmszzzzi 


PULLEY  CROWNED  WITH   STRIP  OF   LEATHER 


We  took  a  piece  of  single  belt  2  in.  wide  and  Xow^ 
enough  to  reach  around  the  driven  pulley  and  scraped 
it  about  as  shown  in  the  sketch  at  A  A,  and  soaked  it 
in  hot  water  so  as  to  enable  us  to  take  most  of  the 
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stretch  out  of  it,  after  which  we  riveted  it  to  the  i)ulley 
face  as  shown  at  A  A.  Copper  rivets  were  used,  and 
[low  the  belt  runs  all  right.  We  find  that  even  a  thin 
larrow  string  of  belt  lacing  tightly  wound  around  the 
:enter  of  the  i)ullev  face  will  help  to  keep  a  badly  act- 
ing belt  on  a  pulley,  providing  the  belt  does  not  slip. 

T.  C.  R. 


CLEANING  GAGE  GLASSES 

[^ IMPLYING  to  the  letter  by  E.  C.  B.,  page  144,  Jan. 
15  issue  of  Practical  Engineer,  there  are  several 
:auses,  either  or  all  of  which  may  have  operated  to  break 
his  gage  glasses.  I  never  have  any  trouble  from  using 
a  wire  in  cleaning  gage  glasses.  The  only  gage  glass 
or  glass  tube  in  which  I  would  not  insert  a  wire  to 
clean  it,  is  that  over  the  nozzle  or  needle  valve  of  a 
lubricator.  A  slight  scratch  on  the  surface  of  this 
nozzle  where  the  drop  of  oil  accumulates  in  the  sight- 
feed  glass  of  the  ordinary  or  double  connection  hydro- 
static lubricator  may  cause  the  drop  of  oil  gradually  to 
crawl  over  on  one  side  of  the  nozzle  and  presently 
crawl  up  the  side  of  the  gage  or  sight-feed  glass  tube. 
This  nozzle,  too,  is  easily  scratched ;  but  this  is  getting 
awav  from  the  issue. 


LOCATION   OF   PARTICLES  THAT   MAY   C.\USE   BROKEN   GAGE 

GLASSES 


E.  C.  B.  should  have  submitted  a  sketch  of  the 
fittings  which  connect  the  gage  glass  with  his  Leblanc 
condenser,  because  many  of  us,  and  those,  too,  most 
likely  to  be  interested  in  his  problem  are  not  familiar 
with  the  details  of  his  condenser,  the  Leblanc.  If  he 
had  to  take  the  gagcglass  out  of  its  fittings  to  clean 
it  and  then  did  not  clean  the  old  packing  out  of  the 
packing  nuts  and  used  new  packing  when  replacing 
the  glass  in  its  fittings,  the  old  packing  being  rather 
hard  and  set,  may  crack  the  glass  and  the  operator 
not  notice  it  at  the  time.  Also  the  packing  nuts  must 
be  cleaned  thoroughly;  a  slight  lump  as  at  A  in  the 
sketch  may  be  the  cause  of  breaking  a  glass.  Also 
lumps  on  cither  side  of  threaded  pcjrtion  of  the  packing 
nut,  as  at  1>,  will  cause  the  packing  on  one  side  to 
pack  tighter  than  on  the  opposite  side  of  the  glass 
and  is  sure  to  break  the  tube,  all  of  which  the  operator 
may  not  notice,  and  when  the  glass  is  cut  into  service 
it  will  give  way  of  course. 

In  taking  the  gage  glass  out  of  the  fittings  to  clean 

it,  or  in  removing  a  plug  from  the  upper  fitting  of  the 

i  gage  glass  in  order  to  swab  out  or  clean  the  glass,  the 

:  fitting  under  the  stresses  of  the  wrench  may  have  been 

thrown    slightly    out   of   line   with    the    fitting   on    the 

;  opposite  end  of  the  glass,  which  would  probably  crack 

jthe  glass  and  it  would  give  w'ay  when  cut  into  service. 

Several  months  ago  one  of  the  gage  glasses  on  one 

'of  our  boilers  let  go,  and  I  did  not  have  anything  but 

an  old  gage  glass  that  I  could  replace  the  broken  one 


with,  and  it  was  so  dirty  and  gummed  up  that  it  had 
to  be  cleaned  if  I  were  to  use  it.  I  used  coal  oil,  gaso- 
line, crude  oil  and  what  not  trying  to  clean  that  glass, 
but  none  of  these  things  would  clean  it,  so  I  filled  the 
glass  about  half  full  of  ordinary  sand  and  then  poured 
in  some  coal  oil  to  help  the  sand  and  after  shaking  this 
mixture  around  for  a  while  I  had  a  clean  glass.  I 
placed  the  glass  in  the  fittings  on  the  boiler  where  we 
carry  140  lb.  gage,  and  the  glass  is  still  in  use. 

T.  C.  R. 


INDICATOR  DIAGRAMS 

Ox  page  236  of  the  Feb.  15  issue  are  reproduced 
some  cards  for  discussion.  In  my  opinion  the  load 
is  more  evenly  divided  when  cards  No.  3  and  4  were 
taken  than  shown  by  No.  1  and  2 ;  all  cards,  however, 
show  the  engine  will  stand  a  little  more  compres- 
sion on  the  crank  end.  The  humps  are  more  apparent 
in  cards  No.  1,  2  and  3  than  in  No.  4,  the  steam  line 
on  the  head  end  is  best  on  No.  4.  I  should  suspect 
the  indicator  is  at  fault  and  should  suggest  that  it 
be  looked  over  carefully  to  see  that  there  are  no  loose 
or  binding  connections,  then  thoroughly  cleaned  and 
oiled  before  making  further  changes  in  valve  setting. 

John  M.  Leitch. 


THE  OHIO  LICENSE  LAW 

J  READ  with  pleasure  the  requirements  of  the  Massa- 
chusetts Engineer's  License  Law  and  while  I  am  not 
thinking  of  making  an  application  myself  in  that  state 
it  might  be  of  interest  to  some  outside  of  Ohio  to  know 
our  law  here  in  regard  to  engineer's  license. 

First,  ope  is  required  to  have  spent  i  yr.  as  an  oiler, 
fireman  or  helper  in  an  engine  room  and  be  2i  yr.  of  age. 
He  then  presents  himself  before  the  examiner  of  his  dis- 
trict (we  have  8,  I  think,  in  this  state),  who  will  require 
a  sworn  statement  by  the  applicant  and  a  fee  of  $2  which 
is  not  returned  if  the  applicant  should  fail.  He  is  then 
given  a  list  of  50  questions  and  must  answer  at  least 
60  per  cent  of  them  before  he  is  granted  a  3rd  class 
license  and  if  he  fails  he  may  have  another  examination 
90  days  later.  The  examination  consists  of  a  written  ex- 
planation, of  the  questions  contained  on  the  examination 
cards  such  as  setting  the  valves  of  dififerent  engines  with 
automatic  and  throttling  governors,  their  different  work- 
ings, the  horsepower  of  several  sizes  of  engines ;  duplex 
pump  valve  setting  and  their  principle  of  working;  the 
different  engine  room  devices  and  what  used  for;  the 
different  designs  of  horizontal  return  tubular  boilers  as 
well  as  water  tube  and  their  fixtures  and  travel  of  the 
gases,  what  heating  surfaces  they  contain,  the  size  being 
given,  and  how  they  ought  to  be  connected  where  a 
number  of  boilers  are  being  used.  There  are  also  some 
questions  on  firing  and  how  boilers  ought  to  be  handled 
as  well  as  laying  up  a  plant  for  some  time  and  also  taking 
charge  of  strange  plants.  In  fact  all  questions  are  practi- 
cal and  the  idea  of  the  examination  is  to  find  out  how 
well  posted  the  applicant  is  and  if  he  is  capable  of 
handling  a  large  plant.  We  have  ist,  2nd  and  3rd  class 
licenses;  an  applicant  must  have  2  yr.  experience  for  a 
2nd  class  and  3  yr.  for  ist  class  papers.  None  of  our 
licenses  are  limited  as  we  have  some  chiefs  in  quite  large 
plants  that  hold  only  3rd  class  papers  who  are  the  very 
best  engineers ;  at  least  they  have  been  in  charge  of  their 
lespective  plants  for  years. 

I  think  wc  have  a  fair  examination  for  all ;  of  course 
we  have  some  who  claim  not,  but  any  one  who  will  try 
ought  to  be  able  to  pass  the  3rd  class  grade.    Our  license 


378 


PRACTICAL    ENGINEER 


April  1,  1913 


runs  for  i  yr.  (if  not  sooner  revoked  for  cause)  when 
we  are  notified  by  our  district  examiner,  then  we  send  our 
old  Hcense  in  with  $2  for  renewal  and  he  mails  the  new 
license  to  us.  We  also  have  a  chief  examiner  who  has 
charge  of  the  work  of  the  district  examiners  and  also 
who  is  at  the  head  of  our  boiler  inspection  law,  which 
went  into  effect  Jan.  i,  191 2.  Roy  Stahl. 


METALLIC  PACKING  FOR  PUMPS 

J  HAVE  read  with  considerable  interest  Mr.  Robin- 
son's letter  in  the  February  1  issue  of  Practical 
Engineer,  page  188.  His  experience  with  rod  pack- 
ings is  of  value,  and  I  thank  him  for  responding  to  my 
request  in  a  former  issue.  What  I  had  in  mind  par- 
ticularly was  the  use  of  metallic  packings  for  the  water 
ends  of  pump  rods. 

I  have  had  experience  with  various  kinds  of  pack- 
ing, both  metallic  and  fibrous,  in  the  boxes  of  piston 
rods  and  valve  stems,  but  I  have  not  seen  any  appli- 
cation of  metallic  packings  to  the  water  ends  of  ordin- 
ary pumps.  I  presume  that  metallic  packing  is  used 
for  pump  rods  somewhere,  or  if  it  is  not,  why  not? 
What  I  would  like  to  learn  is,  have  any  readers  of 
Practical  Engineer  known  of  metallic  packing  being 
used  for  that  purpose,  and  with  what  results  as  com- 
pared with  the  use  of  flax  or  other  soft  packing. 

It  seems  to  me  that  metallic  packing  would  be 
better  for  pump  rods  than  any  soft  packing  when 
all  things  are  considered,  yet  we  hear  little  or  nothing 
about  that  matter.  Many  a  pump  rod  is  packed  with 
soft  packing  which  is  screwed  up  so  tightly,  that  the 
frictional  resistance  must  be  enormous,  comparatively 
speaking.  This  screwing  up  tightly  could  not  occur 
with  most  metallic  packings  that  could  be  applied, 
without  the  fact  being  discovered  soon. 

When  frictional  resistance  and  possible  scored  rods 
are  thought  of,  it  seems  as  though  metallic  packing 
for  pump  rods  would  make  a  worthy  competitor  for 
flax  or  other  soft  packings. 

Has  any  reader  anything  further  to  offer  on  the 
subject?  Charles  J.  Mason. 


PLANT  MANAGEMENT 

RY  reason  of  my  accepting  a  position  in  a  central  sta- 
tion in  one  of  the  eastern  states,  a  short  time  ago, 
it  was  my  good  fortune  to  see  how  a  really  up  to  date 
plant  was  managed  economically  and  satisfactorily  to 
every  one  connected  in  any  way  with  it.  The  crew  con- 
sists of  3  engineers,  an  oiler,  and  2  firemen.  Owing  to 
the  chief,  who  has  the  best  method  of  handling  men  that 
I  have  ever  seen,  the  crew  works  in  perfect  accord,  each 
one  ready  to  do  his  share  of  the  work  and  part  of  an- 
other's if  need  be.  There  is  a  strong  fraternal  feeling 
between  them  from  chief  down  to  firemen  and  to  this  is 
due,  in  my  belief,  the  well  organized  operation  of  the 
plant. 

The  chief's  hours  are  from  7  a.  m.  to  4  p.  m.  That 
of  the  2nd  engineer  from  i  p.  m.  to  10  p.  m.,  and  the 
3d  engineer,  10  p.  m.  to  7  a.  m.  The  firemen  have  12-hr. 
shifts,  changing  at  i  p.  m.  and  i  a.  m.  The  engineers' 
wages  are  $90,  $70,  $60  a  month  respectively,  the  oiler 
and  firemen  receiving  $50  a  month.  My  stay  was  of 
necessity  of  short  duration  and  in  this  way  I  missed  get- 
ting the  data  and  figures  showing  the  relation  between 
the  output  and  the  cost  of  production, 

A  report  is  made  each  day,  giving  the  amount  of  fuel 
and  water  used,  and  just  the  amount  of  power  produced 
and  in  what  way  it  was  used  and  by  whom.     The  plant 


consists  of  the  following  apparatus :  Boiler  room,  3 
310-hp.  Stirling  water-tube  boilers,  each  equipped  with 
16  Kirkwood  gas  burners,  8  on  each  'side  of  furnace, 
burning  natural  gas,  and  a  Chaplin-Fulton  gas  regulator 
supplies  gas  to  the  furnaces  in  the  amount  needed ;  2  Piatt 
Iron  Works  outside  center-packed  plunger  feed  pumps, 
9  by  6  by  10  in. ;  i  Snow  duplex  water  works  pump,  12  by 
6  by  12  in.;  I  Blake,  duplex  oil  pump,  3  by  2  by  3  in.; 

1  looo-hp.  Pittsburgh  open  feed-water  heater  which 
raises  the  feed-water  temperature  to  210  deg.  The 
boilers  are  furnished  with  Reliance  water  columns,  and 

2  pop  safety  valves  of  ample  capacity  are  on  each  boiler. 
Feed-water  regulators  are  to  be  installed  soon. 

The  engine  room  contains  2  200-kw.  Westinghouse 
automatic  compound  single-acting  engines  direct  con- 
nected to  Westinghouse  multipolar  d.  c.  generators  which 
furnish  power  to  the  street  railway  at  a  voltage  of  550, 
speed  200  r.p.m.,  cylinder  size,  18  by  30  by  16  in. ;  2  West- 
inghouse automatic  compound  single-acting  engines,  16 
by  27  by  16  in.,  speed  240  r.p.m.  belted  to  Westing- 
house 180-kw.  2-phase  a.  c.  generators,  making  515 
r.p.m.,  and  generating  current  at  2200  volts  which  is 
stepped  up  by  transformers  to  6600  volts  for  the  com- 
mercial line,  which  is  3  phase.  The  lighting  circuit  is 
supplied  at  a  voltage  of  2200;  1  Westinghouse  motor- 
generator  set  of  ISO  kw.  capacity ;  1  500-kw.  mixed- 
pressure  turbine  working  in  connection  with  a  Lablanc 
condenser,  and  1  12  by  12  in.  slide  valve  engine  direct 
connected  to  a  fan  10  ft.  in  diameter,  located  in  the  up- 
take to  the  stack,  making  a  very  efficient  induced  draft 
system ;  a  15-panel  switchboard  is  furnished  with  the 
usual  fittings  for  handling  the  various  circuits  easily 
and  quickly.  The  pipe  lines  and  Holly  system  are  laid 
out  in  a  manner  to  accomplish  the  best  results  in  the 
least  complicated  way.  Everything  is  kept  in  the  pink 
of  condition  and  cleanliness,  although  at  times  the  en- 
gines carry  a  heavy  over  load  for  hours  at  a  stretch, 
which  of  course  makes  it  quite  an  item  to  keep  them  in 
good  order  and  economical  adjustment.  This  station 
could  in  several  ways  serve  as  a  model  to  those  con- 
templating building  a  plant,  and  to  many  chief  en- 
gineers who  have  trouble  in  managing  theiir  subordi- 
nates. 

I  have  secured  a  copy  of  the  daily  station  log  for 
the  date  given,  which  gives  all  necessary  data  on  the 
operation  except  the  cost  of  fuel  and  water  which  is 
under  the  control  of  the  power  company,  this  of  course, 
makes  a  considerable  saving  in  these  bills.  The  water 
evaporation  looks  high  but  a  goodly  percentage  of  it 
was  used  for  the  glands  and  water  seal  on  the  turbine 
and  condenser  pump  and  make-up  water  for  the  air 
pump.  The  evaporation  used  to  run  about  1.1  lb. 
water  to  1  cu.  ft.  gas ;  that  is,  before  the  turbine  was 
installed.  The  way  the  turbine  (6600  volts  3-phase)  is 
run  in  parallel  with  the  2200  volt  2-phase  generators 
is  as  follows:  The  2  150-kw.  transformers  are  wired 
to  take  2200  volts  2-phase  current  and  produce  6600 
volts  3-phase  current,  and  the  turbine  is  connected  be- 
hind the  transformer  on  the  6600  volt,  3-phase  side  and 
runs  in  parallel  with  the  2200  volt  generator  through 
the  transformer.  The  transformer  acting  as  a  step-up 
or  step-down  transformer,  according  to  which  side  is 
the  heavier  in  proportion  to  the  generators  running. 

The  chief's  method  in  handling  his  subordinates  to 
secure  the  fraternal  spirit  mentioned  can  be  explained 
in  just  11  words :  "Do  unto  others  as  you  would  have 
others  do  unto  you."  Each  member  of  the  crew  tries 
to  live  up  to  this  rule  and  as  a  result  their  work  is 
never  slighted  in  the  least,  and  they  are  always  ready 
to  do  a  "good  turn"  when  chance  offers.     This  chief 
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never  "goes  up  in  the  air"  when  a  mistake  is  made  or  "boss,"  but  is  "hail  fellow  well  met"  with  every  one  in 
an  accident  happens,  and  gives  everyone  in  sight  a  the  plant  and  treats  all  alike  no  matter  what  their  po- 
"calling"  whether  to  blame  or  not,  like  a  good  many      sition.     No  one  with  such  examples  before  him  could 
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DAILY  LOG  SHEET  OF  A  WELL  MANAGED  PLANT 


engineers  do  who  are  continually  complaining  of  the 
kind  of  help  they  have.  He  doesn't  consider  it  neces- 
sary  to  "stand   on   his   dignity"   to   show   that   he   is 


do  less  than  his  best,  and  in  this  way  they  all  work  to 
a  common  end,  namely,  to  please  "the  big  boss,"  not 

Le  Roy  Scott. 


3S0 


PRACTICAL    ENGINEER 


April  1,  1913 


SUCCESSFUL  TANK   GAGE 


AFTER  trying  3  different  ideas  for  a  suitable  and 
reliable  gage  to  register  the  depth  of  the  water 
in  our  supply  tank  situated  underground  and  at  a 
short  distance  from  the  power  building,  I  made  a 
gage  after  my  own  ideas  which  works  perfectly. 

The  gage  is  hung  on  the  boiler  room  wall  and  is 
easily  seen  and  read.  The  tank  is  10  ft.  deep,  but 
on  account  of  insufficient  head  room  in  the  boiler  room 
the  gage  board  could  only  be  6  ft.  long  (a  5-ft.  board 
makes  a  neater  size,  and  appearance  also,  than  one 
10  ft.  long),  so  I  had  to  use  a  suitable  reducing  motion 
to  reduce  the  travel  of  the  index. 
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GAGE   TO   INDICATE   WATER  LEVEL 

After  trying  2  different  motions,  which  gave  more 
or  less  trouble,  I  decided  to  use  pulleys  arranged  as 
shown  in  the  sketch  which  works  without  any  trouble 
or  attention.  The  figures  are  spaced  6  in.  apart  and 
read  feet  of  water.  The  float  may  be  made  of  2-in. 
pine  planed  and  shellaced  so  as  not  to  water-log,  but 
must  be  heavy  enough  to  handle  the  cord  and  index. 
The  weight  on  the  index  should  be  only  heavy  enough 
to  keep  the  line  taut  and  insure  the  index  lowering 
when  the  float  rises.  J.  A.  L. 


CLEANING  GAGE  GLASSES 

VyHILE   I   am   not  in  a  position   to  state  definitely 
what  caused  the  glasses  to  break,  I  can  tell  E.  C.  B. 
how  to  clean  gage  glasses  effectively  without  remov- 
ing them  from  the  gage  cocks. 

First  get  some  muriatic  acid  in  a  shallow  vessel, 
next  heat  the  glass  by  blowing  water  and  steam 
through  it,  then  turn  off  the  gage  cocks  tightly  and 
with  the  drain  cock  open  immerge  the  cock  into  the 
acid  so  that  when  the  glass  cools  the  vacuum  which 
forms  will  draw  the  acid  into  the  glass  and  cut  off 
any  and  all  dirt.  A.  D.  Trussler. 


AIR  COMPRESSOR  CARDS  FOR  CRITICISM 

ACCOMPANYING  indicator  cards  were  taken  from  . 

14  by  22  by  36-in.  Allis-Chalmers  air  compressor;!! 
No.  1  from  steam  cylinder  running  at  88  r.p.m.  on  125' 
lb.  steam  and  29  lb.  air  pressure  with  a  60-lb.  spring, 
engine  being  controlled  by  the  governor.  No.  2  was 
taken  at  59  r.p.m.,  124  lb.  steam,  29  lb.  air  pressure, 
using  60-lb.  spring,  the  engine  being  throttled.  No. 
3  is  from  the  air  cylinder,  speed  88  r.p.m.,  30  lb.  air, 
125  lb.  steam,  with  16-lb.  spring. 

Steam  end  of  the  Compressor  is  equipped  with  Cor- 
liss valves,  air  inlet  valves  are  also  of  Corliss  type, 
outlet  valves  are  spring  poppet. 


/vo./ 


NO.S 


NO.  J 


CARDS   FROM  STEAM  AND  AIR   CYLINDERS  OF  AIR 
COMPRESSOR 

Any  criticism  would  be  appreciated,  but  I  think  all 


cards   are   good. 


Engine   exhausts 


into   a    Cochrane 


heater  and  thence  through  heater  coils.  Condensation 
is  returned  to  the  heater  and  then  to  boiler-feed  pump. 
There  is  a  vacuum  shown  on  air  card  which  I  believe 
is  practiced  on  all  efficient  compressors  of  recent  date, 
allowing  air  in  cylinder  to  expand  to  and  below  atmos- 
pheric pressure  before  allowing  the  inlet  valves  to 
open.  N.  V.  Tanner. 


All  LIFE  IS  A  SCHOOL,  a  preparation,  a  purpose :  nor 
can  we  pass  current  in  a  higher  college,  if  we  do  not 


undergo  the  tedium  of  education  in  this  lower  one. 


I 
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For  Saving  '^ime,    WorJ^  and  'trouble 


Kink  for  Lathe  Workers 

'piIIS  sketch  siiows  a  way  that  may  save  time  for 
some  lathe  work ;  A  represents  a  face  plate  on  lathe ; 
B  represents  a  center  to  be  placed  in  tail  stock  of 
lathe.  This  center  can  be  made  any  size  desired.  Any 
flat  piece  of  casting  having  a  small  hole  in  center  or 
not  larger  than  center  itself  can  be  more  quickly  cen- 
tered than  by  guess  work.  First,  place  casting  against 
face  plate  or  between  3  or  4-jawed  chuck,  then  screw 


A 

<d 

1 

B 

CEXTEKIXG    PIECE    FOR    LATHE 


tail  Stock  center  into  hole  of  casting;  casting  may  then 
be  bolted  on  or  the  jaws  of  a  chuck  screwed  down  on 
it;  then  the  tail  stock  center  may  be  withdrawn  from 
the  hole.  Dan  Schififbauer. 


Babbiting  a  Crosshead  Shoe 

'PIIE  babbit  lining  of  one  of  the  crosshead  shoes  of 

one  of  our  vertical  ammonia  compressors  came 
loose  and  cracked  and  a  number  of  pieces  dropped 
out,  so  it  became  necessary  to  put  in  a   new  lining. 

As  our  lathe  was  not  large  enough  to  swing  the 
shoe  it  became  necessary  to  babbit  it  in  place. 

The  piston  rod  was  first  centered  between  the 
guides  by  adjusting  the  shoes;  the  crosshead  was 
brought  up  to  nearly  the  top  of  the  guides,  the  con- 
necting rods  disconnected,  and  the  defective  shoe  taken 
out ;  the  old  babbit  was  chipped  out  and  the  shoe 
cleaned  with  gasoline  and  put  back  in  place  on  the 
crosshead.  The  adjusting  wedge  was  set  so  as  to 
bring  the  shoe  as  close  to  the  crosshead  as  possible 
ainl  allow  the  maximum  amount  of  metal  to  be  poured 
l)(.ivveen  the  shoe  and  guide. 

The  good  shoe  was  then  brought  tightly  against  the 
uuide  by  placing  blocks  of  wood  against  the  piston 
r  d  on  the  opposite  side  and  using  wedges  to  tighten 
them. 

Pieces  of  1-in.  board  about  3  in.  wide  and  a  little 
longer  than  the  shoe  were  placed  on  each  side  of  the 
^li'ie  and  wedged  in  place  against  the  sides  of  the 
>lioc  and  the  guide.  On  the  bottom  end  of  the  shoe 
a  piece  was  cut  to  fit  the  curvature  of  the  guide  and 
blocked  in  place. 


Holes  in  the  guide  and  shoe  were  plugged  with 
wooden  plugs.  The  openings  and  joints  were  plastered 
with  fire  clay. 

When  everything  was  ready  the  metal  was  heated 
in  a  portable  forge  and  poured  until  the  metal  came 
up  even  with  the  top  of  the  shoe. 

When  it  had  cooled,  the  board  strips  and  blocking, 
etc.,  were  removed,  the  shoe  taken  out,  scraped,  and 
the  edges  trimmed  and  put  back  in  place.  The  con- 
necting rod  was  then  connected,  the  shoe  adjusted 
to  an  easy  running  fit  and  it  has  been  running  without 


trouble   ever  since. 


Thos.   G.  Thurston. 


Home-made  Hydraulic  Pump 

'pHE    accompanying    sketch    shows    an    easily    con- 
structed   hydraulic    pump    I    made   to   test   a    new 

piston  I  had  cast  for  our  gas  engine. 

The   cylinder   A   was   made   of  a    piece   of   lj4-i"- 

brass  pipe  24  in.  long,  the  ram  B  was  made  of  a  piece 

of   3^-in.   rod   2-4   in.   long.     Two   washers   are    3^    in. 

thick  and  a  leather  washer  is  cut  a  little  larger  than 


uc» 


IIYDUAULIC   IT.MP  MADE  FOU  TESTING   PURPOSE 

the  diameter  of  the  pipe  A.  The  nuts  CC  hold  the 
washers  together,  the  handle  is  a  piece  of  1-in.  pipe 
with  a  ^-in.  hole  in  the  center  and  held  to  rod  B 
with  2  nuts.  The  guide  D  is  a  1^  to  >^-in.  bushing 
screwed  in  the  coupling  E.  A  1^4  by  %  by  ^-in. 
tee,  nipples  G^  in.  long,  two  ^-in.  check  valves  and 
2   ^-in.  ells  completed  the  job. 

The  piston  was  tested  with  300  lb.  pressure  with 
ease.  J.   B.   Linker. 


To  LIVE  i.\'  THE  PRESENCE  of  great  truths  and  eternal 
laws — that  is  what  keeps  a  man  patient  when  the  world 
ignores  him — and  calm  and  imspoiled  when  the  world 
praises  him. 

— Balzac. 
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Expert  Help   When  In  'trouble.     If  You   Want 
Quick  ylnswer  Enclose  a  Stamp 


Answers    to    Massachusetts    Examination    Questions 
for  First  Class  License* 

_^LTHOUGH  the  question  does  not  state  the  char- 
acter of  the  joint  to  be  figured,  the  fact  that  2 
different  pitches  for  the  rivets  are  given  indicates 
that  the  joint  is  of  the  butt  strap  construction  as 
shown  in  Fig.  1. 

We  will  assume  it  to  be  triple  riveted.  As  the 
question  does  not  ask  for  an  analysis  of  the  joint  we 
will  take  the  simplest  manner  of  figuring  to  ascertain 
the  percentage  of  strength  of  the  joint  in  comparison 
to  the  strength  of  the  solid  plate. 

The  weakest  place  in  a  well  designed  joint  of  this 
type  is  along  the  first  row  of  rivets,  because  they  are 
in  single  shear,  and  as  we  figure  the  modes  of  failure 
as  we  approach  the  center  of  the  joint  where  the 
plates  are  butted,  the  strength  continually  increases. 
The  percentage  of  strength  of  the  sheet  after  drill- 
ing the  rivet  holes,  to  the  strength  of  the  solid  plate 


FIG.   1.     BUTT  STRAP  BOIIjEB  JOINT 

for  the  same  length  as  the  pitch  of  the  rivets  is  found 
by  subtracting  the  diameter  of  the  rivet  from  the 
pitch  P,  Fig.  1,  dividing  the  remainder  by  the  pitch 
P,  and  multiplying  the  result  by  100. 

In  our  example  we  have  7  —  0.8135-^7  =  0.8839 
0.8839  X  100  =  88  per  cent. 

As  the  rivet  holes  are  drilled  1/16  in,  larger  than 
the  rivets,  and  in  good  work  the  rivet  should  com- 
pletely fill  the  hole,  the  diameter  of  the  rivet  is  taken 
as  equal  to  the  diameter  of  the  rivet  holes.  So,  for 
a  13/16-in.  rivet  the  diameter  of  the  hole  is  %  in. 
and  the  area  after  driving  0.6013  sq.  in. 

The  question  does  not  state  the  rivet  material 
which  is  assumed  to  be  steel,  and  as  the  rivets  in  the 
outer  row  are  in  single  shear  they  will  be  assumed 
to  have  a  shearing  strength  of  43,000  lb.  per  sq.  in. 
To  find  the  percentage  of  strength  of  the  rivets  to 
the  plate  in  a  distance  equal  to  the  greatest  pitch 
of  the  rivets,  we  multiply  the  area  of  1  rivet  by  its 
shearing  strength  and  the  number  of  rows  of  rivets 

Questions  appeared  on  page  192,  February  1st,  issue. 


considered  in  this  case  1,  and  divide  that  product  by 
the  pitch  of  the  rivets  times  the  thickness  of  the 
plate  and  that  multiplied  by  the  tensile  strength  of 
the  plate. 

This  area  of  the  %-'m.  driven  rivet  is  0.6013  sq. 
in.,X43,000  X  1  =  35354.6  lb.  The  pitch  of  rivets  7 
X  0.8135  (the  decimal  of  the  plate  thickness  11/33)  X 
60,000,  the  tensile  strength  =  341,350.  Dividing 
35,354.6  by  341,350  =  0.74.  This  multiplied  by  100 
to  reduce  it  to  a  percentage  =  74  per  cent. 

This  is  a  lesser  value  than  the  strength  of  the  sheet 
as  previously  found,  due  to  the  fact  that  the  diameter 
of  the  rivet  specified  in  the  example  is  larger  than 
usually  used  for  the  thickness  of  the  plate  given.  So 
in  figuring  the  safe  pressure  we  will  use  the  factor 
74  per  cent  as  the  efficiency  of  the  joint. 


FIG.  2. 


TYPICAL  INDICATOR  DIAGRAM  FROM  CROSS-COMPOUND 
ENGINE 


The  formula  for  finding  the  safe  working  pressure 
is  T  S  X  t  X  %  -^  (R  X  F.S.),  in  which  T  S  represents 
the  tensile  strength  of  the  plate  taken  as  60,000  lb., 
per  sq.  in.,  in  our  example.  When  the  tensile  strength 
of  the  plate  is  not  given  and  the  material  is  known 
to  be  iron,  Massachusetts  Rules  take  it  as  45,000  lb., 
and  55,000  lb.  for  steel.  If  the  material  is  not  given 
the  safest  course  is  to  assume  it  to  be  iron  and  figure 
accordingly,  t  represents  the  thickness  of  the  plate  ■. 
and  %  the  efficiency  of  the  riveted  joint.  R  equals 
the  radius  of  the  boiler,  F.S.  the  factor  of  safety,  which 
according  to  the  Massachusetts  Rules  is  to  be  taken 
as  follows : 

For  boilers  not  over  10  yr.  old,  5. 

For  boilers  over  10  and  not  over  15  yr.,  5.5. 

For  boilers  over  15  and  not  over  30  yr.,  5.75. 

For  boilers  over  20  yr.  old,  6. 
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And  for  boilers  the  longitudinal  joints  of  which 
are  riveted,  the  shells  or  drums  of  which  are  not  ex- 
posed to  the  products  of  combustion,  5. 

We  will  assume  our  boiler  to  be  new  and  of  the 
tubular  type  and  will  use  5  as  the  factor  of  safety. 
As  practically  all  boilers  are  built  of  steel  nowadays, 
the  boiler  is  figured  on   that  base.     Diameter  boiler 


54  in. ;   the   radius  =  54 
60,000  X  0.3437  X  0.74 


2  =  27   in. 


152  lb.  per  square  inch. 


27X5 
2.  As  all  the  necessary  details  to  proceed  intelli- 
gently with  the  example  are  not  given  it  is  necessary 
to  make  certain  assumptions.  As  the  material  and 
diameter  of  the  braces  are  not  given,  we  will  take 
them  to  be  of  steel,  weldless,  and  diameter  of  1%  in. 
The  steel  heads  will  be  assumed  to  be  9/16  in.  thick. 


FIG.    3.      DIAGRAM    SHOWING    LEAKY    EXHAUST    VALVE 

Having  the  diameter  of  the  boiler,  also  the  height 
of  the  top  row  of  tubes  to  the  shell,  it  is  necessary 
to  find  the  area  in  square  inches  in  the  segment  of 
the  head  to  be  braced.  The  formula  for  the  area  of 
a  segment  is, 


4_H-^ 
3 


2  1<  4 

^, 0.608  =  A.  oj  - 

\    H 


3"\h" 


0.608 


in  which 
H   equals   the   height   in   inches   from   top   row   of 
;  tubes  to  shell,  minus  5  in.,  because  the  head  will  sup- 
1  port  3  in.  all  around  and  the  tubes  2  in.  above  them. 
R  equals  the  radius  of  the  boiler,  minus  3  in. 
D  equals  the  diameter  of  the  boiler  after  deducting 
3  in.  all  around  the  head  for  the  self-supporting  sur- 
face that  the  flanging  of  the  head  will  sustain  safely. 
0.608  equals  the  constant. 

Height  24.5  — 5  =  19.5.     19.5X19.5  =  380.     380  X 
l=l.-i20.     1520-^-3  =  507. 
1 30.    30  — 3  in.  =  27  in.    27  X  2 -f- 19.5  —  0.608  =  2.161. 


V2.161  =  1.47.  1.47  X  507  =  745.29  sq.  in.,  which  the 
12  braces  support,  each  brace  holding  745  -^  12  =  62 
sq.  in. 

As  7500  lb.  per  square  inch  area  is  allowed  for  a 
crowfoot  or  diagonal  brace,  when  made  of  steel  with- 
out weld,  and  each  brace  supports  62  sq.  in.,  the  load 
on  each  brace  is  7500  -^  62  =  120  lb.,  which  is  proved 
as  follows : 

The  total  load  to  be  held  by  the  braces  is  745 
times  120,  equals  89,400  lb.  As  each  brace  can  sus- 
tain 7500  lb.,  and  there  are  12,  they  can  hold  12  X 
7500  =  90,000  lb.,  which  is  a  trifle  more  than  the  load 
they  carry. 

3.  The  formula  for  determining  the  efiiciency  of 
the  ligament  between  the  tubes  when  the  holes  are 
drilled  diagonal  to  the  axis  of  the  drum  is:     (P — .d) 


P  =  Diagonal  pitch  of  the  tubes  in  this  example 
6  in. 

d  =  Diameter  of  the   tube  =  4   in. 

p  =  Distance  longitudinally  between  the  tubes  = 
5.75  in. 

(6  — 4) -^5.75  =  0.348.  0.348X100  =  34.8  per 
cent  efficiency. 

4.  See   Figure  2. 

5.  To  figure  the  horsepower  of  an  engine,  the  well 

PLAN 

known  formula  ^  hp.,  will  be  used. 

33,000 

P  =  ]\Iean  efifective  pressure  per  sq.  in.  on  the 
piston. 

L  =  Length  of  stroke  in  feet. 

A  =  Area  of  the  piston. 

N  =  Number  of  strokes  of  piston  per  minute. 

Diameter  of  piston  28  in.  Area  =  28  X  28  X 
0.7854  =  615.75  sq.  in.  Length  of  stroke  60  in.  or 
60/12  =  5  ft.,  and  as  the  revolutions  per  minute  is  75, 
there  are  150  strokes  =  N. 
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FIG.  4.   DIAGRAM  OF  A  SIPHON  CONDENSER 

The  mean  effective  pressure  is  not  stated  so  if 
we  use  the  Massachusetts  figure  of  50  lb.,  when  rating 
engines  to  determine  the  horsepower  for  a  simple  con- 
densing engine,  50  is  the  value  of  P. 

50X5X615.75X150  =  23,090,625.  Divided  by 
33,000  =  699.7  or  700  hp. 

6.  See  Fig.  3.  Much  depends  upon  the  extent  of 
the  leak.  The  writer  has  taken  cards  from  engines 
in  which  compression  was  sufficient  for  quiet  running 
when  exhaust  valve  leaked. 

7.  Much  depends  upon  the  construction  of  the 
valve  motion  and  the  speed  engine  runs.  I  have  suc- 
ceeded in  some  cases  when  the  speed  was  not  too 
high  to  turn  the  latch  in  such  a  manner  as  to  obtain  a 
larger  bite  of  the  hook  on  the  block  on  the  jim  crank, 
caused  by  the  blocks  becoming  worn  until  shutting 
down  time  came  when  the  blocks  were  turned. 

On  another  occasion  the  speed  was  such  and  the 
valve  design  of  such  a  character  the  only  way  to  finish 
the  run  was  to  have  the  oiler  hold  his  finger  on  the 
hook,  causing  it  to  engage  the  block  and  thus  lift 
the  valve. 

Sometimes  the  spring  can  be  given  more  tension 
to  cause  the  blocks  to  engage. 

8.  Briefly  described,  the  siphon  condenser  con- 
sists of  a  condensing  vessel  located  over  34  ft.  above 
overflow  of  the  hot  well  and  is  so  placed  that  the 
injection  water  and  condensate  will  run  out  against 
the  atmosphere  without  having  to  be  pumped. 
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The  injection  water  is  supplied  by  a  pump  or 
siphoned  by  the  condenser  after  priming.  The  exhaust 
steam  enters  the  top  of  the  condenser,  passing  down 
the  cone  to  G,  Fig.  4.  The  injection  water  enters  at 
W  and  between  the  brass  cone  and  the  casting. 

Water  and  steam  come  in  contact  and  cause  the 
steam  to  be  condensed  as  shown,  passing  downward 
through  the  contracted  neck,  which  consolidates 
the  mass  and  assists  in  the  removal  of  the  air,  acting 
as  a  sort  of  trap  to  prevent  any  possibility  of  air  get- 
ting up  into  the  condenser  from  the  tail  pipe  G. 

In  the  jet  condenser  the  injection  water  and  ex- 
haust come  in  contact  and  the  air  pump  handles  both, 
discharging  them  to  the  atmosphere.  A  closed  vessel, 
the  condenser,  is  mounted  above  the  air  pump  to  en- 
able the  hot  water  to  enter  the  pump  under  slight 
head.  The  spray  usually  has  a  hand  wheel  located 
on  top  to  allow  of  an  adjustment  of  the  spray,  beside 
the  regular  injection  valve. 


■UN£  STEAM 


FIG.    5.      VALVE    GEAR    OP    WESTINGHOUSE    ENGINE 

In  the  surface  condenser  the  construction  resembles 
the  straight  tube  feed-water  heater.  Usually  the  cir- 
culating water  passes  through  the  tube,  the  exhaust 
surrounding  them.  Generally  the  circulating  and  air 
pumps  are  placed  beneath  the  condenser.  The  exhaust 
enters  the  center  of  the  top  of  the  condenser,  which 
is  usually  horizontal,  surrounds  the  tubes,  then  on 
being  condensed,  falls  to  the  bottom  and  thence  to 
the  air  pump,  the  circulating  pump  causing  the  in- 
jection water  to  pass  through  the  tubes  and  to  final 
discharge. 

9.  Thermometers  are  good  indications  to  many 
conditions  in  plants  and  their  use  should  be  more 
general.  The  temperature  of  the  hot  well  as  read 
from  a  thermometer  in  comparison  to  the  vacuum 
carried  will  tell  of  a  leak,  also  the  speed  at  which 
the  air  pump  is  run  for  the  load  and  vacuum  carried, 
will  enable  the  engineer  to  tell  if  he  has  to  handle 
more  water  than  usually  provided ;  the  air  pump  is 
independent  of  the  circulating  pump  because  if  both 
are  driven  from  same  source,  change  of  speed  of  one 
would  affect  the  other. 


Some  surface  condensers  have  water  glasses  so  if 
any  water  appears  under  ordinary  operation  of  the 
air  pump  it  will  point  to  leaks  if  the  air  pump  is  in 
good  condition.  Subject  the  condenser  to  a  wate 
pressure  with  the  glass  watched  or  maintain  the  pres 
sure  and  with  the  heads  removed  the  tube  ends  may, 
be  watched. 

10.  The  probability  is  the  engine  was  loaded  when 
the    vacuum    was    lost    and    the    conditions    describe 
occur   before   the    load    comes   on    which    means   tha 
the  steam  pressure   is  too  high  for  the  friction   loa 
or  the   small   load  on  at  the  time   so   that   the   high 
pressure  cutoff  is  short  and  the  expansion  is  high  ini 
that  cylinder  yet  not  carried  to  the  point  where  th 
indicator  diagram  would  loop.     If  the  engine  was  t 
run   with    this    small    load    for  any   time,    reduce    th 
steam  pressure  or  shorten  the  cutoff'  on  the  low-pres 
sure  cylinder  and  not  have  the  high  pressure  exhaus 
valve  slam. 

11.  By  the  sound  of  the  engine,  watching  the  bel 
or  volt  and  ammeters  if  load  is  electric.     Also  look  a: 
the  travel  of  the  valve  stem  in  its  guide.     A  glanc 
at  the  exhaust  head  if  noncondensing  will  reveal  th 
character  of  the  load. 

13  and  13.  The  single  acting  Westinghouse  en- 
gines, both  simple  and  compound,  have  2  cylinders  and 
are  provided  with  a  single  (one)  piston  valve. 

14.  The  valve  takes  steam  in  the  center  and  ex- 
haust over  the  ends  in  the  Junior  and  Standard  engines, 
while  in  the  compound  the  admission  into  the  high 
pressure  cylinder  is  in  the  center,  that  cylinder  ex- 
hausts into  the  low-pressure  cylinder  inside  of  the 
head  and  the  low-pressure  cylinder  discharges  around 
the  end  of  the  valve. 

15.  The  valve  motion  of  simple  pumps  is  more 
complicated  than  that  of  the  duplex  type,  yet  modern 
designs  are  simple  and  more  reliable  than  the  older 
pumps  possessed. 

Generally  the  main  piston  rod  moves  a  rocker  bar 
or  tappet  which  engages  the  valve  stem,  moving  some 
form  of  auxiliary  valve,  the  auxiliary  valve  uncovering 
steam  ports  which  allow  steam  to  move  the  main 
steam  valve,  opening  communication  between  the 
steam  chest  and  cylinder,  at  the  same  time  permitting 
the  exhaust  to  pass  out.  Different  builders  accomp- 
lish the  result  in  different  ways. 

(To  be  continued.) 


Heating  Surface 

^A/ILL  you  please  tell  me  how  to  figure  the  heating 
surface  for  a  closed  coil  heater  to  heat  35,000  lb. 
of  water  per  hour  from  40  to  208  deg.,  the  water 
passing  through  the  coil  and  the  steam  on  the  outside 
at  4  lb.  exhaust  steam  pressure?  I.  M.  C. 

A.     The  mean  temperature  of  the  water  is  208  -|-f 
40-^2  =  124  deg.    At  4  lb.  pressure,  the  temperature 
of  steam  is  225.25  deg.  F.,  and  the  difference  betweemi 
the  temperature  of  the  steam  and   the  average  tem- 
perature of  the  water  is -101.25. 

The  number  of  heat  units  transmitted  per  square 
foot  of  surface  per  hour,  is  equal  to  101.25  X  200  = 
20,25,^0.  Two  hundred  heat  units  are  transmitted  in 
coil  heaters  per  square  foot  per  hour  per  each  degree 
difference  between  the  temperature  of  the  steam  an(Kj 
the  average  temperature  of  the  water.  You  are  heating' 
35,000  lb.  of  water  to  a  temperature  of  208  deg.,  there- 
fore it  will  require  35,000X208  —  40  =  580,000  heat 
units.  Then  the  heating  surface  you  will  require  wilii 
be,  580,000-^20,250  =  29.1  sq.  ft.  N.  G.  M. 
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What   Would  You  T>o  If  You  Had  These  Conditions   To  Meet? 


Oil  in  Condenser 

J  HAVE  a  surface  condenser  with  140  J/2-in.,  tinned 
tubes.     The  oil  inside  of  the  tubes  accumulates  and 
reduces   the   efficiency;   the   outside   or  water  side   is 
perfectly  clean. 

What  is  the  best  method  to  remove  the  oil? 
Would  kerosene  oil  or  an  alkali  do  the  work  without 
removing  the  heads  and  using  a  scraper?  I  should 
like  to  hear  from  the  readers.  Helos. 


Power  Plant  Questions 

J  SHOULD  like  to  have  the  opinion  of  some  of  the 
brother  engineers  on  the  following  questions;  I  have 
my  own  ideas  about  them,  but  may  be  wrong: 

1.  How  much  time  should  be  allowed  for  an  en- 
gine to  warm  up  before  putting  into  service? 

2.  What  is  the  standard  way  for  numbering  boil- 
ers in  a  bajttery,  from  left  to  right  or  from  right  to 
left? 

3.  Is  there  any  practical  way  for  distinguishing 
the  positive  from  the  negative  brushes  on  a  direct- 
current,  compound-wound  generator? 

4.  When  using  a  Tirrill  voltage  regulator,  if  the 
resistance  is  cut  in  on  the  generator,  it  will  raise  the 
exciter  voltage.    What  is  the  cause?  W.  K.  M. 


A  Criticism 

JN  your  issue  of  Mar.  1,  on  page  284,  under  the  head 
of    "Examination    for    Mine     Hoisting    Engineers, 
Springfield,  111.,"  I  find  2  answers  that  are  not  exactly 
correct. 

In  No.  7  you  say  the  rope  should  pass  2^  times 
around  the  drum  and  then  be  fastened.  The  mining 
laws  of  Illinois  state  that  there  shall  be  at  least  3 
idle  coils  on  the  drum.  Again  in  No.  4  you  say,  "Six 
rings  or  whistles  shall  call  for  a  reversal  of  the  fan." 
This  is  not  correct,  as  there  is  no  signal  prescribed 
by  law  for  the  reversal  of  the  fan.  But  6  bells  or 
whistles  calls  for  the  engineer  to  hold  the  cage  per- 
fectly still  until  notified  to  move  it. 

R.  M.  Packingham. 

Heater  Problem 

ANSWERING  the  inquiry  of  A.  J.  in  the  Mar.  1 
issue  of  Practical  Engineer  regarding  the  draining 
of  a  heater,  I  would  say,  in  the  first  place,  I  think  the 
way  the  1-in.  and  2y2-m.  drip  lines  are  connected  to 
the  3  by  2^  by  1-in.  tee,  forming  a  loop,  has,  when 
in  operation,  a  tendency  to  create  a  partial  vacuum. 
I  would  advise  putting  in  a  tee  in  place  of  an  ell 
at  the  bottom  of  the  heater  just  beyond  where  he 
now  drains  it.  This  will  give  a  more  unobstructed 
flow  of  condensation.  There  should  be  a  large  enough 
drip  to  handle  easily  the  condensation.  I  would  advise 
leaving  the  1-in.  drip  valve  closed,  except  when  need- 
ed,  as   the   one   drip    I   propose   should   be   sufficient. 

J.   H.   Norton. 


Heater  Problem 

REFERRING  to  A.  J.'s  heater  problem  on  page  286 
of  the  Mar.  1  issue  of  Practical  Engineer,  I  submit 

this   sketch   and   explanation. 

If  you  put  a  6  by  6  by  6-in.  tee  at  A  and  a  2-ft. 

length  of  6-in.  pipe  as  shown  with  an  open  drip  at  the 

bottom  you  will  no  doubt  overcome  your  trouble. 
The  velocity  of  the  exhaust  steam  is  high  enough 

to   carry   the   condensed    steam   around   the    elbow   in 
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NEW   ARRANGEMENT    OF    PIPING 

your  present  piping,  because  the  drip  in  it  is  small 
and  at  a  place  where  the  direction  of  flow  is  at  right 
angles  to,  instead  of  in  the  direction  of  the  drip,  so 
the  water  is  carried  along  with  the  steam.  If  you 
pipe  as  I  suggest,  the  water,  being  heavier  than  the 
steam,  will  be  shot  into  the  drip  leg  and  drained  off 
by  the  1-in.  drip.  A  smaller  drip  than  1-in.  might 
answer  the  purpose.  Chas.  Boardman. 


To  REMOVE  EXCESS  oil  from  parts  of  steel  tools  that 
have  been  hardened  in  oil,  place  the  articles  in  a  small 
tank  of  gasoline  which  when  exposed  to  the  air  will 
dry  off  immediately,  allowing  the  part  to  be  polished 
and  tempered  without  the  confusing  and  unsightly 
marks  of  burnt  oil. — Henley. 
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THE     ENGINEER'S     PART     IN     LAW-MAKING 

This  refers  not  only  to  the  laws  as  made  by  our 
legislatures  and  by  Congress,  but  to  the  local  legis- 
lation which  we  ordinarily  speak  of  as  city  and  town 
ordinances,  for  perhaps  in  the  latter  lies  a  greater . 
field  for  usefulness  of  the  engineer  who  knows  about 
technical  matters. 

The  great  lack  of  understanding  of  the  layman  in 
regard  to  engineering  facts  and  laws  is  evidenced 
very  much  in  newspaper  articles  and  in  court  trials, 
where  the  twisting  and  distortion  of  facts  is  ludicrous 
to  one  who  is  familiar  with  engineering  matters.  This 
is  not  to  be  wondered  at,  for  engineering  is  a  special 
and  specialized  calling,  and  it  is  doubtful  if  most 
engineers  would  show  any  better  knowledge  of  the 
points  of  law  or  the  facts  of  astronomy  or  medicine, 
than  do  newspaper  men  and  lawyers  of  the  facts  of 
engineering.  Nevertheless,  to  take  intelligent  action 
on  proposed  laws  and  ordinances  dealing  with  engi- 
neering matters,  the  public  official,  be  he  lawyer  or 
manufacturer,  must  from  some  source  get  an  intelli- 
gent understanding  of  the  business  in  hand,  and  this 
understanding  he  can  get  only  from  engineers  who 
know.  It  becomes,  therefore,  the  duty  of  engineers 
to  furnish  this  information  in  their  own  interest  and 
that  of  the  community. 

In  municipal  afifairs  especially,  it  is  a  favored  plan 
for  an  expert  to  be  employed  to  report  to  a  com- 
mittee, but  a  single  expert  is  human  and  is  likely  to 
have  bias  in  his  opinions — a  fact  which  is  recognized 
by  the  members  of  the  committee,  who  usually  dis- 
count the  opinions  of  their  hired  expert  to  the  point 
of  absolutely  disputing  his  conclusions.  Facts  and 
opinions  which  are  backed  by  a  large  body  of  men 
of  expert  knowledge  are,  however,  not  liable  to  such 
summary  treatment,  and  are  always  welcomed  by 
fairminded    public    officials   who   are    after   the   truth. 

Probably  the  3  most  vital  matters  of  interest  to 
operating  engineers  are  license  laws  and  rates  for 
electric  currents.  When  license  laws  come  up  for 
consideration,  there  is  always  interest  manifested  by 
the  public  press  and  by  employers,  and  the  opinions 
expressed  by  the  editors  of  the  newspapers  are  apt 
to  carry  much  weight  with  the  public  at  large,  as 
much  as  with  those  charged  with  the  duty  of  law 
making. 

A  recent  example  of  what  may  happen  comes  from 
Trenton,  N.  J.,  where  a  bill  is  before  the  New  Jersey 
legislature  authorizing  the  passage  of  ordinances  by 
the  governing  bodies  of  cities  and  towns  in  that  state, 
to  provide  for  examination  and  certificate  of  stationary 
and  portable  engineers.  The  usual  exemptions  are 
made  of  boilers  and  engines  under  control  of  the 
United  States,  of  the  railroads,  city  fire  departments, 
and  heating  plants  carrying  pressure  of  not  more 
than  10  lb.  In  an  editorial,  one  of  the  Trenton  papers 
questions  why  these  exceptions  have  been  made,  and 
characterizes  the  entire  attempt  as  an  effort  to  "add 
another  to  the  trade  monopolies."  The  entire  editorial 
was  based  on  a  misunderstanding  of  the  conditions. 
It  opposes  the  bill  and  concludes  that  "When  one 
recalls  the  fact  that  there  are  exceedingly  few  acci- 
dents reported  as  the  result  of  carelessness  or  ineffi- 
ciency on  the  part  of  stationary  engineers  and  fire- 
men, he  must  be  convinced  that  there  is  little  need 
of  examinations  and  licenses  for  the  very  simple  work 
of  running  a  stationary  boiler  or  engine." 

It  would  be  interesting  to  place  the  writer  of  this 
editorial  in  one  of  our  modern  power  plants,  equipped 


April  1,  1913 


PRACTICAL    ENGINEER 


387 


with  high-pressure  boilers,  mechanical  stokers,  Cor- 
liss engines,  low-pressure  turbines  and  alternating- 
current  machinery,  and  let  him  undertake  the  "very 
simple"  running  of  this  plant.  After  a  few  hours 
of  experience,  he  might  conclude  that  it  was  desir- 
able to  have  someone  of  expert  knowledge  and  effi- 
ciency to  be  responsible  for  this  work.  But  the 
editorial  was  printed,  and  the  opinion  of  many  read- 
ers influenced  by  it. 

In  this  case,  the  editorial  was  promptly  answered 
by  Karry  H.  Yates,  who  furnished  us  the  information, 
and  by  James  R.  Coe,  of  New  York  City,  who  pointed 
out  quite  plainly  the  reason  for  the  exemptions  in 
the  bill,  the  need  of  having  trained  men  in  charge, 
and  the  fact  that  accidents  are  not  so  rare  as  the 
editor  thought,  and  are  frequently  disastrous  to  life 
and  property.  The  editor  was  fair  enough  to  give 
these  communications  prominent  space,  and  to  the 
regular  reader  of  the  paper  they  would  correct  the 
wrong  impression ;  but  it  would  have  been  much 
simpler  if  the  editor  had  been  well  informed  in  the 
first  place,  so  that  his  editorial  might  have  had  the 
basis  of  correct  information,  even  if  his  opinion  was 
still  opposed  to  the  license  law. 

It  is  evident,  therefore,  that  engineers  must  make 
it  their  business  to  see  that  all  who  have  influence 
in  the  passing  of  laws  are  properly  informed  on  these 
points,  and  a  campaign  for  a  license  law  should  take 
in  not  only  the  legislators,  but  the  newspaper  editors. 

On  the  second  point — central  station  rates — the 
problem  is  more  difficult,  because  of  the  question  of 
vested  interests,  and  just  how  far  a  public  utility 
corporation  may  be  regulated.  The  facts  show  that 
in  many  instances  the  rates  quoted  are  based  on  a 
policy  of  "get  the  business,"  rather  than  cost  of  pro- 
ducing the  current  or  a  fair  return  on  the  investment. 
A  low  rate  for  current  supplied  during  the  light  load 
period  only  can  be  justified  on  the  basis  that  such 
current  is  really  a  by-product  of  the  plant,  and  if  the 
charge  for  it  brings  back  the  cost  of  labor,  fuel, 
supplies  and  distribution,  with  a  reasonable  profit,  it 
is  satisfactory,  since  the  plant  and  equipment  must 
be  maintained  to, supply  the  peak  load.  Such  a  low 
rate  cannot,  however,  be  justified  if  the  current  sup- 
plied at  that  rate  laps  over  onto  the  heavy  load  period 
of  the  station,  for  extra  generating  capacity  must 
then  be  installed  to  take  care  of  this  low  rate  load. 
Current  sold  in  large  quantity  to  a  single  customer 
can  also  fairly  be  sold  at  less  than  the  same  amount 
of  current  supplied  to  a  number  of  small  users,  be- 
cause the  distribution  cost  is  less,  although  tke  manu- 
facturing cost,  which  should  always  include  rlie  over- 
head charges,  will  be  the  same  whether  the  current 
be  distributed  from  the  switchboard  to  many  small 
customers  or  to  a  single  large  customer.  In  any  case, 
there  is  no  justice  in  selling  current  to  large  con- 
sumers at  less  than  cost,  and  making  up  the  loss  by 
charging  an  excessive  rate  for  current  supplied  in  small 
quantities,  for  either  power  or  lighting.  These  points 
should  be  strongly  emphasized  and  the  facts  placed 
before  the  public,  the  press  and  the  law-making 
bodies. 

An  instance  in  hand  is  the  station  at  Tacoma, 
Wash.  There  is  rivalry  between  a  private  company 
and  the  municipal  plant,  and  the  public  officials  are 
proposing  to  supply  current  at  a  rate  of  less  than 
one-half  cent  a  kilowatt-hour.  Superintendent  Thorn 
of  the  city  plant  has  given  the  following  table  as 
showing  the  cost  and  selling  price  per  kilowatt-hour 
for  various  annual  load  factors: 


— Cost —  Selling 

Per  Cent  Steam  Water  Price  for 

Load   Factor  Plant  Plant  Water 

15      1.54  1.52  2.44 

25      1.12  0.91  1.46 

33     0.97  0.69  1.10 

40     0.89  0.57  0.92 

50      0.81  0.46  0.73 

60      0.76  0.38  0.61 

75      0.71  0.31  0.49 

The  costs  given  are  evidently  those  at  the  switch- 
board, and  include  depreciation,  interest  on  the  money 
invested  and  operating  expenses,  but  do  not  include 
distribution  costs,  and  it  is  difficult  to  see  how  the 
selling  prices  given  can  be  quoted  after  including  the 
distribution  cost.  The  values  are  based  on  the 
assumption  of  a  fixed  annual  charge  of  $13  per  kilo- 
watt plus  an  output  charge  of  5  per  cent  per  kilowatt- 
hour  for  the  steam  plant,  and  a  fixed  charge  of  $20 
per  kilowatt  of  demand  on  water  power  plant.  The 
selling  price  is  stated  to  give  a  profit  of  6  per  cent 
on  the  investment. 

The  engineers  of  Tacoma  have  taken  up  the  matter 
and  have  shown  that  in  a  large  number  of  plants  in 
the  city,  even  the  low  rate  proposed  will  not  affect 
their  plants,  as  the  current  is  a  by-product  of  the 
heating  system  and  of  the  steam  used  for  industrial 
purposes,  and  costs  the  manufacturer  less  than  would 
purchased  current  even  at  the  low  rates  proposed. 
But  the  commission  in  Tacoma  has  refused  to  re- 
ceive the  evidence  of  the  engineers,  and  they  have 
gone  into  the  newspapers  of  the  city  to  state  their 
case  and  give  their  facts.  This  is  the  logical  and 
reasonable  way  to  handle  it,  because  it  will  educate 
the  public  in  the  matter  and  will  bring  public  opinion 
to  bear  on  the  law  makers.  The  estimate  of  the 
engineers  is,  that  including  the  cost  of  distribution 
current  cannot  be  sold  at  less  than  l}i  cents  per  kilo- 
watt-hour and  pay  expenses,  and  this  figure  will  fairly 
well  agree  with  the  facts  from  other  cities. 

Another  injustice  in  this  particular  case  is  the 
furnishing  of  tungsten  lamps  free  to  large  consumers, 
while  small  consumers  are  compelled  to  pay  for  them. 
It  is  just  such  unfair  conditions  as  this  that  engineers 
should  make  it  their  business  to  combat  and  over- 
come if  possible.  Facts  and  figures  must  be  put  in 
such  form  that  the  layman  can  understand  them,  and 
the  most  easily  understood  form  is  that  of  dollars  and 
cents,  of  cost  and  reasonable  selling  price. 

Co-operation  with  others  than  engineers  must,  of 
course,  be  secured,  so  as  to  remove  any  charge  of 
class  prejudice  or  class  interest,  but  the  owners,  manu- 
facturers and  superintendents  are  frequently  not  in 
position  to  give  the  necessary  information,  and  this 
part  of  the  work  must  be  done  by  the  engineer. 

WARNING 

A  NUMBER  of  complaints  have  come  to  the  Pub- 
lishers of  Practical  Engineer  from  northern  Ohio 
and  Indiana  that  a  party  signing  himself  C.  F.  Woods 
has  offered  Practical  Engineer  at  75  cents  and  $1.00 
per  year,  including  premiums.  This  man  is  an  im- 
poster  and  we  are  desirous  of  locating  him.  We  ask 
any  engineer  to  wire  us  information  immediately  at 
our  expense,  should  he  make  an  attempt  to  solicit. 

Do  not  give  a  subscription  or  pay  money  to  any 
one  who  is  unknown  to  you  or  who  can  not  show  a 
letter  of  authority  from  us.  All  our  agents  carry 
proper  credentials,  except  local  agents  working  among 
their  own  friends  or  acquaintances. 
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ACCEPTANCE  TEST  OF  LARGE 
HIGH- VACUUM  CONDENSER 

THE  data  given  below  are  from  tests  on  a  con- 
denser of  the  dry  tube  base  design,  manufac- 
tured by  the  Wheeler  Condenser  &  Engineering 
Co.,  Carteret,  New  Jersey,  installed  at  the  South 
Works  of  the  Illinois  Steel  Co.,  South  Chicago,  Illinois, 
in  connection  with  a  7000-kw.  Curtis  mixed  pressure 
turbo-generator. 

Low-pressure  steam  is  supplied  by  3  2000-kw.  com- 
pound reciprocating  engines,  which  discharge  into  a 
header  about  100  ft.  long.  In  addition  to  this  supply 
of  steam,  the  exhaust  from  blast  furnace  blowing 
engines  and  auxiliaries  is  used  up  to  a  capacity  of 
200,000  to  250,000  lb.  an  hour.  High-pressure  steam 
is  used  to  ca'rry  the  load  in  case  of  a  deficiency  in  the 
supply  of  exhaust. 

The  arrangement  of  condenser  and  auxiliaries  is 
shown  in  Fig.  1.  The  condenser  tube  surface  is 
arranged  in  2  sets  of  banks  on  either  side  of  the 
center  line  with  dry  plates  at  several  elevations  on 
each  side  draining  outward  towards  the  shell.  They 
divide  the  tube  surface  into  a  number  of  compart- 
ments, designed  to  give  the  most  efficient  and  even 
distribution  of  the  steam  to  all  of  the  surface. 

There  are  about  6000  1-in.  tubes  making  in  all 
about  25,000  sq.  ft.'  of  surface.     The  circulating  water 


The  circulating  water  is  drawn  from  Lake  Michi- 
gan through  an  intake  tunnel  150  ft.  long  and  dis- 
charged to  a  sewer.  The  circulating  pump  (Fig.  3) 
is  a  Wheeler  36-in.  double  suction  volute  pump, 
operating  at  a  speed  of  from  100  to  135  r.p.m.,  driven 


FIG.    3.      CIRCULATING   PUMP 


by  a  20  by  24-in.  Cooper  Corliss  engine,  which  may 
be  seen  in  the  background  of  the  photograph.  The 
dry  air  pump  is  a  14  by  36  by  24-in.  Wheeler  tandem 


FIG.    1.      ARRANGEMENT   OF    CONDENSER   AND    AUXILIARIES 


makes  2  passes  through  the  tubes  entering  at  one  end 
and  passing  through  the  lower  bank  of  tubes  on  both 
sides  of  the  center,  returning  through  the  top  bank 
to  the  discharge. 


rotative  dry  vacuum  pump  and  has  shown  reman 
able  efificiency,  as  indicated  by  the  tests.  Two  5 
centrifugal  hot  well  pumps  are  installed,  driven 
24-hp.  steam  turbines. 
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Guaranteed  Performance  and  Results  of  Tests 

T'lIE  following-  vacuums  were  guaranteed  with  temp- 
erature of  cooling-  water  70  deg.  F.,  and  the  quan- 
tity of  water,  not  mure  tbaii  34,000  gal.  a  minute. 


FIG.  2.     CURTIS  TURBINE  IN  ILLINOIS  STEEL  CO.  PLANT 


Vacuum 
28.3 
28.5 
28.6 
28.7 
28.9 


Load  in  lb.  of  Steam  per  Hour 
210,000 
185,000 
150,000 
120,000 
70,000 


Tests  were  made  by  the  steam  engineering  depart- 
ment of  the  Illinois  Steel  Co.,  to  check  the  guaranteed 
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FIG.  5.   RESULTS  OF  CONDENSER  TESTS 


Referring  to  Fig.  5,  it  will  be  noted  high  vacuums 
are  obtained  with  cooling  water  at  73^^  deg.  temper- 
ature.   . 

The  difference  in  temperature  between  the  dis- 
charged condensing  water  and  the  steam  ranged  from 
4  to  10  deg.  during  the  test  and  the  hot  well  temp- 
erature ranged  only  2  to  6  deg.  below  steam  tempera- 


FIG.  4.   TANDEM  ROTATIVE  DRY  VACUUM  PUMP 

ture.  The  high  coefficient  of  heat  transmission  was 
550  B.t.u.  per  sq.  ft.  per  hour  per  degree  difference 
in  temperature  with  a  load  of  210,000  lb.  of  steam  per 
hour. 

The  greatest  load  on  the  condenser  was  210,000 
lb.  of  steam  per  hour,  but  it  is  evident  from  the  test 
that  a  load  of  250,000  lb.  of  steam  per  hour  would  have 
carried  with  28-in.  vacuum  and  70  deg.  water.  This 
is  equivalent  to  10  lb.  of  steam  per  sq.  ft  of  surface, 
and  under  these  conditions,  the  coefficient  of  heat 
transmission  would  have  been  about  600. 


PIG.    6. 


22         24         26         28         30         32         34         36 
Discharge  Thousand  of  Gal.  per  Min. 

RESULTS    OF    TESTS    OF    CENTRIFUGAL    CIRCULATING 
PUMP 


values.  The  tests  were  made  in  July  with  inlet  cir- 
culating water  at  73.4  to  73.7  deg.  F.  In  calculating 
the  final  results,  the  performance  was  corrected  to 
70  deg.  water  and  a  smooth  curve  drawn  between 
vacuum  and  load  is  given  in  the  chart  of  Fig.  5.  The 
same  chart  also  gives  the  actual  vacuums  with  the 
water  a\eraging  about  73. G  deg.  F. 


The  coefficients  of  heat  transmission  are  calculated 
on  the  basis  of  980  B.t.u.  per  pound  of  condensate, 
and  by  the  logarithmic  formula  for  heat  transmission. 

The  test  on  the  Wheeler  dry  vacuum  pump  showed 
an  average  mechanical  efficiency  of  83.9  per  cent  which 
is  remarkably  high.  The  test  on  the  centrifugal  cir- 
culating pump  is  covered  by  the  chart  of  Fig.  6. 
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UNIONS  FOR  GAGE  GLASSES 
AND  PIPE 

MAKING  a  joint  in  a  gage  glass  is  a  distinctive 
novelty,  but  occasions  arise  where  such  a  joint 
is  desirable  when  a  long  glass  breaks  and 
sufficient  tube  is  not  on  hand  to  put  in  a  new 
one,  or  in  the  case  of  a  glass  which  is  giving  trouble 
to  provide  for  expansion.  The  union  shown  in  Fig. 
1,  the  Jones  universal  union,  made  by  W.  A.  Jones, 
of  Toledo,  O.,  provides  a  means  for  accomplishing 
this.  The  construction  and  action  are  clearly  shown 
in  the  illustration. 

The  union  joins  the  2  ends  of  the  gage  glass  or 
small  pipe,  and  permits  of  a  quick  joint  without  the 
cutting  of  threads  on  pipe,  also  permits  of  an  expan- 
sion joint  and  of  joining  2  ends  which  may  be  slightly 
out  of  line,  the  packing  in  the  union  making  the  joint 
against  the  ends  of  the  pipe  or  glass.  These  unions 
are  made  up  of  brass  when  used  for  gage  glasses,  and 
for  pipe  from  ^  to  1^  in.,  are  of  malleable  iron.  The 
packing  used  is  candle  wick  for  water  and  asbestos 
for  steam.  The  unions  are  tested  to  stand  a  pressure 
of  300  lb.  per  square  inch. 


personally  or  professionally  and  assist  each  other  in 
practical   way   in   any   matter  affecting  the   members! 

The  membership  is  limited  to  men  who,  at  th^ 
time  of  making  application,  shall  have  actual  charge 
or  direct  supervision  of  steam  plants  of  not  less  tha^ 
2000  hp. 

The   officers   are : — President,    George   W.   Walsl 
Chief  Engineer  Central  Power  Station,  Boston  Eleva| 
ted    Ry.    Co.,    Boston,    Mass. ;   Vice-President,    L. 
Brown,  Chief  Engineer  Lynn  Power  Station,  Bay  StatI 
Street  Ry.  Co.,  Lynn,  Mass. ;  Secretary-Treasurer, 
L.    Fairbanks,    Chief   Engineer   Qumcy    Market    CoU 
Storage  Co.,  69  Eastern  Ave.,  Boston,  Mass. 


NEWS  NOTES 

Messrs.  Parker,  Lauson,  White,  Knoblock  and  Stritl 
matter,  members  of  the  Show  Committee,  National  Ga| 
Engine  Association,  met  at  the  La  Salle  Hotel,  Chicago 
Feb.  15,  and  decided  to  hold  the  Second  Annual  Gal 
Engine  Show  at  Kansas  City,  Mo.,  August  16  to  23,  in] 
elusive. 


FIG. 


FIG.  1.     THE  JONES  UNIVERSAL  UNION 


JONES  FLANGED  UNION  FOR  USE  WITHOUT 
THREADING 


Figure  2  illustrates  a  flange  union  for  pipes  ^-in. 
and  larger,  also  tested  to  300  lb.,  and  packed  the  same 
as  the  smaller  sizes.  They  have  been  used  over  long 
periods  in  lines  carrying  120  lb.  of  steam  or  water 
pressure.  They  are  also  made  in  shape  to  be  put  in 
radiator  coils  in  place  of  the  right  and  left-hand  coup- 
lings. *The  convenience  of  these  unions  for  many 
places  about  the  plant  will  be  obvious. 


SOCIETY  OF  SUPERINTENDING 
ENGINEERS 


ANEW    organization    of    engineers    was    recently 
formed  in  Boston  by  a  number  of  p'"ominent  men 
in    the    engineering    field.      The    organization    is 
called  the  "New  England  Society  of  Superintend- 
ing Engineers,"  and  is  composed  of  chief  engineers,  sup- 
erintendents and  master  mechanics  who  have  charge  of 
large  power  plants. 

The  objects  of  the  society  are  : — To  promote  knowl- 
edge on  all  matters  relative  to  the  construction,  oper- 
ation and  management  of  large  power  plants  and  their 
equipment,  which  may  be  brought  before  the  society 
for  consideration  and  discussion.  To  encourage  social 
relations  among  its  members.    To  aid  each  other  either 


The  Show  will  be  held  in  Convention  Hall  which  is 
adapted  for  the  holding  of  shows  of  this  character.  Pro- 
vision will  be  made  for  about  200  exhibits.  Plans  and 
contracts  are  being  prepared  and  will  be  mailed  to  pros- 
pective exhibitors  within  the  next  30  days.  Members  of 
the  association  will  have  the  first  choice  of  space. 

Cumberland  capital  will  erect  a  $100,000  hydro- 
electric plant  on  the  South  Branch  of  the  Potomac  river, 
near  Springfield,  W.  Va.,  to  supply  commercial  current 
to  Romney  and  Springfield. 

The  Monash-Younker  Co.  has  recently  added  to  its 
force  George  A.  Muir,  recently  of  the  D.  H.  Burnham  & 
Co.  office.  Mr.  Muir  is  well  known  to  the  heating  trade 
as  a  Heating  Engineer. 

The  annual  meeting  of  the  stockholders  of  The 
Goulds  Mfg.  Co.  was  held  at  Seneca  Falls,  N.  Y.,  Feb.  24. 
No  change  was  made  in  the  board  of  directors  and  the 
following  officers  were  re-elected :  President,  N.  J. 
Gould ;  Vice  Presidents,  D.  V.  Colby,  W.  D.  Pomeroy, 
W.  E.  Davis,  W.  E.  Dickey ;  Secretary,  H.  S.  Freden- 
burg ;  Treasurer,  B.  R.  Wells  ;  Assistant  Treasurer,  E.  W. 
Medden. 
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BOOK  REVIEW 

The  a  B  C  of  the  Differential  Calculus  by 
Wm.  Dyson  Wansbrough,  5  by  7  in.,  148  pages,  bound 
in  cloth,  price  $1.25.  In  this  book  no  attempt  is  made 
to  compete  with  any  existing  work  on  calculus.  The 
aim  on  part  of  the  author  has  been  to  provide  a  ladder 
by  which  to  reach  the  comparatively  elevated  platform 
which  forms  the  starting  point  for  most  of  the  recognized 
standard  textbooks  on  the  subject. 

Bulletin  No.  61,  "Characteristics  and  Limitations  of 
the  Series  Transformer,"  by  H.  R.  Woodrow  and  A.  R. 
Anderson,  has  just  been  issued  by  the  Engineering  Ex- 
periment Station  of  the  University  of  Illinois.  This  bul- 
letin presents  the  results  of  a  theoretical  investigation  of 
the  characteristics  and  limitations  of  the  series  trans- 
formers more  particularly  in  connection  with  its  use  in 
recording  transient  currents. 

Copies  of  Bulletin  No.  61  may  be  obtained  upon  appli- 
cation to  W.  F.  M.  Goss,  Director  of  the  Engineering 
Experiment  Station,  University  of  Illinois,  Urbana,  Illi- 
nois. 

Perkins'  Tables;  For  Use  in  Calculations  of  Safe 
Working  Pressure  on  Boilers.  By  Lyman  B.  Perkins, 
361  pages,  on  thin  paper,  in  flexible  leather  binding, 
Hartford,  Conn.,  1912. 

This  book  will  be  found  invaluable  to  boiler  inspect- 
ors, designers  and  manufacturers,  who  have  a  large 
number  of  calculations  to  make  in  regard  to  boiler 
strengths.  The  tables  have  been  arranged  to  give 
the  safe  working  pressure  for  a  shell  with  practic- 
ally any  type  of  riveting,  for  the  head  with  any  form 
of  bracing,  and  for  the  furnace  with  any  kind  of  stay- 
ing, all  with  practically  no  computation.  The  direc- 
tions for  use  of  these  tables  are  clear  and  simple  and 
fully  illustrated  by  examples,  and  with  formulas  to 
cover  such  cases  as  cannot  be  found  in  the  tables 
proper.  The  completeness  can  be  seen  for  instance 
from  the  tables  for  bursting  pressures  of  hollow  cyl- 
inders. These  are  given  for  boiler  plate  from  %  in. 
up  to  %  in.,  by  thirty  seconds,  and  from  26  in.  in 
diameter  up  to  96  in.  in  diameter,  all  common  diam- 
eters in  use  being  given  ;  the  tensile  strengths  shown 
are  from  45,000  up  to  62,000  lb.  per  square  inch.  Other 
values  are  treated  with  like  fullness.  The  important 
subject  of  joints,  both  lap  and  butt  strap,  in  single 
riveted,  double  riveted,  triple  riveted  and  quadruple 
riveted,  is  covered  so  fully  that  it  takes  up  nearly  300 
pages  of  fine  print.  Besides  the  general  calculations, 
a  full  table  of  calculations,  in  order  to  meet  the  Mass- 
achusetts, Michigan  and  Ohio  standards,  is  given,  and 
the  entire  book  is  indexed  alphabetically,  so  that  all 
values  are  quickly  found. 


CATALOG  NOTES 

SUPERHEATING  is  the  title  of  a  16-page  pamph- 
let published  by  the  Heine  Safety  Boiler  Co.  The  first 
part  of  the  pamphlet  is  a  reprint  of  a  paper  from  the 
Journal  of  the  Engineers'  Society  of  Pa.,  discussing 
the  steam  and  fuel  economy  of  superheating  the  vari- 
ous designs  of  superheaters,  the  methods  used  for 
obtaining  control  of  the  temperature  of  superheat, 
and  a  brief  description  of  the  design  and  operation  of 
the  Heine  superheater.  The  Heine  superheater  is 
installed  to  the  side  of  the  main  boiler  drum  in  a 
superheater  chamber  forming  a  part  of  the  main  boiler 
setting.  The  superheater  chamber  connects  with  the 
furnace  by  a  flue  through  which  a  small  percentage 


of  the  furnace  gases  flow.  A  damper  at  the  outlet 
of  the  superheater  controls  the  volume  of  gases  and 
therefore  the  superheat  temperature.  A  chart  is  re- 
produced which  shows  the  performance  of  a  Heine 
Superheater  illustrating  how  the  steam  temperature 
is  maintained  within  about  5  deg.  of  the  mean.  The 
last  part  of  the  pamphlet  is  devoted  to  abstract  from 
the  Transactions  of  the  American  Society  of  Mechan- 
ical Engineers  on  the  effect  of  superheated  steam  on 
cast  iron.  Copies  will  be  sent  to  engineers  on  request 
to  the  Heine  Safety  Boiler  Co.,  St.  Louis,  Mo. 

GOETZE  GASKET  &  PACKING  CO.,  of  New 
Brunswick,  N.  J.,  is  sending  out  an  illustrated  circular 
with  price  list  of  Goetze  gaskets  and  packings. 

BEANDRY  POWER  HAMMERS,  built  in  2  types 
and  a  wide  range  of  sizes,  are  described  in  a  pamphlet 
from  Beandry  &  Co.,  of  Boston,  Mass. 

A.  S.  CAMERON  Steam  Pump  Works,  11  Broad- 
way, N.  Y.,  is  distributing  a  48-page  booklet  on  steam 
pumps.  In  addition  to  the  lists  of  sizes,  illustrations  and 
descriptions  there  is  much  other  useful  information  that 
will  be  of  value  to  operating  engineers.  A  copy  will  be 
mailed  on  request. 

CLING-SURFACE  TREATMENT  FOR  ROPES 
is  the  title  of  a  bulletin  just  published  by  the  Cling-Sur- 
face  Company,  Buffalo,  N.  Y.  This  bulletin  shows  a 
number  of  noteworthy  treated  rope  drives,  gives  tech- 
nical data,  and  carefully  describes  them  all.  A  copy 
will  be  mailed  on  request. 

THE  CHAPMAN  VALVE  MFG.  CO.,  of  Indian 
Orchard,  Mass.,  has  just  issued  a  circular  describing 
its  brass  gate  valve.  Accompanying  the  circular  is  a 
standard  list,  adopted  by  valve  manufacturers  in  1911, 
of  iron  body  bronze  mounted  gate  valves ;  this  is  to 
be  inserted  in  the  company's  Catalog  No.  30. 

BULLETIN  No.  4085,  just  issued  by  the  General 
Electric  Co.,  describes  more  or  less  briefly  that  company's 
battery-charging  motor-generator  sets  for  railway  signal- 
ing.    The  bulletin  should  be  of  service  to  railway  men. 

Bulletin  A4083,  from  the  same  company,  is  devoted 
to  the  subject  of  US-13  roller  bearing  trolley  bases,  and 
supersedes  the  company's  previous  bulletin  on  this  sub- 
ject. 

THE  GENERAL  ELECTRIC  CO.  has  just  issued 
an  interesting  bulletin  (No.  A4080)  devoted  to  the  use 
of  electricity  in_  excavation  and  construction  work. 
The  bulletin  deals  with  both  the  generating  of  the  cur- 
rent and  its  use  through  motors.  It  touches  on  the 
advantages  to  be  derived  from  the  use  of  electric  pow- 
er, and  refers  briefly  to  its  application  to  the  work  in 
connection  with  the  Panama  Canal,  Catskill  Aqueduct, 
New  York  Barge  Canal,  and  in  general  building  con- 
struction. 

A  QUARTET  is  the  subject  of  a  folder  from  James 
McCrea  &  Co.,  558-560  Washington  Blvd.,  Chicago.  It 
consists  of  a  steam-joint  clamp,  a  pipe  clamp,  a  valve- 
reseating  tool  and  a  bibb-reseater. 

SIGHT  UNSEEN  is  the  title  of  a  circular  relating 
to  Kewanee  pipe  unions.  Each  union  is  subjected  to  a 
rigid  test  which,  it  is  asserted,  defective  unions  cannot 
stand.  The  circular  is  issued  by  the  National  Tube  Co., 
of  Pittsburgh. 

FOSTER  VALVE  SPECIALITIES  are  discussed 
in  Catalog  20  from  Foster  Engineering  Co.,  Newark, 
N.  J.  The  catalog  contains  112  pages,  giving  some  gen- 
eral information  about  pressure  regulators  and  kindred 
devices,  describing  and  illustrating  many  types  of  valves. 
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POSITION  WANTED— By  Chief  Engineer.  20  years  in 
charge  of  large  power  plants.  Thorough  knowledge  of 
steam,  electrical,  hydraulic  and  refrigerating  machinery.  Life 
study  of  scientific  management.  Total  abstainer.  W.  F._ 
Bonsman,  945  Front  Ave.,  Grand  Rapids,  Mich.  i-l-'^ 

POSITION  WANTED— BY  YOUNG  MAN  as  oiler  oj 
engineer  helper.  Strictly  sober  and  reliable  man,  willin| 
worker.  Address  Olaf  Ackley,  H.  P.  Station,  Des  Moines 
la.  4-1-1 

POSITION  WANTED— By  middle  aged  man  as  engineeri^ 
Holds  2nd  class  Massachusetts  License.  Have  had  experi- 
ence in  electric  light  and  power  plants.  Will  go  anywhere. 
Present  position  four  years.  Total  abstainer.  Can  give  best  t| 
of  references.  Address  R.  W.  Plummer,  39  Norcross  St., 
Lowall,    Mass.  4-1-1 

EMPLOYER  AND  EMPLOYEE  at  that  critical  moment 
when  each  needs  the  other  find  Efificient  Service  Co.,  1340 
Monadnock  Bldg.,  Chicago,  111.,  "Efficient."  R.  E.  Plunibe, 
Pres.     Write  for  evidence.  tf. 

POSITION  WANTED— As  chief  engineer,  age  31;  mar- 
ried, understands  electric  machine,  mechanical  drawing,  first 
class  Ohio  license;  can  give  reference.  Wages  depend  on  the 
cost  of  living  at  that  place.  Address,  Box,  1292,  Practical 
Engineer.  '  •  4-1-1 

POSITION  WANTED— By  first  class  gas  engine  operator. 
Past  6  years  operating  and  repairing  horizontal  and  vertical 
gas  engines,  12  to  500  h.  p.  All-round  machinist.  Strictly 
temperate.  Own  full  set  machinists  tools.  Age  38.  Married. 
Address  Box  276,  Practical  Engineer,  Chicago,  111.  4-1-1 

POSITION  WANTED— By  young  man  as  oiler  or  engi- 
neer's helper.  Strictly  sober  and  reliable  man,  willing  worker. 
Address  Frank  Flick,  R.  No.  3,  Somerset,  Pa.  4-1-1 

POSITION  WANTED— By  married  man  of  25,  college 
graduate,  with  5  years'  experience  in  electric  light  and  power 
plants.  My  present  position  expires  May  1st.  Can  furnish 
best  of  references,  and  can  get  results.  State  salary,  and 
nature  of  work  in  first  letter.  Ezra  D.  Dumas,  Stillwater, 
Okla.  4-1-1 

POSITION  WANTED— As  engineer  or  switch-board  operat- 
or in  large  station.  Have  eight  years  experience  in  power  station 
with  high  and  low  speed  engines.  Direct  and  alternating  cur- 
rent generators.  Prefer  middle  or  western  states.  Address  Box 
293,  Practical  Engineer,  Chicago,  111.  4-1-1 

"position  WANTED— By  first  class  Ohio  Licensed  Sta- 
tionary Engineer;  15  years  experience.  Wishes  position  as 
chief  engineer  in  steam  power  of  large  building  or  steam 
electric  power  plant;  best  of  references;  married  man;  31 
yrs.  of  age.  Wm.  Wisely,  1318  Yondota  St.,  E.  Toledo, 
Ohio  4-1-1 

POSITION  WANTED— By  engineer,  age  32,  married,  reli- 
able,  do  not  drink.  14  years'  experience  with  all  classes  of 
Power  House  equipment.  Own  tools  and  indicator.  Prefer 
Western  States.  Can  get  results.  Address  Box  283  Practical 
Engineer,  Chicago,   111.  4-1-1 

POSITION  WANTED— By  a  young  man  25  years  old  as 
Oiler.  I.  C.  S.  Student.  No  experience.  Wages  no  object. 
Good  habits.  Steady  and  reliable.  Address  Frank  Knapp. 
509   Mitchel   Ave.,   St.   Joseph,   Mo.  4-1-1 


Wanted 


WANTED— AGENTS  TO  SELL  on  commission  Mechani- 
cal Draft  Blowers.  Prefer  men  who  handle  on  similar  bases 
sales  of  grate  bars,  tube  cleaners  or  other  boiler  accessories. 
Hustlers  wanted.  State  experience  and  territory  worked. 
Address   Bo.x  290  Practical   Engineer,  Chicago,   111.  tf. 

A    FIRST-CLASS    GERMAN    MANUFACTURING    and 
selling   corporation   for   years   engaged   in   manufacturing  in-  ,     , 
dustrial  filters,  tanks,  and  their  accessories,  has  increased  itsSH 
plant  and  wishes  to  have  the  exclusive  rights  in  Germany  to^» 
manufacture  and  sell  a  few  patented  steam  plant  and  water 
supply   specialties.      Send    catalogs,    informtion,    etc.,    to    Box 
291  Practical  Engineer,  Chicago,  111.     References  exchanged. 

4-1-1 
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WANTED— ALL  STEAM  USERS  to  have  clean  boilers 
without  using-  compounds  or  chemicals  in  any  form.  Write 
"Otis,"  No.   317   Norfolk   Ave.,   Buffalo,   N.   Y.  tf. 

\VANTED— SALESMEN  calling  on  firms  with  stationary 
engineers,  to  write  us  for  desirable  open  territory,  where  they 
can  soon  build  up  permanent  business  with  our  guaranteed 
product  insuring  repeat  orders.  Address  322  Real  Estate 
Trust    Bldg.,   Phila.,   Pa.  2-1.5-24 

IF  YOU  ARE  a  night  engineer,  spend  a  few  hours  each 
day  taking  subscriptions  for  Practical  Engineer.  You  will 
be  paid  well.  Write  Subscription  Dept.  They  will  start  you 
in  at  once.  tf. 

WANTED  EVERY  ENGINEER  to  have  our  pamphlet 
for  setting  valves  on  Corliss  Engines,  simple  and  compound, 
with  one  or  two  eccentrics.  Sent  free.  Lindstrom's  Machine 
Works,  200  South  Third  St.,  Allentown,  Pa.  tf. 


Help  Wanted 


WANTED — By  a  Power  Plant  Equipment  Manufacturing  con- 
cern, a  Sales  Manager,  having  technical  education,  practical 
motive  power  experience,  and  demonstrated  capacity  for  organi- 
zation, correspondence  and  sales  getting.  Address  in  confidence 
with  full  particulars,  including  salary  expected.  Box  294,  Prac- 
tical Engineer,  Chicago,  111.  4-1-1 

WANTED— An  additional  subscription  solicitor  wanted  to 
cover  towns  in  state  of  Washington.  Excellent  chance  to 
earn  extra  money.     Write  to  Subscription   Department.       tf. 


EIND  OUT  FOR  YOURSELF  what  to  invent  and  how 
to  procure  and  sell  a  patent  for  the  same.  My  book,  "In- 
ventor's Universal  Educator,"  covers  the  matter  from  A  to 
Z.  140  pages,  elegantly  bound.  Also  contains  GOO  mechanical 
movements  and  50  perpetual  motions.  Price  $1.00,  postage 
free.  Money  returned  if  not  more  than  satisfactory.  F.  G. 
Dieterich,  618  Ouray  Bldg.,  Washington,  D.  C.  4-1-1 

THE  PATENTOME  is  interesting  and  instructive.  A  lib- 
eral education  in  patents  and  how  to  get  them.  Free  on  re- 
quest. Established,  1865.  Anderson  and  Son,  Patent  Solic- 
itors, 710  G  St..  Washington,  D.  C.  4-1-2 

PATENTABLE  IDEAS  WANTED— Send  for  3  free 
books.     R.  B.  Owens,  28  Owens  Bldg..  Washington,  D.  C.     tf. 

PATENTS— H.  W.  T.  Jenner,  Patent  Attorney  and  Me- 
chanical Expert,  606  F  St.,  Washington,  D.  C.  Established, 
1883.  I  make  a  free  examination  and  report  if  a  patent  can 
be  had  and   the  exact  cost.     Send   for  full  information.       tf. 

LET  US  SECURE  your  patent.  "Patton  service  means 
patent  profit."  Harry  Patton  Co.,  330  McGill  Bldg.,  Wash- 
ington, D.  C.  tf. 

PATENTS— C.  L.  Parker,  Attorney-at-Law  and  Solicitor 
of  Patents.  Patents  secured  promptly  and  with  special  re- 
gard to  the  legal  protection  of  the  invention.  Handbook  for 
inventors  sent  upon  request.  186  McGill  Building,  Washing- 
ton, D.  C.  tf. 


For  Sale 


.  FOR  SALE— ONE  14  by  36  Standard  Murray  Corliss  En- 
gine, 12  ft.  wheel.  One  75  kw.  250  volt  D.  C.  Westinghouse 
Generator,  speed  725,  two  wire.  One  Westinghouse  D.  C. 
Balancing  Set,  capacity  60  neutral  amperes,  110  volt.  One 
74  ft.  double  leather  belt,  20  in.  wide.  One  switchboard  with 
instruments.  Two  54  14  Tubular  Boilers  complete  with  rock- 
■•-ing  grates.  One  Gardner  duplex  feed  pump,  3  by  4  by  2>4. 
One  Open  Feed  Water  Heater.  This  machinery  is  in  first 
class  operating  condition.  In  shape  for  inspection.  Madrid 
Electric  Light  &  Power  Co.,  Madrid,  Iowa. 

FOR  SALE— 22x48  Brown  Corliss  Engine  wheel  16x27  ft., 
left  hand.  Condition  like  new.  $800.00.  Duzets  &  Son, 
Hudson  Terminal,  New  York. 


TWO  175  HP.  MANNING  BOILERS  butt  jointed;  125  lbs. 
pressure,  splendid  condition.  $1000  for  the  two.  20x42-inch 
Harris  Corliss  Engine  16  ft.  wheel  guaranteed— $800.  14x26x 
16-inch  Harrisburg  Cross  Compound  Engine— $800.  800  H. 
P.  draft  outfit— $450.  J.  F.  Foster,  166  Devonshire  St.,  Bos- 
ton, Mass.  4-1-2 

FOR  SALE— FOUR  DIRECT  CONNECTED  engine  and 
generator  sets  25  to  73  kilowatt  capacity.  Two  17xl5-inch 
straight  line  engines,  built  for  direct  connection  or  belted 
service.  One  14xl2-inch,  late  type,  automatic  and  one  16x36- 
inch  Corliss  engine,  water  tube  and  horizontal  boilers  of  all 
sizes.  Twenty-two  round,  open  steel  tanks  10  feet  6  inches 
by  7  feet  high.  H.  P.  Brearley,  90  West  St.,  New  York, 
N.  Y.  2-15-4 

FOR  SALE— A  32  H.  P.  HORNSBY-AKROYD  Oil 
Engine  with  starting  device,  in  very  good  condition;  also  a 
15-ton  Challoner  refrigerating  machine,  oil  separator,  double 
pipe  ammonia  condenser  and  high  and  low  pressure  gauges. 
These  are  also  in  good  condition.  For  particulars  inquire 
of    the    Rahr    Br'g    Co.,    Oshkosh,    Wis.  1-1-6 


Patents  and  Patent  Attorneys 

LAWRENCE  J.  GALLAGHER,  formerly  assistant  ex- 
aminer United  States  Patent  Office;  solicitor  of  patents.  2 
Rector  St.,  New  York.  4-1-4 


Educational  and  Instruction 


ENGINEERS  AND  FIREMEN— Send  10c  in  stamps  for 
a  40-page  pamphlet  containing  a  list  of  questions  asked  by 
an  examining  board  of  engineers.  Stromberg  Publishing  Co., 
2703  Cass  Ave.,  St.  Louis,  Mo.  4-1-1 

HEATING  CALCULATIONS  SOLVED  instantly  with 
the  steam  and  hot  water  radiation  calculator.  Sent  on  ap- 
proval. Return  if  not  satisfactory.  Remit  50c  if  kept. 
Watertown   Specialty  Co.,   Watertown,  N.  Y.  3-15-2 

ENGINEERS'  POCKET  MANUAL,  175  pages,  edited  by 
University  of  Tennessee,  will  be  mailed  every  subscriber  send- 
ing in  one  new  subscription  to  Practical  Engineer.  Gilt 
edges,  bound  in  leather.  tf. 


Miscellaneous 


IF  YOU  ARE  an  operating  engineer,  we  know  the  Fetta 
Hot  Process  Water  purifier  will  interest  you.  We  would  be 
glad  to  have  your  request  for  further  information.  Address 
the   Fetta  Water  Softener   Co.,   Richmond,   Ind.  tf. 

ENGINEERS— DO  YOU  WANT  to  utilize  your  exhaust 
steam  for  heating  or  drying  purposes,  without  back  pressure 
on  your  engine?  If  so,  address  Monash-Younker  Co.,  1413 
W.  Jackson   Blvd.,   Chicago,   111.  tf. 

MAKE  MONEY  on  the  side.  Here's  your  chance  to  work 
out  some  money  for  yourself.  Get  subscriptions  for  Practical 
Engineer.  It  pays  well.  Just  drop  a  line  to  the  Subscription 
Dept.     They  will  tell  you  how.  tf. 

REP'RIGERATION — Any  engineer  desiring  a  working 
knowledge  of  Ice  and  Refrigerating  machinery  should  study 
"Audel's  Answers  on  Refrigeration" — just  published  in  two 
parts,  written  in  plain  language — price  $4,  postpaid.  Money 
back  if  not  pleased.  Catalog  free.  Theo.  Audel  &  Co.,  pub- 
lishers, 72  5th  Ave.,  New  York.  2-1-G 
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Suppose,  sir,  that  you  had  to  order  certain 
equipment  for  your  engine  room  today — that  you 
had  to  do  it  quickly  without  taking  any  time  to 
investigate  1 

Would  your  purchase  be  tangible  evidence  to 
your  employer  that  you  were  of  additional  value 
to  him  because  you  possessed  the  knowledge 
which  enabled  you  to  buy  wisely !  Are  you  taking 
care  to  educate  yourself  along  such  lines! 

In  almost  every  business  the  buyer  is  a  big 
man — a  man  who  draws  a  big  salary.  He  draws 
a  big  salary  because  he  has  made  himself  of  ex- 
ceptional value  to  his  firm.  And  he  has  made 
himself  of  exceptional  value  to  his  firm  by  be- 
coming thoroughly  familiar  with  those  things 
which  his  firm  buys.  This  knowledge  which  he 
possesses  makes  him  exceptionally  valuable  be- 
cause it  enables  him  to  buy  with  discrimination, 
getting  the  greatest  ultimate  value  in  each  in- 
stance. 

Now,  Mr.  Reader,  apply  this  to  your  own  case. 

Are  you  valuable  to  your  firm  because  of  your 
ability  to  buy  wisely?  If  you  had  to  order  some- 
thing quickly — right  now — could  you  do  so,  feel- 
ing that  your  broad  knowledge  of  power  plant 
equipment  would  enable  you  to  order  that  which 
would  prove  the  most  valuable  in  the  end  1  Have 
you  looked  through  the  advertising  section  of 
this  issue  of  "Practical  Engineer"  to  see  what 
there  is  there  that  you  will  want  to  investigate? 

Practical  Engineer's  advertisers  are  the  lead- 
ing manufacturers  of  power  plant  equipment, 
and  the  selling  agents  of  the  best  inventions. 


Its  advertising  section  is  practically  an  encyclo- 
pedia of  all  that  is  modern  in  the  power  plant 
field.  Probably,  somewhere  among  its  pages  is 
information  about  a  machine  or  an  appliance 
which  you  could  use  advantageously  in  your 
plant  or  factory. 

That's  one  of  the  advantages  which  advertis- 
ing brings  to  you.  It  makes  it  easy  for  you  to 
gather  this  buying  data — to  familiarize  yourself 
with  the  good  points  of  the  various  products  so 
that  you  may  decide  intelligently  which  would 
most  efficiently  fill  the  requirements  of  your 
plant. 

The  fact  that  a  product  is  advertised  consist- 
ently is,  of  course,  good  evidence  of  that  pro- 
duct's reliability.  But  only  one  of  two  or  three 
or  four  thoroughly  meritorious  products  might 
prove  to  be  the  wisest  choice  for  the  conditions 
in  your  plant.  Hence  by  studying  the  various 
points  which  are  brought  out  in  the  advertise- 
ments you  are  enabled  to  discriminate  and  choose 
accordingly. 

This  is  why  time  spent  in  investigating  all  of 
the  advertisements  is  time  well  spent.  It  was 
Gladstone,  the  great  English  statesmen,  who  re- 
marked :  "I  find  the  reading  of  the  advertising 
pages  in  magazines  the  best  method  of  keeping 
in  touch  with  this  progressive  era." 

Begin  now  to  increase  your  value  as  a  buyer. 
Don't  stop  with  the  headlines.  Dig  down  into 
the  text  and  then  send  for  more  detailed  inform- 
ation. 
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IMPROVING  ON  NATURE 


Making   Ice  that   is   Clear,  Tasteless   and   Free   from  Microbes  in  the  Hygienic  Ice  Co.'s  Plant,  Chicago 

UFFERING     HUMANITY     HAS,    in-  As  I  recall  how  natural  ice  was  harvested  and  used 

5  deed,  to  thank  the  engineer  for  his  part  when  I  was  a  boy,  I  wonder  that  any  of  us  are  here 

in  making  the  hot  days  of  summer  en-  to  tell  about  it.     We  used  to  hang  around  the  pink 

durable  by  furnishing  ice  that  is  pure  lemonade  stand  on  the  circus  grounds  and  watch  the 

for  use  in  drinking  water  and  refriger-  farmer  boys  buy  ice  cold  lemonade  for  their  best  girls, 

ators  where  perishable  foods  are  kept  and  ours  too,  until  we  were  green  in  the  face  with 

as    well    as    in    the    sick    room    where  envy — they  always  had  money.     But  now  that  I  have 

the  life  of  a  patient  depends  upon  lowering  the  tern-  come  to  think  about  it,  I  have  little  doubt  that  this 

perature  a  degree  or  two.     Nature  has  had  her  wa}^  very  same  lemonade  containing  ice  that  tinkled  musi- 


VIG.  1.     AMMONIA  COMPRESSORS  IN  HYGIENIC  ICE  CO.'S  PLANT 

of  providing  this   ice   for   us,   but   her  way   is   crude,  cally   in   the   glasses  was   the    cause    of    our    farmer 

often  unsanitary  and  far  from  practical  in  large  cities,  friends'  need  of  2  days  off  whenever  they  went  to  a 

Now,  our  wants  are  satisfied  by  ice  that  is  made  by  circus. 

mechanical  means,  and  practically  perfect,  during  the  That  ice  was  cut  from  the  Black  Ice  House  Slough, 

hottest  of  summer  days.  where,  during  the  dog  days  of  summer  we  dare  not 
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go  swimming'  for  the  water  was  covered  with  green 
slime  and  during  the  early  part  of  the  winter  this 
pond  made  the  best  skating  we  could  find.  Of  course, 
we  were  particular  what  we  tracked  on  that  ice,  but 
even  so,  I  recall  an  old  playmate  of  mine  who,  like 
the  rest  of  us,  used  to  run  after  the  ice  wagon  and 
pick  up  the  little  chunks  and  considered  them  dainty 
morsels  to  be  eaten  like  rock  candy.  He,  poor  fellow, 
took  sick  with  typhoid  and  died. 

We  shed  many  tears  and  for  a  long  time  walked 
on  tiptoes  whenever  we  went  in  the  neighborhood 
of  his  home,  but  nobody  ever  told  us  the  ice  we  so 
enjoyed  eating  might  just  as  well  have  carried  us  to  a 


FIG.  2.     BATTERY  OP  BOIDERS 

premature  grave.  No,  but  those  were  pioneer  days, 
that  is,  for  ice  machinery,  and  we  will  have  to  excuse 
those  old  family  doctors  of  ours  for  not  knowing  any 
better  until  engineers  showed  them  how  sanitary  con- 
ditions could  be  improved. 

Growing  uses  for  ice  as  well  as  increasing  popula- 
tion has  taxed  the  capacity  of  ice  plants  in  Chicago 
and  during  the  past  year  the  Hygienic  Ice  Co.  has 
put  into  operation  a  new  plant  which  is  a  model  in 
many  respects  and  the  means  provided  for  economical 
ice  production  are  well  worth  the  time  spent  in  study- 
ing the  equipment  and  arrangement,  by  means  of 
which  18  men  can  produce  over  300  tons  of  ice  in 
24  hr. 

In  this  plant  ice  is  made  in  cans,  the  compression 
system  being  employed,  and  the  brine  is  cooled  by 
the  flooded  ammonia  system. 

Boiler  Room 

\yATER  supply  for  the  plant  is  taken  from  the  city 
mains  and  fed  through  a  Griscom-Spencer  multi- 
coil  heater  to  the  boilers.  The  steam  generating 
equipment  consists  of  3  Stirling  water-tube  boilers  of 
400  hp.  capacity,  each  boiler  containing  360  3^-in. 
tubes  connecting  the  3  steam  drums  and  the  mud 
drum,  the  standard  Stirling  construction.  The  boilers 
are  placed  2  in  1  battery  and  one  separately  as  will  be 
seen  in  the  layout.  The  steam  header  runs  above  the 
front  of  the  boilers,  being  connected  to  them  by  long 
radius  bends.  The  boilers  are  equipped  with  the  stan- 
dard fittings,  consisting  of  2  safety  valves,  safety  water 
column,  steam  gage,  and  blowoff  angle  valve  backed 
by  a  blowoff  cock  for  each  boiler.  The  pressure  rating 
of  the  boilers  is  160  lb. 

Two  boiler  feed  pumps,  under  the  control  of  the 
fireman,  deliver  the  water  to  the  boilers.  These  are 
each  10  by  7  by  12-in.  vertical  duplex  pumps,  made 
bv  the   Piatt   Iron  Works. 


Coal  is  delivered  to  the  plant  in  railway  cars  on] 
a  private   switch   track  and   unloaded   in   the   storage] 
space  at  the  rear  of  the  plant  or  into  the  scraper  con- 
veyor, which,  in  turn,  delivers  it  to  a  bucket  elevator,' 
thence  to  a  second  scraper  conveyor  which  discharges 
the  coal  to  the  proper  hopper  over  the  stokers.     The 
conveyor  system  is  operated  by  2  motors;  one  in  the 
boiler  room  has  an  extended  shaft  projecting  through 
the  wall  and  runs  the  lower  scraper,  the  other  is  near 
the  roof  of  the  boiler  room  and,  through  a  system  of 
gears,  operates  both  the  elevator  and  upper  conveyor. 
This  conveyor  system  is  the  product  of  the  Gifford- 
Wood  Co.,  and  is  arranged  to  care  for  2  car  loads  of 
coal  at  a  time. 

From  the  coal  hoppers,  one  of  which  is  over  each 
stoker,  the  coal  is  fed  as  needed  to  the  Green  chain 
grates  of  the  boilers.  The  capacity  of  each  hopper 
is  50  tons.  To  operate  the  grates  a  Wachs  Co.  vertical 
engine  is  used  to  drive  a  line  shaft  running  in  front  of 
the  boilers ;  from  this  shaft  eccentric  rods  extend  to 
the  grates. 

Ash  is  taken  from  the  pits  in  wheelbarrows.  Dur- 
ing the  busy  season  2  men  will  take  care  of  all  coal  and 
ashes.  The  boilers  are  connected  by  a  common  breech- 
ing to  the  metal  stack,  150  ft.  high  by  7  ft.  6  in.  in 
diameter. 

Engine  Room 

JN  the  engine  room  are  located  the  compressors  and 
i^enerating  units,  the  arrangement  being  most  con- 
venient for  the  work  in  hand. 

Two  Vilter  ammonia  compressors  are  required  to 
keep  the  plant  operating  at  full  capacity.  These  are 
of  the  most  recent  design,  with  steam  cylinders  30  by 


PIG.  3.   GENERATING  UNITS  WITH  HEATER  SHOWN  IN  REAR 

48  in.  and  the  ammonia  cylinders  23  by  46  in.,  and 
an  18-ft.  flywheel.  They  are  duplex  units,  one  right, 
the  other  left-hand,  so  that  the  ammonia  cylinders  are 
close  together  to  facilitate  the  ammonia  piping. 

For  lubricating  the  bearings,  a  Nugent  automatic 
oiling  system  is  employed,  the  Turner  oil  filter  being 
placed  in  the  basement,  and  each  cylinder  is  equipped 
with  a  Rochester  automatic  lubricator.    Steam  is  piped 
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to  the  engine  room  in  a  common  header  from  which 
9-in.  connections  with  bypass  gate  valves  and  angle 
steam  separators  are  run  to  the  compressors.  The 
exhaust  connection  is  in  the  basement  through  10-in. 
pipe. 

The  ammonia  connections  are  7  in.,  suction  and 
discharge,  a  3-in.  safety  valve  being  placed  on  the 
discharge  pipe  in  the  first  bend  and  run  through  the 
wall.  The  ammonia  gas  is  drawn  through  scale  traps 
and  on  the  discharge  lines  are  placed  ammonia  oil 
separators. 


2  direct-connected  units  located  in  the  engine  room 
as  shown  in  Fig.  3,  also  in  the  layout,  Fig.  4.  These 
consist  of  13  by  13-in.  Ames  automatic  engines,  and 
75-kw.,  240-v.,  direct-current  Western  Electric  Co. 
generators,  and  run  at  300  r.p.m.  They  are  equipped 
with  automatic  oiling  systems  and  Hills-McCanna  cyl- 
inder oil  pumps. 

To  control  the  electric  circuits  the  following  instru- 
ments are  mounted  on  the  switchboard;  2  Wagner 
Electric  Co.,  ammeters,  1  voltmeter  of  the  same  make, 
1  voltmeter  switch,  2  rheostat  hand  wheels,  4  Roller- 


FIG.   4.      LAYOUT  OF  ENGINE  AND  BOILER  ROOMS 


The  gage  board  is  placed  on  the  wall  at  the  end 
of  the  aisle  between  the  2  compressors  where  it  is  in 
plain  view  of  the  operators.  The  instruments  on  the 
board  consist  of  5  Ashcroft  combined  pressure  and 
vacuum  gages,  1  Columbia  recording  pressure  gage 
and  a  clock.  Besides  these  gages  there  is  another 
connected  to  the  ammonia  discharge  lines,  and  placed 
on  a  column  between  the  compressor  cylinders. 

Electric  power  is  used  on  the  cranes,  circulating 
pumps,  coal  conveyor,  agitators  and  for  lighting  vari- 
ous parts  of  the  plant.     This  power  is  furnished  by 


Smith  Co.,  circuit  breakers,  2  3-pole  and  4  2-pole 
Trumbull  switches.  The  wiring  of  the  building  is  all 
in  conduits  with  metal  outlet  switch  and  junction 
boxes. 

Apparatus   on   Distilling   Floor 

POLLOWING  the  course  of  the  exhaust  steam  from 
the  engine  room,  we  are  taken  to  the  distilling 
floor.  Exhaust  steam  from  the  compressors  and  gen- 
erator units  is  led  by  2  12-in.  pipes  from  the  basement 
to  the  floor  above  the  engine  room.     Between  these 
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2  pipes,  and  connected  to  tlrem  in  the  most  convenient 
manner  for  bypassing  the  exhaust,  is  a  Griscom- 
Spencer  multicoil  feed-water  heater.  Above  the  heater 
the  2  pipes  combine  into  1  16-in.  exhaust  to  atmos- 
phere ;  a  back-pressure  valve  is  placed  in  this  line  and 
steam    exhausts   through   an    exhaust    head. 

At  a  point  below  the  tee  connecting  the  12-in.  ex- 
haust risers  to  the  atmospheric  exhaust,  connections 


for  evaporating  the  water.    The  steam  from  the  evap- 
orator passes  to  the  condensers  and  follows  the  coursej 
of  the  condensed  exhaust. 

The  2  reboilers  on  the  roof  are  each  20  ft.  by  4^/ 
ft.  by  26  in.,  with  3  skimming  compartments.   A  1^-in] 
live  steam  pipe  furnishes  steam  for  the  heating  coils 
while  a  float  trap   maintains  proper  water  level   am 
8-in.  vent  pipes  carry  off  the  vapor.     There  is  a  3-ini 


FIG.    5.      DISTILLING    AND    FREEZING    FLOOR 


are  taken  ofif  and  after  passing  through  a  Milwaukee 
Appliance  Co.  grease  extractor  in  each  line,  join  into 
a  16-in.  pipe  which  carries  the  exhaust  to  the  con- 
densers. 

There  are  4  condensers  in  all,  3  having  a  surface 
of  1200  sq.  ft.  each,  and  1  800  sq.  ft.,  the  latter  is  used 
for  the  steam  from  the  evaporator.  These  are  all 
surface  condensers,  made  by  the  Wheeler  Condenser 
&  Engineering  Co.  Condensing  water  is  taken  from 
one  of  the  cooling  towers  and  kept  in  circulation  by  a 
centrifugal   pump. 


connection  from  the  receiver  pump,  a  1^-in.  pipe 
from  the  condenser  pump,  and  a  4-in.  galvanized  pipe 
carries  the  aerated  water  to  the  flat  coolers  in  the 
distilling   room. 

The  flat  cooler  is  of  the  counter-current  type  and 
consists  of  double  pipe,  2  in.  for  cooling  water,  and 
3  in.  distilled  water,  8  coils,  12  pipes  high  and  20^/2  ft. 
long.  From  the  flat  coolers  the  water  passes  through 
the  charcoal  filters  of  which  there  are  8,  each  3  by  7 
ft.,  to  the  sweet-water  tanks.  These  tanks,  2  in  num- 
ber, are  each  24  by  6  by  6  ft.,  and  are  equipped  with 


FIG.    6.      DISTILLING   ROOM,    SHOWING   SKIMMING   TANKS,    FLAT 
COOLER  AND  CHARCOAL  FILTERS 


FIG.    7.      STEAM   CONDENSERS,    EVAPORATOR   AND    CIRCULATING- 
PUMPS 


The  condensation  from  the  condensers  is  delivered 
to  the  receiver  pump  in  the  engine  room,  which  ele- 
vates it  to  the  reboilers  on  the  roof. 

Sufficient  exhaust  steam  to  carry  the  plant  at  full 
capacity  is  not  secured  from  the  engines  which  has 
made  necessary  the  installation  of  an  evaporator.  This 
is  located  in  line  with  the  condensers  and  has  a  capac- 
ity of  18,000  gal.  It  is  a  Swenson  evaporator  of  the 
single  efifect  type  and  uses  live  steam  at  low  pressure 


3-in.  Davis  balanced  valves  and  floats  which  maintain 
constant  water  level.  The  water  is  cooled  by  direct 
expansion  coils  in  the  tank. 

Freezing  Room 

PASSING  now  to  the  freezing  room  we  find  4  tanks 
each  25  ft.  7  in.  by  84  ft.  7  in.  by  4  ft.,  inside  dimen- 
sions, containing  760  cans,  115^  by  22  by  44  in.,  or  total 
capacity  of  3040  cans. 
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The  flooded  ammonia  system  is  used  for  the  freez- 
ing process  with  one  accumulator  for  each  tank,  while 
2  liquid  receivers  act  as  reservoirs  for  supplying  am- 
monia to  the  freezing  coils. 

In  the  freezing  room  the  ammonia  piping  is  such 
that  the  expansion  coils  may  be  operated  dry  until 
the  brine  becomes  cold,  when  the  accumulator  is  put 
into  service ;  there  is,  however,  only  1  expansion  valve 


automatic  ice  dump  which  delivers  the  ice  to  a  Gif- 
ford-W'ood  lowering  device  which,  in  turn,  takes  it 
to  the  storage  room  below  the  freezing  tanks.  The 
hoist,  ice  dump  and  lowering  device  are  precisely  the 
same  for  each  freezing  tank. 

The  ice  storage  room  is  cooled  by  direct  expansion, 
through  76,000  ft.  of  2-in.  pipe  hung  on  the  ceiling 
by  hangers  spaced  8  ft.  apart,  the  coils  hanging  9  ft. 
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FIG.    8.      LONGITUDINAL    SECTION    OF    PLANT 


to  each  tank  which  is  sufficient  for  starting  the  plant. 
By  this  system  the  attendants  are  relieved  of  the  ne- 
cessity of  regulating  a  large  number  of  expansion 
valves. 

Expansion  valves  and  piping  are  2  in.  in  diameter, 
while  the  suction  piping  varies  from  2  to  5  in.  for 
each  tank,  and  the  main  suction  pipe  to  each  compres- 
sor is  7  in. 

Sweet,  cooled  water  is  brought  to  the  freezing  room 
by  gravity  pressure  through  2  3-in.  galvanized  iron 
pipes  and  is  fed  to  the  cans  through  wire-bound  hose 
and  automatic  can  fillers. 

For  the  agitation  of  the  brine,  each  tank  is  divided 
by  a  partition  extending  the  full  length,  except  for 
openings  at  each  end,  and  2  agitators  driven  by  silent 


above  the  floor.  The  loading  platforms  extend  across 
the  north  and  west  sides  of  the  building,. the  platform 
to  the  north  being  used  for  loading  cars  while  that  to 
the  west  is  for  wagons.  These  platforms  are  slightly 
below  the  level  of  the  storage  room  floor  and  make 
loading  5n  easy  matter. 


Coolers  and  Condensers 


u 


PON  the  roof  of  the  freezing  compartment  of  the 
building  are  the  ammonia  condensers  and,  above 
these,  the  cooling  towers,  the  arrangement  being  such 
that  the  cooled  water  from  the  towers  flows  by  grav- 
ity to  the  condensers. 

After  passing  over  the  ammonia  condensers,  the 
cooling  water  runs  by  gravity  from  the  tank  to  the 


COOUNG  TO^Cf! 


FIG.   9.      TRANSVERSE    SECTIONS   OP   PLANT 


chains  from  a  5-hp.  motor  are  located  at  one  end  of 
the  tank  to  force  the  water  down  one  side  of  the  tank 
to  be  returned  on  the  other  side  of  the  partition. 

When  frozen,  the  cans  are  pulled,  2  at  a  time,  by 
a  Sprague  1-ton  electric  hoist  and  taken  to  the  steel 


circulating  pumps  in  the  distilling  room.  There  are 
2  Piatt  Iron  Works  centrifugal  pumps  and  an  auxiliary 
Laidlaw-Dunn-Gordon  duplex  pump,  each  with  a  ca- 
pacity of  1800  gal.  per  min.  In  ordinary  operation  one 
centrifugal  pump  handles  the  water  for  the  ammonia 
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condensers  and  flat  coolers  while  the  other  takes  care 
of  the  cooling  water  for  the  steam  condensers. 

Water  is  carried  by  the  circulating  pumps  to  the 
top  of  the  cooling  towers  where  it  is  distributed  over 


FIG.  10.   ACCUMULATOR  AND  RECEIVER  AT  END  OP  FREEZING 

ROOM 

the  upper  surface  of  the  tower  as  shown  by  Fig.  13, 
dripping  down  over  the  layers  of  the  tower  which 
is  made  in  the  usual  manner  of  1-in.  boards,  all  en- 
closed in  louvers.    One  tower  furnishes  sufficient  cold 


L/QU/D  FflOM 
R£:CEI\/£R 


TO  COMPRESSOR 


EXRl/Z^LVE 


o 
(J 

(0 


U^ 


L/QU/D  FEED 
TO  TANK 


FIG.  11— CROSS-SECTION  OF  VILTER  ACGUMUI/ATOB 

water  for  both  ammonia  condensers  and  flat  cooler, 
while  the  other  is  used  to  cool  the  water  used  in  the 
steam  condensers. 

The  ammonia  condensers,  2  in  number,  are  of  the 
atmospheric  type,  each  consisting  of  30  coils  of  2-in. 
pipe  24  pipes  high  and  20  ft.  long,  and  fed  by  a  7-in. 


discharge  from  a  compressor  while  the  liquid  ammonis 
is    drained    to    the    receivers    in    the    freezing    rooi 
through  2-in.  pipe.    The  condensers  also  are  enclosec 
by  louvers. 

Some  Fine  Points  of  the  Plant 

THROUGHOUT  the  entire  plant  we  find  labor  sav- 
ing devices  and  equipment  for  economizing,  which 
place  this  plant  among  the  foremost  in  the  country 
for  the  production  of  ice.  One  of  the  most  noteworthy 
features  is  the  means  for  reclaiming  ammonia  usually 


FIG.    12.      ICE    HANDLING    MACHINERY    IN    FREEZING   ROOM 

thrown  away  with  the  oil  that  comes  over  with  the 
gas.  This  is  done  by  providing  oil  drums  at  the  oil 
separators  and  other  places  where  ammonia  and  oil 
are  likely  to  collect.  These  drums  are  connected  to 
a  regenerator  in  the  engine  room  which  distills  off 
the  ammonia  gas  and  delivers  it  back  into  the  suction 
line  to  the  compressors ;  many  gallons  are  reclaimed 
in  this  way. 

Not  only  does  this  provision  save  the  ammonia 
frequently  wasted,  but  it  keeps  the  entire  system  con- 
stantly purged  of  oil  and  other  foreign  matter  and 
maintains  the  efficiency  at  its  highest  point  all  the 
time. 

Another  feature  of  the  ammonia  piping  is  that  both 
high-pressure  and  suction  systems  are  divided  into 
sections,  any  one  of  which  may  be  bypassed  without 


PIG.  13.     METHOD  OF  DISTRIBUTING  WATER  OVER  THE  COOLING 

TOWER 

interfering  with  the  operation  of  the  remainder  of  the 
plant.  For  instance,  should  any  section  of  the  con- 
denser, liquid  receiver  or  any  expansion  coil  spring 
a  leak,  that  section  can  be  cut  out  of  service  without 
affecting  the  rest  of  the  plant.  This  is  also  made 
possible  by  the  plant  being  built  on  the  unit  plan,  con- 
sisting of  2  entirely  separate  systems,  interlocked  in 
such  a  manner  that  the  plant  operation  is  exceedingly 
flexible. 
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In  plants  where  water  is  purchased  according  to 
meter  readings,  considerable  saving  can  be  realized  by 
purifying  the  drip  water  ordinarily  wasted.  This  fea- 
ture has  not  been  overlooked  in  the  Hygienic  Ice  Co.'s 
plant,  provision  being  made  for  skimming  all  drain 
water  from  traps  and  even  that  skimmed  from  the 
reboilers,  and  returning  the  skimmed  water  to  the 
reboiler  for  further  purification. 

After  the  water  has  once  been  purified,  every  pre- 
caution is  taken  to  keep  it  pure.  For  this  reason, 
galvanized  piping  carries  the  distilled  water  from  the 
reboiler  to  the  ice  cans.  The  charcoal  filters  are  so 
connected  that  the  flow  can  be  reversed  for  cleaning, 
and  both  filters  and  flat  coolers  have  live  steam  con- 
nections which  makes  sterilizing  them  an  easy  matter 
and  a  regular  routine  of  the  plant.  The  sweet-water 
tank  also  is  galvanized  wherever  water  comes  in  con- 
tact with  it. 


It  is  interesting  to  note  that  the  can  covers  in  the 
freezing  room  are  made  without  nails,  being  of  3 
thicknesses  of  selected  oak  screwed  together  with  2 
layers  of  paper  between.  The  brine  tanks  are  of  iron, 
which  construction  has  become  standard  practice, 
sodium  chloride  brine  being  employed. 

The  following  pressures  and  temperatures  are  usu- 
ally maintained  while  the  plant  is  in  full  operation : 

High  pressure  ammonia. .  . .  175  to  185  lb. 

Low  pressure  ammonia 18  lb. 

Brine  temperature 8  to  10  deg.  F. 

Sweet  water  temperature. . .  36  deg.  F. 

Reboiler  temperature 213  to  313  deg.  F. 

Steam  pressure 160  lb. 

Steam  condenser  pressure.  .Atmospheric. 
The  entire  ice  making  and  refrigerating  equipment 
is  the  product  of  the  Vilter  Mfg.  Co.,  of  Milwaukee, 
and  has  been  in  most  satisfactory  operation  since  last 
August,  under  the  supervision  of  Walter  Morrow, 
chief  engineer. 


HEATING  AND  VENTILATING  LARGE  BUILDINGS 

Systems  of  Piping  Including  Single  and  Double  Connections,  Upward  and  Downward 

Supply  and  Details  of  Radiator  Connections 


By  Charles  L.  Hubbard 

INa  large  heating  plant,  the  piping  system  may  be 
divided  into  2  parts,  that  devoted  to  the  distribution 
of  steam  or  water  to  the  radiators,  and  the  corres- 
ponding returns ;  and  the  heavy  piping  connecting  the 
various  pieces  of  apparatus  in  boiler,  engine,  and  pump 
rooms.  In  general,  the  first  may  be  considered  as  that 
portion  above  the  basement,  and  the  second  as  the  re- 
mainder, and  located,  of  course,  in  the  basement  or  sub- 
basement,  as  the  case  may  be. 

In  considering  the  matter  of  piping  it  would  seem  the 
logical  method  to  begin  at  the  bottom  with  the  heavy 
piping  and  work  up  to  the  smaller  branches.  As  a 
matter  of  fact,  in  laying  out  a  system  of  piping  for  a 


and  downward  supply,  and  these  in  turn  may  have  either 
a  single  or  2-pipe  connection  with  the  radiators.  Figure 
I  shows  in  diagram  an  upward  supply  system  with  a 
two-pipe  radiator  connection.  This  is  adapted  to  low- 
pressure  heating  with  a  gravity  return  to  the  boiler  or 
receiving  tank,  and  also  to  the  various  forms  of  vacuum 
heating  which  are  in  common  use  at  the  present  time. 
When  the  return  to  the  receiver  is  by  gravity  the  hori- 
zontal return  mains  should  be  sealed,  if  possible,  by 
means  of  a  water-line  trap,  the  action  of  which  will 
be  described  in  connection  with  the  basement  piping. 

When,  for  any  reason,  it  is  necessary  to  carry  the 
horizontal  return  mains,  or  a  portion  of  them,  overhead. 
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PIG.  1.     UPWARD  SUPPLY  SYSTEM  WITH  A  2-PIPE   CONNECTION 

heating  plant,  the  designer  usually  begins  at  the  top  of 
the  building,  carrying  the  supply  and  return  "risers" 
downward  to  the  basement,  where  the  supplies  are  gath- 
ered together  and  joined  with  the  heating  or  steam  main, 
and  the  returns  picked  up  and  connected  in  a  similar 
manner  with  the  receiving  tank. 

I  Heat  Distributing  System 

JN  considering  the  subject  of  piping  let  us  first  take 
j  up  the  distributing  systems  for  steam  heating.  There 
I  are  2  general  methods  employed,  known  as  the  upward 


PIG.  2. 


UPWARD  SUPPLY  SYSTEM  WITH  SINGLE-PIPE 
CONNECTIONS 


the  return  drops,  except  those  near  the  extreme  ends 
of  the  lines  should  be  sealed  by  means  of  siphons  as 
shown  at  the  left  in  Fig.  i,  and  the  drip  from  the 
steam  pipe  should  also  be  sealed  in  a  similar  manner. 

This  arrangement  prevents  the  admission  of  steam 
pressure  into  the  horizontal  returns  in  such  a  manner  as 
to  hold  back  the  construction  from  the  farther  ends  of 
the  lines.       Otherwise  the  unbalanced   pressure   would- 
cause  surging  and  water  hammer  in  the  pipes. 

Figure  2  illustrates  the  upward  supply  with  single- 
pipe  connection.     This   has  the  advantage  of  only  one 
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set  of  risers  and  a  single  valve  at  the  radiators,  but  is 
not  adapted  to  buildings  over  4  or  5  stories  in  height 
on  account  of  the  excessive  size  of  the  risers  through 
the  lower  stories. 

Best  arrangement  of  piping  for  the  single-pipe  con- 
nection in  tall  buildings  is  with  the  downward  supply, 
as  shown  in  Fig.  3.     In  this  case  a  single  supply  main 
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FIG.  3. 


DOWNWARD   SUPPLY   SYSTEM  WITH   SINGLE-PIPE 
CONNECTIONS 


is  carried  to  the  attic  or  roof  space  where  branches 
connect  with  the  various  supply  drops.  As  the  flow  of 
both  steam  and  water  is  downward,  much  smaller  pipes 
may  be  used  than  with  an  upward  supply.  This  is  the 
standard  system  for  ofifice  buildings  where  the  single-pipe 
connection  is  employed,  either  with  a  gravity  return  or 
with  the  Paul  system. 
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FIG.    4.      MAIN    EXHAUST    RISER    USED    AS    HEATING    RISER 

When  the  downward  supply  is  combined  with  the 
2-pipe  connection,  the  return  system  is  practically  the 
same  as  in  Fig.  i.  Most  of  the.  vacuum  systems  attach 
the  suction  to  the  return  radiator  connection  and  there- 
fore require  a  2-pipe  system.  It  makes  practically  no 
difference  in  this  case  whether  the  supply  is  upward  or 
downward,  as  the  steam  and  condensation  are  in  separate 


pipes,  and  the  best  arrangement  will  depend  large! 
upon  whether  it  is  more  convenient  to  have  the  distrii 
uting  hiains  at  the  top  of  the  building  or  in  the  basement 
The  upward  distribution  does  away  with  the  main  supply 
riser  from  the  basement  to  the  top  of  the  building,  but 
brings  the  largest  portion  of  the  various  distributing 
risers  in  the  lower  stories  where  it  is  sometimes  objec- 
tionable. 

In  combination  power  and  heating  plants  the  main 
exhaust  riser  from  the  engines  is  made  to  serve  also  as 
the  heating  riser  when  using  the  downward  supply  sys- 
tem. The  method  of  making  the  connections  in  this 
case  is  clearly  shown  in  Fig.  4. 

A  circuit  system,  so  called,  especially  adapted  to 
large  public  buildings  is  shown  in  Fig.  5.  The  riser 
shown  in  this  case  is  one  of  several,  the  nvimber  de- 
pending upon  the  size  of  the  building,  and  may  be  sup- 
plied either  at  the  top  or  bottom  as  most  desirable.  If 
steam  is  supplied  at  the  bottom  of  the  riser,  as  shown 
in  the  cut,  all  of  the  drip  connections  with  the  return 
drop,  except  the  upper  one,  should  be  sealed,  either  with 
a  siphon  loop  or  check  valve,  to  prevent  the  steam  from 
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FIG.    5.      CIRCUIT    SYSTEM   OF   HEAT  DISTRIBUTION 

short-circuiting  and  holding  back  the  condensation  in 
the  returns  above.  If  an  overhead  supply  is  used  the 
arrangement  should  be  the  reverse,  that  is,  all  the  return 
connections  should  be  sealed  except  the  lowest.  Some- 
times a  separate  drip  is  carried  down  from  each  set  of 
radiators,  as  shown  on  the  lower  story  and  connected 
with  the  main  return  below  the  water  line.  In  case  this 
is  done  it  is  well  to  provide  a  check  valve  in  each  drip 
below  the  w^ater-line.  Provision  for  the  expansion  of 
risers  is  an  important  detail  in  laying  out  or  installing  a 
system  of  supply  piping. 

Provision  for  Expansion 

DETAILS  of  the  connections  for  a  single-pipe  upward- 
supply  riser  are  shown  in  Fig.  6.  The  supply  branch 
is  taken  from  the  bottom  of  the  main  and  therefore  serves 
as  a  drip  also.  The  bottom  of  the  riser  is  drained 
through  a  special  pipe  connecting  with  the  sealed  return 
below.  The  length  of  the  connection  between  the  steam 
main  and  riser  may  be  made  such  as  to  give  sufficient 
spring  to  care  for  the  downward  expansion  of  the  latter, 
in  case  of  buildings  4  or  5  stories  in  height.  In  tall 
office  buildings  special  provision  must  be  made  for  ex- 
pansion. In  those  8  or  10  stories  in  height  the  expan- 
sion may  be  taken  up  by  swivel  connections,  like  those 
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shown  in  Fig'.  7,  similar  connections  being  used  in  the 
attic  when  the  overhead-feed  system  is  used. 

In  buildings  over  10  stories  in  height  provision  should 
be  made  for  expansion  every  6  or  8  stories,  either  by 
slip  joints  or  loops  of  the  general  form  shovv^n  in  Fig.  8, 
which  may  be  concealed  in  specially  provided  pockets  in 
the  floor  or  in  spaces  furred  down  below  the  ceilings 
near  the  walls. 

If  slip  joints  are  used  and  the  risers  concealed  in 
slots,  removable  panels  should  be  placed  in  front  of 
them  in  order  to  make  them  accessible  for  packing. 

PIPE  SIZES  FOR  HEATING  SYSTEMS 


Diam.    of 
Steam  Sup- 

Square ft. 

Radiation 

Sizes  of    Return    Pipes 
(2-Pipe  System) 

ply    Pipe, 

Inches 

2-Pipe 

1-Pipe 

Diam.   Dry 

Diam.  Sealed 

System 

System 

Return,  Ins. 

Return,  Ins. 

1 

60 

40 

1 

1 

li 

110 

70 

1 

1 

li 

150 

100 

li 

1 

2 

400 

150 

14 

li 

2i 

700 

250 

2 

14 

3 

1200 

300 

2i 

2 
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1800 

400 

2i 

2 

4 

2500 

3 

2 

5 

4500 

3 

2- 

6 

7000 

3i 

3 

7 

10000 

3i 

3 

8 

15000 

4 
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Radiator  Connections 

'pWO  typical  radiator  connections  are  shown  in  Figs. 

9  and  10,  which  are  made  with  special  reference  to 
flexibility  against  expansion  strains  caused  by  a  move- 
ment of  the  riser. 

Figure  9  is  for  a  2-pipe  connection  and  Fig.  10  for  a 
single  connection,  both  being  suitable  either  for  the  up- 
ward or  downward  supply. 


FIG.    9. 
FIG.    10. 


TWO-PIPE    RADIATOR   CONNECTION 
SINGLE-PIPE    RADIATOR    CONNECTION 


Methods  of  making  the  connections  and  locating  the 
air  valves  for  wall  or  circulation  coils  are  shown  in 
Fig.  II.     When  the  steam  supply  is  at  the  bottom  of  the 


header,  as  in  the  upper  coil,  the  air  valve  should  be  in 
the  side  of  the  return  header  near  the  bottom,  but  if  the 
supply  is  at  the  top,  as  in  the  lower  coil,  the  air  valve 
should  be  in  the  top  of  the  return  header,  as  shown. 
Unless  this  general  arrangement  is  followed,  air  is  likely 
to  become  pocketed  in  the  central  portion  of  the  coil  and 
thus  greatly  reduce  its  efficiency.  A  typical  connection 
for  an  indirect  stack  at  the  end  of  a  supply  line  is  shown 
in  Fig.  12,  and  illustrates  the  method  of  dripping  the 
main  and  sealing  both  the  drip  connection  and  the 
return. 
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PIG.   6.      SINGLE-PIPE  UPWARD   SUPPLY   RISER  CONNECTION 

PIG.  7.     SWIVEL  CONNECTIONS 

PIG.    8.      LOOP    TO    CARE    FOR    EXPANSION 

The  pipe  sizes  are  usually  based  on  the  square  feet 
of  direct  radiating  surface  to  be  supplied.  When  the  sys- 
tem contains  indirect  stacks  and  secondary  heaters  in 
flues  and  ducts,  reduce  them  to  equivalent  direct  surface 
by  multiplying  by  2.  For  supply  mains,  and  risers  in  the 
2-pipe  system,  columns  1  and  2  of  the  accompanying 
table  may  be  used. 

The  corresponding  sizes  for  the  returns  are  given  in 
columns  4  and  5.  These  are  for  a  gravity  return  of  the 
condensation   to  the   receiving  tank.     When   a  vacuum 
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FIG.  11.  CONNECTIONS  AND  LOCATION  OF  AIR  VALVES 
FIG.  12.  CONNECTIONS  FOR  AN  INDIRECT  STACK 

pump  is  attached  to  the  system,  the  returns  may  be  made 
one  size  smaller  than  those  given  in  the  fifth  column. 

The  sizes  given  for  vacuum  returns  are  for  general 
use,  where  no  other  data  is  available.  Most  vacuum 
systems,  however,  are  patented,  and  the  concerns  hand- 
ling them  furnish  data  as  to  pipe  sizes,  etc.,  adapted  to 
their  particular   apparatus. 

Column  3  gives  the  radiating  surface  cared  for  by- 
supply  risers  with  upward-feed,  in  the  single-pipe  system. 
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STEAM  FOR  HEAT  AND  POWER 


•By  Sterling  H.  Bunnell 


TO  the  majority  of  engineers,  steam  engines  are 
divided  into  2  classes,  condensing  and  noncondens- 
ing.  Condensing  engines,  we  understand,  exhaust 
into  condensers  at  a  pressure  a  pound  or  2  above 
vacuum;  and  noncondensing  engines  exhaust  into  the  at- 
mosphere at  a  pressure  of  15  lb.  or  less,  above  vacuum, 
according  to  the  height  above  sea  level,  and  the  weather 
conditions.  Steam  is  much  cooler  with  condensing  en- 
gines than  with  noncondensing  engines,  so  that  exhaust 
steam  feed-water  heaters  are  generally  used  only  with 
noncondensing  engines  and  pumps.  Considering  steam 
engines  as  power  producers,  the  only  difference  between 
condensing  and  noncondensing  operation  is  that  the  first 
gives  better  economy — more  power  from  a  given  quantity 
of  coal.  But  turning  the  attention  to  the  heating  pos- 
sibilities of  the  exhaust  steam,  noncondensing  operation 
has  evident  advantages.  The  fact  is,  that  steam  in  pass- 
ing through  an  engine  carries  with  it  in  latent  form 
most  of  the  heat  put  into  it  by  the  boiler  furnace,  and 
loses  only  a  small  quantity  in  exchange  for  the  work 
done  by  the  engine.  ' 

The  use  of  the  same  steam,  first  to  do  work  in  an 
engine,  and  then  to  furnish  heat  by  its  condensation  in 
heating  pipes,  is  not  uncommonly  known  and  practised. 
Exhaust  steam  at  or  slightly  above  212  deg.  is  used 
for  steam  heating  of  buildings,  in  paper  drying  rolls, 
dye-vats,  and  for  a  hundred  other  purposes.  Few  manu- 
facturers, however,  have  appeared  to  realize  that  steam 
may  do  work  and  yet  be  exhausted  at  other  pressures 
than  atmospheric  and  other  temperatures  than  212  deg. 
The  power  plant  has  been  designed  first,  and  the  exhaust 
steam  then  collected  and  saved  if  any  obvious  use  for  it 
happened  to  exist.  But  in  view  of  the  fact  that  power 
development  wastes  9/10  of  the  heat  in  the  coal,  generally 
more  rather  than  less,  and  steam  heat  can  recover  7 
or  more  of  the  9/10,  the  development  of  heat  and  power 
should  be  planned  as  a  single  operation.  The  heat  is 
really  the  first  of  the  two  to  be  provided  for,  and  the 
power  may  then  be  obtained  by  modifying  the  heat 
development  plant. 

Assume  for  example  that  a  liquid  is  to  be  dried  on 
plates  or  rollers  heated  to  a  temperature  of  290  deg., 
and  that  a  million  heat  units  per  hour  are  needed  to 
evaporate  the  moisture,  while  20  hp.  is  required  to  oper- 
ate the  dryers  and  accompanying  machinery.  To  obtain 
a  temperature  of  290  deg.,  steam  must  be  supplied  to 
the  dryers  at  300  deg.  or  more,  say  a  pressure  of  55  lb. 
The  latent  heat  of  this  steam  is  901  heat  units  per  pound, 
so  that  mo  lb.  will  be  required  to  furnish  1,000,000 
heat  units  per  hour.  Allowing  15  per  cent  as  liberal  for 
losses,  the  steam  supply  amounts  to  1306  lb.  an  hour, 
equal  to  7966  cu.  ft.  at  55  lb.  pressure. 

If  this  steam  is  exhausted  by  a  piston  with  a  dis- 
placement of  7966  cu.  ft.  an  hour,  it  is  only  necessary 
to  apply  a  higher  pressure  to  the  opposite  side  of  the 
piston,  to  get  the  necessary  20  hp.,  equal  to  nearly  40 
million  foot  pounds  per  hour.  This  can  be  developed 
by  a  pressure  of  5020  lb.  a  square  foot  moving  through 
7966  ft.,  equivalent  to  35  lb.  a  square  inch.  If  therefore 
the  steam  required  for  the  drying  operation  is  supplied 
from  a  boiler  at  55+35  lb.  pressure,  and  passed  first 
through  an  engine,  taking  steam  full  stroke,  and  ex- 
hausted into  the  dryers  at  55  lb.  pressure,  the  same 
quantity  of  steam  will  do  20  hp.  of  work  and  afterwards 
supply  a  million  heat  units  an  hour.  The  engine,  how- 
ever, may  as  well  be  worked  expansively,  so  as  to  bring 


the  terminal  pressure  down  to  near  the  pressure  re- 
quired in  the  dryers;  wherefore  the  boiler  pressure  may 
well  be  increased  10  lb.  or  more.  The  cyhnder  dimen- 
sion and  speed  may  be  any  that  will  give  displacement 
of  7966  cu.  ft.  an  hour — say  9  in.  diameter,  12  in.  stroke 
and  150  r.p.m. 

The  running  conditions  are  a  little  unusual  for  steam 
engines,  but  even  then  it  is  unnecessary  to  go  outside 
of  standard  designs.  The  temperatures  and  back  pres- 
sure being  high,  a  plain  piston-valve  engine  should  be 
chosen  since  all  leakage  will  be  useful  for  its  heat. 
Cylinder  sizes  are  easily  made  as  desired  by  fitting  to- 
gether cylinders  and  frames  as  required,  and  any  engine 
shop  can  furnish  the  proper  combination.  The  gover- 
nor should  be  a  plain  throttling  type.  The  engine  cyl- 
inders should  be  made  a  little  larger  than  exact  figures, 
as  the  boiler  pressure  can  be  lowered  a  little  if  the  engine 
proves  to  be  more  powerful  than  necessary;  or  the  cut- 
off can  be  altered  to  make  the  quantity  of  steam  right 
for  the  heating  operation,  and  the  pressure  changed  to 
suit  the  power  requirement. 

The  method  as  illustrated  may  be  employed  in  de- 
signing the  steam  plant  for  any  similar  manufacturing 
operation.  It  may  be  summarized  as  follows :  First, 
compute  the  quantity  and  pressure  of  steam  necessary  to 
furnish  the  best  required;  then  find  the  size  engine 
necessary  to  exhaust  this  quantity  of  steam,  and  finally, 
compute  the  pressure  to  which  the  steam  must  be  raised 
in  order  to  do  the  necessary  work  on  the  way  through 
the  engine.  It  is  not  necessary  to  determine  these  quan- 
tities with  great  accuracy.  The  engine  can  be  made 
large  enough  to  give  a  margin  of  capacity;  the  cutoff 
can  be  made  variable  by  a  plain  adjustable  eccentric; 
and  the  boiler  may  be  ordered  strong  enough  for  an 
extra  25  lb.  pressure  if  finally  found  desirable.  After 
the  plant  is  in  operation  the  engineer  can  study  the 
actual  conditions,  always  likely  to  be  somewhat  different 
from  those  expected,  and  change  cutoff  to  alter  the 
quantity  of  steam  for  heating,  or  boiler  pressure  to  alter 
the  available  power.  A  throttling  governor  will  keep 
the  plant  going  while  the  pressure  is  gradually  lowered 
to  the  most  economical  running  point;  and  a  bypass 
and  reducing  valve  will  supply  any  deficiency  of  steam 
in  the  heaters  until  the  engine  has  been  adjusted  to 
abstract  power  from  all  the  steam  before  it  passes  into 
the  heating  system. 

It  will  be  noticed  that  after  steam  under  pressure 
has  been  condensed  to  water,  the  water,  being  at  the 
same  temperature  as  the  steam,  will  carry  off  consider- 
able heat.  If  released  from  pressure,  as  through  a  trap, 
the  water  will  burst  into  steam,  in  part,  while  the  re- 
mainder falls  to  212  deg.  temperature. 

The  obvious  way  to  save  this  heat  is  by  a  counter- 
current  heat  exchanger,  passing  the  hot  water  in  one 
direction  and  the  cold  boiler  feed  in  the  opposite 
direction.  If  the  hot  water  can  be  fed  to  the  boilers 
direct,  all  the  heat  can  be  saved  by  keeping  it  under 
pressure  and  pumping  it. into  the  feed  lines. 

In  some  plants  steam  is  required  under  several  pres- 
sures, to  give  corresponding  temperatures  for  special 
operations.  One  method  very  easily  employed  is  to 
operate  several  engines  or  pumps,  one  for  each  service, 
exhausting  into  separate  systems.  This  method  is  com- 
monly seen  in  compound  condensing  power  plants,  where 
high-pressure  pumps  exhaust  through  feed  heaters;  and 
absorption  refrigerating  systems,  where  pumps  exhaust 
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into  evaporators,  and  these  produce  steam  at  lower  pres- 
sure, which  is  condensed  in  the  ammonia  generators. 
There  are  i  or  2  cases  of  textile  mill  engines,  where 
the  receivers  of  compound  engines  are  bled  for  steam 
for  d\-cing  operations.  The  method  could  well  be  em- 
pl()\ed  in  factory  heating",  where  the  main  engine  is 
compound.  Steam  from  the  receiver  could  be  used  in 
the  heating  pipes,  and  the  surplus  left  for  the  low  pres- 
sure cylinder. 

Heat  in  its  relation  to  power  is  a  good  deal  like 
water.  It  starts  at  the  top  of  the  grade — the  temperature 
scale — and  falls  down  the  scale  as  it  does  work.  Where- 
ever  along  the  line  heat  is  wanted,  it  can  be  taken  ofif ; 
but  never  after  the  heat  has  passed  below  a  temperature 
point,  can  it  be  run  back  up  there  again.  In  applying 
heat,  it  should  start  high  enough  on  the  scale — that  is, 
with  steam  at  the  proper  pressure — so^that  work  or  heat 
may  be  furnished  along  the  way,  and  the  steam  be  finally 
left  condensed  to  water  at  boiler  feed  temperature ;  or  if 
not  suitable  for.  return  to  boilers,  the  condensed  water 
should  be  made  to  exchange  its  heat  with  the  fresh  feed 
water,  and  leave  the  system  at  the  lowest  possible  temper- 
ature. Neglect  to  observe  the  principles  of  economical 
use  of  heat  is  one  of  the  causes  which  tend  to  increase 
the  price  of  fuel,  and  indirectly,  no  doubt,  is  one  of  the 
many  causes  of  the  much-discussed  ''high  cost  of  living." 


SPECIAL  FURNACES 

Arrangement  for   Burning   Oil  and   Gas  to  the  Best 

Advantage 

By  John  Dick 

IX  recent  issues  you  publish  2  interesting  articles, 
one  by  H.  L.  Sherman,  on  Firing  with  Natural  Gas, 
and   the   other  by  Thos.   C.    Robinson,   on   Oil   as 
Fuel. 
There   is  a  very  great  waste   in   the   use  of  both 
natural  gas  and  oil,  and  in  the  majority  of  cases  the  re- 
sults obtained  are  much  below  what  it  is  possible  to 


is  not  possible  to  get  perfect  combustion.  The  Dutch 
oven  type  as  herein  described,  is  the  only  type  that 
will  give  proper  results,  and  this  style  of  Dutch  oven 
m»y  be  used  successfully  with  any  style  of  burner. 
It  may  also  be  applied  to  boilers  of  the  externall}^  fired 

type. 

The  Ijrick  lined  extension  front  forms  a  combustion 
chami)er,  making  available  the  entire  heating  surface 
of  the  boiler,  and  at  the  same  time  it  gives  perfect 
combustion.  The  combustion  chamber  at  the  rear  is 
also  lined   witl:   fire  brick.     The  cut   shows  a  checker 
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SECTION   OF   FURNACE   SHOWING   AIR   INLET   SPACES 
AND  DAMPER   SYSTEM 


work  baffle  wall  at  the  entrance  of  the  furnace,  the 
purpose  of  which  is  to  retard  the  passage  of  the  gases, 
producing  a  reverberatory  efifect,  and  which  brings  the 
gases  into  direct  contact  with  the  heated  surfaces  of 
the  heating  pipes,  and  the  surplus  left  for  the  low-pres- 
without  interfering  with  the  draft. 

The  cast-iron  front  is  adapted  to  any  style  of  oil 
burner,  the  opening  for  the  burner  being  central,  with 
a  peep-hole  immediately  above.  Below  this  central 
opening  is  a  large  opening,  with  swinging  door,  to 
give  ready  access  to  the  furnace  extension,  for  cleaning 
or  repairs,  or  for  the  purpose  of  burning  waste  product. 


PIG.   1.      SECTION  OF   INTERNALLY   FIRED   BOILER  WITH    DUTCH  OVEN  AND  DRY  BACK  EXTENSION  FOR  OIL     BURNING 


get  by  properly  designed  boilers  and  methods  of  ap- 
plication. The  internal  furnace  boiler  (Scotch  type), 
iwith  dry  back,  is  best  adapted  for  fuels  of  this  char- 
;acter;  but  even  then  it  must  be  properly  designed; 
and  where  the  fuel  is  fed  directly  into  the  furnace,  it 


All  the  air  admitted  to  the  furnace  is  heated,  and 
there  is  a  circular  rotating  damper  which  admits 
the  proper  supply  of  air  necessary  to  give  perfect  com- 
bustion under  any  and  all  conditions  under  which  the 
boiler  may  be  working. 
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The  cast-iron  front  is  so  constructed  as  to  be 
readily  removed  in  case  of  repairs. 

This  particular  form  of  construction  is  equally  well 
adapted  where  natural  gas  is  used  as  fuel,  and  will 
give  higher  efficiency,  better  economy,  lower  uptake 


temperature,  where  either  oil  or  gas  is  used,  than  an] 
other  form  of  setting. 

As  usually  designed  for  coal  burning,  a  boiler  can^ 
not  give  as  good  results  for  the  furnaces  are  too  large 
and  the  general  proportions  not  right  for  proper  econj 
omy  when  burning  oil. 


VERTICAL  CURTIS  TURBINES 

Shaft  Packing  and  Lubrication 


PACKING  where  the  shaft  passes  through  the 
wheel  casing  consists  of  carbon  rings,  which  oper- 
ate without  lubrication  and  prevent  steam  leakage 
when  the  pressure  in  the  casing  is  greater  than 
atmosphere  and  provide  a  means  of  preventing  air  being 
drawn  in  when  the  pressure  inside  is  below  atmosphere. 
These  rings  are  made  in  segments  to  insure  a  better 
fit  to  the  shaft  and  are  "archbound,"  that  is,  when 
assembled  in  the  machine  the  ends  of  the  segments  come 
together  and  a  clearance  exists  between  the  carbon  and 
the  shaft.  This  clearance  should  be  made  at  least  equal 
to  the  maximum  expansion  of  the  shaft  since  the  carbon 
expands  very  little.  It  is  essential  that  the  joints  at 
the  ends  of  the  segments  be  perfectly  square  and  radial. 


^^^^^^. 


PIG.   12.      SECTION   OF   CARBON  PACKING   AND   CASING 

1,  Turbine  head;  2,  Outer  packing  casing  (half)  with  bolts;  3, 
Garter  springs;  4,  Carbon  ring  segment;  5,  Cover  plate  for  inner  pack- 
ing casing  with  bolts;   6,   Inner  packing  casing;   7,   Shaft. 

High  pressure  end  packing  consists  of  4  rings,  each 
ring  being  carried  in  a  rectangular  cell  of  close  clearance. 
Each  ring  is  held  together  by  2  garter  springs,  which 
rest  in  grooves  in  the  rings. 

Low  pressure  end  packing  consists  of  but  2  rings 
which  are  made  as  described.  The  method  adopted  to 
prevent  air  being  drawn  into  the  machine  is  to  seal 
the  packings  with  steam,  which  is  led  from  the  steam 
pipe  to  the  casings  through  pipes  with  valves  for  regu- 
lating the  flow^  of  steam  to  the  casings. 

A  large  drain  pipe  is  run  from  the  upper  chamber  of 
the  high-pressure  casing  directly  to  the  atmosphere,  thus 
preventing  steam  from  blowing  along  the  shaft  up  into 
the  generator,  and  acts  as  a  signal  in  that  when  the 
packing  operates  properly  a  small  amount  of  steam  will 


escape.     Another  drain  pipe  is  run  from  the  lower  cham| 
ber  to  a  lower  stage  in  which  there  is  a  suitable  pressure 
A  valve  is  put  in  this  line  so  that  it  may  be  shut  of 
when  desirable. 

In  fitting  any  of  the  packings,  every  precaution  mus  _ 
be  taken  to  see  that  the  rings  are  free  to  move  in  their 
casings,  for  if  they  are  clamped  or  jammed  in  any  way, 
they  will  wear  rapidly  and  may  in  extreme  cases  injure 
the  shaft.     No  oil  should  be  used  in  fitting  the  rings. 
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FIG.   13.     DIAGRAM  OP  PRESSURE   OIL  PIPING 

as  it  carbonizes  and  may  prevent  the  rings  centeriiis 
themselves  with  the  shaft.  A  small  amount  of  dry  flaM 
graphite  rubbed  into  the  surface  of  the  carbon  will  hel; 
to  produce  a  polished  surface. 


Lubrication 


i\ 


*Continxied   from   page   310,   March   15   issue. 


pIGURE  13  shows  an  arrangement  by  which  a  singli 

pump  delivers  oil  to  the   step  bearing,   to   the   hw 

draulic   gear   cylinder   and   to   the   upper   bearing.     Thi 

flow  of  oil  to  different  points  is  governed  by  bafflers 
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A  reducing  valve  lowers  the  pressure  of  a  sufficient 
quantity  of  the  oil  for  the  upper  bearings  and  hydraulic 
gear  to  a  pressure  varying  in  dififerent  cases  from  50 
to  150  lb.  per  sq.  in.  A  relief  valve  on  the  low-pressure 
system  prevents  abnormal  rise  of  pressure. 

Connected  to  the  pipe  at  the  low-pressure  level  is 
a  closed  tank  partly  filled  with  compressed  air.  This 
tank  affords  a  storage  so  that  the  intermittent  demand 
of  the  governing  mechanism  will  not  cause  sudden  drafts 
of  oil  from  the  step  bearing  system.  It  also  makes  pos- 
sible the  action  of  the  governor  even  when  the  step 
bearing  pressure  fails. 

A  gage  glass  shows  the  oil  level  in  this  tank  and 
indicates  that  there  is  sufficient  air  storage  to  give  the 
desired  oil  delivery  without  too  much  drop  of  pressure. 
The  tank  must  be  kept  perfectly  tight  so  that  loss  of  air 
will  be  avoided.  It  can  be  filled  from  any  compressed 
air  system,  or  if  necessary  with  a  hand  air  pump. 

There  is  a  connection  to  an  accumulator  at  the  pomt 
of  highest  pressure  near  the  pump.  One  function  of  an 
accumulator  is  to  afford  storage  in  case  the  pump  should 
stop.  Another  function  is  to  equalize  the  flow  between 
successive   strokes   of   the   pump.     This   latter   function, 
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FIG.    14.      OIL    PIPING   WITH   2    SEPARATE    SYSTEMS 


Iwhile  not  actually  necessary,  is  desirable  even  with  good 
ipiimps.  The  weighted  accumulator  affords  an  excellent 
means  of  governing  the  pump,  or  of  starting  automatic- 
lally  an  addition::\l  pump  should  the  pressure  fall. 
I  Figure  14  shows  an  arrangement  in  which  there  are 
I2  separate  systems  for  lubrication,  one  high  pressure 
ifor  the  stepbearing,  the  other  at  a  comparatively  low 
Ipressure,  from  50  to  150  lb.  per  square  in.,  for  the  hy- 
jdraulic  gear  cylinder  and  the  upper  bearings.  The  air 
chamber  and  bafflers  are  used  in  the  same  manner  as 
in  the  single  pump  arrangement.  With  the  2  separate 
systems  it  is  necessary  to  operate  2  pumps,  or  sets  of 


pumps;  but  as  the  total  amount  of  oil  required  is  con- 
stant, this  means  that  the  pumps  do  not  have  to  be  so 
large,  the  amount  pumped  to  the  higher  pressure  is  re- 
duced, and  the  reducing  valve  is  eliminated.  For  this 
reason,  except  on  the  smaller  machines,  it  is  generally 
more  desirable  to  have  2  separate  systems. 

In  some  installations  the  upper  bearings  and  the 
hydraulic  gear  are  supplied  with  oil  from  a  station 
system  to  which  the  hydraulic  gear  is  adapted.  In  such 
cases  the  equalizing  tank  is  usually  left  out. 
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FIG.   15.     ADJUSTABLE   STEP   BEARING  BAFFLER 
1,  Head    (inlet  end);   2,   Plug  foi-  blowoff;   3,   Strainer    (gauze  mesh); 
4,   Baffler  frame;    5,   Adjusting   screw;    G,    Head    (outlet   end),    7,    Washer 
(inlet  end);  8,  Strainer  frame;  9  Baffler  screw;   10,  Washer   (outlet  end). 

FIG.   16.     ADJUSTABLE   UPPER   BEARING   BAFFLER 
1,   Baffler   frame;    2,   Baffler  plug;    3,   Stuffing   gland   for    (1):    4,    Cap 
for   (3);   5,   Handwheel  for   (2);   6,   Supporting  Disk  for  packing. 

The  function  of  the  baffler  should  be  thoroughly 
understood.  The  baffler  in  the  pipe  line  to  the  step 
bearing  consists  of  a  cylinder  containing  a  plug  on  the 
outside  of  which  a  rectangular  thread  is  cut ;  this  thread 
affords  a  spiral  passage  which  introduces  the  desired 
resistance  to  oil  flow,  but  does  not  prevent  the  passage 
of  such  small  particles  as  might  go  through  screens  or 
filters.  Where  practicable,  this  baffler  should,  with 
normal  flow,  absorb  about  25  per  cent  of  the  pressure. 
The  bafflers  are  designed  to  operate  with  oil  at  about 
120  <\^^.  F.  If  the  oil  is  more  viscous,  or  if  the  tempera- 
ture is  lower,  the  resistance  of  the  baffler  is  greatly 
increased.  The  pressure  difference  across  one  of  these 
baft'lers  is  about  twice  as  great  at  86  deg.  F.  as  at  140 
deg.  When  conditions  demand  it,  a  somewhat  greater 
flow  can  be  provided  with  the  same  drop  in  pressure 
by  shortening  the  baffler  plug.  It  is  better,  however, 
to  use  a  plug  of  full  length  but  with  a  larger  thread, 
since  with  a  larger  cross  section  of  opening  there  is  less 
danger  of  stoppage. 

Baffler  should  be  used  under  all  circumstances.  When 
there  is  only  one  machine  on  its  own  pumps,  it  is  possible 
to  run  without  the  baft'ler;  but  this  is  not  good  practice. 
When  there  is  more  than  one  machine  on  the  same  step 
bearing  supply  system,  bafflers  must  be  used.  If  all 
machines  have  the  same  step  bearing  pressure,  it  may  be 
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possible  to  operate  without  bafflers,  but  with  consider- 
able risk,  as  a  slight  variation  of  pressure  due  to  change 
of  load  or  other  cause  will  permit  one  machine  to  rob 
the  others.  With  machines  having  different  step  pres- 
sures bafflers  must  be  used  in  order  to  operate  from  the 
same  system. 

Second  baffler  illustrated  in  Fig.  i6  is  used  to  take 
oil  from  the  hydraulic  gear  supply  and  reduce  the  oil 
pressure  to  that  required  for  the  upper  bearings. 
(To   be   continued.) 


FRICTION  OF  VEHICLES 

Is  Draft  Pull  on  Up  Grade  Harder  w^ith  Ball  or  Roller 
Bearing  than  with  Ordinary  Axles? 

By  Thomas  J.  Holmes 

THE  above  question  has  often  been  discussed  and 
both  sides  have  their  arguments  to  support .  their 
contentions. 

I  have  never  seen  the  actual  test  made  on  a 
grade,  but  would  say  that  I  can  imagine  why  ball  or 
roller  bearings  on  a  grade  might  require  more  force  or 
power  than  would  be  required  with  an  ordinary  axle, 
if  the  balls  or  rollers  were  not  perfect  or  were  the  least 
bit  worn  or  broken  in  which  case  the  axle  might  be 
forced  between  them  and  centered,  in  which  case  the 
draft  would  be  difficult. 

On  ordinary  level  roads,  or  going  down  grade,  it  is 
almost  universally  conceded  that  ball  or  roller  bearings, 
run  easier  than  the  ordinary  axle,  but  the  arguments 
are  that  on  going  up  a  grade  as  in  the  illustration  the 
center  of  draft  is  along  the  line  A  B,  running  through  the 
center  of  the  axle  E,  and  through  the  center  of  the  ball  B, 


DIAGRAM    OP    BALL    BEARING    ON    VEHICLE    WHEN    GOING    TTP 

GRADE 

while  the  action  of  gravity  of  the  load  is  along  C  D 
toward  the  center  of  the  earth  the  same  as  it  is  on  the 
level  ground ;  and  that  this  centering  of  the  line  of 
draft  on  E  and  B  tends  to  make  a  dead  center  or  a  heavier 
pull  than  on  the  ordinary  axle. 

Second :  That  in  case  the  balls  are  imperfect  or  worn 
or  broken,  or  the  rollers  are  worn,  so  that  they  separate, 
the  axle  tends  to  wedge  itself  between  the  balls  and 
"centers"  so  that  on  an  up  grade  draft  will  be  harder 
than  an  ordinary  axle. 

Third :  That  since  vehicles  equipped  with  ball  bear- 
ings, run  down  an  incline  with  greater  speed  than  vehicles 
with  the  ordinary  axle,  the  "back  pull"  on  vehicles  equip- 
ped with  ball  bearings  going  up  grade  must  be  greater 
than  those  with  the  ordinary  axle,  and  therefore  they 
will  pull  harder  up  grade. 

Every  bicycle  rider  in  hilly  country  has  noticed  the 
hard  labor  necessary  to  climb  even  a  small  hill,  and  is 
more  or  less  familiar  with  the  above  arguments.  I  have 
never  heard  the  question  discussed  with  relation  to  the 
use  of  ball  bearings  on  pulleys  in  machine  shops,  but 
do  not  see  why  these  arguments,  to  a  great  extent,  should 
not  apply. 


It  must  be  bornain  mind  that  there  is  a  certain  amou_. 
of  "play"  sidewise  on  the  ordinary  axle  enabling  the 
load  to  adjust  itself  to  the  surface  of  the  roadway.  This 
"side  play"  is  absent,  in  axles  using  ball  or  roller  bear- 
mgs,  owing  to  the  manner  in  which  they  are  installed 
whether  this  "side  play"  tends  to  make  the  draft  easier 
on  an  up  grade,  and  to  what  extent,  I  have  never  heard. 

Another  question  worthy  of  consideration  in  discus- 
sing this  matter  is,  as  to  the  difference  in  draft,  if  any, 
between  a  vehicle  being  drawn  up  a  grade  a^id  one  bein^ 
pushed  up  a  grade. 

Then,  too,  there  is  the  question  of  costs  and  repairs, 
to  be  compared  and  considered  in  installing  either  the 
ordinary  bearing  or  the  ball  bearing. 

Every  owner  of  vehicles  must  decide  as  to  the  ad- 
visability of  the  use  of  these  bearings.  Some  argue  that 
as  there  are  so  many  parts  to  wear  and  get  loose  they 
prefer  the  simple  axle,  while  others  argue  that  if  one  set 
of  balls  or  rollers  is  good,  why  would  not  2  sets  be 
better  ? 

I  give  you  the  arguments  above  but  would  not  give 
my  final  opinion  until  after  thorough  trials  and  tests, 
with  the  proper  appliances  under  ordinary  conditions. 
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By  I.  H.  P. 


ELL,  I  suppose  you've  heard  the  glad  tid- 
ings?" said  the  night  engineer  to  the  day 
man,  who,  dinner  pail  in  hand  entered  the 
power  house  ready  for  his  task. 

"If  you  mean  the  change  to  gas-engine  drive,  I 
might  say  that  I  have,  but  I  don't  know  why  you  should 
shake  hands  with  yourself  over  it.  For  my  part  I 
can't  see  it  that  way.  Steam's  been  good  enough  for 
us  for  a  good  many  years,  and  when  you  want  the 
power  she's  always  there,  ready  to  turn  over  and  nr 
guess  work  or  hit-or-miss  about  it.  Now  take  a  gar- 
oline  engine — " 

"Well,  well,  all  right,  let  it  go  at  that.  I  got  tc 
get  home  and  do  a  little  work  'round  the  yard  befor* 
I  hit  the  hay.  But  I'll  tell  you  right  now,  you  olfi 
mossback,  you're  just  like  the  rest  of  the  old  fogies 
can't  see  any  farther  ahead  than  your  own  nose.  It's 
my  idea  that  gas  engines  are  the  coming  prime  movers 
along  certain  lines,  and  for  my  part  I'm  mighty  glac 
they  have  at  last  decided  to  junk  these  old  steam- 
eaters  and  give  us  fellows  a  chance  to  learn  somethinc 
more  advanced  and  something  there  will  be  a  littk 
more  money  in  than — ". 

"Are  you  talking  yet  or  again  ?  I  thought  you  hac 
some  work  to  do  at  home.  Believe  me,  if  you  reac 
fewer  of  those  fairy  tales  in  those  magazines  you  get 
about  superheat  and  coal-gas  analysis  and  all  that  junk 
and  got  more  good  solid  sleep  and  quit  smoking  thai 
double  X  brand  of  dope,  you  wouldn't  have  those  funm 
dreams.  Take  my  advice,  my  boy,  cut  it  out  and  notict 
how  quick  your  appetite  improves  and  how  the  bloon_ 
returns  to  your  hollow  cheeks."  if 

"Hollow  yourself,  you  big  stiff,"  retorted  the  other 
stooping,  picking  up  and  throwing  a  piece  of  dirt} 
waste,  all  with  apparently  the  same  motion,  whicl 
successfully  landed  and  knocked  the  big  man's  cap  ii 
the  80-in.  flywheel  of  the  16  by  16  which  was  thei 
running  about  300  per. 

The  jubilant  marksman  stayed  long  enough  to  re|| 
mark  that  he  would  find  the  cap  when  he  shut  dowr 
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lu  repack  the  rod  that  nit;ht,  and  hastily  beat  a  retreat, 
.mightily  pleased  with  his  little  joke,  and  started  home- 
fward  to  build  a  new  coop  for  his  plymouth  rocks. 

The  other,  satisfying  himself  that  his  cap — and  in- 
cidentally a  good  cigar — was  really  in  the  flywheel, 
Iconsidered  a  moment  about  shutting  down  long  enough 
to  get  it  out,  but  the  direct-reading  wattmeter  on  the 
■machine  panel  telling  him  that  the  foundry  had  a  heat 
blowing,  concluded  he  would  not,  and  sought  solace 
in  the  fire-room  where  he  could  always  find  relief 
bully-ragging  the  unresponsive  stoker,  who  took  all 
the  abuse  the  engineer  chose  to  give  him,  and  who, 
after  attentively  and  sympathetically  listening  to  8 
minutes  of  solid  and  unrepeated  vituperation,  went  out 
ind  told  the  coal  passer  that  "someone  must  have  eaten 
the  chief's   pie   for  supper  last  night." 

And  so  it  came  to  pass  that  after  due  deliberation 
it  was  decided  to  supersede  the  steam  equipment  with 
that  of  producer  gas  apparatus,  and  accordingly,  after 
^electing  the  type,  make  and  size  of  equipment,  founda- 
tion blueprints  made  their  appearance  and  work  was 
begun  excavating  within  the  building  for  the  founda- 
:ion  for  the  new  unit. 

Owing  to  the  fact  that  the  size  of  the  power  house 
ivas  ample  only  for  the  present  equipment,  any  addi- 
;ional  machinery  meant  a  shortening  of  belt  centers, 
md  a  general  crowding  together  of  old  apparatus 
intil  such  time  as  the  new  equipment  could  be  placed 
n  commission,  enabling  the  abandoning  and  removal  of 
he  ancient  and  ofttimes  mended  cripples. 

Tight  belts  and  hot  bearings  assumed  a  prominent 
position  in  the  already  long  list  of  attendant  horrors 
»vithout  which  no  self-respecting  small  country  town 
:entral  station  is  complete.  All  these  things  naturally 
weigh  upon  and  depress  the  giant  minds  which  cope 
laily  w^ith  these  interesting  and  instructive  problems, 
md  if  our  detention  hospitals  are  not  filled  with  central 
station  engineers,  it  speaks  well  for  the  well  balanced 
nentalities  with  which  these  men  must  be  gifted. 

Given  a  16  by  16-in.  center-crank  automatic  (with  a 
5ent  crank-pin),  a  90-kw.,  75-kw.,  a  37>^-kw.,  and  2  ex- 
:iters  belted  over  the  same  wheel,  occupying  a  floor 
>pace  of  28  by  7  ft.,  a  belt  speed  of  4600  ft.  p.m.,  a  prim- 
ng  boiler,  a  feed-water  heater  3  times  too  small,  a  leaky 
"Oof,  a  bad  bunch  of  coal,  a  wet,  windy  Saturday  night, 
)are  primary  wires  playing  hide-and-seek  in  the  trees, 
:ircuit  breakers  of  the  hair-trigger  variety,  a  half  drunken 
nreman,  and  we  have  a  condition  well  caculated  to 
lorrify  and  unnerve  the  layman,  and  please  and  amuse 
hose  lovers  of  the  unexpected,  the  spinal  jar  and  the 
byrotechnic  concussion,  but  which  our  engine  help 
)ass  through  daily  and  nightly  as  matter-of-fact  routine 
ind  necessary  evils.  Some  men,  I  am  sorry  to  say, 
lave  been  known  to  give  way  to  violent  and  abusive 
language  that  would  make  a  thoughtful  man  shudder, 
\vn  I  shall  always  remember  a  trying  hour-and-a-half 
luring  which  time  a  leak  in  the  roof  developed,  ad- 
nitting  a  good  sized  cascade  onto  a  28-in.  belt,  2  ex- 
piter  belts  broke,  a  Corliss  exhaust  valve  turned  over 
:wice,  a  fire  was  discovered  in  the  coal  pile,  both 
i)oiler-feed  pumps  and  one  injector  became  inoperative 
jor  30  min.,  actual  time,  allowing  the  water  to  drop 
completely  out  of  sight,  at  which  period  the  tele- 
phone central  called  up,  announcing  a  fire  in  the  fourth 
|vard,  and  would  he  please  blow  the  siren !  As  I  say, 
have  known  this  man  to  break  forth  as  follows:  "Me- 
hought  I  heard  a  voice  cry,  'Sleep  no  more.'  " 

Now,  imagine,  if  you  can,  the  perfect  mental  equi- 
)oise  such  an  expression  would  indicate. 


And  so  it  was,  with  opposing  views,  that  the  2  en- 
gineers looked  upon  the  new  apparatus  which  was  to 
be  placed  under  their  care;  the  night  man,  a  young 
fell'jw  of  27,  ambitious  and  well  posted  on  matters 
mechanic,  eagerly  awaited  the  installation  of  the  new 
unit ;  the  day  man,  a  seasoned  veteran  of  the  old  school, 
with  great  contempt  for  book  learning,  and  with  a 
penchant  for  arguing  against  any  matter  the  other 
chose  to  support.  They  were,  nevertheless,  fast  friends, 
and  many  a  debate  took  place  which  was  sometimes 
well  worth  listening  to.  Their  theme  for  the  last 
several  nights  had  been  the  readiness  with  which 
steam  and  gas  driven  units  could  be  put  into  service, 
the  older  man  naturally  taking  the  steam  end  of  the 
argument  in  which  he  was  firmly  intrenched,  knowing 
his  ground  from  long  experience ;  and  inasmuch  as 
the  upholder  of  the  gas  unit  had  had  practically  no  ex- 
perience in  the  new  field,  barring  a  few  small  gasoline 
engines,  his  imagination  was  compelled  to  supply  what 
his  knowledge  lacked. 

"Yes,  and  I  tell  you.  that  by  the  time  you've  got 
the  water  out  of  your  line,  your  engine  warmed  up 
properly  and  up  to  speed  and  got  your  generator  on 
the  line,  in  what  you've  got  left  of  5  min.  you  wouldn't 
have  time  to  change  your  mind,  take  it  from  me." 

"All  right,  sonny,  don't  get  all  fussed  up  now ;  first 
thing  you  know  you'll  bust  out  cryin'.  Now  remember, 
there's  two  sides  to  every  story,  and  as  long  as  yoti 
have  definitely  settled  for  your  own  satisfaction  that  it 
is  5  min.,  we'll  let  it  go  at  that.  I  won't  cavil  about 
a  few  seconds  one  way  or  the  other.  Call  it  5  min., 
daily  average,  good  practice.  Now,  what  I  want  to 
know  is,  can  you  beat  it  with  any  gas  engitie  of  equal 
capacity?" 

"Beat  it?  Why,  bless  your  heart,  it's  being  done 
regularly  in  less  than  a  minute.  Why,  all  that's  neces- 
sary is  to  give  her  one  or  2  shots  of  air.  open  your  gas 
valve  and  she  comes  right  up  to  speed  while  you  are 
opening  your  sight  feeds  and  turning  on  the  water. 
Why,  a  friend  of  mine  does  it  in  45  sec.  from  a  stand- 
still to  generator  picked  up  and  on  the  line,  regular." 

"Have  you  ever  done  it,  or  seen  it  done,  that's  the 
question  now?" 

"Well,  no.  Fact  is  I've  never  had  the  chance  to 
try,  but  as  soon  as  our  new  engine  is  in,  I'll — " 

"Well,  there  you  are!  That  settles  it.  A  friend 
of  yours  does  it.  You've  never  done  it,  in  fact,  never 
seen  it  done,  but  think  you  can  do  it.  How  cheerful ! 
It's  funny  that  none  of  these  fellows  are  ever  around 
that  do  these  wonderful  things.  A  minute !  Forty- 
five  seconds!  Ha!  More  like  an  hour.  What  with 
blowing  up  your  fires,  pumping  up  your  air  and  jack- 
ing the  engine  over  to  center  again  after  3  or  4  burn 
starts,  wet  spark  plug  and  goodness  knows  what  not. 
Don't  tell  me  45  seconds!  It  might  take  you  3  or  4 
davs  for  all  I  know." 

'"Well,  cuss  it  all.     I've  got  his  letter  saying  he  did 
it." 

"Letter?  Letter?  Letter  me  no  letter.  Why!  I 
wouldn't  believe  it  if  I  saw  a  moving  picture  photo- 
graph of  it !" 

(To  be  continued.) 


Thirty  years  ago  the  value  of  natural  gas  produced 
in  the  United  States  was  less  than  $500,000.  There  are 
now  nearly  30,000  wells,  producing  annually  more  than 
500,000,000,000  cu.  ft.  of  gas,  valued  at  nearly  $75.- 
000,000.  Last  year  the  output  was  508.353,241.000  cu. 
ft.,  Pennsylvania  being  the  greatest  consumer,  with  154,- 
475.376,000  cu.  ft. — Compressed  Air  Magazine. 
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INDUCTION  MOTORS.  PART  I 

Construction,  Windings  and  Principles  of  Polyphase  Motors 

By  John  A.  Randolph 


IN  the  utiHzation  of  the  electric  current  for  power 
purposes,  3  general  classes  of  motors  are  used; 
namely,  the  alternating-current,  the  direct-current 
and  the  universal  types.  The  choice  is  necessarily 
dependent  upon  the  nature  of  the  current  supply  and 
upon  the  conditions  under  which  the  motor  is  to  oper- 
ate. The  first  2  types  can  be  used  only  upon  the  par- 
ticular form  of  current  for  which  they  are  designed, 
while  the  imiversal  class  will  operate  upon  either  alter- 
nating or  direct  currents.  The  latter  type,  however, 
is  not  in  general  use  for  industrial  purposes. 


S 


FIG.    1 


SQUIRREL    CAGE    MOTOR    SHOWING    CONSTRUCTION    OF 
SOLDERED    SHORT-CIRCUITING    RINGS 


There  are  several  types  of  alternating-current 
motors,  but  that  most  widely  used  is  the  induction 
motor.  The  simple  construction  of  the  latter  gives  it 
an  advantage  over  other. types  in  that  it  can  be  built 
more  substantially  and  does  not  contain  so  many 
points  where  defects  can  develop.  Moreover,  the  ab- 
sence of  a  commutator  in  its  working  circuit  renders 
it  particularly  adapted  to  locations  where  sparking 
would  be  dangerous  It  requires  less  attention  than 
any  other  type  and  can  be  controlled  from  a  distance 
without  difficulty.  Its  stable  construction,  freedom 
from  commutating  troubles,  and  the  ease  with  which 
it  can  be  controlled  render  it  fitted  for  operation  under 
the  most  unfavorable  conditions. 

While  the  mechanical  construction  of  the  induction 
motor  is  for  the  most  part  simple,  the  action  of  the 
cdrrent  in  producing  rotation  is,  in  general,  not  so  well 
understood.  In  analyzing  the  operation  let  the  con- 
struction first  be  considered. 

Like  all  motors,  this  type  is  composed  of  2  funda- 
mental parts,  one  of  which  is  stationary  and  the  other 


movable.  The  former  is  designated  the  stator  and  the 
revolving  portion  the  rotor.  Like  other  motors,  each 
of  these  elements  carries  a- winding.  The  term  primary 
is  sometimes  applied  to  that  winding,  either  on  the 
stator  or  rotor,  to  which  the  power  is  applied  while 
the  remaining  winding  is  called  the  secondary.  The 
use  of  these  terms  arises  from  the  general  similarity  to 
a  transformer,  the  current  in  the  motor  secondary  be- 
ing induced  in  a  manner  similar  to  that  of  the  current 
in  the  transformer  secondary. 
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FIG.  2.      SINE  WAVE  DIAGRAM  FOR  3PHASE  MOTOR 

FIGS.    3    to    6.      DEVELOPED    CROSS-SECTIONS    OF    STATOR    AND 

ROTOR   WINDINGS 


The  primary  winding  may  be  placed  upon  either  the 
stator  or  rotor,  but  it  is  the  general  practice  to  place 
it  upon  the  stator,  the  secondary  winding  being  located 
on  the  rotor.  They  will  be  so  considered  throughout 
this  series  of  articles.  ^ 

Windings  ^" 

gTATOR  winding  is  for  the  most  part  of  the  same 
construction  and  arrangement  as  that  of  an  alter- 
nator armature  and  is  distributed  in  slots  cut  in  the 
laminated  iron  core  of  the  stator. 


April  15,  1913 


PRACTICAL     ENGINEER 


411 


The  rotor  winding  may  be  variously  constructed.  It 
may  be  of  the  same  type  as  is  used  for  alternator  arma- 
tures; it  may  consist  of  short  circuited  groups  of  con- 
ductors, or  a  series  of  straight  copper  bars  may  be 
used,  the  respective  ends  of  which  are  joined  to  heavy 
copper  short  circuiting  rings  at  the  points  where  the 
bars  emerge  from  the  core  of  the  rotor.  A  fundamental 
requirement  of  any  type  of  rotor  winding  is  that,  when 
running  at  full  load  and  full  speed  it  must  be  short- 
circuited  either  upon  itself  as  a  whole,  in  groups  or 
sections,  or  by  common  rings  joining  together  the  in- 
dividual conductors. 

The  simplest  form  of  induction  motor  is  that  in 
which  the  conductors  are  joined  direct  to  shortcircuit- 
ing  rings  at  the  ends  of  the  rotor.  This  class  of  rotor 
is  known  as  the  squirrel-cage  type.  The  conductors 
consist  of  straight  copper  bars  securely  fastened  to 
heavy  copper  rings  at  the  ends  of  the  rotor  as  shown 


in  Fig.  1. 


Polyphase  Motors 


\S  the  discussion  of  the  operation  of  this  class  of 
motors  consider  the  action  of  a  magnetic  field  upon 
a  simple  coil  of  wire  closed  upon  itself.  It  is  a  well 
known  fact  that  when  the  magnetic  flux  is  caused 
to  pass  within  the  area  enclosed  by  the  coil,  an  elec- 
tromotive force  is  induced  which  produces  a  current 
in  the  coil.  This  current,  in  turn,  establishes  a  mag- 
netomotive force  which  opposes  or  tends  to  repulse 
the  main  flux.  Moreover,  when  the  main  flux  is  re- 
duced or  Avithdrawn  from  the  coil  the  current  in  the 
latter  is  reversed,  causing  a  consequent  reversal  of  its 
magnetomotive  force  with  a  resulting  tendency  to 
attract  or  uphold  the  main  flux,  thus  opposing  its  re- 
duction or  removal.  If  the  coil  were  free  to  move,  it 
would  be  repulsed  from  a  magnetic  field  brought  to- 
ward it  and  would  continue  to  move  until  a  magnetic 
equilibrium  were  reached  between  the  coil  and  the 
main  field.  However,  if  the  main  field,  after  being 
established  within  the  coil,  is  withdrawn,  the  coil  will 
be  attracted  and  tend  to  follow  the  motion  of  the  field. 
It  is  upon  this  principle  that  the  action  of  the  induction 
motor  depends. 

In  the  polyphase  motor,  the  stator  winding  is  com- 
posed of  several  separate  windings,  the  number  de- 
pending upon  the  number  of  phases  in  the  supply  cir- 
cuit. The  winding  is  exactly 'the  same  as  would  be 
used  upon  the  armature  of  an  alternator  under  the 
same  conditions. 

The  individual  windings  are  displaced  from  one 
another  along  the  inside  periphery  of  the  stator  by 
an  angle  depending  upon  the  number  of  phases  for 
which  the  motor  is  designed.  In  a  2-phase  motor,  there 
are  2  windings  spaced  90  electrical  degrees  or  3^  of  a 
pole  pitch  apart.  In  the  3-phase  machines,  there  are 
3  windings  spaced  120  electrical  degrees  apart  or  at 
spacing  distance  of  Ys  and  %  of  a  double  pole  pitch 
respectively. 

In  analyzing  the  action  of  the  currents  in  the  motor, 
let  a  3-phase  motor  of  the  squirrel-cage  type  be  con- 
sidered. The  sine-wave  diagram  of  Fig.  2  represents 
the  relation  of  the  currents  in  the  3  phases  A,  B  and  C 
of  the  supply  circuit.  In  Figs.  3  to  6  are  shown  devel- 
oped cross-sections  of  the  stator  and  rotor  windings. 

Consider  the  condition  at  the  instant  corresponding 
to  point  1  in  Fig.  2.  If  the  portions  of  the  current 
waves  above  the  line  X  X  are  considered  as  positive 
and  those  below  negative,  it  will  be  seen  that  the 
current  in  phase  A  is  at  a  maximum  in  the  positive 
direction  while  the  currents  in  phases  B  and  C  are 
of  a  smaller  value,  are  in  the  negative  direction  and  are 


equal  to  each  other.  The  position  and  distribution 
of  the  magnetic  flux  will  now  be  as  shown  in  Fig.  3, 
in  each  group  of  conductors  enclosed  by  the  magnetic 
loops.  The  relative  direction  of  the  currents  in  the 
conductors  of  the  respective  phases  is  the  same,  owing 
to  the  construction  of  the  winding  which  is  shown  in 
Fig.  7.  It  will  be  observed  in  Fig.  3  that  north  and 
south  poles  are  formed  at  the  points  N  and  S. 

Let  the  condition  one-twelfth  of  a  cycle  later  repre- 
sented by  point  2,  Fig.  2  be  considered.  The  current 
in  phase  B  has  now  fallen  to  zero  while  the  currents 
in  phases  A  and  C  are  equal.  This  causes  a  shifting 
forward  of  the  field  by  a  distance  of  one-sixth  of  a 
pole  pitch  as  shown  in  Fig.  4. 

Figure  5  shows  the  position  of  the  field  at  the  end 
of  the  next  twelfth  of  a  second,  corresponding  to  point 
3,  Fig.  2.  The  current  in  phase  C  has  now  risen  to  a 
maximum  in  the  negative  direction  while  the  currents 
in  phases  A  and  B  are  equal  to  each  other  iji  the  posi- 
tive direction.  It  will  be  seen  that  the  field  has  now 
advanced  by  another  sixth  of  a  pole  pitch. 

At  point  4,  the  current  in  phase  A  has  become  zero 
while  the  currents  in  phases  B  and  C  are  equal.  The 
flux  has  now  shifted  as  shown  in  Fig.  6. 


FIG.   7. 


DEVELOPED  4-POLE   3-PHASE   STAR-CONNECTED   STATOR 
WINDING 


In  like  manner,  the  movement  of  the  field  can  be 
traced  completely  around  the  stator.  The  numbered 
points  of  Figs.  3  to  6  represent  the  relative  positions 
of  the  field  corresponding  to  the  instants  designated 
by  the  same  numbers  in  Fig.  2. 

When  the  motor  is  started,  the  stator  field  begins  to 
rotate  with  the  result  that  its  magnetic  lines  sweep 
over  and  are  cut  by  the  conductors  of  the  rotor.  A 
magnetomotive  force  will  therefore  be  established  by 
the  induced  currents  of  the  rotor  winding  which  will 
be  opposite  in  direction  to  that  of  the  stator  winding. 
The  result  will  be  that  the  coils  toward  which  the  poles 
of  the  stator  field  move  will  be  repulsed  by  the  latter 
while  the  others  will  be  attracted.  The  resultant  rota- 
tion of  the  rotor  in  response  to  these  forces  is  thus 
apparent. 


412 


PRACTICAL     ENGINEER 


April  15,  1913 


Slip 


JX  the  consideration  of  the  forces  causing  the  rotor 
to  revolve,  it  will  be  seen  from  the  foregoing  ex- 
planation that  it  is  necessary  for  the  conductors  of 
the  rotor  to  cut  the  lines  of  force  produced  by  the 
stator.  The  speed  of  the  rotor  can  therefore  never 
equal  that  of  the  field  unless  the  rotor  is  operated  by 
an  external  source  of  power.  It  is  necessary  for  it  to 
revolve  more  slowly  than  the  stator  field  in  order  to 
allow  the  necessary  cutting  of  the  magnetic  flux.  At 
no  load  the  torque  required  to  turn  the  rotor  will  not 
be  as  great  as  when  the  motor  is  loaded.  The  rotor 
will,  therefore,  run  nearer  to  synchronous  speed  than 
under  conditions  when  a  stronger  torque  is  required. 
The  difference  between  the  speeds  of  the  stator  field 
and  the  rotor  is  known  as  the  slip.  It  may  be  ex- 
pressed in  revolutions  per  second  or  as  a  percentage. 
When  expressed  in  the  former  manner  it  is  equal  to 
the  difference  between  the  speeds  per  second  of  the 
stator  field  and  the  rotor.  When  stated  as  a  percentage 
it  is  the  ratio  of  the  difference  between  the  stator  and 
rotor  speeds  to  the  stator  speed.     In  other  words  if 

Rs=speed  of  stator  field  per  second. 

Rr= speed  of  rotor  per  second. 

S    =  percentage  slip. 
the  percentage  can  be  expressed  by  the  equation 

Rs — Rr 

S= 

Rs 
In  well   designed   motors   of  the  larger  sizes,   the 
slip  at  full  load  is  generally  from  2  to  3  per  cent.     In 
those  of  smaller  size  it  is  usually  from  5  to  6  per  cent. 


ALTERNATING  CURRENT 
PROBLEMS 

Drying  Alternators;  Relation  Between  Field  Current 
and  Power  Factor 

By  V.  E.  Johnson 

THERE    appeared    in    the    March    1    issue    of   the 
Practical  Engineer  under  the  caption  "Electrical 
Correspondence,"  2  questions  and  answers,  upon 
which  some  comment  may  not  be  out  of  place. 
One    of   them,    headed    "Alternator    Connections," 
contained  an  answer  by  N.   G.   M.,  t?  a  question  by 
V.    H.   in   regard    to   drying   o'lt   alternator   coils.      N. 
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FIG.    1. 
FIG.    3. 


VOLTMETER    CONNECTIONS    FOR    TESTING    INSULATIOX 
RELATION    OF    FIELD    CURRENT    AND    POWER    FACTOR 


G.  M.'s  answer  is  in  every  way  correct  except  his 
statement,  "either  run  at  a  slow  speed  with  fields  fully 
excited  ...  or  it  may  be  run  at  normal  speed 
with  the  excitation  ([uite  low." 


When  an  alternator  is  short  circuited  there  is  no 
external  resistance  so  that  the  flow  of  current  is  lim- 
ited only  by  the  internal  "reactance"  and  "resistance" 
— these  2  being  added  vectorially  and  the  sum  called 
"impedance." 

In  any  alternator  the  stator  resistance  is  generally 
very  low — and  in  any  case  is  negligible.  We  have  then 
the  flow  of  current  limited  by  the  armature  reactance 
only. 

Voltage 


Current  flowing  = 


Impedance. 

Resistance   being  neglegible   we   can   consider  the 
impedance  to  consist  of  reactance  only  and  we  have 

Voltage 

Current  flowing^ 

Reactance. 
Now  the  reactance  of  any  given  coil  or  winding 
varies  directly  as  the  frequency — that  is'  if  the  speed 
is  reduced  by  one-half — the  reactance  is  reduced  by 
a  like  amount.  We  know  also  that  the  voltage  varies- 
with  the  speed,  so  Ave  can  say  truthfully : 


M 

ROrOR 

/OOPCRCCNT  P.  £  FLUX  AT  S0O£GPS£S  D/SRLACE- 
Af£A/r,  N£ITH£R  MAGN£TIZING N0PO5MACNET- 
/Z/A/G,  M£R£L  Y  D/5T0RT/N6 

*  STATOR 

ROTOR 
STATOR 
ROTOR 

90 D£GR££S LEADING  CURRENT,  FLUX  IN  ST£P 
ANO  HELPING. 

W 

STATOR 

90D£CR££S  LAGGING  CURRENT,  FELIX  IN  DIRECT 
OPPOSITION. 

FIG.    2.       GRAPHIC    RELATION    BETWEEN    POWER    FACTOR    AND 

FLUX 

Voltage  =  Speed  X  a  constant  depending  upon  type 
of  machine,  exciting  force,  etc. 

Reactance  =  Speed  X  a  constant  depending  prin- 
cipally upon  the  self  induction  of  the  machine. 

Then  we  have : 

Current  flowing  =  Speed  X  a  constant  as  described 
-:-  Speed  X  a  constant  depending  on  self  induction. 

We  can  cancel  "Speed"  from  our  fraction  and  find' 
that : 

Current  flowing  =  A  constant  depending  upon  cer- 
tain factors  ^-  A  constant  dependent  upon  self  induc- 
tion. 

Thus  we  see  that  speed  has  practically  no  eft'ect  up- 
on the  amount  of  current  flowing.  I  have  run  ma- 
chines short  circuited  dozens  and  perhaps  scores  of  j 
limes  and  know  from  observation  that  if  the  field  be 
left  untouched  while  alternator  is  shutting  down  the 
ammeter  will  indicate  a  constant  current  flow  until  the-, 
generator  comes  to  a  dead  stop. 

I  believe  that  212  deg.   F.  is  too  high  for  drying- 1 
out ;  180  deg.  is  safer  and  not  so  likely  to  cause  injury 
to  insulating  compounds.     In  machines  of  fairly  higb| 
x'oltage,  the  drying  out  process  should  not  be  termi- 
nated   when    the    operator's   judgment    tells    him    the-j 
generator  is   dry,   for   his   judgment   is   frequently  atf 
fault.     The  only  safe  way  is  to  take  insulation  resist- 
ance— a  comparatively  easy  matter  if  a  supply  of  250 
or    500-volt    d.c.    current    is    available    and    a    voltmeter! 
of  known  resistance  is  at  hand,  see  Fig.  1. 
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Touch  A  and  JJ  together — the  voltmeter  will  indi- 
cate line  voltage  V. 

Touch  A  to  shaft  or  frame  of  machine  and  B  to 
the  stator  windings  (free  of  course  from  any  lines 
which  might  interfere)  and  meter  indicates  a  voltage 
considerably   less  than  V,  which  we  will  call   v. 

If  R  is  the  internal  resistance  of  voltmeter,  the 
insulation  resistance  =  R  (V/v  —  1).  This  should  be 
10  or  I'i  megohms,-  although  7  or  8  megohms  is  not 
bad.  If  the  resistance  is  not  high  enough,  the  drying 
out  process  v.ill  have  to  be  continued. 

The  second  article,  headed  "Field  Excitation  and 
Power  Factor,''  consists  of  an  answer  to  a  question  by 
A.  B.  S.  in  regard  to  the  effect  of  power  factor  on 
field  excitation,  and  the  effect  of  varying  field  excita- 
tion on  generators  in  parallel.  This  subject  is  rather 
complex  and  would  require  a  lengthy  discussion  to 
explain  thoroughly,  but  in  the  main,  the  matter  is  as 
follows : 

Unless  we  know  whether  we  have  leading  or  lag- 
ging power  factor,  the  question,  "Will  it  take  more 
field  current  for  generators  running  at  60  per  cent 
power  factor  than  when  running  at  95  per  cent?"  can- 
not be  answered.  By  field  manipulation,  we  could, 
in  the  case  of  several  alternators  in  parallel  maintain 
line  voltage  but  have  wide  variations  in  power  factor 
and  field  currents  in  the  various  machines.  Briefly, 
it  may  be  stated  that,  (a)  an  alternator  connected 
across  constant  voltage  mains  the  flux  flow  through 
its  stator  is  a  constant  regardless  of  field  variations, 
(b)  in  any  alternator  we  have  stator  flux  set  up  by 
currents  in  the  stator  windings  (independently  of  the 
rotor  field),  which  act  as  follows: 

(1)  At  unity  power  factor  the  stator  flux  is  90 
degrees  out  of  phase  with  the  rotor  flux,  and  has 
sensibly  no  eiifect  on  the  effective  flux.  That  is,  cur- 
rent at  100  per  cent  power  factor  does  not  sensibly 
tend  to  magnetize  or  demagnetize  the  fields  or  to 
lower  the  voltage  (except  for  internal  alternator  im- 
pedance). 

(2)  At  90  degrees  leading  current  the  stator  flux 
is  directly  in  phase  with  the  rotor  flux  and  so  tends 
to  help  it.  Between  unity  power  factor  and  90  degrees 
leading,  the  stator  flux  tends  to  raise  voltage. 

(3j  At  90  degrees  lagging  current  the  stator  flux 
directly  opposes  the  rotor  flux  and  tends  to  lower 
voltage. 

Between  unity  power  factor  and  90  degrees  lag- 
ging current,  the  stator  flux  demagnetizes.  Graphic- 
ally we  have  this  relation  shown  in  Fig.  2. 

Then  for  GO  per  cent  leading  power  factor  the 
field  flux  is  being  helped  by  stator  flux  so  that  we 
would  need  less  field  than  at  95  per  cent  leading 
power  factor. 

At  60  per  cent  lagging,  the  field  flux  is  opposed 
by  the  flux  of  the  stator  and  we  would  need  more 
field  than  at  95  per  cent  lagging. 

The  above  2  facts  can  be  shown  schematically  by 
the  diagram.  Fig.  3,  which  is  in  no  sense  a  curve  of 
values,  by  merely  a  diagrammatic  sketch  showing  rela- 
tion of  field  currents  necessary. 

In  the  above  discussion  I  have  used  leading  and 
lagging  in  the  sense  of  or  with  reference  to  current 
taken  from   line. 

If  an  alternator  is  over  excited  it  delivers  wattless 
current  which  is  behind  its  own  e.m.f.  waves,  and 
ahead  of  the  e.m.f.  waves  of  its  companion  generators. 
The  flux  in  all  of  these  tends  to  remain  constant. 
Hence  we  see  how  the  current  delivered  demagnetizes 


the  field  of  the  overexcited  alternator  and  magnetizes 
the  field  of  the  underexcited  generator  until  constant 
flux  is  maintained.  This  current  is  a  circulating 
current,  doing  no  work,  hence  wattless,  but  having  a 
direct  effect  on  the  magnetism  of  the  machines,  hence 
often  known  as  magnetizing  current.  The  amount  of 
magnetizing  current  flowing  depends  on  the  difference 
in  field  excitations.  If  the  fields  are  all  normally 
excited  and  the  machines  are  similar  there  is  with 
few  exceptions  no  wattless  current  flowing,  as  none 
is  necessary  to  produce  constancy  of  flux,  this  being 
already  maintained  by  the  field.  In  other  words,  the 
field  is  supplying  the  proper  amount  of  magnetism 
so  that  no  "boosting  nor  bucking"  is  necessary ;  the 
statement  made  by  A.  L.  R.  that  the  field  affects  the 
division  of  load  of  alternators  in  parallel  is  incorrect. 
Variation  in  field  strength  has  no  effect  on  the  load 
current  delivered,  or  in  the  share  of  load  taken.  This 
load  balancing  must  be  accomplished  by  adjustments 
in  the  speed  of  the  prime  mover,  such  as  in  the  gover- 
nor mechanisms,  etc. 

To  summarize  then  : 

(a)  Excitation  depends  on  the  phase  relation 
between  current  and  voltage,  (b)  Magnetizing  cur- 
rent varies  with  the  differences  in  field  strength  of 
machines  in  parallel,  (c)  Field  excitation  in  no  way 
affects  division  of  load  of  alternators. 


THAT  TROUBLESOME  CIRCUIT 


M 


R.   Wood's   criticism   of  my   sketch   in   connection 

with  the  above  article,  in  the  March  15  issue  is 
evidently  well  justified  and  according  to  the  diagram, 
correct.  There  are,  however,  extenuating  circum- 
stances. Due  to  an  error  on  my  part,  or  the  drafts- 
man's in  copying  the  sketch,  one  of  the  circuits  is 
shown  with  the  connections  reversed. 

Referring  to  Mr.  Wood's  diagram  C  and  B  are 
reversed,  C  should  be  connected  to  the  negative  main 
and  B  to  the  positive.  This  will  leave  the  lights  on 
the  left  connected  solid  and  those  on  the  right  con- 
trolled by  the  switch  which  was  originally  intended. 

The  lights  controlled  by  the  switch  were  in  a  small 
private  office  and  used  only  occasionally  and  the 
switch  was  located  just  inside  the  door  so  they  could 
be  switched  off  when  not  in  use.  The  lights  on  the 
left  were  part  of  a  number  of  others  for  lighting  the 
main  office  and  were  all  controlled  from  the  main 
switch  in  the  fuse  cabinet.  Thos.  G.  Thurston. 


RUNNING  A  D.  C.  MOTOR  AS  A  GENERATOR 

J  HAVE  a  7.5-hp.  220-volt  shunt  wound  motor  and 
wish  to  run  it  as  a  generator  to  furnish  current  for 
about  100,  55-watt  lamps.  Can  this  be  done?  If  so, 
what  size  field  rheostat  should  I  get,  or  will  the  resist- 
ance of  the  rheostat  depend  upon  the  winding  of  the 
particular  generator?  J.  W.  N. 

A.  You  can  run  your  shunt-wound  motor  as  a  gen- 
erator without  any  changes  whatever  in  the  windings. 
We  should  advise  you,  however,  to  communicate  with 
the  makers  in  regard  to  the  size  of  field  rheostat  which 
you  will  require.  N.  G.  M. 


Anyone,  a  fool  or  an  idiot,  can  be  exclusive.  It 
comes  easy.  It  takes  a  large  nature  to  be  universal,  to 
be  inclusive. 

— Ralph   Waldo   Trine. 
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ECONOMY  DUE  TO  PREHEATING  COMPRESSED  AIR 

Air  Worked  Without  Expansion  and  Expansively,  Coal   Saved  or  Increase  of  Capacity 

of  Plant  Due  to    Preheating 

By  W.  D.  Ennis 


USE  of  preheaters  or  "stoves"  for  warming  com- 
pressed air  supplied  to  air-operated  devices  was 
begun  almost  with  the  inception  of  compressed 
air  transmission.  Air  was  then  used  as  a  source 
of  motive  power  in  expansion  engines.  The  cooling 
which  accompanied  expansion  led  to  difficulties  from 
the  formation  of  ice  by  the  moisture  in  the  air.  These 
were  overcome  by  preheating.  Incidentally  some  gain 
in  economv  ensued. 
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FIG.   1.     EFFECT  OF  PREHEATING  COMPRESSED  AIR  FOR  AN  EX- 
PANSIVE   ENGINE    "WHERE    THE    RATIO    OP    EXPANSION    DE- 
CREASES AS  THE  AMOUNT  OF  PREHEATING  INCREASES 

The  development  of  electrical  systems  of  transmis- 
sion has  largely  eliminated  compressed  air  as  an  ex- 
pansion medium  for  power  engines.  Air  power  is  now 
mostly  used  for  driving  the  so-called  pneumatic  tools. 
These,  through  complete  reciprocating  engines,  work 
(for  the  most  part)  with  little  or  no  expansion.  The 
argument  for  the  use  of  preheaters  at  the  present  time 
must,  therefore,  be  based  on  economy. 

A  cubic  foot  of  air,  working  without  expansion 
from  115  lb.  to  16  lb.  absolute  pressure,  gives  99  X  144 
=  14,256  ft.  lb.  or  14,256-^778  =  18.4  B.t.u.  Assum- 
ing the  air  temperature  to  be  70  deg.  which  is  raised 
by  a  preheater  to  300  deg.  P.,  the  amount  of  heat 
needed  is  32  B.t.u.,  while  the  volume  is  increased  to 
1.435  cu.  ft.*  and  the  work  afforded  between  the  former 
limits  of  pressure  is  99  X  144  X  1.435  =  20,400  ft.  lb., 
or  20,400-^778  =  26.25  B.t.u.  The  added  heat  has 
increased  the  possible  output  by  26.25  — 18.4  =  7.85 
B.t.u.,  at  a  cost  of  32  B.t.u.    The  efficiency  of  the  pre- 


heating process  is,  under  these  conditions,  7.85  -f-  32  =: j 
0.245.  The  air  capacity  of  the  plant  has  been  increase(^ 
43.5  per  cent. 

What  this  efficiency  means  may  be  estimated  from]] 
the  following  considerations.     A  small  non-expansive 
air  engine  may  use  2000  cu.  ft.  of  free  air  per  indicated 
horsepower.     To   compress   this   amount   of   air   will 
require  about  6  hp.  in  the  compressor  cylinder.     The 
preheater   makes   2000-^1.435  =  1397   cu.   ft.   of  free 
air  produce  the  same  result,  or  saves  6  X  0.435  ^2. 61  i 
hp.     This  is  equivalent  to  2.61  X  2545  =  6640  B.t.uJ 
per  hour  at  the  compressor  cylinder.    Its  cost  was  thej 
heat  consumed  at  the  preheater.     Since  2000  cu.  ft. 
=  150  lb.  of  free  air,  this  heat  cost  was  150  X  0.2375 
X  230  =  8210    B.t.u.      Now   in    order   to   obtain    6640 
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B.t.u.  per  hour  at  the  compressor  cylinder  we  should 
need,  under  good  conditions,  to  consume  about  10. 
times  that  amount  of  heat  at  the  coal  pile  which  oper- 
ates the  boilers  furnishing  steam  to  the  compressor 
ensrine.    Suppose  preheater  and  steam  plant  to  use  the 


same  fuel,   coal 


contammg 


14,000   B.t.u.  per  lb.     By 


"i 


*Suppose  the  temperature  of  this  air  to  have  been  70  deg. 
Its  density   (weight  per  cu.  ft.)   is  then 
P  115X144 

= =  0.585  lb. 

RT       53.36  (70 -f  460) 
Let  a  preheater  raise  the  temperature  to  300  deg.  F.    The  amount 
of  heat  needed  to  do  this  is  0.2375  (300  —  70)  X  0.585  =  32  B.t.u. 
The  volume  of  air  will  thereby  be  increased  to 
300  -f  460 

IX =1.435  cu.  ft. 

70  +  460 
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burning  8310  ^.^  14,000  =  0.588  lb.  of  coal  at  the  pre- 
heater,  we  may  save  66,400  -:-  14,000  =  4.75  lb.  of  coal 
at  the  power  plant.  This  is  on  the  assumption  of  no 
loss  in  preheating  or  transmission.  If  such  losses 
amount  to  40  per  cent,  the  coal  consumption  at  the 
preheater  will  be  increased  to  0.588  -^  0.6  =0.98  lb. 

When  the  air  is  used  expansively,  the  efificiency  of 
preheating  may  be  greater  or  less  than  84.5  per  cent. 
Consider  first  the  result  of  preheating  in  an  existing 
plant,  where  the  ratio  of  expansion  decreases  as  the 
amount  of  heating  increases.  In  the  small  indicator 
diagrams  forming  a  part  of  Fig.  1,  a  b  c  d  g  represents 
normal  operation,  a  e  f  d  g  operation  with  preheating, 
the  increase  in  power  is  represented  by  the  area  b  e  f  c. 
Assuming  the  volume  at  b  to  be  1  cu.  ft.  and  at  e 
1.435,  initial  pressure  115  lb.  and  a  ratio  of  expansion 
of  2  without  preheating,  the  increase  in  mean  effective 
pressure  due  to  preheating  would  be  13  lb.  as  shown 
by  curves  in  Fig.  1  which  have  been  worked  out  for 
various  fixed  ratios  of  expansion. f 

The  efficiency  rapidly  increases  as  the  ratio  of  ex- 
pansion increases.  Mean  effective  pressures  corres- 
pondingly decrease ;  but  preheating  raises  the  mean 
effective  pressure  and  the  engine  output.  The  effici- 
encies here  charted  are  not  continuous  with  the  corres- 
ponding efficiency  of  0.6  X  0.245  =  0.147  obtained  for 
non-expansive  working.  In  the  latter  case,  the  added 
energy  is  utilized,  either  by  supplying  the  air  to  addi- 
tional engines,  or  by  decreasing  the  air  output  of  the 


fLet  P,  V,  T,  denote  absolute  pressures,  volumes  and  abso- 
lute temperatures,  respectively.  Assume  Pa  =  115,  Vb=:l,  Tb  ^ 
530,  Te  =^  760,  and  let  the  expansion  curve  be  according  to  the 
low  PV"  =  const.,  n  =:  1.3.  The  increased  power  obtained  by 
preheating  is 

Pb  Ve  —  Pf  Vf  Pb  Vb  —  Pc  Vc 

bef  c  =  Pb  (Ve  — Vb)  +  - 


n  — 1 
Pc=Pb 


Vb 


n  — 1 
The  heat 


Te  fVe 

in  which  Ve=Vb—,  Pf=Pe  <  — 
Tb  Lv  f 

consumed  in  obtaining  this  power  is   (with  no  loss) 

Pb 

H  =  0.2375   (Te  — Tb)  ,     . 

RTb 
where  R^  53.36.     Letting  E  denote  the  efficiency  of  preheatmg 
transfer  and  transmission,  the  efficiency  at  which  the  added  heat 
is  converted  into  power  is 

EXbef  c 
^H. 


//i 


760 


For  example,  let  Vc  =  Vf  =  Vd  =  2.     Then  Ve  =  1  X = 

530 
r  1.435V -^ 
1.435,   Pf=115<^. ^  =  74.9,    Pc=r  115  (1/2)1  •"^=46.6,   and   the 

efficiency  of  the  process  is,  with  E  =  0.6, 

144X0.6       r                         (115X1.435)  — (74.9X2) 
xail5x0.435)H 


778 
(115X1)  — (46.6X2) 

0.3 


0.3 
(0.2375X230X115X144) 


(53.36  X  530) 


=  0.09  + 


The  ratio  of  expansion,  without  preheat,  was 


Vc 


2.    With 


preheat,  it  is 


Vf 
Ve 


Vb 


2 -^- 1.435  =:  1.395.    The  mean  effective  pres- 


sure, without  preheat,  was 
a  b  c  d  g  rvb  — Va"! 

=  Pa  <^ y 

Vc  L      Vc       J 


PbVb— PcVc 


Pd 


Vd-  Vg 


Vc(n  — 1)  L      Vc 

in  which  Va  =  Vg  =  O.     With  preheat,  the  mean  effective  pres- 
sure was  similarlv 

a  e  f  d  g  Ve        Pa  Ve  —  Pf  Vc 

=Pa 1 Pd. 

Vc  Vc  Vc(n  — 1) 

The   curves   of   Fig.    1    show   t!ie   results    obtained   by   applying 
these  equations. 


compressor.  In  the  case  now  under  discussion,  the  air 
is  already  being  worked  expansively,  so  that  expansive 
working  of  the  preheated  air  is  assumed;  but  the 
economy  of  the  engine,  considered  as  an  engine,  falls 
off  with  increasing  amounts  of  heating  and  decreasing 
ratios  of  expansion.  The  full  benefit  of  preheating  is 
realized  only  when  we  maintain  existing  ratios  of  ex- 
pansion. The  increased  pneumatic  energy  must  then 
be  disposed  of  as  in  the  first  case;  by  supplying  more 
engines  or  by  slowing  down  the  compressor. 

The  next  case  to  be  considered  is  therefore  that 
suggested  by  the  indicator  diagrams  forming  a  part  of 
Fig.  2.  With  no  preheating,  the  operation  is  a  b  c  d  g; 
with  preheating,  it  is  a  e  f  h  g.  Again  assuming  pres- 
sure of  115  and  16  lb.  absolute,  a  temperature  rise  from 
70  to  300  deg.  F.,  volume  at  b  =  1,  coefficient  of  ex- 
pansion n  =  1.3,  we  keep  the  ratio  of  expansion  for 
preheated  air  constantly  equal  to  that  of  air  not  pre- 
heated. The  mean  effective  pressures  are  now  un- 
changed by  preheating.     The  efficiency  of  preheating 
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EFFECT  OF  PREHEATING  COMPRESSED  AIR  FOR   USE   IN 
EXISTING    EXPANSIVE    ENGINES 


steadily  increases  as  the  ratio  of  expansion  increases, 
up  to  that  limiting  condition  at  which  the  terminal 
pressure  at  c  falls  below  the  back  pressure  at  d.  In 
this  chart,  no  allowance  has  been  made  for  losses  in 
the  preheater  or  "stove" ;  but  even  with  this  allowance 
made,  the  efficiencies  are  higher  than  those  of  Fig.  1, 
particularly  at  the  lower  ratios  of  expansion. 

The  question  of  the  most  desirable  amount  of  pre- 
heating now  suggests  itself.  Under  the  condition  just 
discussed  (constant  ratio  of  expansion)  the  preheating 
efficiency  is  constant,  as  far  as  amount  of  preheat  is 
concerned.  The  best  results  will  therefore  be  secured 
with  the  highest  preheat  compatible  with  efficient  heat 
transfers,  transmission  and  manipulation.  Figure  3 
analyzes  the  situation  for  existing  engines,  the  terminal 
volume  being  kept  constant  and  the  ratio  of  expansion 
decreasing  as  preheat  increases.  The  successive  dia- 
grams are  a  b  c  d  e,  abj  Cj  de,  ab,  c,  de,  abg  C3  de. 
Former  assumptions  are  retained,  as  stated  on  the 
chart.    Mean  effective  pressures  increase  as  the  amount 
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of  preheat  increases.  Preheating  efficiencies  are  highest 
with  low  amounts  of  preheat ;  but  even  at  tempera- 
tures apparently  well  above  370  deg.  P.,  the  benefit 
to  the  coal  at  the  power  plant  is  a  steadily  accruing 
benefit.  On  the  whole,  then,  for  all  possible  conditions, 
high  preheat  is  desirable.  The  limit  will  arise  from 
mechanical,  operative  and  transmissive  loss  factors, 
and  is  not  approached  in  these  charts  from  the  stand- 
point adopted. 
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EFFECT  OF  PREHEATING  COMPRESSED  AIR  TO  BE 
WORKED  WITHOUT  EXPANSION 


The  efficiency  of  preheating  in  an  engine  without 
expansion  being  independent  of  the  amount  of  preheat, 
it  is  easily  shown  that  this  efficiency  is  (with  no 
"stove"  or  transmission  losses), 

P, 

0.288 

3.47  Pi 
where  Pg  is  the  back  pressure  and  P^  the  initial  pres- 
sure, both  absolute.  This  expression  gives  the  curves 
of  Fig.  4.  For  the  usual  condition  of  shop  practice, 
Pi  =  110,  P2  =  16,  the  preheating  efficiency  (propor- 
tion of  heat  supplied  that  is  recovered  as  power)  is 
theoretically  0.3461. 

It  remains  to  show,  on  a  general  scale,  what  this 
means  in  cost  of  compressed  air.  Efficiencies  from 
coal  pile  to  preheater  may  possibly  run  as  follows  : 

Coal  to  engine  cylinder,  0.10;  engine  cylinder  to 
compressor  cylinder,  0.85;  compressor  cylinder  to  air 
in  pipe,  0.80;  air  in  pipe  to  preheater  (transmission 
efficiency),  0.90;  overall  (combined)  efficiency,  coal 
to  preheater,  0.10  X  0.85  X  0.80  X  0.90  =  0.0613.  At 
14,000  B.t.u.  per  pound,  a  ton  of  coal  gives  28,000,000 
B.t.u.  At  0.10  efficiency  from  coal  to  engine  cvlinder, 
1  i.hp.-hr.  requires  (2545  ^  0.10)  -f-  14,000  =  1.83  lb. 
coal.  At  4^  cu.  ft.  of  free  air  delivery  (as  in  2-stage 
compressors)  per  i.hp.  per  minute,  1  ton  of  coal  will 
give  f4>^  X  60  ^  1.83)  2000  =  396,500  cu.  ft.  of  free 
air,  or  396,500  X  0.075  =  33,300  lb. 

This  air  enters  the  preheater  containing  38.000,000 
X  0.0613  =  1,715,000  B.t.u.  of  the  energy  originally  in 


the  coal.  The  preheater  adds,  if  it  raises  the  temper- 
ature to  300  deg.,  0.3375X300X22,300  =  1,585,000 
B.t.u.  The  efficiency  at  which  this  is  converted  into 
power  is  0.3461  e,  where  e  is  the  efficiency  of  stove 
and  transmission.  The  amount  of  preheater  heat  re- 
covered as  power  is  then,  0.2461  e  X  1,585,000  =  391,- 
000  e  B.tu. 

To  be  on  the  conservative  side,  we  will  assume  that 
all  of  the  1,715,000  B.t.u.  resulting  from  the  operation 
of  the  rest  of  the  plant  is  converted  into  power  with'* 
out  loss,  although  as  a  matter  of  fact  there  is  an  invari- 
able loss  of  20  per  cent  or  more.  Then  from  one  ton 
of  coal  burned  in  the  power  plant,  plus  the  fuel  burned 
in  the  preheater,  we  obtain  1,715,000  +  391,000  e  B.t.u. 
as  engine  power.  If  all  of  this  had  been  derived  from 
the  power  plant  fuel,  we  should  have  had  to  evolve 
(1,715,000  +  391,000  e)  -^  0.0612  =  28,000,000  -f-  6,- 
360,000  e  B.t.u.  at  that  point.  The  excess  over  what 
we  actually  evolved  there  would  have  been  6,360,000  e 
B.t.u.  The  excess  heat  supplied  by  the  preheater  was 
1,585,000  B.t.u.  Let  the  ratio  of  cost  of  preheater  fuel 
to  that  of  power  plant  fuel,  per  B.t.u.,  be  a.  Then 
the  cost  of  excess  heat  supplied  by  the  preheater  is  to 
that  of  an  equivalent  amount  of  excess  heat  supplied 
at  the  power  plant  in  the  ratio  1,585,000  a  ^-  6,360,000  e. 
The  heat  saved  per  ton  of  coal  by  using  the  preheater, 
allowing  for  any  excess  price  of  preheater  fuel,  is  6,- 
360,000  e  —  1,585,000  a.  The  proportion  of  coal  saved 
is  obtained  by  dividing  this  expression  by  38,000,000; 
it  is,  0.337  e  — 0.0565  a. 
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FIG.  5.     PLANT  ECONOMIES  DUE  TO  PREHEATING 

Instead  of  saving  this  proportion  of  the  present  i 
fuel  consumption,  we  may  if  we  choose  increase  the  i 
air  capacity  of  the  present  plant  by  391,000  e  ^-  1,715,- 
000  =  0.339  e,  at  an  equivalent  increase  in  fuel  con- 
sumption of  1,585,000  a  B.t.u.  The  proportion  of  in- 
crease of  fuel  consumption  is  then  1,585,000  a-f-28,- 
000,000  =  0.0565  a. 

These  results  are  tabulated  in  Fig.  5.    Two  points 
should  be  noted : 

(1)     If  we  consider  air  engine  losses  (always  pres 
ent  and  often  large),  the  argument  for  the  preheater  ! 
becomes  stronger. 

(3)      Few  compressing  plants  obtain  an  indicated 
horsepower  on  1.83  lb.  coal  per  hour.    Many  use  twice 
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and   three   times   this   amount.      If   b    represents   coal 
consumption   (lb.  per  i.  hp.-hr.,  engine  cylinder),  the 
proportion  of  coal  saved  bv  preheating  is 
0.125  eb  — 0.0565  a. 

Under  this  condition,  we  may  alternatively  increase 
the  air  capacity  of  the  plant  by  0.125  eb,  still,  at  the 
cost  of  burning  0.0565  a,  more  fuel. 

Note  also  the  underlying  assumption,  that  all  of  the 
air  used  in  the  plant  is  preheated. 

As  an  illustration  of  the  use  of  Fig.  5,  suppose  the 
power  house  coal  consumption  to.be  4  lb.  per  i  hp.-hr., 
and  suppose  preheater  fuel  to  cost  3  times  as  much  as 
power  house  fuel.  Then  the  present  air  capacity  can 
be  maintained  along  with  a  13  per  cent  reduction  in 
fuel  cost ;  or  this  capacity  may  be  increased  30  per 
cent,  at  an  increased  fuel  cost  of  17  per  cent,  applied 
to  fuel  burned  in  the  preheater. 

Finally,  there  is  the  question  of  transmission  loss. 
Air  loses  its  heat  rapidly.  This  loss  has  been  calcu- 
lated X  3.nd  for  convenient  reference  is  made  up  into 
the  form  of  a  chart,  Fig.  6.  The  ratio  of  transmissive 
cooling  to  preheating  is  found  by  dividing  the  loss  in 
temperature  after  preheating  by  the  degrees  rise  in 
temperature  due  to  preheating. 

To  summarize  :  a  pound  of  coal  burned  at  the  pre- 
heater may  be  equivalent  to  about  5  lb.  burned  at  the 
steam  power  plant.  The  advantage  of  preheating  is 
greatest  when  high  air  pressures  are  used.  With  usual 
pressures  and  efificiencies,  and  all  air  preheated  300 
deg.  F.,  a  conservative  estimate  (not  considering  trans- 
missive  loss)  gives  the  following  results  in  non- 
expansive  motors : 
Power  house  coal  consumption, 

lb.  per  i.hp.-hr _..      2  3  4         5 

Possible  increase  in  air  capacity 
of  present  plant 0.15     0.33     0.30     0.38 


JLet  d  =  diameter  of  pipe  in  inches,  v  =  velocity  of  air  in 
pipe  in  feet  per  second,  Q  =  volume  of  actual  air  transmitted  in 
cubic  feet  per  second.     Then, 

0.7854  d'  0.7854  vd" 

area  of  pipe  =  — — -—  sq.  ft.,  Q  = 

144  144 

If  the  absolute  pressure   (pounds  per  square  inch)   and  absolute 

144p 

temperature    of    the    air    are    p    and    t,    the    density    is    = 

53.36 1 

p 
2.71  — ,  and  the  weight  flowing,  in  pounds  per  second,  is 
t 

p  p  d^  V 

W  =  2.71  Q  —  =  0.0148 

t  t 

Let  c  denote  the  number  of  degrees   through  which   the  air  is 
cooled.     The  heat  lost  per  second  is  then,  0.2375  c  W  =  0.00351 
c  p  V  d' 

X . 

t 
Let   1   denote  the  length   in   feet  of  the  run  of  pipe  through 
which    this    air    is    flowing.      The    heat    transmitting    surface    is 
3.1416  d 

1  ^  0.2618    dl    sq.    ft.       Let    the    tansmissive    coefficient 

12 
be  K,  the  temperature  of  preheated  air  T.     Then  the  heat  lost 
per  second  is  also  (when  the  number  of  degrees  cooled  is  small) 

0.2618  dl  K  (T— t) 

[K  X  surface  X  (T  —  t)  ]  ^  3600  = =  0.000,- 

3600 
072.8   d  1  K    (T — t)      Putting   this    equal    to   the   first   expression 
for  heat  lost,  0.00351  c  p  v  d  =  0.000,072.8  IKt   (T  — t). 

In  ordinary  practice,  p  =  110,  t  =  70  deg.  F.  =  530.  Writing 
c  =  a  (T  —  t),  we  then  have 

10  a  V        1 


K  d 

Figure  6  is  based  on  this  expression,  with  K:=0.4,  as  in  fairly 
well  covered  pipes  Thus,  at  10  ft.  velocity,  a  12-in.  pipe  180 
ft.  long  gives  a  =  0.062 :  that  is,  with  300  deg.  of  preheating 
there  will  be  300  X  0.062  =  18.6  deg.  of  cooling  in  transmission. 


Equivalent  cost  of  preheater  fuel,  (cost  of  power  house 

fuel  =  l) 0.0565  a,  where  a=   cost  per  B.t.u. 

of  preheater  fuel  -^  cost  per  B.t.u.  of  power  house 

fuel. 
Alternatively,   we    may   just   maintain   present   air 
capacity,  while  reducing  total  fuel  cost  as  follows : 
Power  house  coal  consumption, 

lb.  per  i.hp.-hr 3  3  4  5 


Reduction  in  fuel  cost  if"a=l. 

a  =  3. 
a  =  4. 
a  =  5. 


0.08 
0.04 


0.17 
0.11 
0.06 


0.34 
0.19 
0.13 
0.07 
0.02 


0.33 
0.36 
0.30 
0.15 
0.09 
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FIG.  6.     LOSS  OP  TEMPERATURE  FOLLOAVIXG  PREHEATING 

The  loss  of  heat,  in  covered  pipes,  need  not  greatly 
reduce  these  gains.  This  loss  will  be  least  at  high  air 
values.  The  use  of  preheaters  should  therefore  war- 
rant somewhat  higher  velocities,  with  greater  pressure 
drops,  than  are  now  common.  It  will  be  best  to  use 
preheaters  in  small  units,  located  close  to  the  tools. 
All  of  the  air  used  in  the  plant  should  be  preheated, 
to  as  high  a  temperature  as  is  practicable.  Preheater 
ef^ciency  is  of  vital  importance,  and  the  stoves  must 
be  operated  direct  from   fuel. 


One  of  the  best  types  of  floor,  incidentally  rather  an 
expensive  floor,  is  the  creosote  or  hardwood  block  laid 
end  grain.  The  Aberthaw  Construction  Co.,  of  Boston, 
in  a  recent  investigation,  found  that  several  paper  mills 
have  used  these  with  considerable  success.  The  floor  has 
the  advantage  of  resisting  water  conditions,  of  standing 
up  under  the  hardest  trucking,  of  being  a  resilient,  noise- 
less floor  and  one  which  can  be  kept  clean.  For  practical 
use  the  creosoted  block  is  used  almost  generally.  Where 
these  are  laid  on  a  concrete  floor,  the  best  practice  is  to 
dip  them  in  tar  and  stick  them  down  to  the  floor,  then 
grout  between  the  blocks  with  cement.  A  3-in.  block  has 
sufficient  depth. 


Success  in  life  is  not  so  much  a  matter  of  talent  or 
opportunity  as  of  concentration  and  perseverance. 
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FOREIGN  DEVELOPMENT  IN  THE  POWER  PLANT  FIELD 


Corrosion  of  Steam  Boilers;  Burning 

By  J.  H. 

IT  is  known  that  steam  boiler  plates  corrode  gener- 
ally near  the  transverse  riveting  and  in  the  curves 
of  bent  parts.     The   author  has   had   occasion   to 

observe  corrosion  produced  always  at  certain  deter- 
mined points,  as,  for  example,  at  the  intermediaite  sup- 
porting point  of  locomotive  boilers,  on  the  interior 
face  of  the  plate.  The  fact  that  these  corrosions  are 
localized  excludes  the  hypothesis  that  they  are  due 
to  some  special  corroding  agent.  The  causes  of  these 
alterations  not  having  been  determined,  the  author  set 
himself  to  study  the  matter,  on  the  basis  of  a  prin- 
ciple laid  down  by  Forney,  relating  to  corrosions  near 
the  rivet  lines,  as  follows :  It  is  proved  by  experience 
that  boilers  are  often  corroded  along  rivet  lines  and 
at  places  where  the  plates  are  subjected  to  special 
stress.  It  is  possible  that  when  iron  or  steel,  is 
subjected  to  strong  tension,  and  at  the  same  time 
exposed  to  the  corroding  action  of  certain  agents,  these 
are  more  active  at  the  points  ^where  the  tension  is 
greatest.  In  support  of  this  theory,  it  is  known  that 
corrosion  is  less  where  there  is  a  double  line  of  rivets 
than  where  there  is  only  one. 

This  principle  explains  the  formation  of  corrosion 
which  the  author  has  observed ;  it  also  permits  a  deduc- 
tion by  calculation  of  the  way  in  which  corrosion  will 
proceed  when  it  has  once  begun.  From  this  calcula- 
tion several  conclusions  may  be  drawn  relative  to  the 
duration  of  boilers  of  different  types. — Technique 
Moderne. 

Tar  Oils  for  Heating  Boilers 

_/^PPLICx\TION  of  tar  oils  to  the  heating  of  boilers 
has  assumed  considerable  importance.  The  feeding 
of  the  fires  with  tar  itself  is  not  economical  as  it  in- 
volves the  loss  of  the  byproducts,  which  are  of  con- 
siderable value.  Sometimes  it  is  preferable  to  employ 
a  mixture  of  tar  and  tar  oil,  sometimes  the  oil  alone. 
The  installations  are  identical  in  the  2  cases ;  the  com- 
bustible  must  always  be  previously  warmed  and  re- 
duced to  small  drops  by  means  of  a  jet  of  steam.  It 
is  finally  mixed  with  air  in  a  burner  and  fired.  The 
author  cites  as  giving  good  results  an  atomizer  made 
by  the  house  of  Muller  &  Kort,  Berlin,  in  which  the 
vapor  of  the  tar  is  burned  in  a  long  conical  chamber 
which  serves  at  the  .same  time  as  an  air  inspirator. 

The  adaptation  of  an  ordinary  firebox  with  a  grate 
to  this  S3^stem  of  heating  is  accomplished  by  clos- 
ing the  charging  holes  with  plates  which  allow 
the  insertion  of  the  conical  burner  chambers.  The 
burners  themselves  are  in  front  of  the  chambers,  out- 
side of  the  boilers,  and  are  protected  by  a  casing  of 
iron  and  an'  envelope  of  refractory  material.  The  tar 
or  oil  is  first  brought  from  the  outside  reservoirs  by  a 
pump  to  a  tank  above  the  boiler,  where  it  is  heated 
by  passing  through  a  coil  around  which  circulates  a 
current  of  steam.  The  combustible  liquid  finally 
reaches  a  distributing  tube  from  which  it  is  fed,  drop 
by  drop,  into  the  admission  orifices  of  the  dififerent 
burners.  The  drops  fall  vertically  and  are  immedi- 
ately seized  and  carried  in  by  a  horizontal  jet  of  steam 
which  reduces  them  to  a  spray.  The  mixture  is  then 
ignited   in    the    conical    chamber. 

When  tar  is  used  it  is  necessary  to  have  filters  in 
the  feeding  tanks ;  with  oil  only  these  are  not  necessary. 


Tar;  Electrolytic  Action  on  Concrete 
Blakey 

Experiments  made  with  the  Muller  &  Kort  ap- 
paratus on  a  water-tube  boiler  with  1076  sq.  ft.  of 
heating  surface  gave  good  results.  The  heat  value- 
of  the  combustible  employed  was  14,840  B.t.u.  per 
pound,  1  lb.  of  the  combustible  vaporizing  9650  lb.  of 
water.  The  consumption  of  fuel  was  457  lb.  per  hour; 
the  steam  pressure  136  lb.  per  sq.  in.,  and  the  efficiency 
of  the  boiler  was  found  to  be  75.2  per  cent. — Z.  F. 
Dampfkessel  u.  Maschinenbetrieb. 

The  Effect  of  Electricity  on  Reinforced  Concrete 

jyj^  E.   SCHICK,  in  the   Electro  Technique   Zeitung, 

recalls  the  conclusions  which  have  been  drawn 
relative  to  the  influence  of  lightning  and  the  electric 
current  on  reinforced  concrete.  Statistics  give  few 
records  of  lightning  strokes  on  buildings  of  this  kind; 
however,  according  to  the  opinion  of  Prof.  Weber, 
the  iron  plays  in  this  case  almost  the  same  part  as  in 
all  other  constructions.  The  experiments  undertaken 
by  Knudson  from  1903  to  1907  show  that  there  is 
complete  destruction  of  the  cement  under  the  influ- 
ence of  currents  of  great  intensity,  and  that  the  iron  > 
itself  is  corroded  by  rust,  even  when  the  surrounding 
concrete  is  not  affected.  The  attack  upon  the  concrete 
proceeds  along  the  same  lines  as  reactions  in  solutions 
of  salts;  there  is  a  liberation  of  oxygen  and  hydrogen; 
the  inequalities  end  by  introducing  play  between  the 
metal  and  the  cement;  the  mass  becomes  porous  in  con- 
sequence of  the  circulation  of  the  gases  which  are 
given  off  at  anode  and  cathode ;  the  'latter  shows  no 
change  but  the  anode  is  covered  with  rust;  the  effect 
of  this  is  not  only  to  weaken  the  connection  between 
cement  and  iron,  but  the  increase  in  volume  which 
accompanies  its  formation  is  often  sufficient  to  burst 
the  cement. 

All  disasters  take  place  after  a  term  which  it  is 
difficult  to  estimate,  but  which  is  relatively  short,  de- 
pending, of  course,  upon  circumstances.  Nicholas  has 
placed  the  time  required  for  the  complete  destruction 
of  a  building  at  33  days.  According  to  Haydn,  an 
alternating  current  of  from  12  to  30  cycles  per  second 
has  a  destructive  action  one  thousand  times  less  than 
a  continuous  current  of  the  same  intensity,  because  of 
the  smaller  amount  of  electrolytic  action;  in  general 
the  injurious  effects  of  an  alternating  current  decrease 
as  the  frequency  is  augmented. 

In  the  autumn  of  1906  there  was  opened  in  New 
York  a  warehouse  of  reinforced  concrete  which  was 
built  close  to  a  large  generating  station.  The  follow- 
ing summer  it  was  remarked  that  alterations  of  the 
concrete  were  already  taking  place ;  parallel  to  the 
structural  work  there  appeared  cracks  in  the  girders 
as  well  as  in  the  walls;  in  many  places  large  blocks 
of  concrete  were  displaced,  and  on  the  surface  of  the 
ironwork  exposed  was  found  a  mass  of  rust  from  0.12 
to  0.24  in.  thick.  Investigations  undertaken  to  find 
the  origin  of  the  evil  have  shown  that  it  proceeded 
from  the  defective  insulation  of  the  electric  lighting 
system  of  the  warehouse.  When  this  was  remedied 
it  was  found  that  the  destructive  action  immediately 
stopped. 

There  is  still  little  information  on  the  effects  of 
feeble  currents,  but  by  deduction  it  is  to  be  expected 
that  cement  will  not  escape  their  action  any  more  tha; 
do  gas  and  water  pipes. 
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I     LETTERS  DIRECT  FROM  TME  PLANT     | 

■  Cash  Paid  For  Ideas  Accepted.      Sketches  Desirable.  ^ 

M  We  Make  ^he  T>rawings  ■ 


AIR  COMPRESSOR  CARDS 

QOMIMENT  is  invited  upon  the  accompanying  set 
of  cards  taken  from  a  cross-compound,  2-stage  air 
compressor;  the  high-pressure  steam  and  air  cylinders 
are  placed  tandem  as  are  also  the  low-pressure  cyl- 
inders. A  20-ft,  flywheel  maintains  steady  speed.  The 
engine  is  run  condensing  and  the  air  is  intercooLed. 
Pressures,  scales,  etc.,  are  given  on  the  cards. 

John  W.  Connarn. 


CUTTING  KEYWAYS 

QNE  of  the  most  simple  ways  of  cutting  a  keyway 
in  a  Corliss  valve  stem  that  I  have  ever  used,  and 
a  way  which  I  have  found  convenient  is  as  follows : 

The  new  stems  were  turned  up  in  the  machine 
shop,  and  then  put  in  place  in  the  cylinder,  the  valve 
was  put  in,  also  the  bellcrank  on  the  end  of  the  stem. 


on  the  end  of  the  stem  and  bellcrank,  and  a  line 
drawn  through  the  center  of  keyway  and  center  of 
the  shaft.  Two  other  lines  were  drawn  parallel  to  the 
center  line  and  at  a  distance  from  it  corresponding 
to  the  sides  of  the  keyway.  The  ends  of  the  valve 
stem  and  valve  bonnet  were  then  numbered  with  a 
prick  punch  to  prevent  them  being  changed  around. 
The  stems  were  then  taken  to  the  machine  shop. 

Three  lines  were  drawn  on  the  side  of  the  stem 
with  a  key  seat  square  to  correspond  to  the  lines 
drawn  on  the  end ;  as  the  key  seat  was  to  be  %  in. 
deep,  a  line  was  drawn  at  this  depth,  on  the  end. 
The  length  of  the  key  seat  was  then  measured  off  and 
a  center  punch  mark  made  at  this  point  on  the  center 
line,  and  a  }4-in.  hole  drilled  to  the  required  depth, 
next  the  stem  was  put  in  the  shaper  and  the  keyseat 
cut  to  the  proper  width  and  depth. 

Where  a  shaper  or  planer  cannot  be  reached  the 
keyway  is  cut  with  a  cape  chisel  making  it  a  little 
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SET   OP  CARDS  FROM  A  CROSS-COMPOUND,   2-STAGE  AIR    COMPRESSOR 


The  valve  was  set  with  the  proper  amount  of  lap 
which  in  this  case  was  1/16  in.  on  the  steam  valves 
and  1/32  on  the  exhaust  valves.  The  valves  were 
held  from  turning  by  inserting  a  piece  of  card  board 
between  the  end  of  the  valve  and  the  bonnet.  The 
wrist  plate  was  turned  in  its  central  position,  and  the 
valve  rods  put  on  and  screwed  in  about  one-half  the 
thread.  The  keyway  in  the  bellcrank  was  Yt.  in.  wide, 
a  combination  square  with  a  center  head  was  placed 


narrower   than   required   and    it   is   then   dressed   out 
with  a  file. 

In  one  instance  in  making  a  new  set  of  stems  for 
an  old  engine  the  keyway  was  located  from  the  old 
stems  which  were  placed  on  V  blocks  on  a  face  plate 
with  a  line  on  the  end  of  the  stem  passing  through 
the  centers  of  the  key  way  and  stem  being  perpen- 
dicular, and  the  angle  of  the  tee  head  to  the  surface 
plate  measured. 
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The  new  stems  were  placed  on  the  same  blocks 
with  the  tee  head  at  the  same  angle  and  a  vertical 
line  drawn  on  the  end  through  the  center  and  the 
other  lines  drawn  as  before.  This  method  does  very 
well  but  I  think  that  in  placing  the  stem  in  the  engine 
there  is  less  chance  of  error  in  locating  the  keyway. 

J.  C.  Hawkins. 


DEVICE  FOR  TURNING  ENGINE 

J  HAVE  a  400-hp.  nonreleasing  Corliss  valve  gear  en- 
gine that  insisted,  at  times,  on  stopping  on  center  and 
as  it  was  a  big  task  for  one  man  to  turn  it  over  with  a 
10  ft.  spanner,  the  superintendent  devised  and  had  made 
the  device  illustrated. 

As  we  have  a  machine  shop  connected  with  the  factory 
it  did  not  cost  much  but  it  could  be  made  in  any  common 
blacksmith's  shop  as  it  is  composed  of   i   piece  2^-in. 


""^^  'PIPE  IV£LDED 
ON  LE\/Ef> 


HOME-MADE   ENGINE   JACK 

pipe  20  in.  long,  i  piece  2-in.  pipe  with  collar,  8  in.  long, 
2  pieces  of  ^  by  i^  by  13-in.  strap  iron,  i  piece  Yz  by 
2  by  14  in.  welded  in  piece  of  2-in.  pipe  and  i  piece  of  iron 
ij^  in.  sq.  for  hook.  With  this  device  I  turn  the  engine 
over  now  with  one  hand.  The  fulcrun^  is  a  piece  of  solid 
stock  turned  down  to  fit  in  a  2-in.  collar  with  a  ^-in.  slot 
on  the  end.  J.  H.  Parker. 


INTERESTING  CARDS  FROM  PUMP 

ACCOMPANYING  indicator  cards  were  taken  from 
a  simple  duplex  pump,  size  18  by  24  by  36.    As  is 

well   known,  the  steam   consumption  of  this  type   of 

pump  (especially  in  the  smaller  sizes)  is  very  high. 
Card  1  shows  one  reason  why  this  is  so,  as  a  close 

examination  will  show  a  rise  in  pressure  at  the  end 


tween  the  steam  pipe  and  cylinder.     As  the  stroke  had! 
been  finished  before  this  increase  in  pressure  in  the] 
cylinders,  this  steam  which  has  not  done  any  work, 
is  all  wasted,  as  it  is  all  exhausted  on  the  return  stroke.! 

The  steam  consumption  as  figured  from  this  card, 
and  not  allowing  anything  for  condensation,  was  60.6 
lb.  per  hour  per  i.hp.,  including  the  steam  Avhich  flowed 
into  the  cylinder  when  piston  was  at  rest. 

If  this  steam  had  not  flowed  into  cylinder  after 
the  stroke  had  been  finished,  the  steam  consurnption 
would  have  been  only  46.8  lb.  per  i.hp.  per  hour. 

The  pump  from  which  these  cards  were  taken 
was  equipped  with  an  adjustable  cutoff  and  card  No.  1 
was  taken  with  the  cutoff  set  in  mid-position  and 
made  imperative. 

Card  No.  2  was  taken  when  the  cutoff  was  in  oper- 
ation, and  shows  the  saving  effected  over  card  No.  1, 
as  both  were  taken  at  practically  the  same  piston 
speed. 

Card  No.  2  was  taken  at  a  piston  speed  that  en- 
abled us  to  cut  off  the  steam  at  about  4^/2  to  5  in. 
from  the  end  of  the  stroke  and  the  expansion  of  the 
steam  and  momentum  of  the  moving  parts  were  suffi- 
cient to  carry  the  piston  full  stroke. 

The  steam  consumption  as  figured  from  card  No.  2. 
not  allowing  anything  for  condensation  losses,  was  40.4 
lb.  per  i.hp.  per  hour,  or  a  saving  of  60.6  —  40.4  or 
20.2  lb.  per  i.hp.  per  hour,  due  to  the  use  of  the  cutoff. 

I  have  drawn  a  line  across  from  the  terminal  pres- 
sure on  card  No.  2  to  No.  1  and  measured  the  differ- 
ence in  the  terminal  pressure  and  card  2  shows  a 
saving  of  27  lb.  (This  27  lb.  is  pressure  and  must  not 
be  confused  as  being  weight.)     . 

I  am  also  including  card  No.  3,  which  was  taken  at 
a  piston  speed  of  157  ft.  per  minute,  and  the  cutoff 
was  adjusted  to  the  greatest  amount  or  practically  7 
in.  from  end  of  the  stroke,  and  the  momentum  was 
sufficient  to  carry  the  piston  through  a  37-in.  stroke, 
though  the  nominal  stroke  is  only  36  in. 

The  steam  consumption,  as  figured  from  this  card, 
was  only  38.7  lb.  per  i.hp.  per  hour.  J.  G.  G. 


CUTTING  AND  FITTING  CAST-IRON  PIPE 

POR   many  reasons,,  cast-iron   pipe   is   preferable  tc 
wrought-iron   or   steel   for   water   lines,   around 

power  plant. 

Wherever  the  lines  are  buried  in  the  ground,  cast 

iron  pipe  should  be  used,  because  it  is  less  subject  t 

the   action   of   rust   and    therefore   much   longer-livedl 
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CARDS  PROM  A  DUPLEX  PUMP 


of  the  cards  as  shown  at  D.  The  work  was  done  with 
a  gradually  decreasing  steam  pressure  until  the  piston 
came  to  rest  on  its  cushion,  after  which  the  steam 
continued  to  flow  into  the  cylinder  vmtil  the  cylinder 
and  the  steam  pipe  pressures  were  practically  equal- 
ized, owing  to  the  fact  that  the  piston  was  resting  on 
its  cushion  and  there  was  a  free  communication  be- 


Nearly  all  stationary  engineers  have  had  some  expern 
ence  fitting  wrought-iron  pipe,  and  know  about  how  to 
cut  pipe  and  put  it  together,  but  many  have  had  no 
experience  with  cast-iron. 

First,  I  wish  to  say  that  I  had  worked  many  years 
as  a  machinist  and  more  years  as  an  engineer  before  I 
knew  how  to  cut  off  cast-iron  pipe  properly. 
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In  a  nice  new  machine  shop  in  one  of  the  most  up- 
to-date  mills  in  this  country  and  one  of  the  largest,  I 
got  my  first  pipe  to  cut  ofif,  and  chipped  it  off  with  a 
diamond  point  as  the  rest  of  them  had  been  doing.  If 
anyone  had  told  me  that  a  blacksmith's  cold  cutter  and 
a  sledge  was  the  thing  to  use  on  the  job,  it  would  have 
saved  me  hard  work  and  prevented  me  from  showing 
my  ignorance.  Just  lay  the  pipe  on  a  board  where  you 
wish  to  make  the  cut  and  nick  it  rather  deeply  and  it 
drops  off.  You  can  cut  4-in.  pipe  very  well  with  a 
common  cold  chisel  and  hand  hammer. 

Another  thing  about  selecting  or  ordering  pipe, 
stan.dard  cast-iron  water  pipe  is  classed  by  the  Ameri- 
can Society  for  Testing  Material  and  the  leading  pipe 
manufacturers  of  the  United  States  into  4  grades : 
A,  of  a  weight  and  strength  suitable  for  43  lb.  pres- 
sure or  a  head  of  100  lb.;  B,  200  ft.,  86  lb.  pressure;  C, 
300  ft.,  130  lb.  pressure;  D,  400  ft.,  173  lb.  pressure. 
Now,  up  to  the  size  of  20  in.  this  pipe  is  all  tested  to 
300  lb.  per  sq.  in.,  hydraulic  pressure,  or  at  least 
such  is  the  claim  made  by  the  manufacturers.  So  you 
can   readily   see   that  the  pipe   should  be   ordered   by 
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BULL  AND  BEAD  ON  CAST-IRON  PIPE 

class  or  type,  specifying  the  letter  rather  than  by  the 
pressure  of  the  test.  Next,  all  standard  water  pipes 
(cast-iron)  lay  12  ft. ;  that  is,  they  are  12  ft.  long  plus 
the  bell.  All  cast-iron  bell  and  spigot  pipe  is  of  the 
same  form  and  length  in  regard  to  the  bell  and  the 
bead  on  the  spigot  regardless  of  size ;  that  is,  the  lead 
space  and  okum  space  are  the  same,  whether  the  pipe  is 
4  in.  or  30  in. 

That  is,  as  shown  by  the  sketch,  the  distance  to  the 
,  back  of  the  taper  recess  is  1.65  in.  In  other  words, 
when  lead  is  calked  it  swells  back  as  far  as  the  taper 
and  back  of  that  no  good  result  is  obtained.  If  you 
put  in  1^  in.  of  lead,  that  is  all  that  is  necessary.  If 
you  are  putting  in  the  okum,  drive  it  up  hard  and  even 
jwith  the  yarning  tool.  Center  up  the  pipe  carefully 
so  as  to  have  an  even  lead  space  all  around,  put  on  the 
pouring  band  and  mud  up  carefully.  Use  the  same 
rule  as  is  often  used  for  babbit  metal  for  the  heat  of 
the  lead;  have  it  so  that  it  will  char  a  pine  stick,  or, 
if  a  blue  scum  forms  in  the  melting  ladle  it  is  hot 
lenough.  If  it  gets  white  and  the  fumes  rise  from  it, 
lyou  are  losing  valuable  material.  Pour  the  joint  as 
jyou  would  pour  any  hot  metal.  Then  drive  up  the 
jlead.  First  drive  up  and  cut  off  the  pouring  gate, 
jtrim  off  the  ragged  edges,  drive  up  the  bottom  first 
land  best  with  a  small  tool  and  then  finish  with  one  that 
just  about  fills  the  lead  space. 

You  can  usually  tell  whether  a  joint  will  leak  by 
looking  at  it.  In  other  words,  put  enough  muscle  on 
the  hammer  to  drive  the  lead  in  or  back  about  Y^  in. 
and  then  you  are  right.  You  can  make  good  4-in.  pipe 
joints  with  6  lb.  of  lead,  although  8  or  9  lb.  is  oftener 


used  at  a  cost  of  10  to  15  cents  useless  expense  on  each 
joint  or,  say  $50  a  mile.  About  making  time  on  4-in. 
pipe,  I  advocate  first  putting  2  joints  together  on  the 
side  of  the  ditch  and  making  the  joint  there,  then  low- 
ering together  into  the  trench.  This  can  be  done  with- 
out springing  the  joints  or  causing  them  to  leak  if 
care  is  used ;  it  saves  digging  bell  holes  and  saves  time, 
as  pipe  joints  can  be  made  better  on  top. 

A  very  handy  way  to  lower  the  pipe  is  by  the  use 
of  2  pieces  of  4  by  4's  with  2  ropes  tied  to  them.  Throw 
the  piece  of  timber  across  the  ditch,  letting  one  end  lay 
on  the  pipe,  keeping  it  in  the  center  of  each  joint. 
Have  a  man  hold  the  end  of  the  rope,  roll  the  pipe  off 
and  catch  it  with  the  rope,  lowering  it  easily  to  the 
bottom.  The  secret  of  the  thing  is  to  keep  the  pipe 
balanced  on  the  rope  so  as  not  to  loosen  the  joints. 
Use  a  little  care  about  blocking  up  the  joints  so  that 
there  is  no  spring  and  you  are  ready  to  test  and  fill. 
It  pays  to  watch  your  ditches  and  get  straight  ditches, 
with  the  bottom  of  the  ditch  graded  straight.  It  also 
pays  to  watch  their  filling.  Don't  throw  rocks  on  the 
pipe  nor  put  them  in  near  the  bottom,  fo;-  they  may 
have  to  come  out  again  some  day.  However,  in  some 
places  they  must  be  below  the  plow,  so  use  a  little 
judgment. 

Just  one  more  thing;  you  don't  need  a  derrick  or 
blocks  to  handle  this  pipe,  as  you  can  roll  it  into  the 
ditch  if  care  is  used.  I  have  yet  to  see  the  first  one 
break.  H.   L.   Sherman. 


NEGLIGENCE  OF  AN  ENGINEER 

QN  taking  charge  of  a  plant  a  few  months  ago  the 

engineer  then  in  charge,  whom  I  was  relieving, 
was  showing  me  about  the  plant  in  which  he  stated 
that  everything  was  in  the  best  possible  working  con- 
dition and  that  he  had  cleaned  a  certain  boiler  of  a 
battery  of  boilers  just  a  few  weeks  previously. 

One  morning  about  3  weeks  after  taking  charge 
of  the  plant,  I  started  cleaning  this  particular  boiler 
and  quite  evidently  it  had  not  been  blown  down  or 
cleaned  for  several  months. 

In  order  to  empty  the  boiler  it  was  necessary  to 
remove  an  end  plate  of  the  mud  drum  at  the  rear 
of  the  boiler  and  by  using  a  small  size  pipe  an  opening 
was  made  by  ramming  it  back  and  forth  in  the  mud 
drum  until  finally  the  boiler  was  emptied. 

This  instance  of  negligence  on  the  part  of  the 
engineer  may  have  caused  a  burnt  mud  drum  or  even 
have  burnt  the  boiler  itself,  necessitating  the  installa- 
tion of  a  new  boiler.  L.  A.  D. 


STEAM  BOILER  PROBLEM 


I 


HAVE  noticed  several  times  just  after  starting  to 
use  steam  from  a  boiler  on  which  steam  had  just 
been  raised  that  on  opening  the  throttle  the  pressure 
falls  faster  and  out  of  proportion  to  the  amount  of 
steam  used  than  if  the  boiler  had  had  steam  up  for  some 
time,  I  always  laid  it  to  a  cold  boiler  setting  or  did 
not  theorize  on  it  at  all. 

But  an  article  in  a  recent  issue  of  an  engineering 
magazine  on  "Dalton  Laws  of  Vapor  Tension"  set  me 
thinking  on  the  right  track  for  a  correct  solution. 

As  an  illustration  we  will  suppose  a  boiler  just 
filled  with  cold  water  to  level  of  lowest  gage  cock, 
manholes  closed,  valves  and  gage  cocks  shut,  the 
boiler  then  contains  water  and  air,  a  fire  is  built  in 
furnace,  boiler  warmed  up,  heating  continued  till 
gage  shows  100  lb.     As  we  have  not  taken  anything 
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out  of  boiler  it  must  now  contain  water,  steam  and 
air  under  pressure  of  100  lb.,  the  question  is  what  is 
the  temperature? 

"  According-  to  Dalton's  law  of  mixed  gases,  "the 
pressure  of  a  mixture  of  gas  and  vapor  is  equal  to 
the  sum  of  the  pressure  which  each  would  possess 
if  it  occupied  the  same  space  alone."  Part  of  the 
pressure  shown  on  steam  gage  must  be  attributed  to 
the  pressure  of  the  air  in  boiler  which  has  been  com- 
pressed by  action  of  water  rising  in  boiler  which  in- 
creases in  volume  with  the  rise  in  temperature,  also 
to  the  fact  that  air  expands  when  heated,  in  this  case 
being  in  a  confined  space  it  would  show  in  increased 
pressure. 

If  part  of  the  pressure  is  due  to  the  presence  of 
air  then  the  temperature  of  th.e  steam  must  be  below 
the  corresponding  temperature  for  steam  at  100  lb. 
pressure  (338  deg.  F.),  and  as  soon  as  this  air  is 
worked  ofif  the  pressure  must  fall  to  correspond  to 
whatever  the  temperature  of  the  steam  in  boiler  really 
is  and  this  air  would  be  at  the  top  of  boiler  first  to 
flow  out  as  air  under  pressure  in  boiler  is  lighter  than 
steam  of  th€  same  pressure. 

Of  course,  in  actual  conditions  not  all  of  the  air 
above  water  level  when  boiler  is  cold  remains  in  boiler 
until  pressure  reaches  normal  working  pressure,  but 
I  think  it  explains  the  drop  in  pressure  to  which  I 
referred  above. 

It  is  my  custom  to  open  top  gage  cock  when  warm- 
ing up  boiler  until  steam  shows  but  this  does  not 
let  all  the  air  out,  I  think,  however,  this  is  the  general 
practice.  A  better  plan  and  the  one  recommended 
by  the  boiler  insurance  inspectors  is  to  prop  open 
safety  valve  until  steam  shows. 

This  all  goes  to  shows  that  when  getting  up  steam 
on  a  boiler  preparatory  to  cutting  it  in  with  others 
that  even  though  the  gages  showed  an  equal  pressure 
there  might  be  quite  a  difiference  in  the  temperatures 
of  their  contents.  Charles  P.  Holleran. 


WE 


OIL  IN  BOILERS 

have  been  bothered  for  sometime  with  oil  in 
our  boilers.  The  exhaust  line  from  the  engine  is 
fitted  with  a  good  oil  separator  which,  upon  inspec- 
tion, proved  to  be  working  perfectly.  It  was  a 
myster}^  how  the  oil  got  into  the  boilers  until  one 
day  the  following  discovery  was  made : 


JMETHOD  OF  DRAINING  OIL  SEPARATOR 

The  separator  drained  into  a  pit  as  shown  in  the 
sketch.  It  was  found  that  the  drain  from  the  sepa- 
rator was  on  the  same  level  with  the  drain  from  the 
pit.  The  water  level  in  the  pit  was,  therefore,  stand- 
ing just  up  to  the  opening  of  the  check  valve  A,  on 
the  end  of  the  separator  drain.  This  drain  was  fitted 
with   a   check   valve   because   the   vacuum    system   of 


heating  was   employed.     When   the   water  rose  to 
certain  height  in  the  separator,  its  weight  overcam] 
the  pressure  of  the  air  on  the  outside  and  therefore 
the  check  valve  opened  and  let  it  out. 

When  the  load  on  the  engine  was  light  the  vacuum  . 
in    the  _  exhaust   line   was    somewhat   higher   than   at  t 
other  times.     It  was  discovered  that  the  check  valve  ; 
sometimes  stuck  open,  and   the  vacuum   being  high,  ■ 
it  sometimes  drew  the  water  and  oil   back  into  the 
separator.     As   the  oil   naturally   rose   to  the   top,   it 
was   "skimmed"   ofif   in   large   quantities,   drawn   into 
the  separator  and  carried  by  the  exhaust  steam  into 
the  feed-water  heater,  from  which  it  was  pumped  by 
the  feed  pump  into  the  boilers. 

Lowering  the  water  level  in  the  pit  did  away  with 
the   difficulty.  R.    L.    Rayburn. 


WHERE'S   THE   PACKING;    SLOTTING 
COMMUTATOR 


w 


HILE  there  is  so  much  discussion  in  your  columns 
regarding  the  question  as  to  "what  became  of  the 
packing,"  I  would  like  to  get  in  a  line,  or  two,  of  my 
own  experience,  for  "button,  button,  who's  got  the 
button?"  is  a  game  enjoyed,  by  me,  since  childhood. 
Some  4  yr.  ago,  we  found  that  we  needed  more  power. 
Therefore,  out  of  deference  to  my  position,  as  chief 
bottle  washer,  the  management  quietl}^  listened  to  my 
somewhat  lengthy  discourse  on  the  advantages  of  dif- 
ferent engines,  and  one  in  particular,  and  then  pro- 
ceeded to— wait  a  minute — g'o  to  the  convention  of  the 
Electrical  Association,  where  they  heard  a  long  whisk- 
ered'salesman  talk  a  while,  after  which  they  bought  his 
high-speed,  balanced-valve — which  won't  balance — en- 
gine, rated  at  120  hp.,  but  which  gets  awful  tired  when 
our  load  builds  up  to  60  hp.  It  is  one  of  the  prettiest 
pieces  of  machinery  man  ever  gazed  upon,  yet  it  has 
proven  a  veritable  hoodoo.  The  cylinder  of  the  first 
engine  shipped  was  full  of  sand  holes,  and  resembled, 
under  steam,  some  new  patent  steam  spray.  A  new 
cylinder  was  sent  us,  and  a  man — so-called  expert — 
with  it.  Cylinders  were  changed,  and  we  found  the  bed 
was  cracked. 

In  time  a  new,  complete  engine  reached  us,  and, 
for  a  wonder,  fitted  the  foundation.  This  engine  has 
to  be  packed  once  a  vveek,  and  though  the  stuffing  box 
holds  6  rings  of  ^  by  ^2-in.  packing,  there  is  never 
more  than  one,  and  sometimes  none,  left  in  the  box. 
Where  does  it  go?  I've  tried  a  great  variety  of  makes, 
yet  it  all  goes  the  same  way. 

The  rod  seems  to  fit  snugly  in  the  bore,  and  the 
gland  lets  no  packing  by,  and  as  long  as  there  is  one 
ring  in  the  box,  leaks  but  very  little  steam.  I  say  the 
rod  seems  to  fit  all  right.  Yet  one  can't  tell,  as  it  is 
a  center  crank,  and  it  is  impossible  either  to  see,  or 
caliper  inside  the  box. 

Consequently  I  spent  2  yr.,  wondering  and  worry- 
ing, about  this  unusual  circumstance.  I  have  a  large 
home-made  open  heater,  and  this  is  the  only  thing  on 
the  job  that  I  did  not  personally  look  after.  But  2 
yr.  ago  I  suspected  that  it  was  not  being  properly 
cleaned.  Therefore  I  cleaned  it  myself,  and  great  was 
my  surprise  to  find  the  packing  which  had  been  placed 
on  the  rod  of  this  new  engine,  in  pieces  of  course.  As 
the  heater  is  only  cleaned  every  3  months,  there  was 
considerable  packing  in  it,  and  so  one  part  of  the 
problem  was  solved.  I  found  where  the  packing  went, 
but  not  how  it  got  through  the  cylinder  head,  past  the 
ports  and  on  into  the  exhaust,  nor  can  I  yet  see  how 
it  does  it.  But  it  surely  does.  I  at  once  pulled  out 
what  few  rings  were  in  the  box  and  tried  to  see  if 
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I  could  locate  the  place  but  could  not.  I  have  con- 
cluded, however,  that  the  rod  works  it  through,  some 
way,  and  I'll  guarantee  that  the  good  brothers  who  are 
losing  their  packing  are  losing  it  the  same  way. 

One  other  question  has  been  discussed  considerably 
the  last  few  issues,  and  that  is  in  regard  to  the  "slot- 
ting of  commutators."  Like  Mr.  Unsworth,  I  say  that 
the  man  who  slots  his  commutator  is  handing  him- 
self a  large  bunch  of  trouble.  I've  slotted  them,  and 
I  know. 

My  experience  with  generators  dates  back  to  the 
crude  old  Edisons,  T.  H.  and  Brush  machines.  There 
is  where  I  learned  to  slot  them,  slotting  the  Edison, 
and  in  the  due  course  of  time  I  regretted  every  slot 
I  had  made.  Oil,  or  commutator  dressing  is  bound  to 
carry  carbon  or  copper  dust,  and  fill  the  slots,  and 
when  you  have  your  peak  load,  some  real  dark  night, 
when  everybody  is  in  the  right  humor  for  "cussing," 
then  your  machine  will  have  a  nice  little  streak  of 
fire  go  chasing  it's  tail  around  the  commutator,  and  to 
save  yourself,  you  must  put  them  in  the  dark,  thereby 
earning  the  cussing  which  you  are  sure  to  get.  I 
have  a  new  preparation  for  filling  the  slots  when  they 
become  burned,  or  otherwise  damaged,  but  have  never 
tried  it,  for  we  have  discarded  the  old  revolving  arm- 
ature machines,  and  are  using  revolving  fields.  I,  of 
late  years,  have  found  that,  after  turning  up  a  commu- 
tator with  the  proper  lathe  tools,  and  being  careful  as 
to  staggering  the  brushes,  and  as  to  their  tension,  and 
to  know  positively  that  my  armatures  had  enough  end 
play,  and  were  floating  as  they  are  intended  to  float, 
they  need  but  little  attention. 

John  Pierce. 


EMERGENCY  PUMP  REPAIR 

A  CARELESS  fireman  let  a  pump  of  the  type  shown 
in  the  sketch  run  with  the  set-screw  A  loose, 
causing  it  to  spoil  the  threads  in  the  casting.  The 
set-screw  had  been  tightened  a  few  times  and  the 
engineer  was  not  notified  of  the  fact,  until  the  set- 
screw  stripped  the  threads  in  the  casting.  At  that 
time  the  water  supply  for  the  boilers  depended  on 
that  pump.  Quickly  enough  a  set-screw  was  found, 
that  was  sufficiently  large,  so  it  would  hold  for  a  whUe. 
A  quick  repair  was  made  by  sawing  4  pieces  from 


PUMP  REPAIR  JOB 

a  ^-in.  square  steel  bar  and  filing  a  V  slot  in  the 
center  and  a  groove  in  each  end,  no  drill  being  avail- 
able. These  pieces  were  clamped  on  the  piston  rod 
as  shown  in  the  illustration  with  4  ^-in.  carriage 
bolts.  The  edge  of  the  clamps,  where  the  bolts  of 
the  stuffing  boxes  came  in  contact  with  the  clamp 
at  the  beginning  and  the  end  of  each  stroke  had  to 
be  filed  oflf  to  allow  the  pump  to  make  its  full  stroke. 
This  avoided  a  shutdown  and  lasted  until  a  good 
time  for  overhauling  the  pump  was  found.     J.  H.  A. 


EXHAUST  STEAM  TRAP 

Y^E  have  about  1500  ft.  of  exhaust  steam  line  to  take 
care  of,  the  greater  part  of  which  is  outdoors. 
We  have  had  trouble  in  cold  weather  from  freezing 
up  when  an  unusually  large  slug  of  water  came  along. 
I  have  finally  made  a  trap  which  does  the  business 
and  has  handled  the  condensation  perfectly. 
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PIPING  OP  EXHAUST  STEAM  TRAP 

I  got  a  3-in.  well  auger  and  had  holes  15  ft.  deep 
drilled  into  the  ground,  in  these  holes  I  sank  2^2-in.  pipe 
(plugged  at  the  bottom  and  with  a  T  on  top),  down 
this  2^-in.  pipe  I  ran  the  drip  from  the  4-in.  exhaust 
line  bringing  it  to  within  2  in.  of  the  bottom  (you 
must  have  2^  ft.  of  pipe  for  every  pound  of  exhaust 
you  carry). 

The  diagram  will  explain  construction. 

B.   A.    Mountford. 


The  Duquesne  Light  Co.  has  been  making  an  ag- 
gressive campaign  to  displace  steam  with  electric  power 
in  industrial  plants  in  the  Pittsburgh  district.  This  cam- 
paign has  met  with  marked  success,  and  the  ultimate  re- 
sult will  be  that  a  cleaner,  less  smoky  city  will  be  secured. 
In  order  to  take  care  of  largely  increased  consumption 
and  provide  ample  facilities  for  the  use  of  electric  power 
in  industrial  plants,  the  company  will  enormously  increase 
the  capacity  of  its  Brunots  Island  plant.  The  present 
capacity  is  about  34,000  hp.  Four  turbines  of  a  total 
of  over  98,000  hp.  have  been  ordered  at  a  cost  of  about 
$400,000,  and  these  will  be  installed  at  Brunots  Island 
as  rapidly  as  they  can  be  completed.  It  is  expected  that 
the  first  machine  will  be  installed  about  November  i, 
and  the  second  December  i,  the  remaining  turbines  to  be 
erected  as  fast  as  possible  during  the  remainder  of  the 
winter. 
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Answers  to  Massachusetts  Examination  Questions  for 
First  Class  License.* 

16.  The  Stirling  boiler  consists  principally  of  3 
upper  drums,  2  of  which  are  on  the  same  level  and 
the  third  or  steam  drum  being  higher.  The  middle 
or  steam  drum  is  connected  to  the  front  and  back 
drums  by  short  curved  tubes,  A,  Fig.  6,  while  the  front 
and  center  drums  are  connected  by  the  tubes  B. 

A  bank  of  tubes  extends  from  each  of  the  3  upper 
drums  to  the  lower  or  mud  drum.  The  steam  con- 
nection and  safety  valve  being  connected  to  the  steam 
drum,  the  feed  water  entering  the  rear  upper  drum 
and  the  water  column  connected  to  the  steam  drum, 
the  path  of  the  gases  being  as  shown. 


FIG.    6.      SECTION   OP   STIRLING  BOILER 

The  boiler  is  supported  by  resting  the  3  upper 
drums  in  cradles  supported  by  the  metal  frame  work. 

17.  The  principal  difference  between  these  boilers 
may  be  named  as  follows :  In  the  construction  of 
the  Heine  the  tubes  discharge  into  water-legs,  both 
front  and  rear,  the  water-legs  being  extensively  stay 
bolted  and  secured  to  the  drum  in  such  a  manner 
that  both  drum  and  tubes  are  set  on  an  angle. 

In  the  B.  &  W.,  no  water-legs  are  provided,  the 
tubes  discharging  into  risers,  the  cross-boxes  into 
which  the  users  are  expanded  being  mounted  on  the 
shell  in  such  a  manner  that  when  the  boiler  is  set  the 
tubes  are  on  an  angle,  while  the  drum  is  horizontal. 
No  part  requires  staying  and  the  boiler  is  suspended 
by  suitable  straps  passing  around  the  ends  of  the 
drums,  while  the  Heine  rests  the  front  water-leg  on' 


the  boil-er  front  and  the  rear  on  rolls  set  in  .the  rear 
brick  wall   of  the   setting. 

18.  The  proper  way  is  to  cut  out  the  defective 
tube  and  put  in  a  new  one.  The  writer  heard  of  a 
man  who  stopped  a  split  tube  by  driving  into  it  a 
pine  plug  such  as  sometimes  are  used  in  tubular  boil-, 
ers  for  a  split  tube.  This  was  an  upper  tube  that  was 
plugged.  I  should  not  consider  it  advisable  to  run 
a  boiler  with  one  of  the  lower  tubes  plugged  as  there 
would  be  no  circulation  through  the  tube.  Take  no 
chances.     Stop  the  boiler. 

19.  Because  most  of  the  rivets  in  the  joint  are  in 
double  shear. 

20.  For  the  return  tubular  boiler  the  rear  wall 
may  be  placed  farther  from  the  rear  head  than  usual 
and  the  superheater  installed  in  the  space  where  the 
gases  turn  to  pass  through  the  tubes  or  in  what  is 
called  the  back  connection. 

21  and  22.  Answering  22  first.  Superheated  steam 
is  steam  having  a  temperature  higher,  than  that  due 
to  its  pressure  and  as  it  has  a  greater  quantity  of  heat 
than  saturated  steam  it  is  one  of  the  principal  methods 
of  reducing  cylinder  condensation  evils.  If  the  addi- 
tional heat  can  be  imparted  to  saturate  steam  without 
the  expenditure  of  extra  coal  over  that  required  to 
generate  saturated  steam  at  the  same  pressure,  its  use 
is  beneficial  and  in  many  ways  desirable. 


/f/T/V  OUTLET. 
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FIG.    7.      TYPES    OF   FEED-WATER   HEATERS 

Superheated  steam  can  be  conveyed  considerable 
distances  with  less  condensation  at  the  receiving  end 
than  would  be  possible  with  saturated  steam  and  the 
cylinder  losses  are  reduced  because  the  extra  heat 
reheats  the  metal  up  to  the  temperature  of  entering 
steam,  practically  leaving  dry  steam  to  complete  the 
stroke  which  means  a  reduced  re-evaporation. 

21.  If  conditions  of  installation  were  such  as  to 
allow  superheated  steam  with  the  usual  reciprocating" 
engines,  I  would  use  a  moderate  superheat,  that  is, 
superheated  some  60  or  80  deg.,  because  with  many 
constructions  a  higher  temperature  gives  operating 
troubles. 
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■^3.  Usually  provision  is  made  so  that  the  steam 
generated  may  be  bypassed  around  the  superheater 
so  that  a  combination  can  be  operated  to  allow  a  cer- 
tain portion  of  the  total  steam  generated  to  pass  as 
saturated  steam  into  the  steam  main  and  then  reduce 
the  amount  of  superheat. 

In  a  battery  of  boilers  some  may  supply  super- 
heated steam  and  others  saturated  to  the  main.  If 
superheater  is  independently  fired,  then  reduce  the 
intensity  of  heat  by  reducing  the.  draft  on  the  super- 
heater. 

24.  It  is  a  pump  connected  to  the  highest  point 
of  the  condenser  to  remove  the  non-condensable  vapors 
and  thus  enable  a  higher  vacuum  to  be  created  and 
maintained. 

25.  The  position  of  the  eccentric  depends  upon 
the  design  of  the  valve  motion,  what  lap  and  lead  are 
given,  the  steam  valves,  whether  the  motion  of  the 
eccentric  is  transmitted  direct  to  the  steam  valves  or 
reversing  rockers  are  used.  In  some  cases  it  may  be 
60  or  80  deg.  ahead  of  the  crank  with  direct  motion 
and  about  the  same  angle  behind  the  crank  when  re- 
versing rockers  are  used. 

26.  On  a  Corliss  engine  as  usually  designed,  if 
the  valves  are  double  ported,  with  the  wristplates 
central,  the  steam  valves  should  be  hooked  up  and  the 
steam  port  open  an  amount  equal  to  about  0.5,  the 
width  of  the  port  or  what  is  termed  the  valves  have 
negative  lap.  When  the  valves  are  single  ported  in 
some  cases  the  steam  valves  have  a  slight  lap  with 
wristplates     central. 

27.  Between  J/^  and  ^2  stroke  is  the  latest  cutoff 
with  single-eccentric  Corliss,  depending  on  the  lap 
and  lead  of  the  steam  valves,  because  the  eccentric 
reaches  the  end  of  its  travel  in  each  direction  about 
the  time  the  piston  reaches  5^  of  its  travel. 

28.  One  type  of  closed  heater,  Fig.  7,  known  as 
the  coil  heater,  consists  of  a  series  of  copper  or  other 
metal  coils  secured  to  manifolds  through  which  the 
feed  pump  forces  the  feed  water,  suspended  in  a  metal 
shell  B,  through  which  the  exhaust  steam  passes  sur- 
rounding the  tubes.  The  exhaust  and  feed  water  are 
separated.  The  heater  is  connected  in  the  pipe  sys- 
tem between  the  pump  and  boiler  and  consequently 
is  subjected  to  boiler  pressure,  that  is,  the  coils  are, 
while  the  shell. is  exposed  to  the  back  pressure. 

In  the  open  heater  the  exhaust  steam  and  feed 
water  mingle,  no  part  of  the  heater  being  subjected  to 
boiler  pressure.  Supported  in  the  shell  are  a  series 
of  trays  over  which  the  feed  water  flows  after  being 
admitted  through  the  automatic  controlling  valve, 
operated  by  the  float  C,  riding  on  the  water  level  D. 
The  exhaust  enters  through  the  oil  separator  E,  passes 
up  around  the  trays  F,  and  coming  into  contact  with 
the  Avater  heats  it. 

An  overflow  is  provided  at  G  and  the  exhaust  pass- 
es out  at  H.  A  blowoff  is  connected  at  I.  The 
heater  is  located  above  the  feed  pump  because  the  hot 
water  must  flow  into  the  pump  under  gravity  as  the 
pump  will  not  lift  hot  water. 

29.  An  engineer  soon  knows  the  speed  at  which 
it  is  necessary  to  run  the  feed  pump  or  the  amount  to 
open  the  bypass  on  the  power  pump  when  the  pump 
IS  in  good  order  for  the  load  and  if  it  is  necessary  to 
speed  up  the  pump  or  close  the  bypass  to  maintain  the 
water  level  it  is  a  pretty  good  indication  of  a  leaky 
heater. 

An  examination  of  the  drip  on  the  heater  will  re- 
veal the  fact  if  more  than  the  ordinary  volume  of  water 
is  coming  out.     If  so  it  points  to  a  leak.     xA.n  examina- 


tion of  the  drip  connected  to  the  exhaust  head,  if  run- 
ning noncondensing,  has  been  known  to  reveal  a  leaky 
heater. 

As  good  practice  calls  for  all  auxiliaries  to  be  by- 
passed, the  feed-water  piping  has  been  so  arranged  that 
if  we  bypass  the  heater  any  diminution  of  the  speed 
of  the  feed  pump  and  rise  of  the  water  line  finds 
and  proves  a  leak  in  the  heater. 

30.  Water  in  the  cylinder  of  a  certain  engine  made 
its  presence  known  by  severe  knocking.  Investigation 
revealed  the  fact  that  the  trap  connected  to  the  drip 
on  the  closed  heater  had  become  inoperative  hence 
the  condensation  accumulated,  and  as  the  exhaust  was 
used  in  the  dry  room  the  back-pressure  valve  was  set 
for  2  lb.  gage.  The  trouble  developed  when  the  throt- 
tle was  closed.  As  the  engine  slowed  down  and  the 
back-pressure  valve  became  seated  a  partial  vacuum 
was  created  in  the  cylinder  exhaust  pipe  and  heater. 
At  this  point  a  helper  has  removed  a  pipe  plug  from  a 
tee  in  the  drip  to  the  heater,  admitting  atmospheric 
pressure.  Result,  broken  exhaust  valve  as  the  water 
passed  into  the  cylinder  in  a  large  volume. 

When  the  exhaust  pipe  extends  same  distance 
above  the  roof  and  the  exhaust  head  drip  becomes 
partially  clogged,  trouble  may  be  experienced  on  shut- 
ting down.  A  leaky  heater  when  set  on  a  level  with 
the  engine  or  slightly  higher  has  been  known  to  cause 
more  than  one  wreck.  Hence  the  advisability  of  set- 
ting the  heater  below  the  engine  when  possible,  and 
stopping  the  feed  pump  before  the  engine,  so  in  the 
event  of  a  leaky  heater  no  water  can  enter  the  cylinder 
to  cause  mischief,  the  engine  to  be  started  first.  This 
method  of  operation  prevents  cold  water  reaching  the 
boilers  as  the  exhaust  passing  will  raise  the  tempera- 
ture. This  also  points  to  the  advisability  of  frequently 
bypassing  the  heater  to  detect  leaks  and  a  close  inspec- 
tion of  the  drips  on  heater  and  exhaust  heads. 

31.  Suppose  that  the  automatic  controlling  valve 
on  the  open  heater  becomes  inoperative  and  the  water 
to  enter  under  considerable  head  and  velocity.  In 
some  cases  the  overflow  is  none  too  large  so  it  is  pos- 
sible for  water  to  reach  the  cylinder  when  throttle  is 
closed  and  engine  running  slow  as  at  stopping.  The 
overflow  becoming  clogged  in  such  an  emergency  will 
help  the  water  reach  the  cylinder  since  a  greater  vol- 
ume is  present  in  the  heater.  An  obstructed  vent  has 
been  known  to  cause  the  wTcck  of  an  engine. 

^32.  If  the  low-pressure  cylinder  was  doing  more 
work  than  the  high  and  we  desired  to  reduce  it  by 
making  the  high-pressure  carry  more  load,  we  should 
lengthen  the  cutofif  on  the  low-pressure  cylinder.  The 
same  change  in  low-pressure  cutoff  will  have  the 
same  effect  in  a  tandem  compound  also. 


A  PINT  OF  GASOLINE  left  Open  in  a  basin  in  a  room 
at  a  normal  or  average  temperature  will  entirely  evap- 
orate in  24  hr.  The  gasoline  vapor  is  heavier  than  the 
air  and  sinks  immediately  to  the  floor  and  unless  it 
is  disturbed  by  active  air  current  will  remain  in  the 
room  for  many  hours.  One  pint  of  gasoline  will  make 
200  cu.  ft.  of  explosive  mixture.  Without  becoming 
too  scientific,  it  may  be  said  that  this  gasoline  vapor 
is  7  times  more  powerful  than  gunpowder. — Gas 
Power. 


Every  day  in  this  world  has  its  work  and  every  day 
as  it  rises  out  of  eternity  keeps  putting  to  each  of  us 
the  question  afresh,  "What  will  you  do  before  today  has 
sunk  into  eternity  and  nothingness  ag:ain?" 

— Frederick  William  Robertson. 
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What  Would  You  T>o  If  You  Had  These  Conditions  To  <Meet? 


Boiler  Trouble 

JN  our  plant  we  have  2  Bigelow-Matining  vertical 
fire-tube  boilers  which  are  equipped  with  dutch 
ovens  for  burning  what  we  call  spent  wood,  taken 
from  extractors  where  the  liquor  has  been  leached 
from  the  wood.  These  boilers  are  boiled  for  4  hr. 
once  every  week  with  salsoda,  blown  down  and 
washed  out  with  warm  water  and  kept  as  free  from 
scale  as  possible,  yet  every  week  we  have  from  3^  to 
%  of  the  tubes  to  roll  and  quite  often  new  ones  to 
put  in. 

Can  any  Practical  Engineer  reader  make  any  sug- 
gestion as  to  how  we  can  eliminate  this  trouble?  Or  if 
any  have  had  any  experience  with  this  type  of  boiler, 
would  like  to  hear  from  them.  F.  D.  Allen. 


Condenser  and  Injector  Problem 

Y\^ILL  some  reader  kindly  let  me  know,  through  the 
columns  of  this  paper,  how  to  make  a  siphon  con- 
denser from  pipe  fittings,  for  a  16  by  20-in.  engine 
operating  at  170  r.p.m.?  Should  also  like  to  make 
an  exhaust  ejector  from  pipe  fittings  for  lifting  water 
to  a  height  of  70  ft.,  using  the  exhaust  from  a  6  by  7-in. 
pump  making  40  strokes  a  minute  on  each  side. 

R.  Prior. 

Steam  Consumption  in  Russian  Baths 

gHOULD   appreciate   it   very   much   if   I   could   get 
some   information    through   the    columns   of   your 
paper  in  regard  to  the  installation  and  steam  consump- 
tion required  in  the  establishing  of  Russian  baths. 

J.   G.  van  Houten. 


Moisture  in  Compressed  Air 

'PHE  trouble  experienced  by  E.  S.  R.  from  water 
in  compressed  air,  may  very  easily  be  averted  by 
cooling  this  air  to  atmospheric  temperature  before 
using  it,  provided  he  has  included,  in  his  inquiry,  all 
of  the  circumstances. 

Water  vapor  is  present  in  the  air  at  all  times  in 
varying  quantities,  according  to  locality,  weather  con- 
ditions, etc.  Atmospheric  air  is  never  then,  approxi- 
mately, "dry  air."  As  long,  however,  as  this  water  is 
in  its  vaporous  form  (a  gas)  it  does  no  harm,  for  it 
is  similar  to  air  in  its  action.  Only  when  circum- 
stances combine  to  cause  this  water  vapor  to  condense, 
may  one  look  for  trouble  from  this  source. 

This  trouble,  however,  may  easily  be  averted  when 
the  2  fundamental  physical  laws  which  govern  the 
action  of  this  vapor  are  known. 

1.  The  higher  the  temperature  of  the  air  the  greater 
the  amount  of  moisture  that  it  can  contain. 

2.  The  higher  the  pressure  of  the  air  the  smaller  is 
the  amount  of  moisture  that  it  can  contain. 

Of  course  it  is  impossible  to  compress  air  to  any 
appreciable   pressure   without   a   considerable    rise   in 


temperature.  If,  however,  this  air  is  allowed  to  remain 
in  the  container  long  enough  for  it  to  cool  back  to 
atmospheric  temperature  the  surplus  vapor  will  be  pre- 
cipitated and  the  air  leaving  the  tank  will  be  even 
momentarily  drier  than  the  surrounding  air.  In  fact, 
being  of  the  same  temperature  and  suffering  a  consid- 
erable reduction  in  pressure,  its  capacity  for  holding 
moisture  is  greatly  increased. 

On  the  other  hand,  if  the  air  in  the  container  is 
not  permitted  to  cool  to  surrounding  temperature, 
when  it  is  blown  into  the  atmosphere,  the  sudden  re- 
duction in  pressure  causes  the  temperature  to  fall 
rapidly,  so  rapidly  in  fact,  in  the  case  of  a  blowing  out- 
fit where  pressure  is  reduced  from  say  90  lb.  to  atmos- 
pheric, that  the  temperature  reduction  is  so  great  that 
it  overbalances  the  opposite  tendency  of  the  reduced 
pressure  to  increase  the  capacity  for  holding  moisture 
that  the  vapor  condenses  and  water  is  formed.  Ob- 
viously then,  the  solution  of  trouble  from  moisture  will 
be  to  install  sufficient  cooling  pipe  to  insure  absolutely 
cool  air  leaving  the  reservoir  at  all  times.  Just  what 
amount  of  pipe  this  should  be  must  be  determined  by 
the  local  conditions,  such  as  quantity  of  air  used,  tem- 
perature of  intake  air,  etc.  The  minimum  amount, 
however,  should  be  50  ft.  of  1^-in.  cooling  pipe  and 
if  the  air  is  used  rapidly  much  more  than  this  should 
be  used.  A.   L.  Humphrey, 

Vice  Pres.  &  Gen'l  Mgr., 
Westinghouse  Air  Brake  Co. 


Answers  to  Practical  Questions* 

IN  the  blowoff  pipe  where  the  pressure  equals  gage,  plus 
the  pressure  of  the  water  in  the  boiler. 

2.  The  stress  per  unit  of  area  tending  to  rupture  the 
shell  in  the  longitudinal  plane  is  twice  as  great  as  in  the 
transverse  plane,  therefore  93  per  cent  should  be  used, 
because  it  is  the  weaker,  under  the  circumstances. 

3.  Because  if  put  outside,  the  flame  would  strike 
directly  against  the  edge  of  the  plate  and  start  fire 
cracks. 

4.  Conical,  because  it  covers  a  larger  area  and  there- 
fore has  a  greater  holding  power. 

5.  Because  it  is  weaker  than  the  inside  course,  on 
account  of  its  larger  diameter.  This  is  also  a  reason 
for  locating  the  manhole  in  the  middle  course. 

6.  The  calking  is  done  on  the  outside,  and  this 
construction  gives  2  thicknesses  of  metal  under  the 
calking  tool,  making  a  more  solid  foundation  for  the 
work,  and  again  if  the  wide  strap  was  outside  the  long 
distance  between  the  rivets  in  the  outer  row,  it  Avould 
make  it  difficult  to  do  the  calking  without  buckling 
the  plate  between  the  rivets. 

7.  Principally  because  of  possible  defects  in  the 
process  of  manufacture.  The  shank  of  the  rivet  may  be- 
come partly  chilled  so  that  when  driven  it  does  not  com- 
pletely fill  the  hole,  thus  reducing  its  effective  area;  or 


*Questions    appeared    on   page    336,    Mar.    15    issue. 
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the  rivet  holes  may  not  be  exactly  in  line,  so  that  the 
rivet  would  be  cramped ;  or  the  drift  pins  may  be  used, 
slightly  burring  up  the  plate  at  the  edge  of  the  rivet 
hole,  for  these  reasons  a  margin  of  safety  is  deemed 
necessary. 

8.  This  is  a  trick  question,  as  the  ductility  is  based 
upon  the  tensile  strength  and  the  homogeneity  bears  no 
relation  to  either. 

The  word  homogeneity  means,  of  an  even  character, 
therefore,  we  see  that  metal  may  be  ductile  or  brittle  and 
yet  be  homogeneous. 

9.  Because  the  double  thickness  of  plate  is  too  rigid 
to  conform  to  a  true  circle ;  it  does  become  a  true  circle, 
however,  when  the  boiler  is  under  pressure,  and  tends 
to  straighten  out  again  when  the  pressure  is  ofif.  This 
action,  which  in  practice  is  termed  breathing,  sets  up  a 
bending  stress,  which  in  time  develops  lap  cracks.  These 
cracks  being  hidden  by  the  edge  of  the  plate  both  inside 
and  outside,  are  undetected  even  after  the  most  careful 
inspection. 

10.  The  only  logical  answer  is,  to  return  them  and 
order  others ;  if  the  applicant  persists  in  this  answer,"  the 
examiner  declares  that  there  is  not  sufficient  time  for 
this,  and  then  smilingly  suggests  reversing  the  rear  head. 
Generally  the  applicant  falls  into  the  trap,  because  this 
would  make  the  tubes  long  enough,  with  some  to  cut  off, 
but  this  would  bring  the  rear  head  rivets  entirely  in  the 
fire  space,  while  now  they  are  in  the  water  space,  while 
the  ones  in  the  front  head  come  outside  the  boiler  front, 
or  are  protected  by  brick,  in  the  flush  front  setting,  and 
on  the  other  side  they  are  in  the  dry  sheet  space. 

11.  A  bag  is  a  portion  of  the  boiler  shell  which  be- 
comes overheated  and  is  forced  outward  by  the  pressure, 
and  is  caused  by  sediment,  oil  or  scale  which  prevents 
the  water  from  coming  in  contact  with  the  plate. 

12.  The  tubes  of  fire-tube  boilers  are  expanded  into 
flat  surfaces  which  they  must  help  to  support,  and  heading 
the  ends  increases  the  holding  power,  and  also  prevents 
the  ends  of  the  tubes  from  being  burned. 

I  13.  A  soft  patch  is  put  on  without  cutting  out  the 
damaged  part  of  the  boiler,  while  with  a  hard  patch, 
the  damaged  portion  is  cut  out. 

14.  Inside,  because  if  put  outside  it  would  form  a 
I  scale  pocket. 

15.  One  that  was  tested  and  known  to  be  a  purely 
mineral  oil,  as  protection  to  the  boiler. 

I  16.  This  is  absolutely  a  question  of  safety.  Of  course 
I  the  examiner  insists  that  there  is  no  time  for  inspection, 
land  that  the  employer  will  get  someone  else  to  start  up 
jif  you  don't,  but  the  applicant  must  take  a  firm  stand  and 
.maintain  it,  that  he  will  not  start  fire  under  the  boilers 
I  until  they  have  been  properly  inspected  and  repairs  made 
if  necessary. 

17.  Neither,  until  I  had  taken  off  the  steam  gages 
land  cleaned  out  the  pipes  between  them  and  the  boilers; 
jit  would  not  be   reasonable   to  suppose   that  the   gage 

could  become  very  much  out  of  order  in  one  night. 

18.  One  which  has  water  all  around  the  firebox  and 
the  ash  pit. 

19.  There  would  be  a  pipe  or  coil  bursted  in  the 
heater,  the  heater  should  be  bypassed  and  cut  out  of 
service,  repairs  being  made  as  soon  as  possible. 

20.  No,  because  as  long  as  the  engine  was  running 
the  exhaust  steam  would  keep  the  water  from  entering 
the  cylinder,  but  if  the  throttle  was  closed  the  engine 
would  act  as  a  pump  driven  by  the  momentum  of  the  fly- 
wheel, and  the  water  would  enter  the  exhaust  port  and 
wreck   the   cylinder   and   engine. 


21.  The  trap  is  too  small  to  handle  the  condensation 
fast  enough  at  first,  but  after  the  system  gets  warmed 
up  and  the  condensation  decreases,  the  trap  can  handle  it 
all  right. 

22.  This  pump  is  pumping  mingled  air  and  water,  of 
which  the  greater  volume  is  air,  and  naturally  the  piston 
will  move  rapidly  until  the  air  has  been  sufficiently  com- 
pressed to  give  the  proper  resistance  to  the  piston. 

23.  It  is  a  heater  connected  on  one  end  only,  with 
an  induction  chamber;  the  exhaust  steam  does  not  pass 
through  the  heater,  but  past  the  end  of  it,  the  required 
amount  being  induced  to  enter  by  a  partial  vacuum  being 
maintained  in  the  heater.  It  is  used  principally  to  save 
pipe  and  fittings. 

24.  The  cam  shaft  runs  half  the  speed  of  the  main 
shaft ;  this  is  because  the  valve  cams  are  diamond  shaped, 
having  2  working  edges,  therefore  it  operates  the  valve 
twice  for  every  revolution  of  the  cam  shaft. 

25.  If  the  center  of  the  eccentric  moves  in  a  straight 
line  the  lead  is  constant,  if  it  moves  in  a  curved  path  the 
lead  is  variable. 

26.  I  would  think  the  enginfe  was  overloaded. 

27.  Take  some  lap  off  the  steam  valves. 

28.  To  get  a  proper  opening  and  closing  of  the  ex- 
haust. 

29.  It  would  put  the  safety  cams  out  of  commission 
and  cause  a  runaway  engine  in  case  anything  happened 
to  the  main  belt  or  the  governor-belt. 

30.  With  the  engine  on  the  dead  center,  and  the  gov- 
ernor weights  out  to  their  extreme  travel,  move  the  ec- 
centric across  the  shaft,  and  if  the  engine  is  safe  the  eccen- 
tric should  give  no  end  motion  to  the  valve  stem ;  this 
test  should  be  made  with  the  engine  on  both  dead  centers. 

31.  A  very  slight  change  in  speed  can  be  made  by 
changing  the  governor  weights,  or  the  tension  of  the 
springs ;  if  greater  change  is  required  it  will  be  necessary 
to  do  both,  great  care  being  used  to  maintain  the  sensi- 
tiveness of  the  governor,  otherwise  the  engine  will  race. 

32.  Because  the  square  stock  has  a  greater  cross- 
sectional  area,  and  consequently  is  stronger  for  a  given 
length. 

33.  Because  it  is  a  pump,  the  cylinders  of  which  are 
proportioned  to  deliver  water  against  the  pressure  of  the 
steam  in  the  boiler,  from  which  the  steam  is  taken  to 
drive  it. 

34.  Hydraulics,  because  the  valve  which  controls  the 
main  piston  is  operated  by  water  under  pressure. 

35.  This  is  a  trick  question,  as  the  Cameron  is  not  a 
duplex  pump  and  it  has  no  valve  stems,  the  valve  being 
driven  by  a  piston,  steam  being  admitted  through  small 
passages ;  these  are  in  turn  opened  and  closed  by  small 
poppet  valves,  which  are  operated  by  the  main  piston  of 
the  pump. 

36.  No,  not  without  the  danger  of  losing  the  vacuum. 

John  A.  Levy. 


The  Letters  Patent  Insurance  Co.,  Ltd.,  has  re- 
cently been  formed  in  London  to  offer  insurance  of  patent 
rights.  The  insurance  will  protect  the  owner  of  patents, 
or  other  people  who  are  in  some  way  interested  in  a 
patent  or  a  patent  application,  against  losses  due  to  legal 
expenses  and  infringements  suits.  It  will  also  insure 
the  cost  of  such  legal  procedures  as' may  be  necessary  to 
protect  a  patent  from  infringements  by  others. 


I'll  bind  myself  to  that  which,  once  being  right,  will 
not  be  less  right  when  I  shrink  from  it. 

— Kingsley. 
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FLOODS  AND  POWER  PLANTS 

Naturally,  central  stations  are  often  placed  neal 
streams  to  secure  boiler  feed,  cooling  water  or  wate| 
transportation  of  fuel.  In  case  of  flood,  as  has  bee| 
SO  vividly  shown  during  the  last  month,  such  a  loca 
tion  may  prove  an  embarrassment  and  even  a  grez 
hardship  to  the  community  by  failure  of  light,  powe| 
and  water  just  when  they  are  most  needed. 

On  grounds  of  running  economy,  such  arrange 
ments  must  be  followed,  and  no  others  are  possible  i| 
the  case  of  hydro-electric  plants,  but  long  delay  in  n 
habilitation  is  inevitable  under  such  conditions. 

At  such  times  the  existence  of  many  isolated  .plant! 
proves  a  great  blessing,  and  the  entire  dismantling  of 
all  such  plants,  an  object  sought  and  advocated  by  cen- 
tral stations  would  indeed  be  a  calamity. 

If  any  of  the  unfortunate  cities  in  the  flood  district 
were  dependent  for  light  and  power,  and  "as  might  be 
imagined  in  future  development  for  heat,  on  one  or 
2  central  stations,  its  plight  would  be  worse  than  now. 
Isolated  plants,  as  in  the  case  of  the  National  Cash 
Register  Co.  at  Dayton,  have  helped  largely  and  will 
continue  to  do  so  for  some  time.  And  even  if  there 
were  loss  in  efficiency  by  using  separate  installations, 
it  would  be  more  than  made  up  for  many  years  by 
one  experience  like  the  present.  Such  loss  is,  however, 
yet  to  be  proved  where  conditions  are  right  for  the 
isolated  plant.  Central  station  power  has  its  legiti- 
mate field;  but  there  is  no  more  logic  in  throwing  all 
light  and  power  supply  to  the  central  station  than  in 
throwing  all  transportation  into  the  hands  of  the  rail- 
roads. 

Isolated  plants  are  important  to  a  community  as 
well  as  to  individual  manufacturers  in  times  of  emer- 
gency; and  the  sensible  course  is  to  make  them  just 
as  efficient  as  possible,  and  maintain  them  wherever 
they  are  justified  by  a  fair  analysis  of  conditions. 

PREHEATING  COMPRESSED  AIR 

Compressed  air  as  a  medium  for  transmitting  power 
has  become  quite  universal  in  mines  and  machine  shops, 
but  unfortunately  means  for  obtaining  the  highest  econ- 
omy in  its  use  are  not  provided  in  the  majority  of  cases. 
Wherever  possible  it  is  customary  to  use  the  air  expan- 
sively, but  as  a  large  percentage  of  the  compressed  air  now 
used  is  employed  for  driving  tools  which  are  operated 
without  expanding  the  air  even  this  economy  is  lacking 
in  many  plants. 

On  another  page  of  this  issue  Mr.  Ennis  discusses 
the  economy  which  may  be  obtained  by  preheating  the  air 
before  it  is  used.  It  is  gratifying  to  note  that  he  has 
considered  every  detail  and  supplied  curves  and  diagrams 
which  will  enable  any  engineer  to- calculate  readily  just 
what  economy  can  be  obtained  in  his  plant  by  the  use 
of  a  preheater,  also  to  what  temperature  the  air  should 
be  preheated  for  highest  economy. 

In -many  existing  plants  the  load  has  outgrown  the 
capacity  of  the  compressors  and  preheating  may  be  re- 
sorted to  in  order  to  save  purchasing  more  compressors 
and  perhaps  boilers  and  accessories,  at  the  same  time 
increasing  the  efficiency  of  the  plant. 
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NEWS  NOTES 

Sanford  H.  Smith,  formerly  of  the  Allied  Publish- 
ing Co..  has  taken  position  as  Managing-  Editor  of  the 
Isolated  Plant  magazine. 

The  Kerr  Turbine  Co.  of  Wellsville,  N.'Y.,  manu- 
jfacturer  of  the  Economy  Steam  Turbine,  has  appoint- 
ed F.  A.  Mazzur  &  Co.,  141  Milk  St.,  Boston,  as  its 
New  England  representative. 

Thos.  C.  Warley  &  Co.,  of  Philadelphia,  has  recently 
appointed  the  following  sales  agents :  In  Chicago,  G.  H. 
Morgan,  175  W.  Monroe  St.;  in  Indianapolis,  H.  I.  Searl, 
12428  Bellefontaine ;  in  Pittsburgh,  Samuel  W.  McElroy, 
420  S.  Dethridge  St. 

Chester  &  Fleming,  engineers,  of  Pittsburgh,  Pa., 
'pre  preparing  plans  and  specifications  for  new  pump- 
fng  machinery  for  the  water  works  of  Jeflferson  City, 
Ho.  Bids  are  to  be  received  at  the  Pittsburgh  offices 
pf  Chester  &  Fleming,  Union  Bank  building,  soon. 

Paul  T.  Payne,  who  has  been  associated  with  the 
pearborn  Chemical  Co.  for  many  years,  and  who  has 
lor  the  past  10  yr.  been  engaged  in  various  capacities 
jn  the  sales  department  of  the  company,  has  lately 
peen   appointed    District    Sales    Manager    with    head- 

luarters  at  the  Indianapolis  office  of  the  company, 
,lume  Mansur  Building.     Mr.   Payne  will  direct  the 

ales  of  the  several  company  branches  in  that  district. 


George  W.  Tait,  who  some  tin:^  since  was  the  mov- 
ing spirit  in  transferring  the  National  Belting  Co.  from 
Lawrence,  Mass.,  to  Elyria,  O.,  and  who  has  acted  as 
its  president  since  Aug.,  191 2,  has  resigned  that  position 
and  severed  his  connection  with  the  company. 

A  movement  has  been  started  at  Anamoose,  N.  D., 
for  the  establishment  of  an  electric  light  plant.  Local 
business  men  are  in  communication  wath  other  towns 
securing  the  benefit  of  their  experience.  Two  men 
are  said  to  be  ready  to  establish  a  plant  if  a  suitable 
franchise  is  granted. 

The  Buckeye  Engine  Co..  of  Salem,  Ohio,  has  ap- 
pointed The  Federal  Engineering  Co.  1112-1118  House 
Bldg.,  Pittsburgh,  Pa.,  sales  agents  for  the  Pittsburgh 
district  for  the  sale  of  its  full  line  of  steam  and  gas 
engines  and  other  products  of  its  manufacture,  to  take 
efifect  April  i,  1913. 

The  annual  meeting  of  the  National  Association 
of  Cotton  Manufacturers  will  be  held  in  Boston,  April 
24  and  25,  in  the  Huntington  Hall,  Massachusetts  Insti- 
tute of  Technology. 

An  interesting  list  of  papers  on  textile  mill  topics 
has  been  prepared — those  of  special  interest  in  regard 
to  power  plants  including  "Centralized  Power  Plants," 
"Economy  in  Lubrication,"  "Economy  of  Superheated 
Steam." 

Meetings  will  be  held  on  April  24  at  ii  a.m.  and  2:  30 
p.m.,  and  on  April  25  at  10:  30  a.m.  and  2:  30  p.m. 

On  May  i,  Homer  Whelpley,  who  for  the  past  8 
yr.  has  been  Sales  Manager  of  the  Steam  Specialty 
Department  of  Strong  Carlisle  &  Hammond  Co.,  will 
take  up  new  duties  as  Eastern  Sales  Manager  for  the 
Fisher  Governor  Co.,  of  Marshalltown,  la.,  with  head- 
quarters at  659  E.  107th  St.,  Cleveland,  O. 

Mr.  Whelpley,  who  has  been  prominent  in  the 
steam  specialty  field,  as  Secretary  of  the  National 
Exhibitors  Association,  and  is  now  Vice  President 
of  that  organization,  will  have  charge  of  all  territory 
east  of  the  Mississippi  River,  including  all  southern 
states. 

As  SOME  intere.sting  comments  on  the  conditions  in 
the  Ohio  flood  district,  comes  a  letter  from  The  Jefifrey 
Manufacturing  Co.,  of  Columbus,  Ohio,  from  which  the 
following  extracts  are  taken : 

Unusual  rainfall  from  March  23,  continuing  incess- 
antly until  the  27th,  was  the  cause  of  the  high  water. 
All  of  the  bridges  over  the  Scioto  and  Olentangy  Rivers 
were  washed  away,  except  2,  and  the  city  for  a  week  was 
without  water,  gas  or  electric  current. 

The  relief  work,  in  charge  of  Red  Cross,  National 
Guard  and  city  officials,  has  been  handled  with  the  great- 
est care  and  efficiency,  and  the  work  is  well  in  hand. 
Mail,  express  and  railroad  service  were  delayed  for  some 
time,  but  are  now  assuming  normal  condition. 

The  Jeffrey  Manufacturing  Co.  was  fortunate  in  its 
plant,  and  nearly  all  homes  of  employes  escaped  dam- 
age, but  their  working  forces  were  reduced  on  account 
of  men  searching  for  relatives  and  friends,  and  engaged 
in  the  relief  work. 

The  great  loss  of  life  at  first  feared  has  been  reduced, 
and  something  less  than  100  bodies  have  been  recovered. 

Cleaning  up  and  reconstruction  are  on  a  definite  or- 
ganized basis,  and  none  are  now  suffering  for  food  and 
shelter. 

The  company  expresses  to  customers  and  friends  its 
thanks  for  patience  and  indulgence,  and  for  inconvenience 
caused  by  delays  in  mail  and  retarded  shipments. 
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tM^ew  Ideas  In  taking,   ^u^ing  and  Selling 


WHEELER-BALCKE  COOLING 
TOWER 

WHERE  condensing  water  is  scarce,  the  use  of 
apparatus  for  recooling  the  condensing  water 
permits  of  operating  condensing  with  or  with- 
out low-pressure  turbines. 
Primary  essentials  for  effective  cooling  are  large 
capacity  for  dissipating  heat  to  the  atmosphere  so  that 
a  large  volume  of  water  is  cooled  and  ability  to  dis- 
sipate this  heat  at  a  low  temperature  so  that  the  water 
is  cooled  to  a  low  temperature.  To  accomplish  this, 
the  water  must  present  an  extensive  cooling  surface 
to  the  air  rising  within  the  tower,  and  secondly  there 


Vapour  outlet 


Water  inlet 


Cooling  stacks 


Air  inlet 


Suction  pipe 

FIG.   1.     SECTION  OP  NATURAL  DRAFT  TOWER  SHOWING  ZIGZAG 
COOLING  SURFACE 

must  be  a  brisk  and  vigorous  air  circulation.  These 
essentials  are  secured  in  the  tower  to  be  described  by 
arranging  the  cooling  stacks  in  zigzag  tiers  which, 
while  retarding  the  downward  flow  of  the  water,  pre- 
sent but  little  resistance  to  the  upward  flow  of  the  air. 
Figure  1  shows  the  construction  of  the  Wheeler- 
Balcke  Natural  Draft,  chimney  type  tower.  Starting 
at  the  top,  we  have  first,  the  chimney  and  vapor  out- 
let of  1-in.  cypress  boards,  tongued  and  grooved  and 
treated  after  erection  with   a  special  wood  preserva- 


tive to  prevent  decay;  supported  by  a  frame  work 
of  yellow  pine,  resting  directly  upon  the  foundation. 
The  chimney  is  of  sufficient  height  to  prevent  loss 
of  water  by  spray,  and  to  give  vigorous  flow  of  air 
through  the  cooling  stacks.  The  frame  is  constructed 
with  mortised  and  tenoned  joints  where  necessary, 
bolted  together  with  steel  bolts  with  large  iron  wash- 
ers on  each  side,  thus  making  a  rigid  and  substantial 
frame  to  withstand  a  50-mile  wind  pressure. 

In  the  water  distributing  system,  the  main  trough 
into  which  the  water  is  discharged  from  the  water 
inlet  is  of  cypress  planks  1.5  in.  thick  from  which  the 
water  flows  into  lateral  gutters,  which  in  turn  dis- 
tribute the  water  over  the  entire  area  of  the  tower  by 
iron  pipes  arranged  at  equal  intervals  in  the  length 
of  the  gutters.  The  water  falls  from  these  pipes  upon 
galvanized  steel  splash  plates,  which  break  the  water 
into  a  fine  spray,  presenting  to  the  rising  current  of 
air  a  cooling  surface  of  maximum  area.     The  water 


^A  re^rtsenh  fhe  temperature  of  fhe 
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water  at  variou]f  pomU  m  the  jec- 
■  of  ffie  tower,  as  if  fafis   from 
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FIG.  2.   CELLULAR  CONSTRUCTION  FOR  LARGE  TOWERS  A.VD 
COOLING  SECURED  AT  CENTER 

then  drops  upon  the  triangular  cooling  laths  below, 'ij 
which  are  arranged  in  zigzag  tiers,  as  shown  in  the^ 
drawing.  The  water  is  continually  broken  up,  turned  H^ 
over,  spread  out  in  a  thin  film  and  retarded  in  itsBj^ 
downward  progress  so  that  the  greatest  possible^' 
amount  of  surface  is  exposed  to  the  rising  current 
of  air.  The  zigzag  arrangement  of  triangular  cooling 
laths  insures  thorough  breaking  up  and  turning  over 
of  the  water  without  presenting  high  resistance  to  thej 
rising  column  of  air. 
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The  cooling-  laths  are  supported  by  a  frame  work 
independent  of  the  tower  and  chimney,  and  consist  of 
well  selected  cypress,  which  is  practically  indestructi- 
ble in  water.  Air  enters  the  tower  near  its  base, 
louver  boards  being  used  to  prevent  loss  of  water 
by  splashing-,  diverting-  it  instead  into  the  cold  water 
well.  The  cold  well  also  forms  the  foundation  for  the 
tower  and  may  be  made  of  concrete  or  masonry,  as 
desired  by  the  purchaser.  A  working  platform  with 
hand  rail,  built  on  one  side  of  the  tower,  is  reached 
from  the  ground  by  means  of  a  strong  ladder,  also 
provided  with  hand  rail.  Entrance  is  effected  into  the 
tower  by  means  of  a  door,  which  is  made  part  of  the 
shell.  The  distributor  may  be  cleaned  out  by  a  broom 
while  the  tower  is  in  service. 

In  very  large  towers  the  multicellular  design  is 
used  as  shown  in  Fig.  2,  so  that  air  is  evenly  distrib- 
uted to  all  parts  of  the  tower,  and  the  water  in  the 
center  is  cooled  to  a  low  temperature,  giving  an  aver- 
age cold  well  temperature  the  minimum  compatible 
with  atmospheric  conditions. 

Figure  3  shows  a  Wheeler-Balcke  tower  of  72,000 
gal.  an  hour  cooling  capacity,  installed  at  the  Piano 
Works  of  the  International  Harvester  Co.,  West  Pull- 
man, III.  This  tower  is  erected  over  a  concrete  reser- 
voir which  is  large  enough  for  a  second  tower  of  equal 
size.  The  reservoir  is  75  ft.  in  diameter  and  has  a 
capacity  of  600,000  gal.,  forming  a  large  cold  well 
and  also  a  reserve  supply  of  water  for  the  fire  pumps. 

The  cooling  tower  operates  in  connection  with  2 
jet  condensers,  whose  pumps  discharge  directly  to  the 
distributors  of  the  cooling  tower  through  the  pipe 
which  may  be  plainly  seen.  The  low  elevation  of  the 
distributors  may  be  estimated  from  the  height  of  this 
pipe.  The  base  of  the  tower  is  somewhat  above  the 
elevation  of  the  turbine  room  floor  and  is  at  a  con- 
siderably higher  elevation  than  the  condensers  which 
are  in  the  basement  beneath  the  turbine.  Flooding 
of  the  condensers  in  case  of  failure  of  the  vacuum 
is  prevented  by  siphons  in  the  suction  lines. 

T.^PIF    I.       Tf?T  of  WHFFIEP-BAirKF   CoOLING   ToWER 

At  West  Pullman,  111. 


DATE 

WATER 

AIR 

Tes 

t  1912 

Temp. 

Temp. 

Temp. 

Temp 

.  Humiditv 

No. 

Sept 

G.P. 

M.In 

Out 

In 

Out 

In 

Out 

WEATHER 

2 

11 

1230 

112 

87 

71 

99 

69 

100 

Strong  wind  Cloudy 

3 

11 

1230 

112 

85 

71 

102 

56 

100 

Strong  wind  Cloudy 

4 

11 

1230 

111 

86 

69 

96 

64 

100 

Strong  wind  Cloudy 

6 

12 

1230 

105 

83 

71 

93 

56 

100 

Light  breeze  Clear 

6 

12 

1230 

100 

81 

74 

95 

56 

100 

Liglit  breeze  Clear 

7 

12 

12.30 

100 

82 

77 

97 

49 

100 

Brisk  breeze  Clear 

8 

12 

1230 

106 

82 

78 

96 

49 

100 

Brisk  breeze  Cloudy 

9 

13 

1200 

102 

82 

74 

91 

47 

100 

Light  breeze  Clear 

10 

13 

1200 

103 

81 

75 

93 

47 

100 

Light  breeze  Clear 

11 

16 

2100 

97 

83 

65 

92 

73 

100 

Light  wind  Clear 

12 

16 

1700 

101 

83 

68 

95 

62 

100 

Light  wi  nd  Clear 

13 

16 

1520 

104 

85 

72 

94 

57 

100 

Light  wind  Cloudy 

U 

16 

1520 

104 

85 

70 

95 

68 

100 

Light  wind  Cloudy 

15 

17 

1620 

99 

82 

63 

92 

84 

100 

No  breeze  Cloudy 

16 

17 

1280 

106 

82 

63 

96 

84 

100 

No  breeze  Cloudy 

tower  is  70  ft.  high,  44  ft.  long  and  24  ft.  wide,  and 
supplies  the  cooling  water  to  a  Wheeler  surface  con- 
densing equipment,  operating  in  connection  with  a 
750-kw.   General   Electric  turbo-generator. 


PIG.    3.      WHEELER-BALCKE    TOWER    AT    W.    PULLMAN,    ILL. 

A  significant  feature  of  this  installation  is  that  the 
tower  is  located  near  the  banks  of  a  stream  of  fair 
size,  from  which  it  would  seem  that  an  ample  supply 
of  cooling  water  could  be  obtained. 


The  cooling  tower 


FIG.    4.      NATURAL   DRAFT.  COOLING   TOWER  AT   BRISTOL,    CONN. 


Table  1  is  a  summary  of  a  number  of  tests  on 
this  tower.  It  will  be  noted  that  the  air  leaves  the 
tower  fully  saturated,  100  per  cent  humidity,  which 
is  highly  desirable  for  several  reasons :  Saturation  of 
the  air  means  that  the  minimum  amount  is  used.  The 
reduced  volume  of  air  means  less  loss  in  friction.  The 
draft  produced  by  the  chimney  is  greater  because  satu- 
rated air  weighs  less  than  dry  air. 

Tests  15  and  16  show  the  efficiency  with  which 
cooling  is  secured;  even  with  high  humidity  of  enter- 
ing air.  Referring  to  the  table,  it  will  be  seen  that 
the  humidity  was  84  per  cent  in  each  case,  the  tem- 
perature of  the  air  being  63,  and  that  in  the  case  of 
test  15,  the  cooling  was  from  99  to  82,  and  in  test  16, 
from  106  to  82. 

Figure  4  shows  another  tower  as  installed  in  the 
plant  of  the  Bristol  and  Plainville  Tramway  Co.    This 


was  installed,  however,  because  the  water  is  contami- 
nated with  sewage  and  acids,  and  because  the  supply 
falls  low  in  the  summer,  at  the  very  time  when  more 
is  needed. 

Table  2.  Test  of  Wheeler-Balcke  Cooling  Tower 
At  Bristol,  Conn. 


DATE     WATER 

Test  1912  Temp. Temp. 

No.  Aug.G.P.M.  In      Out 

1  13   850  114   84 

2  15   877  104   86 

3  16   880   94   76 

4  16  1065   92   75 

5  16  1058  100   74 

6  26   850  114   87 

7  27   850  104   80 


AIR 

Temp.  Temp.  Humidity 

In        Out    In  Out         WEATHER 

84  . .      62  100  Light  breeze  Hot 

80  95     51  100  Light  breeze  Cloudy 
68         84     47  100  Light  breeze  Clear , 
70         83     37  100  Light  breeze  Clear 
70         91     37  100  Brisk  breeze   Clear 

81  99     76  100  Light  breeze  Hazy 
77         95     48  100  Brisk  breeze  Cloudy 


The  design  of  this  tower  is  similar  to  Fig.  1  already 
described.  It  differs  from  the  tower  at  West  Pullman 
in  the  shape  of  the  chimney,  which  in  this  case  is  a 
straight  continuation  of  the  frame  and  shell. 
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The  results  of  tests  made  in  August  on  the  Bristol 
Tower  are  given  in  Table  2.  Here  again  it  will  be 
noted  that  the  humidity  of  the  air  leaving  the  tower 
is  100  per  cent.  The  temperature  of  the  water  leaving 
the  tower  is  remarkably  close  to  the  ai?  temperature, 
differing  by  only  a  few  degrees. 


PUMP  VALVE  OF  WOOD  WITH 
SPECIAL  SEAT 

FOR  the  valve  seat  face,  3  rings  are  provided,  the 
webs  being  below  the  face  of  the  rings,  as  shown 
in  Fig  2,  so  that  if  the  valve  should  turn,  the  fit 
between  the  valve  and  seat  is  not  affected,  be- 
cause the  surfaces  of  the  seat  are  all  concentric  and 
any  grooving  of  the  valve  will  not  affect  the  effici- 
ency of  the  water  end  of  the  pump.  The  valve  seats 
are  made  of  special  acid  metal. 

The  valve.  Fig.  2,  is  made  of  wood,  treated  to 
resist  the  action  of  water;  is  noiseless  in  operation 
and  severe  tests  under  a  pressure  of  from  100  to  160 
lb.  show  but  slight  wear  over  considerable  periods. 
The  valve  is  held  in  a  brass  cap  flanged  on  the 
outside,  less  in  width  than  the  valve,  and  with  a 
central  ferrule  to  prevent  the  hole  wearing  so  as  to 
cause  a   leak  around   the  guard.     The   cap   holds   the. 


Specially  designed  couplings  of  malleable  iron  or 
brass  are  furnished  with  each  length  of  hose.  The 
coupling  is  practically  a  union,  consisting  of  an  outer 
sleeve  which  threads  on  to  the  armor  and  is  riveted 
fast,  an  internal  nipple,  tapered  on  one  end  to  fit 
tightly  into  the  inner  tube  and  grip  it  against  the 
outer  sleeve,  and  an  outside  end  of  the  internal  nipple, 
which  is  furnished  male  and  female,  to  make  up  the 
joint. 

J-M  combination  hose  may  be  furnished  in  any 
length  or  any  inside  diameter  up  to  12  in.,  for  all 
working  pressure.  For  special  service  it  can  also  be 
furnished  with  an  inside  metallic  lining,  as  well  as 
outside  metal  armor. 


NEW  POWER  PLANTS 

The  Great  Northern  road,  in  expenditure  for  new 
construction  in  Minneapolis  that  will  approximate 
$1,200,000,  will  lay  concrete  50  ft.  down,  or  6  ft.  below 
the  bed  of  the  Mississippi  River,  where  it  will  erect  a 
powerhouse  that  will  have  a  smokestack  200  ft.  high. 
The  powerhouse  equipped  will  cost  $800,000.  The 
work  will  be  planned  for  completion  simultaneously 
with  the  completion  of  the  new  passenger  station. 

On  the  site  of  the  old  station,  the  Great  Northern 
will   construct  a  building   for  the   express  companies 


PIG.    1.      THE    SCHILLER    VALVE    AND    SEAT    COMPLETE 

valve  in  normal  fiat  position,  preventing  warping  or 
spreading,  and  the  ferrule  prevents  cutting  of  the  valve 
by  reason  of  the  movement  of  the  stem. 

This  valve  and  seat  is  made  in  all  standard  sizes 
by  Joseph  F.  Schiller,  Philadelphia,  Pa. 


FLEXIBLE  HOSE  FOR  HIGH 
PRESSURE 

TROUBLES  from  "kinking,"  flattening,  puncture 
or  collapse  of  high-pressure  hose  used  for  carry- 
ing steam  or  air,  have  been  accepted  heretofore 
as  part  of  the  game,  to  be  endured. 
To  overcome  these  difificulties,  H.  W.  Johns-Man- 
ville  Co.,  of  New  York,  has  produced  a  flexible  metal- 
lic combination  hose,  which  has  on  the  inside  durable 
rubber  hose,  and  on  the  outside  a  stout  metal  armor, 
made  in  the  form  of  a  ribbon,  with  crimped  edges 
interlocking  to  give  a  flexible  spiral.  This  armor  is 
practically  pressure-tight  without  the  inner  hose,  and 
its  interlocking  construction  prevents  sharp  bends, 
also  avoids  flattening  or  puncture.  The  full  length 
of  the  hose  is  thus  always  open  for  carrying  contents. 
The  armor  is  stretched  to  its  maximum  length  before 
the  inner  hose  is  inserted,  so  there  is  never  a  pulling 
strain  on  the  hose.  The  double  wall  also  avoids 
excessively  hot  surface  when  using  steam. 


FIG.  2.     SCIIILLEK   VALVE  SEAT  AND  VALVE 

operating  over  the  Great  Northern,  Northern  Pacific, 
Great  Western,  Omaha  and  Burlington  roads.  The 
upper  floors  of  the  new  station  will  provide  room  for 
the  operating  department  offices  of  the  Great  Northern 
and  other  roads  located  in  the  Minneapolis  terminal. 
In  an  eventual  plan  that  may  be  worked  out  for  bring- 
ing under  one  roof  the  express  and  transfer  company 
offices  and  the  offices  of  the  railroads  in  Minneapolis, 
additional  stories  can  be  erected  in  short  order. 

A  feature  of  the  new  terminal  will  be  a  trucking 
gallery  16  ft.  wide  and  more  than  ^  mile  in  length, 
unlike  anything  elsewhere  in  the  United  States,  that 
will  entirely  surround  the  terminal. 

The  West  Penn  Co.  is  preparing  to  double  the  ca- 
pacity of  its  plant  at  Connellsville,  Pa.  Orders  have 
been  placed  with  the  Westinghouse  Co.  for  2  24,000- 
hp.  turbines.  The  company  will  spend  about  $500,000 
at  this  time.  Other  improvements  are  to  be  made 
soon,  but  no  announcement  of  this  work  has  yet  come 
to  light.  This  company  has  been  making  gigantic  im- 
provements within  the  last  2  years. 

Announcement  is  made  by  the  Chicago,  South  Bend 
and  Northern  Indiana  Railway  Co.  that  its  power  house 
sub-station  and  car  barns,  at  Dunlap,  Ind,  near  Elkhart, 
which  were  destroyed  in  the  storm  of  March  2i,  will 
be  rebuilt  at  once.  The  damage  resulting  from  the  storm 
is  estimated  at  $25,000. 
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Tampa,  P'la.  Electric  Co.  will  spend  $400,000  in 
improvements  within  the  next  year.  It  is  said  that 
the  plant  will  be  one  of  the  greatest  in  the  South 
when  these  new  improvements  have  been  completed. 
The  Michigan  Central  Railway,  it  is  announced, 
will  expend  $150,000  the  coming  summer  in  St.  Thom- 
as, Ontario,  erecting  a  new  machine  shop  and  a  power 
house.     Plans  are  now  being  prepared. 

Work  has  commenced  on  a  furniture  factory  at 
Houlton,  Oregon.  Concrete  is  being  put  in  for  the  engine 
bed,  and  the  building  is  being  generally  put  in  shape  for 
the  machinery  that  is  to  be  installed. 

At  a  meeting  of  the  city  council  of  Cotter,  Ark.,  a 
30-yr.  franchise  was  voted  to  a  real  estate  man  of  that 
town  for  a  water  works  and  electric  light  system.  The 
company  has  to  start  construction  work  within  6  months 
or  the  franchise  is  forfeited. 

Announcement  has  been  made  that  the  Knox 
Pressed  &  Welded  Steel  Co.,  whose  plant  at  Niles,  Ohio, 
was  totally  destroyed  by  fire,  will  commence  immediately 
on  a  survey  of  the  lands  and  to  prepare  plans  for  re- 
building on  a  much  larger  scale. 

Work  is  progressing  rapidly  at  the  Du  Pont  Dyna- 
mite Works  near  City  Point,  W.  Va.  The  company 
owns  between  1600  and  1800  acres  below  City  Point,  on 
which  the  cottages  for  the  officers  and  employes  are  to  be 
built. 

The  H.  J.  Heinz  Co.  will  shortly  erect  a  new  plant 
in  Pittsburgh,  Pa.,  on  property  adjoining  the  plant  in 
the  North  Side.  The  new  plant  is  to  be  constructed 
of  steel  and  concrete  and  will  be  erected  at  a  cost  of 
$150,000. 

It  is  reported  that  Hurtsboro,  Ala.  has  held  an 
election  and  decided  to  issue  $14,000  in  bonds  for  the 
purpose  of  putting  in  sanitary  sewers  and  an  electric 
lighting  plant.  The  bonds  have  been  ordered  from  the 
printer  and  will  be  offered  for  sale  on  May  1. 

The  Morrison  &  McCall  Co.'s  plan  is  to  build  a 
large  central  light  plant  in  the  coal  field  west  of 
Macon,  Mo.,  and  from  this  central  plant  to  supply  all 
the  cities  and  towns  from  Macon  to  Chillicothe,  also 
running  a  line  to  Trenton,  and  later  to  connect  this 
line  from  Hannibal  so  as  to  use  the  current  from  the 
Keokuk  plant. 

It  has  been  announced  that  the  Leach-Heligman 
interests  of  New  York,  reputed  to  be  backed  by  Stand- 
ard Oil  and  controlling  the  Columbia  and  Union  Gas 
and  Electric  companies,  will  build  a  $4,000,000  new 
electric  generating  station  on  the  site  of  the  old  West 
End  Gas  Works  at  Cincinnati,  O. 

The  H,  J.  Heinz  Co.  has  plans  prepared  for  an  ex- 
tension to  its   power  plant  in   Pittsburgh,   Pa.     The 
building  will  be  60  by  130  ft.,  7  stories  high.     It  will 
be  of  brick,  steel  and  concrete.     Two  stacks  250  ft. 
high  and   10  ft.   in   diameter  will   be   required.     The 
Heine  Boiler  Co.  has  received  a  contract  for  the  in- 
stallation of  5  600-hp.  boilers.    Negotiations  are  pend- 
i  ing  for  the  installation  of  mechanical  stokers. 
j        Dr.  Charles  G.  Wagner,  superintendent  of  the  Bing- 
;  hamton,  N.  Y.,  State  Hospital,  has  announced  that  he 
I  expects  this  spring  will  see  the  completion  of  plans  for  a 
j  general  reconstruction  of  the  electrical  plant  at  the  hospi- 
!  tal,  and  other  improvements  in  connection  therewith,  at  a 
'  total  cost  of  probably  $60,000.    The  engines  and  dynamos 
I  in  the  present   plant   will   be   replaced   with   up-to-date 
I  equipment,  and  this  will  be  located  in  ample  room  pro- 
j  vided  for  that  purpose  in  the  waterworks  building  on  the 
Susquehanna  River    Alternating  current  will  be  provided 
for  in  the  new^  plant. 


CATALOG  NOTES 

STARRETT  VERNIER  CALIPERS,  graduated 
in  either  or  both  English  and  metric  divisions  for  out- 
side and  inside  measure,  are  illustrated  and  the  read- 
ing is  explained  in  a  folder  from  the  L.  S.  Starrett 
Co.,  Athol,  Mass. 

Hack  saws  and  frames  made  by  the  same  company 
are  shown  in'  a  folder  recently  issued. 

IN  BULLETIN  No.  21,  on  the  subject  of  sprays 
for  cooling  condensing  water.  Spray  Engineering  Co. 
explains  and  illustrates  the  design  of  its  spray  nozzles. 
Copies  of  the  bulletin  may  be  obtained  by  writing 
to  the  manufacturers  at  201  Devonshire  St.,  Boston, 
Mass. 

THE  MAGNOLIA  METAL  CO.  has  published  a 
booklet  of  "Magnolia  Talking  Points"  which  is  primar- 
ily designed  for  the  instruction  of  salesmen,  but  it  is  full 
of  babbit  metal  information  that  any  mechanical  man 
will  benefit  by  knowing,  and  it  will  be  sent  to  anyone 
upon  request. 

THE  CAREER  of  Oliver  Cromwell,  outlined  in 
Folder  No.  5  of  the  Makers  of  Unions  series,  illustrates 
what  can  be  done  by  skill  and  determination. 

In  producing  Jefferson  unions,  several  types  of 
which  are  illustrated  in  the  folder,  the  makers  aimed 
for  qualities  of  the  same  sort. 

THE  GENERAL  ELECTRIC  CO.  has  just  issued 
its  1913  catalogue  of  electric  fans.  It  is  an  attractive 
publication  of  36  pages,  in  colors,  and  illustrates  the 
company's  fixed  and  oscillating  desk  and  bracket  fans 
for  alternating  and  direct  current,  and  also  ceiling  fans 
and  ventilating  fans.  It  contains  also  illustrations  of 
various  wiring  devices  for  use  in  connection  with  fans 
as  well  as  a  list  of  supply  parts  for  all  fans.  The  num- 
ber of  the  publication  is  A4065. 

MAKING  HEAT  PRODUCE  is  the  title  of  a  pub- 
lication issued  by  Diamond  Power  Specialty  Co.,  of 
Detroit.  The  article  gives  the  cost  of  soot  on  boiler 
flues  and  tubes,  explains  why  it  is  a  detriment,  the  ad- 
vantage of  frequent  cleaning  and  the  effectiveness  of 
mechanical  blowers.  An  illustrated  appendix  shows  how 
mechanical  soot  cleaning  may  be  applied  to  various  types 
of  boilers  by  means  of  "Diamond"  soot  blowers. 

MOTOR  DRIVE  for  stereotyping  and  electrotyp- 
ing  machinery  is  the  subject  of  Bulletin  No.  241  from 
Sprague  Electric  Works  of  General  Electric  Co. 
Reasons  for  preferring  individual  drive  to  group  drive 
are  given,  and  the  motors  are  illustrated  as  applied  to 
linotype  machines,  etc. 

Bulletin  No.  115  from  the  same  company  deals 
with   electrical   equipment  for  buildings. 

Sprague  electric  fans  are  described  and  illustrated 
in   Catalog  No.   327. 

THE  LAGONDA  RESEATING  MACHINE  is 
the  title  of  a  6  by  9-in.  bulletin,  G-1,  recently  issued 
by  the  Lagonda  Mfg.  Co.,  of  Springfield,  Ohio.  It  de- 
scribes the  construction  and  use  of  the  company's  port- 
able carborundum  wheel  for  removing  soot  and  scale 
from  the  faces  of  caps  and  tube  ends  on  boilers.  These 
wheels  are  driven  by  either  electric,  water,  steam  or 
air  motors  and  the  photographs  showing  actual  clean- 
ing operations  greatly  assist  in  understanding  the 
value  of  this  reseating  machine  for  making  a  steam 
and  water  tight  joint  when  replacing  the  caps  on  B. 
&  W.  and  similar  boilers  after  having  been  removed 
for  tube  cleaning  purposes.  Copies  may  be  had  by 
addressing  the  company  as  above. 
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FROM  A.  L.  IDE  &  SONS,  Springfield,  111,  we  have 
received  a  circular  illustrating  the  company's  Ideal  en- 
gine. 

UNIVERSITY  OF  ILLINOIS  Bulletin  No.  34, 
on  graduate  work  in  engineering  has  recently  been 
received.  Copies  may  be  obtained  by  addressing  the 
University  Registrar,  Urbana,  111. 

BUFFALO  ELECTRIC  FANS  for  blowing,  ex- 
hausting, cooling,  ventilating  and  drying,  are  described 
in  a  32-page  illustrated  catalog.  No.  181-E,  from  Buffalo 
Forge  Co.,  Buffalo,  N.  Y. 

THE  GENERAL  ELECTRIC  CO.  has  recently 
issued  Bulletin  No.  A4063,  describing  its  various  types 
of  polyphase  induction  motor  motors.  This  publica- 
tion supersedes  the  company's  previous  bulletin  on  this 
subject.  

TRADE  NOTES 

INTEREST  IN  THE  welfare  of  its  employes  not 
only  as  to  healthful  and  comfortable  surroundings,  but 
that  they  should  earn  satisfactory  wages,  is  a  part  of 
the  definite  policy  of  Charles  P.  Foote,  president  of  the 
Clipper  Belt  Lacer  Co.  of  Grand  Rapids,  Mich.  A 
9-hr.  workday  with  Saturday  half  holiday  and  a  piece 
work  system  planned  to  give  at  least  as  large  returns 
as  the  day  wage  method,  with  the  opportunity  to  in- 
crease largely  and  no  reduction  of  the  piece  rate  re- 
gardless of  the  amount  earned;  a  5  per  cent  dividend 
each  year  on  the  amount  earned  that  year  for  each 
employe  who  has  worked  one  year  or  less,  and  in- 
crease of  1  per  cent  for  each  year  of  service  up  to 
10  per  cent,  clean  work  rooms  and  a  rest  room  for 
women ;  these  are  features  of  the  system  adopted  as 
part  of  the  policy  of  fair  dealing. 

IN  A  LETTER  from  the  Blum  Shoe  Manufacturing 
Co.,  of  Dansville,  N.  Y.,  to  The  Sims  Co.,  Erie,  Pa.,  the 
former  states  in  regard  to  a  small  Sims  closed  heater  in- 
stalled some  10  yr.  ago,  that  they  are  now  wishing  to 
expand  the  tubes,  which  show  some  slight  leaks,  the  first 
repair  that  has  been  made  to  the  heater.  They  also  state, 
"We  have  never  realized  until  now  the  great  saving  in 
fuel  by  letting  water  run  through  your  heater.  Our  fireman 
had  no  trouble  at  all  to  keep  steam  up  to  the  required 
pressure,  but  since  the  heater  is  out  of  commission,  it 
keeps  him  very  busy  shoveling  coal  in  the  furnace." 

This  is  interesting  as  showing  a  long  life  without 
repairs  and  also  the  possibility  of  making  such  repairs 
when  necessary  in  the  plant,  as  the  tubes  are  of  standard 
size,  straight  tubes,  easily  obtained  in  any  market. 

VILTER  MFG.  CO.,  Milwaukee,  Wis.,  with  offices 
at  972  Clinton  St.,  reports  the  following  list  of  recent 
sales : 

Iowa  Dairy  Co.,  Dubuque,  la.,  20-ton  refrigerat- 
ing machine;  Fairmont  Creamery  Co.,  Omaha,  Neb., 
65-ton  refrigerating  high-pressure  side  with  14  by  24 
by  36-in.  tandem  compound  condensing  Corliss  engine ; 
Swift  &  Co.,  Chicago,  111.,  for  Newark,  N.  J.,  lOO-ton 
refrigerating  plant;  Carey-Vail  Butterine  Co.,  Chicago, 
'111.,  55-ton  refrigerating  plant;  Quick  Ice  Cream  Co., 
Milwaukee,  Wis.,  60-ton  refrigerating  machine,  high 
pressure  side  and  expansion  system  ;  Hammond  Pure 
Ice  Co.,  Hammond,  Ind.,  80-ton  refrigerating  machine; 
Citizens'  Independent  Ice  &  Cold  Storage  Co.,  Los 
Angeles,  Cal.,  112-ton  refrigerating  machine,  30-ton 
ice  equipment,  etc.;  People's  Ice  Co.,  Syracuse,  N.  Y., 
50-ton  plate  ice  plant,  ammonia  compressor  direct-con- 
nected to  17  by  30  by  36-in.  tandem  compound  con- 
densing Corliss  engine. 
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ADVERTISING  RATES 

Display 

Full  page,  one  year,  each  insertion,  $60.00. 
Half  page,  one  year,  each  insertion,  $35.00. 
Quarter  page,  one  year,  each  insertion,  $20.00. 
Eighth  page,  one  year,  each  insertion,  $12.00. 
Front  cover,  $150.00  per  issue. 
Other  specified  positions,  regular  rate  plus  10  to  50 
per  cent. 

Stippled  plates  used  but  no  heavy  black  and  white 
plates. 

Invoices  are  rendered  monthly  and  subject  to  2  per 
cent  discount  within  10  days. 

Classified  Rates 

Per  line,  30  cents  each  insertion. 

Advertisements  in  this  section  are  inserted  under 
regular  headings. 

No  display  type  allowed,  but  the  first  three  words 
may  be  set  in  capital  letters. 

About  nine  words  make  a  line.  Minimum  space 
sold,  two  lines. 

Under  classification  "Position  Wanted,"  advertise- 
ments not  exceeding  four  lines  will  be  inserted  once 
for  subscribers  free  of  charge. 

All  copy  should  be  received  at  Chicago  office  18 
days  before  date  of  publication. 

Circulation  of  this  issue,   23,500. 

Technical  Publishing  Co. 

537  S.  Dearborn  Street 
Chicago 


Positions  Wanted 


POSITION  WANTED— By  first  class  gas  engineer.     A.  and 

D.   Current.     Can  give   results   and  best   reference.     Sober  and 

steady.     Third  year  present  plant.  Address   Box  296  Practical 

Engineer,  Chicago,  111.  4-15-1 

POSITION  WANTED— As  chief  engineer,  age  31 ;  married, 
understands  electric  machine,  mechanical  drawing,  first  class 
Ohio  license ;  can  give  reference.  Wages  depend  on  the  cost 
of  living  at  that  place.     Address,   Box  292,   Practical  Engineer. 

4-15-1 

POSITION  WANTED — By  young  man  as  oiler  or  engineer's 
helper.  Strictly  sober  and  reliable  man,  willing  worker.  Ad- 
dress Frank  Flick,  R.  No.  3,  Somerset,  Pa.  4-15-1 

POSITION  WANTED— By  married  man  of  25,  college  gradu- 
ate wth  5  years'  experience  in  electric  light  and  power  plants. 
My  present  position  expires  May  1st.  Can  furnish  best  of  refer- 
ences, and  can  get  results.  State  salary,  and  nature  of  work  in 
first  letter.     Ezra  D.  Dumas,  Stillwater,  Okla.  •  4-15-' 
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POSITION  WANTED— By  young  man  as  oiler  or  engineer's 
helper.  Strictlv  sober  and  reliable  man,  willing  worker.  Ad- 
dress Frank  Fhck,  R.  No.  3,  Somerset,  Pa.  4-15-1 


POSITION  WANTED— By  married  man  of  25,  college  gradu- 
ate wth  5  years'  experience  in  electric  light  and  power  plants. 
My  present" position  expires  May  1st.  Can  furnish  best  of  refer- 
ences, and  can  get  results.  State  salary,  and  nature  of  work  in 
first  letter.     Ezra  D.  Dumas,  Stillwater,  Okla.  4-15-1 


POSITION  WANTED— As  engineer  or  switch-board  operator 
in  large  station.  Have  eight  years  experience  in  power  station. 
with  high  and  low  speed  engines.  Direct  and  alternating  current 
generators.  Prefer  middle  or  western  states.  Address  Box 
293,  Practical  Engineer,  Chicago,  111.  4-15-1 


POSITION  WANTED— By  first  class  Ohio  Licensed  Station- 
ary Engineer;  15  years'  experience.  Wishes  position  as  chief 
engineer  in  steam  power  of  large  building  or  steam  electric 
power  plant;  best  of  references;  married  man;  31  yrs.  of  age. 
Wm.  Wisely,  1318  Yondota  St.,  E.  Toledo,  Ohio.  4-15-1 


POSITION  WANTED— By  engineer,  age  32,  married,  reli- 
able, do  not  drink.  14  years'  experience  with  all  classes  of 
power  house  equipment.  Own  tools  and  indicator.  Prefer 
Western  States.  Can  get  results.  Address  Box  283  Practical 
Engineer,  Chicago,  111.  4-15-1 


POSITION  WANTED— By  a  young  man  25  years  old  as 
Oiler.  I.  C.  S.  Student.  No  experience.  Wages  no  object. 
Good  habits.  Steady  and  reliable.  Address  Frank  Knapp,  509 
Mitchel  Ave.,  St.  Joseph,  Mo.  4-15-1 


EDITORIAL  POSITION— GOOD  PAY  to  start.  Position 
permanent  with  advancement.  Experience  with  electrical  ma- 
chinery and  knowledge  of  plant  operation  essential.  Address 
Box  297,  care  of  Practical  Engineer,  Chicago,  111.  4-15-1 


Wanted 


FOR  SALE— Four  250  H.P.  Babcock  &  Wilcox  watertube 
boilers,  6  years  old,  practically  new;  with  insurance  certificate 
150  lb.  steam  pressure.  $3.50  per  11. P.  Duzets  &  Son,  40  Church 
St.,  New  York. 


Patents  and  Patent  Attorneys 


LAWRENCE  J.  GALLAGHER,  formerly  assistant  examiner 
United  States  Patent  Office ;  solicitor  of  patents.  2  Rector  St., 
New  York.  4-1-4 

THE  PATENTOME  is  interesting  and  instructive.  A  liberal 
education  in  patents  and  how  to  get  them.  Free  on  request.  Es- 
tablished, 1865.  Anderson  and  Son,  Patent  Solicitors,  710  G 
St.,  Washington,  D.  C.  4-1-2 

PATENTABLE  IDEAS  WANTED— Send  for  3  free  books. 
R.  B.  Owens,  28  Owens  Bldg.,  Washington,  D.  C.  tf. 

PATENTS— H.  W.  T.  Jenner,  Patent  Attorney  and  Mechanical 
Expert,  606  F  St.,  Washington,  D.  C.  Established.  1883.  I  make 
a  free  examination  and  report  if  a  patent  can  be  had  and  the 
exact  cost.     Send  for  full  information.  tf. 

LET  US  SECURE  your  patent.  "Patton  service  means  patent 
profit."  Harry  Patton  Co.,  330  McGill  Bldg.,  Washington, 
D.  C.  tf. 

PATENTS — C.  L.  Parker,  Attorney-at-Law  and  Solicitor  of 
Patents.  Patents  secured  promptly  and  with  special  regard  to 
the  legal  protection  of  the  invention.  Handbook  for  inventors 
sent  upon  request.     186  McGill  Building,  Washington,  D.  C.      tf. 


Educational  and  Instruction 


WANTED— AGENTS  TO  SELL  on  commission  Mechanical 
Draft  Blowers.  Prefer  men  who  handle  on  similar  bases  sales 
of  grate  bars,  tube  cleaners  or  other  boiler  accessories.  Hustlers 
wanted.  State  experience  and  territory  worked.  Address  Box 
290  Practical  Engineer,  Chicago,  111.  tf. 

WANTED— ALL  STEAM  USERS  to  have  clean  boilers  with- 
out using  compounds  or  chemicals  in  any  form.-  Write  "Otis," 
No.  317  Norfolk  Ave.,  Buffalo,  N.  Y.  tf. 

IF  YOU  ARE  a  night  engineer,  spend  a  few  hours  each  day 
taking  subscriptions  for  Practical  Engineer.  You  will  be  paid 
well.    Write  Subscription  Dept.    They  will  start  you  in  at  once. 

WANTED  EVERY  ENGINEER  to  have  our  pamphlet  for 
setting  valves  on  Corliss  Engines,  simple  and  compound,  with 
one  or  two  eccentrics.  Sent  free.  Lindstrom's  Machine  Works, 
200  South  Third  St.,  Allentown,  Pa.  tf 


Help  Wanted 


WANTED — An  additional  subscription  solicitor  wanted  to 
cover  towns  in  state  of  Washington.  Excellent  chance  to  earn 
extra  money.    Write  to  Subscription  Department.  tf. 


For  Sale 


TWO  175  HP.  MANNING  BOILERS  butt  jointed;  125  lbs. 
pressure  splendid  condition.  $1000  for  the  two.  20x42-inch 
Harris  Corliss  Engine  16  ft.  wheel  guaranteed— $800.  14x26x16- 
inch  Harrisburg  Cross  Compound  Engine — $800.  800  H.  P. 
draft  outfit— $450.  J.  F.  Foster.  166  Devonshire  St.  Boston, 
Mass.  4-1-2 


ENGINEERS'  POCKET  MANUAL,  175  pages,  edited  by 
University  of  Tennessee,  will  be  mailed  every  subscriber  sending 
in  one  new  subscription  to  Practical  Engineer.  Gilt  edges, 
bound  in  leather.  tf. 


Miscellaneous 


IF  YOU  ARE  an  operating  engineer,  we  know  the  Fetta  Hot 
Process  Water  purifier  will  interest  you.  We  would  be  glad  to 
have  your  request  for  further  information.  Address  the  Fetta 
Water  Softener  Co.,  Richmond,  Ind.  tf. 

ENGINEERS— DO  YOU  WANT  to  utilize  your  exhaust 
steam  for  heating  or  drying  purposes,  without  back  pressure  on 
your  engine?  If  so,  address  Monash-Younker  Co.,  1413  W. 
Jackson  Blvd.,  Chicago,  111.  tf. 

MAKE  MONEY  on  the  side.  Here's  your  chance  to  work  out 
some  money  for  yourself.  Get  subscriptions  for  Practical  En- 
gineer. It  pays  well.  Just  drop  a  line  to  the  Subscription  Dept. 
They  will  tell  you  how.  tf. 

REFRIGERATION — Any  engineer  desiring  a  working  knowl- 
edge of  Ice  and  Refrigerating  machinery  should  study  "Audel's 
Answers  on  Refrigeration" — just  published  in  two  parts,  written 
in  plain  language — price  $4,  postpaid.  Money  back  if  not  pleased. 
Catalog  free.  Theo.  Audel  &  Co.,  publishers,  72  5th  Ave.,  New 
York.  2-1-6 

EMPLOYER  AND  EMPLOYEE  at  that  critical  moment 
when  each  needs  the  other  find  Efficient  Service  Co.,  1340  Mon- 
adnock  Bldg.,  Chicago,  111.,  "Efficient."  R.  E.  Plumbe,  Pres. 
Write  for  evidence.  tf. 
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A  few  days  ago  we  heard  a  man  remark: 
"Advertising!  Isn't  it  wonderful?  And  to 
think  that   one  hundred  years   ago   it   did  not 

exist." 

This  man  was  wrong. 

Advertising  was  born  at  the  time  the  tribe  of 
cave  men  discovered  they  could  signify  demands, 
desires  or  alarm  through  the  utterance  of  certain 
guttural  cries.  Advertising  came  with  speech, 
and  began  to  toddle  when  Gutenberg  moulded 
his  first  font  of  movable  print  type. 

All  history  is  advertising.  Every  great  man 
is  an  advertiser  of  his  country.  Countless  tour- 
ists visit  Palestine  each  year  in  order  to  view 
scenes  of  Biblical  history.  The  mention  of  the 
name  of  Napoleon  Bonaparte  immediately  brings 
to  mind  the  vine-covered  hills  of  France;  while 
the  deeds  and  sayings  of  Abraham  Lincoln  and 
Benjamin  Franklin  have  done  more  to  establish 
the  United  States  as  a  moral  force  in  the  world 
than  all  the  battles  of  all  the  wars. 

But  the  organizing  of  advertising  as  a  busi- 
ness auxiliary  has  taken  place  practically  during 
the  last  century. 

Eapid  development  began  when  patent  medi- 
cine manufacturers  discovered  they  could  use 
it  profitably  to  sell  their  pills  and  potions.  Just 
before  the  Civil  War,  The  Fairbanks  Co.  adver- 
tised their  scales  in  worth-while  papers  and  dur- 
ing the  war  Jay  Cooke,  the  northern  financier, 
deluged  leading  newspapers  with  advertise- 
ments, offering  Union  bonds  for  sale.  This  first 
financial  advertising  sold  these  bonds  to  the 
amount  of  $1,200,000,000,  and  thereby  indelibly 
wrote  Cooke's  name  beside  those  of  Lincoln  and 
Grant  as  preservers  of  the  Union.  The  first  food 
advertisement  appeared  in  1870,  and  now  adver- 
tising extends  to  every  organized  branch  of  civil- 
ization. Countries  and  cities  advertise  for  im- 
migrants. Ministers  advertise  for  congrega- 
tions.    Banks  advertise  for  funds.     Employers 


advertise  for  employes-.    Presidential  candidates] 
advertise  for  support  of  their  policies. 

Today,  the  amount  spent  for  each  day's  adver- 
tising exceeds  four  tons  of  gold.  Some  experts 
rank  the  amount  as  high  as  $1,000,000,000  a  year.| 

How  Much  Has  the  Development  of  Adver- 
tising Benefited  Me,  You  Askf 

It  is  the  connecting  line  between  you  and  the 
ever  advancing  standard  of  efficiency.     Were  itj 
an  unorganized  force,  probably  your  power  plant 
would  not  be  equipped  with  steam  and  oil  sepa- 
rators, automatic  lubrication,  steam  traps,  ex- 
haust heads,  or  feed  water  regulators.    The  ad- 
vertising of  a  competitor's  products  has  stimu- 
lated many  a  manufacturer  toward  producins 
something  better.     It  has  fired  the  latent  spark'^ 
of  ambition  in  the  breast  of  the  inventor.     The 
consequence  is,  a  needed  improvement  or  ma- 
chine is  invented. 

And  How  Much  Has  Advertising  Reduced  the 
Price  of  Your  Equipment? 

Through  advertising  the  selling  possibilities 
are  unlimited.  Larger  sales  and  an  unrestricted 
market  lower  the  cost  of  manufacture.  Eesult — 
a  lower  selling  price  is  quoted  you.  This  is  the 
reason  American  machinery  manufacturers  so 
greatly  undersell  those  of  other  countries. 

Advertising  brings  equal  opportunity  to  all. 
The  engineer  in  Yuma,  Ariz.,  can  look  over  the 
advertising  pages  of  Practical  Engineer  and 
thereby  be  in  as  close  touch  with  power  plant 
modernity  as  his  eastern  brother. 

Advertising  is  past  its  chimerical  period  and 
is  now  a  composite  part  of  civilization.  The 
engineer  who  does  not  keep  in  touch  with  the 
advertising  in  Practical  Engineer,  will,  eventu- 
ally, be  as  far  behind  the  times  as  the  engineer 
who  still  lubricates  with  raw  tallow. 

So  read  the  advertisements. 

Always. 
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MODERN  INDUSTRIAL  POWER  PLANT 

Direct-Driven   Alternating-Current    Generating   Units  Supplying    Powers    to     Motor-Driven     Machinery; 
Combination  Soft  Coal  and  Refuse  Fuel;  Method  of  Collecting  and  Delivering 
Sawdust  and  Shavings  to  the  Boilers 


UZ-Z-Z-Z-Z,  AND  THEN  SOME 
b-r-r-r-r-r,  and  then  some  more.  These 
noises  clearly  indicated  the  presence, 
not  far  distant,  of  a  large  number  of 
wood  working  machines,  and  sure 
enough  there  were,  as  the  Practical 
Engineer  scribe  was  nearing  the  furn- 
ture  factory  of  Fenske  Bros.,  in  Chicago,  and  the 
i)Ower  plant  that  furnishes  the  power  to  drive  all  these 


machines  was  the  particular  spot  where  my  interest 
was  centered. 

Say  fellows,  when  you  were  resting  comfortably  on 
the  best  parlor  sofa,  courting  your  girl,  did  you  ever 
think  of  the  processes  necessary  to  turn  a  lot  of  rough 
planks,  as  they  are  unloaded  from  the  car,  into  that 
"comfy"  old  sofa,  and  think  also  of  the  kilowatts 
necessary  to  produce  the  power  needed  in  the  various 
processes?     Sure   you   didn't,  you   are   just   as   I   was 
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when  young,  you  thought  of  nothing  but  the  girl, 
and  you  didn't  care  a  rap  if  it  took  all  of  the  kilowatts 
in  creation  to  make  that  sofa.  Well,  well,  I  am  com- 
mencing to  wander  away  from  the  subject 

On  arriving  at  the  works,  like  the  call  of  the  wild, 
that  something-indescribable-sort-of-feeling  drew  me 
toward  the  engine  room,  or  rather  first  to  the  boiler 
room  where  the  entrance  to  the  power  plant  is  located. 
Upon  stepping  inside  the  door  I  came  very  near  taking 
an  impromptu  ride  in  a  horseless  carriage,  which  con- 
sisted of  a  wheelbarrow  with  a  son  of  old  Italy  at 
the  helm.  This  was  my  introduction  to  Tony  who 
became  quite  communicative,  and  h?  spilled  an  ear 
full  of  information  about  himself  while  I  was  waiting 
for  the  chief  to  make  a  trip  around  the  shops. 


General  Details 

THE  old  engine  belted  to  a  jack-shaft  and  the  jack- 
*  shaft  belted  to  a  line  shaft  and  the  line  shaft  to  some- 
thing else,  making  one  think  of  that  old  ditty  we  used 
to  sing  when  kids:  "The  bird  in  the  nest,  the  nest  on 
a  twig,  the  twig  on  a  limb,  the  limb  on  a  tree,  the 
tree  in  the  ground  and  the  green  grass  growing  all! 
around   round   round,"   is   practically   a  thing   of  thei 
past  in  industrial  plants.     Now  we  see  modern  gener-t 
ating  units,  direct  driven  by  engines  or  turbines,  which 
supply  current  to  motors  geared  to  the  machines  they 

drive. 

Lons  lines  of  shafting  and  heavy  belting  are  con- 
spicuous by  their  absence,  and  the  general  arrange- 
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FIG. 


GENERAL  LAYOUT  OF  ENGINE  AND  BOILER  ROOMS 


Tony  is  the  "Knight"  of  the  coal  pile,  ma  double 
sense  of  the  word;  his  countenance  contained  enough 
coal  dust  to  give  a  life  size  imitation  of  night,  but 
further  the  coal  pile  was  his  domain  he  was  the/uler 
and  begrudgingly  carted  the  coal,  little  by  little,  to 
the  convenient  reach  of  the  fireman's  scoup. 

"Ima  sick,  sicka  in  my  stomach,  canna  no  eat,  teeia 
rotten  no  ambish.  Wenta  to  see  the  doc  last  night, 
he  tella  me  I  can  holda  the  banan  on  my  stomach, 
I  holda  5  on  tilla  my  hand  goesa  to  sleep,  but  don  ta 
do  no  good/'  At  this  stage  of  the  game  the  chief 
appeared  on  the  scene  and  I  was  relieved  from  further 
tales  of  woe,  and  believe  me  we  all  have  troubles 
enough  of  our  own  without  borrowing  them  from 
others. 


ment  of  machinery,  where  electric  drive  is  used,  c<. 

be  made  to  facilitate  the  logical  sequence  of  man 

facturing  operations  without  rehandling  material  o^ 

and  over  again.  ^ff  otp 

To  stand  by  a  buzz  planer  and  see  it  bite  ott  gre 
chips  from  a  big  plank,  like  some  giant  ammaj  th 
to  realize  that  the  power  to  drive  this  peemmgly  n 
man  monster  comes  over  a  few  small  wires,  gives  o 
an  almost  uncanny  feeling.  In  the  Fenske  plant 
of  the  woodworking  machinery  is  driven  by  ..elect 
motors  supplied  with  power  from  a  modern  plant 

Direct-driven  alternating-current  ge^e^f  o^^.  [ 
latest  type,  supply  current  to  s^^f  .f^  "?duc^| 
motors  and  hundreds  of  mcandescent  lamps.  i, 
power  plant  occupies  3  sections  on  the  ground  tic 
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oi  the  main  building,  consisting  of  a  boiler  room,  con- 
taining the  boilers,  pumps,  feed-water  heater  and  other 
auxiliaries;  the  old  engine  room  and  the  new  engine 
-com  all  connected  by  fire-proof  iron  doors.  The  new 
tngine  room  contains  the  large  generating  units, 
switchboard,  stock  racks  and  work  bench,  while  the 
Did  engine  room  houses  a  second  generating  set  and 
last  but  not  least  a  fully  equipped  shower  bath  with 
-unning  hot  and  cold  water.  The  chief  showed  me 
his  part  of  the  equipment  with  some  pride,  as  he  is 
I  firm  believer  in  the  saying  that  "cleanliness  is  akin 
o  Godliness"  and  on  a  hot  night  after  a  hard  day's 
.vork  thinks  cleanliness  is  a  close  second  sure  enough. 

Boilers  and   Boiler  Room   Equipment 

gOILER    equipment    consists    of   one    Murray    Iron 

Works  18  ft.  by  72-in.  return-tubular  and  one  Frost 

Vlfg.  Co.,  return-tubular  boiler  of  the  same  dimensions. 

Both  boilers   are   equipped   with   grates   with   dimen- 


across  an  alleyway  to  the  ceiling  of  the  boiler  room 
to  a  header  where  2  branch  pipes  lead  to  the  boiler 
furnaces  entering  above  the  fire  doors  as  shown  in 
Fig.  3;  no  cyclone  is  used.  An  air  vent  is  located 
near  the  junction  of  the  main  feed  pipe  and  the 
branches  leading  to  the  boilers  as  the  supply  of  air 
furnished  by  the  fan  is  too  great  for  normal  com- 
bustion. 

Steam  pressure  at  the  boilers  is  maintained  at  from 
100  to  110  lb.,  although  a  pressure  of  125  lb.  is  per- 
mitted by  the  boiler  inspector.  Boiler  steam  outlets 
are  6  in.  in  diameter  and  connect  to  a  10-in.  header; 
the  auxiliary  fittings  including  gages,  safety  valves, 
steam  and  water  valves  were  all  furnished  by  the 
Crane  Company. 

As  will  be  seen  from  Figs.  1  and  2,  which  show  the 
general  layout  of  the  plant  and  the  boiler  room  piping 
respectively,  a  10-in.  exhaust  pipe  cares  for  the  2  en- 
gines and  extends  to  the  roof  through  the  boiler  room ; 
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FIG.    2.      DIAGRAM   OF   HEATER  AND    PUMP    CONNECTIONS 


jOns  of  ^Yz  by  6  ft.,  making  33  sq.  ft.  of  grate  surface, 
lach  boiler  contains  70  4-in.  tubes,  has  a  7/16-in. 
jiell  and  triple  riveted  butt  joints;  breeching  from 
pth  boilers  terminates  in  a  common  stack  which  furn- 
hes  natural  draft. 

Bituminous  coal  and  refuse  from  the  wood-working 
lops  are  used  for  fuel ;  the  coal  is  delivered  on  a  rail- 
>ad  siding  and  is  dumped  into  a  bunker  at  one  side 

the  boiler  room.  Located  in  the  wood  working 
lop  is  an  8  ft.  Oneida  motor-driven  exhaust  fan  con- 
icted  to  a  system  of  exhaust  piping  leading  to  the 
irious  machines.  The  sawdust  and  shavings  thus 
ollected   are   forced   through   a   feed   pipe   extending 


through  the  engine  room  it  is  concealed  in  a  trench 
beneath  the  floor.  Near. the  roof  is  located  a  back- 
pressure valve  and  beneath  it  is  a  10-in.  branch  pipe 
for  shop  heating;  provision  is  also  made  for  supplying 
the  heating  system  with  live  steam. 

The  arrangement  for  feeding  live  steam  into  the 
heating  system  is  shown  in  Fig.  1.  A  short  dead 
end  branch  extends  at  right  angles  with  the  main 
steam  line,  parallel  to  and  a  short  distance  from  the 
exhaust  steam  heating  main,  and  is  connected  to  the 
exhaust  heating  main  through  a  steam  regulator, 
which  reduces  the  steam  pressure  to  4  lb.,  and  a  globe 
valve;  a  bypass  controlled  by  a  globe  valve,  also  con- 
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nects  the  branch  to  the  heating  main  for  emergency 
use  in  case  the  regulator  for  any  reason  becomes 
inoperative. 

Feed  Water;  Blowoff  Connections 

^ITY  water  is  used  for  the  boilers  and  is  heated 
by  a  Colles  open  heater  connected  by  a  short  5-in. 
branch  with  the  exhaust  riser;  a  5-in.  Crane  oil  separa- 
tor and  a  5-in.  globe  valve  are  connected  in  this 
branch.  The  water  from  the  heater  is  pumped  to  the 
boilers  by  one  Dean  and  one  Cannon  &  Hughes  duplex 
pvimp  with  dimensions  of  6  by  4  by  6  in. ;  one  pump 
is  held  in  reserve  and  no  injectors  are  used. 


FIG.  3.     FRONT  OF  BOILER,  SHOWING  REFUSE  FEED  PIPE,  FEED- 
WATER  HEATER,  BOILER  FEED-WATER  PUMPS  AND 
VACUUM   PUMP 

Between  the  junction  of  the  engine  exhaust  pipes 
vvith  the  main  pipe  and  the  heater  is  located  a  drain 
pipe  connected  to  a  trap  which  drains  to  the  sewer. 
A  vacuum  system  of  heating  is  used,  all  radiators  being- 
equipped  with  Dunham  return  valves.  The  heating 
returns  are  pumped  by  a  Marsh  6  by  10  by  10-in. 
simplex  vacuum  pump  to  a  500-gal.  closed  tank  located 
approximately  6  ft.  above  the  heater,  and  empties  into 
the  heater  by  gravity;  in  addition  there  is  a  cold 
water  pump  and  tank  for  building  supply.  The  heater 
and  pumps  are  shown  in  Fig.  3. 

Figure  4  shows  the  arrangement  of  blowofif,  feed 
water,  and  header  drain  piping;  a  blind  flange  covers 
the  end  of  the  blowofif  pipe  which  can  be  readily  re- 
moved to  facilitate  cleaning  the  latter.  The  boiler  feed 
water  and  the  condensate  from  the  header  enters 
through  the  blowofif  pipe.  The  figure  shows  plainly 
the  arrangement  of  valves  and  piping. 


Engine  Room  Equipment 

'J'HERE  are  2  generating  units;  the  large  unit  cor 
sists  of  a  16  by  30-in.  Allis-Chalmers  new  typ 
noncondensing  single-cylinder  Corliss  engine,  dire( 
connected,  to  a  3-phase  60-cycle  revolving  field  altei 
nator  of  the  same  make  with  a  rating  of  420  amper« 
at  220  volts  shown  in  Fig.  5.  The  exciter  which 
belted  to  a  pulley  on  the  engine  shaft  located  betwee 
the  fiiywheel  and  generator,  has  a  rating  of  112.5  an; 
peres  at  110  volts.  '  The  speed  of  the  engine  an 
generator  is  120  r.p.m.  and  that  of  the  exciter  6^1 
r.  p.  m. 

One  feature  of  the  engine  is  the  special  high-spee 
single  tension  spring  governor  with  all  moving  pan 
enclosed  in  a  stationary  casing.  The  oiling  arrange 
ment  of  the  engine  is  the  Nugent  automatic  system 
the  oil  is  pumped  from  a  drain  tank  beneath  the  fio( 
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FIG.   4.      BLOWOPF  AND   FEED-WATER   CONNECTIONS 

which  receives  all  drippings  from  the  engine,  to 
filter  and  tank  located  above  the  highest  lubricatj 
part  of  the  engine,  from  which  the  oil  flows  back  Ij 
gravity  to  the  bearings.  The  steam  main  for  t| 
engine  is  5  in.  in  diameter  in  which  a  5-in.  Cra'j 
oil  separator  is  connected;  the  exhaust  pipe  is  10  ;| 
in  diameter. 

The  small  generating  unit  shown  in   Fig.   6,  cc| 
sists  of  a  Skinner  9  by  15  simple  noncondensing  engi 
equipped  with  the  Skinner  automatic  oiliiig  systej 
direct   connected   to  a   Western    Electric   3-phase  ( 
cycle  revolving  field  alternator,  rated  at  180  ampei 
and    220    volts,    operating    at    276    r.p.m.      The    I'l 
volt   exciter   is   belted   to   a   pulley   on   the   extendfj 
generator  shaft.     The  steam  main  is  41/2  in.  in  dia 
eter  and  in  which  is  connected  a  Crane  oil  separat 
Both  generating  units  are  arranged  for  parallel  opi 
ation,  although  the  large  unit  is  used  for  the  day  loj 
and  the  small  unit  for  night  load,  to  secure  cont 
uity  of  service  it  is  necessary  to  throw  one  general] 
into  service  before  cutting  out  the  other. 

A  Bit  of  Conversation 

_^T  this  time  I  had  to  wait  for  a  long  exposure 

a  picture  of  one  of  the  generating  units  so  thou^j 
I'd  sit  down  for  a  bit  of  conversation  with  the  ch 
and  smoke  a  pipe  of  tobacco.     "Well,  chief,  I  see  y 
are  quite  a  reader,  judging  from  the  number  of  maj 
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zines  and  books  I  see  on  your  desk."  "Well,  no,  I 
can't  say  that  I  am,"  he  replied.  "I  get  some  chance 
during  odd  hours  in  the  daytime  to  read  and  study 
hut  am  now  confining  myself  to  one  engineering  paper. 
It  is  frecjuently  9  o'clock  before  I  get  home  at  night 
and  I  feel  as  though  I  had  enough  engines,  motors 
and  generators  in  my  head,  and  am  glad  to  get  away 
from  the  subject  for  a  few  hours.  During  the  noon 
hour  when  not  interrupted  I  do  some  regular  study- 
ing, but  unfortunately  for  me,  there  are  many  days 
when  some  minor  repairs  have  to  be  made  during  the 
dinner  time  shut-down.  It  was  only  yesterday  morn- 
ing I  discovered  a  loose  connection  on  one  of  the 
motors,  one  of  the  leads  was  loose  in  the  connecting 
lug  and  it  had  to  be  soldered  as  soon  as  the  12  o'clock 
wliistle  blew. 

"My  idea  of  study  is  to  follow  some  definite  outline 
and  give  some  time,  no  matter  how  little  each  day, 
to  the  subject.  It  is  surprising  how  much  one  will 
accomplish  in  a  year.  It  requires  bulldog  tenacity, 
yes  I  may  say  stubbornness,  which  makes  me  think 
of  an  old  farmer  back  in  the  mountains  of  York  state. 
It  was  one  of  those  bitter  winter  days  so  often  experi- 
enced in  that  region  wdien  most  drivers  run  along 
beside  their  sleighs  vigorously  slapping  their  arms, 
that  a  fellow  noticed  the  old  man  always  stuck  to  his 
seat,  and  asked  why  he  did  not  get  out  and  run  a  bit. 
The  reply  came  in  a  blunt  manner;  'Huh!  I'll  sit  and 


FIG.  6.     SMALL  GENERATING  UNIT 

freeze  to  death  like  a  man  and  not  run  behind  like  a 
blamed  dog,'  and  there  you  are,  just  make  up  your 
mind  to  sit  and  study  like  a  man  and  not  chase 
around  behind  the  sleigh  of  progress  for  the  rest  of 
your  natural  life." 

"You  are  right  chief,"  I  replied,  "many  a  poor  coal 
passer  like  our  friend  Tony  out  in  the  boiler  room 
might  be  in  your  position  today  if  he  had  your  spirit." 

Switchboard  and  Connections 

'PHE  switchboard  consists  of  3  black  enameled  slate 
panels,  2  generator  and  one  feeder  panels.  The 
panel  for  the  large  generator  is  equipped  with  a 
Wagner  alternating-current  voltmeter  and  ammeter ; 
synchronizing  plug  and  lamp ;  voltmeter  switch  for 
connecting  the  voltmeter  to  the  different  phases,  ex- 
citer and  generator  field  rheostats.  Main  switch ;  a 
Westinghouse  polyphase  integrating  wattmeter,  and 
a  Tirrill  regulator.  The  small  generator  panel  con- 
tains an  International  ammeter  and  voltmeter,  genera- 


tor and  exciter,  field  rheostats,  voltmeter  switches  and 
main  switch.  The  feeder  panel  contains  2  feeder 
switches  and  an  Industrial  Instrument  Co.'s  circular 
chart  steam  recorder. 

Figure  7  shows  the  switchboard,  generator  and 
exciter  connections ;  the  synchronizing  and  instrument 
connections  have  been  omitted  for  the  sake  of  simpli- 
fying the  diagram.  The  special  feature  of  the  switch- 
board is  the  use  of  a  Tirrill  regulator  in  connection 
with  the  large  generating  unit ;  the  regulator  connec- 
tions are  shown  in  the  upper  left-hand  corner  of  the 
diagram.  A  solenoid  A  is  connected  through  the 
shunt  transformer  B  across  the  circuit  to  be  regulated ; 
the  core  of  the  solenoid  is  attached  by  a  flexible  con- 
nection to  the  lever  C  on  the  other  end  of  which  is 
a  balancing  weight  E,  and  a  contact  point  D. 

A  second  solenoid  Fas  connected  across  the  exciter 
terminals;  this  solenoid  is  connected  flexibly  to  the 
lever  G  on  which  is  a  contact  that  engages  with 
contact   D  on   lever  C.     Through  the  engagement  of 
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FIG.  7.     SWITCHBOARD  AND  GENERATOR  CONNECTION  DIAGRAM 

these  contacts  one  of  the  3  circuits  of  a  dififerentially 
wound  magnet  H  is  completed,  which  allows  the 
exciter  field  rheostat  to  be  short  circuited  by  the  con- 
tacts I.  A  condenser  is  connected  across  the  con- 
tacts to  prevent  arcing  when  the  circuit  is  broken  at 
the  contact  points,  the  condenser  receiving  the  full 
voltage  at  the  contacts  at  the  time  of  break  which 
charges  it,  when  the  contacts  again  engage  the  con- 
denser is  discharged. 

Levers  of  the  2  solenoids,  one  connected  across  the 
circuit  to  be  regulated  and  the  other  across  the  exciter 
terminals,  form  a  floating  contact  when  the  circuit 
voltage  is  low  and  is  broken  when  the  voltage  tends 
to  rise.  By  this  arrangement  the  exciter  voltage  may 
be  varied  from  about  70  volts  to  its  maximum  voltage. 

Over  compounding  is  accomplished  by  connecting 
the  series  transformer  secondary  winding  J  to  the 
turns  K  on  the  alternating-current  solenoid  so  as  to 
oppose  the  action  of  the  shunt  coil.  As  the  load 
comes  on  the  voltage  must  be  increased  to  give  suffi- 
cient pull  on  the  core  to  operate  the  floating  contact. 

As  I  shook  hands  with  the  chief  and  said  goodby, 
I  felt  well  repaid  for  my  visit  and  only  wished  that 
more  men  in  his  profession  took  the  same  attitude  in 
regard  to  study  and  advancement. 
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Methods   Employed,   Time   Required,   Precautions  to  Avoid    Checking   and    Honeycombing 

By  Charles  L.  Hubbard  ^ 


THE  object  of  the  following  article  is  to  give  the 
manufacturer  or  plant  foreman  a  clear  under- 
standing of  the  principles  which  enter  into  the 
kiln  drying  of  lumber  of  different  kinds.  While 
the  subject  is  presented  in  a  simple  manner,  the  writer 
has  endeavored  to  make  it  sufficiently  technical  to  be 
of  practical  value  in  deciding  upon  the  best  type  of 
apparatus  to  use  under  different  conditions,  and  also 
in  guarding  against  devices  offered  by  dealers  which 
may  not  meet  the  requirements  of  the  particular  case 
at  hand. 
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PIG.     1.     MOIST    AIR    OR    RADIATOR    KILN    ARRANGEMENT    IN 
VERTICAL    SECTION 

The  data  has  been  gathered  from  reliable  sources, 
such  as  the  bulletins  of  the  U.  S.  Department  of  Agri- 
culture, practical  engineers  engaged  in  this  line  of 
work,  and  also  from  different  publications  treating 
on  the  drying  of  lumber.  While  there  is  nothing 
especially  new  presented,  it  is  hoped  that  the  article 
in  its  condensed  form  will  be  of  some  practical  value 
to  those  for  whom  it  is  intended. 

Evaporation 

^EFORE  referring  specifically  to  the  drying  of  lumber 
it  may  be  well  to  consider  briefly  the  action  of  evap- 
oration, or  drying,  in  a  general  way,  without  reference 
to  any  particular  substance.  The  2  requisites  in  dry- 
ing are  heat  and  the  removal  of  the  vapor  as  fast  as 
it  is  formed.  In  order  to  change  water  into  vapor 
under  given  conditions  it  is  necessary  to  provide  a 
definite  amount  of  heat,  whatever  the  process. 

To  change  a  pound  of  water  into  vapor  at  a  tem- 
perature of  60  deg.  F.  requires  1.072  B.t.u.,  and  the 
vapor  thus  formed  weighs  0.82  lb.  per  1000  cu.  ft.,  and 
produces  an  absolute  pressure  of  54  lb.  per  sq.  in.  if 
confined  in  a  closed  vessel. 

To  evaporate  a  pound  of  water  at  212  deg. 
requires  only  966  B.  t.  u.,  but  produces  a  pressure  of 
14.7  lb.  per  sq.  in.,  which  is  just  equal  to  that  of  the 
atmosphere ;  also  vapor  at  this  pressure  is  heavier  and 
1000  cu.  ft.  weigh  40  lb.  The  process  of  evaporation  is 
not  affected  by  the  presence  of  air;  if  the  closed  cham- 
ber or  vessel  in  which  evaporation  takes  place  is  filled 
with  air,  the  formation  of  water  vapor  will  be  the 
same  as  if  no  air  were  present.  That  is,  in  the  latter 
case,  with  a  temperature  of  212  deg.,  evaporation  will 
continue  until  each  1000  cu.  ft.  of  space  contains  40 
lb.  of  vapor,  at  which  point  it  will  cease  unless  the 
vapor  be  removed.  Air  which  may  be  present  under 
these  conditions  is  said  to  be  saturated. 


Although  it  is  seen  from  the  above  that  air  takes 
no  part  in  the  process  of  evaporation,  it  is  necessary 
as  an  agent  for  the  removal  of  the  vapor  after  it  isi 
formed.     This  is  especially  important  when  evapora- 
tion takes  place  at  temperatures  below  212  deg.,  be- 
cause the  vapor  formed  under  these  conditions  exerts 
a  pressure  less  than  that  of  the  atmosphere  and  can- 
not readily  rise  through  it.     Therefore,  when  drying; 
is  carried  on  around  a  temperature  of  212  deg.,  a  forced! 
circulation  of  air  is  of  great  advantage.     The  move- 
ment of  the  air  not  only  increases  the  rate  of  drying; 
by  removing  the  vapor  as  it  is  formed,  but  also  hastens  > 
evaporation   by   furnishing   more   heat  to   the   drying; 
object. 

Principles  Involved  in  Kiln  Drying  Lumber 

fjAVING   taken   up   the   process   of   evaporation,   or 
drying,  in  a  general  way,  let  us  now  consider  some 
of  the  conditions  to  be  met  and  overcome  in  the  arti- 
ficial seasoning  of  lumber. 

Drying  of  lumber  differs  from  the  process  as  applied 
to  many  other  substances  because  special  precautions  ij 
are  necessary  to  prevent  distortion  of  shape  and  loss 
of  strength.     In  the  case  of  chemicals  or  fabrics,  for 
example,  it  is  only  necessary  to  vaporize  the  moisture 
and  provide  a  sufficient  circulation  of  air  to  carry  itt 
away,  which  is  a  comparatively  simple  matter.     Th 
art  of  drying  lumber  is  one  which   requires  a  goo 
deal  of  experience  because  conditions  and  requirement 
vary  so  widely,  not  only  with  different  kinds  of  woodj 
but  also  with  the  same  kinds,  which  are  to  be  use 
for  different  purposes.     The  moisture  to  be  remove 
from   green  lumber  is   not  pure  water,   but   contain 
various  substances  in  solution  and  is  called  the  sap. 


r^. 


FIG. 


VERTICAL    DIAGRAM    SECTION    OF    HOT    BLAST    OR 
FAN   KILN 


In  deciduous  trees  such  as  maple,  oak,  chestnut, 
birch,  walnut,  etc.,  the  principal  element  contained 
in  the  sap  is  of  a  sugary  nature,  while  conifers,  such 
as  cedars,  pines,  junipers,  spruces,  cypresses,  etc^l 
contain  resin.  Both  classes  of  trees  contain  albumen 
in  addition  to  the  substances  mentioned  above. 

The  way  in  which  the  moisture  is  distributed  in  the 
substance  of  the  wood  is  not  only  of  interest,  but  has 
an  important  bearing  upon  the  method  of  removing 
it,  and  also  upon  the  physical  condition  of  the  wood 
as  affected  by  the  process.  Part  of  the  moisture  is 
held  by  the  material  of  the  cell  walls  themselves, 
while  the  remainder  occupies  the  pores.     In  the  pro- 
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cess  of  drying,  "the  latter,  or  free  portion,  is  first  driven 
out,  after  which  the  cell  walls  give  up  their  own  mois- 
ture. 

The  resin  contained  in  conifers  is  not  driven  out  by 
the  application  of  heat,  but  is  caused  to  harden  instead; 
but  being  made  up  largely  of  carbon  the  effect  is  bene- 
6cial  rather  than  injurious.  One  difficulty  experienced 
in  drying  the  wood  of  deciduous  trees  is  the  strong 
attraction  of  the  substances  contained  in  the  sap  for 
water.  This  not  only  retards  the  process  in  the  first 
place,  but  causes  the  lumber  to  reabsorb  moisture 
from  the  atmosphere  after  it  has  been  dried.  This 
condition,  however,  may  be  much  modified  by  sub- 
jecting the  lumber  to  a  high  temperature  in  the  process 
of  drying,  which  is  done  in  some  cases  by  the  use  of 
steam. 

The  artificial  or  mechanical  process  of  drying  is 
more  thorough  than  the  natural.  Air-dried  lumber, 
under  ordinary  atmospheric  conditions,  retains  from 
10  to  20  per  cent  of  moisture,  while  that  dried  by  arti- 
ficial means  may  have  as  low  as  5  per  cent  when  it 
comes  from  the  kiln,  and  at  the  same  time  its  power 
of  re-absorption  is  less.  In  order  to  obtain  satisfac- 
tory results,  drying  must  start  at  the  heart  of  the 
wood  and  progress  outward,  provision  being  made  for 
removing  the  moisture  as  soon  as  it  reaches  the  sur- 

Time  Required 
QNE  of  the  most  important  factors  in  the  process  of 
drying  is  that  of  time,  and  this  depends  largely 
upon  the  kind  of  wood,  the  process  used,  and  various 
local  conditions.  In  some  of  the  largest  and  most 
up-to-date  plants,  hardwood  flooring  is  dried  in  from 
3  to  5  days,  while  as  a  rule,  1-in.  white  oak,  which  may 
be  taken  as  a  standard,  requires,  under  ordinary  con- 
ditions, from  1  to  3  weeks,  and  sometimes  twice  that. 
The  time  required  not  only  varies  with  the  species, 
but  also  with  the  use  for  which  the  lumber  is  intended. 
For  example,  plain  oak  requires  about  Yz  as  long  as 
quarter-saw^ed  oak,  and  mahogany  practically  the  same 
as  plain  oak.  Again,  taking  plain  oak  as  a  standard, 
the  time  of  drying  for  different  woods  may  be  taken 
approximately  as  follows  :  Birch,  5^  to  ^  ;  poplar  and 
basswood,  1/5  to  Yz  ;  maple,  1/5  to  Ya  \  ^sh  about  the 
same  as  oak,  or  slightly  less. 

Cost  of  Drying 

^OST  varies  more  widely  that  the  length  of  time,  as 

,so  much   depends  upon  the   size  of  the  plant,  its 

,  equipment,   and   the   skill   of   those   in   charge.     Esti- 

^  mates  are  given,  running  from  75  cents  per  thousand 

feet  in  the  larger  plants,  to  $5  in  the  smaller  and  less 

efficient  ones. 

Precautions  Necessary  in  Kiln  Drying 

'QREAT  care  is  required  in  the  seasoning  and  prepara- 
tion of  lumber,  else  such  defects  as  twisting,  warp- 
ing, checking,  casehardening,  and  honeycombing  are 
likely  to  occur.  Twisting  and  warping  are  even  more 
apt  to  occur  in  air-drying  than  in  kiln-drying,  -and 
great  care  should  be  taken  to  reduce  this  as  much  as 
Ipossible  by  proper  piling,  which  among  other  things 
jcalls  for  cross-sticks  at  the  very  ends  of  the  pile. 
iChecking  is  caused  by  too  rapid  drying,  and  should 
be  guarded  against  as  much  as  possible  when  mechani- 
cal means  are  used. 

Casehardening  is  also  caused  in  the  same  way,  unless 
proper  means  are  taken  to  prevent  it.  This  is  a 
condition  where  the  surface  becomes  dry  and  impervious 
to  the  passage  of  water,  while  the  interior  is  still 
moist.  The  result  of  this  is  the  formation  of  internal 
checks  called  honeycombing. 


From  what  has  previously  been  said  regarding  the 
principle  of  evaporation,  it  is  evident  that  the  first 
step  in  the  drying  of  lumber  is  to  raise  the  temperature 
of  both  the  wood  and  the  water  which  it  contains 
to  the  degree  at  which  drying  is  to  take  place ;  and  the 
next,  to  provide  a  sufficient  circulation  of  air  to  carry 
away  the  vapor  thus  liberated. 

One  important  point  to  be  considered,  however,  in 
this  connection,  is  that  of  surface  drying,  while  the 
interior  still  contains  a  considerable  amount  of  mois- 
ture. This  condition  occurs  when  the  wood  is  slowly 
heated  and  the  vapor  removed  as  fast  as  formed.  To 
guard  against  this,  it  is  necessary  to  retain  the  mois- 
ture first  evaporated  about  the  wood,  while  the  con- 
tinued heat  penetrates  to  the  internal  moisture.  This 
condition  also  applies  to  stock  which  has  been  par- 
tially air-dried,  and  the  interior  may  contain  a  con- 
siderable amount  of  moisture  while  the  surface  has 
the  appearance  of  being  well  seasoned.  Steam  is  fre- 
quently used  to  wet  and  heat  the  wood  before  the 
process  of  drying  actually  begins,  a  special  chamber 
being  provided  for  this  purpose.  While  increasing 
the  amount  of  moisture  to  be  evaporated,  it  also 
shortens  the  time  of  drying  by  quickly  raising  the  tem- 
perature to  the  evaporating  or  drying  point.  After 
the  lumber  has  been  put  in  this  condition,  the  drying 
process  may  be  forced  by  mechanical  air  circulation, 
at  first  keeping  the  air  saturated  to  prevent  surface 
drying,  and  finishing  by  admitting  hot  unsaturated  air, 
replacing  it  constantly  as  it  becomes  saturated. 

Plant  Requirements 

£]SSENTIALS  of  a  satisfactory  kiln  may  be  enum- 
erated as  follows :  A  heater,  or  system  of  heaters, 
of  sufficient  capacity  to  maintain  the  necessary  tem- 
perature at  all  times;  accurate  control  of  the  tempera- 
ture and  humidity  in  the  drying  chamber;  also,  easily 
operated  devices  for  varying  the  circulation  as  may  be 
necessary,  both  between  the  kiln  and  the  outer  atmo- 
sphere, and  between  the  2  ends  of  the  kiln. 

Types  of  Kilns 

'PWO  types  of  kilns  are  in  general  use,  known  as  the 
"moist-air"  and  "hot-blast"  kilns,  or  better,  "radia- 
tor" and  "fan"  kilns.  A  diagram  of  the  first  of  these 
illustrating  its  general  construction  and  the  principle 
upon  which  it  operates  is  shown  in  Fig.  1.  The  main 
heater,  or  radiator,  is  shown  at  the  right  beneath  the 
floor  of  the  drying  chamber.  From  this  a  shallow  coil 
from  1  to  4  pipes  deep  is  carried  about  Yi  the  length 
of  the  kiln  as  shown.  Trucks,  with  their  loads  of  lum- 
ber, indicated  in  dotted  lines,  nearly  fill  the  main  cham- 
ber, spaces  being  allowed  only  for  the  free  circulation 
of  air  around  them.  The  general  direction  of  the  air 
currents  is  clearly  indicated  by  the  arrows  and  needs 
no  description. 

A  kiln  of  the  fan  or  blower  type  is  illustrated  in  Fig. 
2.  In  this  arrangement  the  heater  is  placed  outside 
the  kiln  and  the  hot  air  forced  in  by  means  of  a  fan  as 
indicated  by  the  arrows. 

Methods  of  Drying 

'PHE  two  general  methods  employed  in  the  drying  of 
lumber  are  known  as  the  "progressive"  and 
"charge"  systems.  The  first  of  these  is  especially 
adapted  to  cases  where  the  wood  to  be  dried  is  of 
fairly  even  thickness  and  quality,  and  where  the  drying 
is  done  continuously  and  in  large  amounts.  The  kilns 
employed  for  this  purpose  ordinarily  run  from  50  to  150 
ft.  in  length  by  10  to  30  ft.  in  width,  with  a  height  of 
6  to  8  ft.     The  temperature  and  humidity  are  under 
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the  control  of  the  operator,  and  are  so  distributed  that 
the  trucks  of  lumber  in  passing  from  the  green  to  the 
dry  end  of  the  kiln  are  first  moistened,  then  heated,  and 
finally  dried ;  the  different  stages  in  the  process  being 
carried  on  simultaneously  in  dififerent  parts  of  the  kiln. 

In  the  moist  air  or  radiator  system,  there  is  but  little 
circulation,  and  the  temperature  and  humidity  are 
nearly  the  same  throughout  the  entire  chamber.  Under 
these  conditions  the  lumber  must  be  so  hot,  when  re- 
moved from  the  kiln,  that  the  residual  moisture  will 
dry  out  after  it  is  placed  in  the  open  air. 

The  required  degree  of  humidity  in  radiator  kilns 
is  usually  obtained  by  a  regulation  of  the  circulation 
and  temperature  by  means  of  dampers  and  valves. 

The  necessary  moisture  is  furnished  by  the  green 
lumber.  In  case  of  the  fan  system,  circulation  is 
lengthwise  of  the  kiln,  the  moisture  from  the  dry  end 
being  carried  back  to  the  green  end  and  deposited 
upon  the  lumber.  Additional  moisture  may  be  ob- 
tained by  means  of  a  return  duct,  as  indicated  in  Fig.  2, 
or  by  admitting  wet  steam,  either  into  the  air  space  at 
the  fan  or  in  direct  contact  with  the  lumber.  The 
temperature  difiference,  in  cases  of  this  kind,  commonly 
varies  from  20  to  40  deg.  at  the  2  ends  of  the  kiln.  In 
general,  experience  shows  the  moist-air  system  to  be 
better  adapted  to  woods  heavier  than  pine  and  poplar, 
and  recent  developments  in  kiln  drying  have  been 
more  especially  along  that  line. 

The  charge  system  is  widely  used  where  smaller 
quantities  of  lumber  are  dried  at  one  time.  Kilns  of 
this  type  are  usually  square  in  form  and  the  lumber 
placed  on  trucks  or  piled  on  the  floor  and  the  entire 
charge  dried  before  fresh  material  is  introduced.  Dry- 
ing in  any  case  may  be  either  continuous  or  intermit- 
tent, but  the  former  is  much  to  be  preferred  when 
possible. 

TEST  OF  ELECTRIC  CONDUIT 

Bursting  Strength  Under  Pressure  to  Determine  Its 
Value  for  Irrigation  Lines 

By  S.  M.  Kane 

RECENTLY,   at   the   Washington    State   Univer- 
sity,  a  hydrostatic  test  was   made   for  a   com- 
mercial house,  on  its  4-in.  electric  conduit. 
The    object    was    to    ascertain    whether    the 
conduit  would  stand  sufficient  pressure  for  irrigating 


was  on  2  lengths  put  together,  jointed  in  the  regular 
way.  Through  the  center,  from  end  to  end.  a  J/^-in. 
iron   bolt   was   passed   which   held   in   place   a   rubber  , 


PIG.    1.      CONDUIT  AS   ARRANGED   FOR  THE   TESTS 

purposes;   from   40   to   GO   lb.   per   square   inch   being 

judged  sufficient  to  make  it  suitable  for  this  purpose. 

Three  tests  were  made,  2  subjecting  the  conduit  to 

water  pressure  and   one   to   air   pressure.     Each   test 
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FIG.    2.      BURSTING    OF    PIPE    ON    1ST    TEST 

gasket  and  a  block  of  wood  8  by  8  by  1^-in.  by  an  ironi 
washer  and  nut  at  each  end.  The  nuts  were  tightened] 
only  enough  to  prevent  the  water  from  leaking. 


PIG.  3.     CLOSE  VIEW  OF  THE  SPLIT  ON  THE  1ST  TEST 


Into  the  side  of  the  conduit  was  screwed  a  j4-'m\\ 
iron  pipe  and  through  this  pipe  the  pressure  wa[ 
applied.     The  pipe  was  screwed  directly  into  the  wal 


FIG.    4.      THE   BREAK   FROM   AIR   PRESSURE 

of   the   conduit   and   was   held   only   by   the    standai 
^-in.  threads  which  had  been  tapped  into  it.  no  ircj 
saddle  or  other  device  being  used. 
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Fisrure  1  shows  ever\thin^-  ready  for  tlie  test.  The 
pressure  was  applied  gradually,  and  Fig.  2  shows  the 
pipe  opened  at  75  lb.  to  the  square  inch.  Figure  'S 
g^ives  a  clearer  idea  of  the  break. 

The  second  test  was  with  the  same  arrangement 
;as  for  the  first,  but  in  this,  the  pressure  was  applied 
suddenly,  the  conduit  bursting  at  80  lb.  to  the  square 
.inch. 

Knowing  that  if  used  for  irrigating  purposes,  high 


places  along  the  line  might  fill  with  air,  an  air  pressure 
test  was  made.  Using  the  arrangement  as  for  the 
water  tests  and  raising  the  pressure  gradually,  the 
break  occurred  at  88  lb.  Figure  4  is  the  result  of  this 
test,  and  shows  how  uniformly  strong  the  walls  of  the 
conduit  are.  Had  there  been  any  particularly  weak 
spots  in  the  walls  a  blowout  would  have  occurred  in 
that  particular  spot  instead  of  the  break  which  took 
place. 


INTERNAL  FEED  ARRANGEMENT  OF  B.  &  W.  BOILERS 


By  F.  O.  Wells 


FOR  some  time  I  have  been  trying  to  overcome  pit- 
ting in  the  lower  4-inch  generating  tubes  of  the 
B.  &  W.  boilers  in  this  vessel.  I  have  looked  up 
many  references  in  regard  to  corrosion  in  boilers 
and  most  of  them  have  plenty  of  reference  to  the  corro- 
>iveness  of  the  water  elements,  but  very  few  have  any- 
;hing  to  say  in  regard  to  air  in  the  feed-water.  I  be- 
iieve,  that  if  we  could  exclude  all  air  from  the  feed- 
A'ater  it  would  almost  stop  the  corrosion  entirely.  The 
B.  &  W.  Boiler  Co.  has  been  experimenting  for  some 
:ime  along  these  lines  and  has  finally  adopted  a  spray 
:)an.  It  consists  of  the  feed  pipe  being  led  into  the 
Irum  and  has  a  short  turn  upward.  A  baffle  is  fitted 
jver  the  end  of  the  pipe  so  that  the  feed-water  is  dis- 
j-harged  through  the  end  of  the  pipe  and  against  the 
)affle  and  falls  to  the  water  level. 

I  thought,  that  if,  by  some  arrangement,  the  feed- 
vater  could  be  injected  in  the  form  of  a  thin  sheet  of 
vater,  that  this  would  give  an  easy  escape  for  the  air. 
■X'nh  this  object  in  view,  I  have  recently  installed  an 


INTERNAL  FEED  ARRANGEMENT  OF  BOILERS 

iiternal  feed  arrangement,  consisting  of  the  old  internal 
eed  pipe  (which  is  a  perforated  pipe  and  extends  for 
<  Ibout  ^  of  the  length  of  the  drum)  placed  in  a  box 
;  !nd  so  arranged,  that  the  water  is  discharged  upward 
I  nd  as  the  box  fills,  the  water  overflows  at  the  top  and 
•  rops  to  the  water  level  in  a  thin  sheet.  On  the  dry- 
.  iipe  side  of  this  box,  a  baffle  is  fitted  to  extend  from 
pe  water  level  up,  and  over  the  box,  and  down  a  short 
listance  on  the  opposite  side.  This  prevents  any  lift- 
ig  of  water.  In  the  box  and  on  the  bafifle  plate,  12  ad- 
itional  zincs  are  fitted  in  baskets  to  take  up  the  extra 
ction  in  the  drum. 

The  box  is  placed  at  about  the  center  of  the  drum 

nd  is  supported  on  the  drum  swash  plates.     The  feed 

ater  is  heated  to  about  220  deg.   in  the   feed  heater, 

d  by  this  box  arrangement,  it  is  heated,  after  entering 

e  boiler,  to  about  the  same  temperature  as  the  steam. 

his  high  heat  rapidly   expels  the   air,   and  by   having 

incs  fitted  in  the  box  and  on  the  baffle  plate,  the  action 

taken  up  before  it  enters  the  headers  and  tubes.     It  is 

^ticeable,  that  the  efficiency  of  this  boiler  has  been  in- 

'"ased  in  its  steaming  power,  that  is,   it  seems  to  be 

isier  to  hold  the  steam  while  doing  the  same  work  as 

irmerly. 


In  the  book  "Marine  Steam,"  published  by  the  B.  & 
W.  Boiler  Co.,  it  is  stated  that  there  is  another  reason 
for  heating  the  feed  water,  aside  from  the  obvious  sav- 
ing of  heat  units,  and  that  is  the  fact  that  the  boiler 
steams  more  economically  when  using  hot  feed  water 
than  when  using  cold.  This  was  demonstrated  experi- 
mently  by  Kirkaldy,  of  England,  and  the  theory  advanced 
by  M.  Normand  seems  very  plausible,  namely,  that  cold 
water  checks  circulation  in  the  boiler,  and  in  re-estab- 
lishing this  a  certain  amount  of  heat  disappears  in  me- 
chanical work,  with  a  corresponding  loss  in  evaporation. 
Now  the  feed  water  after  entering  the  boiler,  is  held 
suspended  for  a  short  time  in  the  feed  box.  that  is, 
from  the  time  it  enters  the  box  until  it  circulates  to  the 
top  and  flows  over.  While  doing  this  it  is  heated  to  a 
very  high  degree  by  the  steam.  Now  the  heat  units 
gained  through  this  operation  are  taken  from  the  steam 
with  a  corresponding  loss  there,  but  if  the  above  par- 
agraph is  reasonable,  then  it  is  safe  to  assume  that  we 
gain  in  the  total  evaporation,  due  to  a  better  circulation. 

Before  this  arrangement  was  installed,  no  pitting  had 
taken  place  in  the  drum,  but  considerable  pitting  had 
taken  place  in  the  4-in.  generating  tubes.  We  installed 
zincs  on  the  handhole  plates  of  these  tubes,  and  while 
this  checked  the  pitting  some,  still  the  corrosion  con- 
tinued. On  examination,  after  using  this  feed  arrange- 
ment, the  drum  was  found  in  the  same  condition  as  be- 
fore (no  pitting),  and  the  generating  tubes  were  found 
to  be  in  the  same  condition  as  on  the  last  examination 
and  no  signs  of  further  corrosion  were  found.  The  zincs 
were  found  to  be  oxidized  more  than  formerly,  probably 
due  to  the  air  being  expelled  in  close  proximity  to  the 
zincs. 

After  considerable  use  of  this  arrangement  it  seems 
to  be  the  thing  I  was  looking  for,  and  we  are  now  put- 
ting in  requisitions  for  material,  so  as  to  install  it  on 
all  the  boilers.  It  is  easily  assembled  and  can  be  in- 
stalled by  the  fire-room  force.  The  accompanying  sketch 
shows  the  installation,  and  the  box  and  baffles  are  made 
in  halves,  to  allow  them  to  enter  the  boiler  manhole. 
After  being  in  place,  the  drum  is  easily  accessible  for  in- 
spections, and  at  any  time  the  box  and  baffle  can  be  re- 
moved by  coming  up  on  a  half  dozen  bolts. 

A  is  a  view  of  the  drum,  and  B  is  the  drypipe.  The 
feed  water  enters  at  either  K  or  M  (these  being  con- 
nected with  the  main  and  auxiliary  feed  checks  respec- 
tively) passes  through  the  pipe  F,  discharges  upward 
into  the  box  D.  A  joint  is  made  between  the  box  and 
pipe  by  the  nut  N.  The  sides  of  the  box  are  turned  over 
as  shown,  to  prevent  the  water  from  running  down  the 
sides.  E  is  the  bafflle  plate  and  prevents  any  lifting  of 
water.  G  are  zincs  fitted  in  perforated  baskets  for  pro- 
tection against  corrosion.  C  are  known  as  the  swash 
plates  and  prevent  the  water  from  rushing  rapidly  from 
one  side  to  another  when  the  ship  is  rolling.  The  box 
D  is  set  on  these  swash  plates  and  secured  to  the  angle 
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irons.  H  are  division  plates,  I  are  put  in  the  box  to  insure 
the  feed  passing  over  the  curved  sides  of  the  box  for  its 
entire  length,  thus  distributing  the  feed  the  entire  length 
of  the  drum. 

From  this  sketch  it  is  easily  seen  how  hot  the  feed- 
water  becomes  after  entering  the  drum  and  by  falling 
in  a  thin  sheet  to  the  water  level,  it  is  plausible  that 
very  nearly  all  of  the  air  is  expelled  at  this  point,  and 
that  the  action  is  taken  up  by  the  zincs  G.  This  un- 
doubtedly saves  considerable  corrosion  in  the  tubes.  The 
box  and  bafifle  are  made  of  3/16-in.  sheet  steel. 


I  have  experienced  considerable  trouble  with  the  old 
internal  feed  arrangement  in  these  boilers,  due  to  vibra- 
tion causing  the  bolts  on  the  flanges  to  loosen  and  let 
the  pipe  fall.  With  the  new  arrangement,  no  trouble 
has  been  experienced  and  the  installation  is  the  same  as 
when  it  was  first  put  in.  After  installing  this  arrange- 
ment, I  carefully  tested  the  water  level  by  the  gage  cocks 
as  well  as  by  the  glass,  to  see  if  any  false  level  was 
given,  due  to  the  thin  sheet  of  water  passing  close  to 
the  outlet  for  the  try-cocks,  but  everything  proved  sat- 
isfactory. 


REGARDING  LUBRICANTS  AND  LUBRICATION 

Classes  of  Oils;  Their  Uses;  Composition  of  Greases;  Choice  of  a  Lubricant 

By  George  J.  Stoll 


^ 


OILS  are  divided  into  3  classes,  vegetable, 
animal  and  mineral. 
Vegetable  oils  are  seldom  used  for  lubri- 
cation, being  expensive  and  not  desirable  for 
this  purpose,  both  because  they  have  not  fine  lubri- 
cating properties  and  especially  because  of  their  ten- 
dency to  take  up  oxygen  and  dry,  forming  a  gum. 
It  is  this  property  that  makes  them  so  valuable  in 
the  paint  industries  where  they  can  be  used  for  a 
carrier  for  pigments  and  protective  metal  salts. 

Animal   Oils 

^NIMAL  oils  and  fats  are  also  exceedingly  expens- 
ive, but  while  not  valuable  for  general  purposes 
have  some  specific  uses  where  they  are  particularly 
desirable,  especially  when  combined  in  a  small  per- 
centage with  mineral  oils  as  in  the  compounding  of 
cylinder  stocks.  Until  recently  it  was  believed  that 
animal  oils  were  not  replaceable.  For  instance  in  the 
cutting  of  threads,  only  recently  are  we  using  mineral 
oils  with  success.  For  the  purpose  of  general  lubri- 
cation the  principal,  if  not  the  only  lubricants  now 
used  are  petroleum  products  which  form  almost  the 
entire  output  of  mineral  oils  (these  being  sometimes 
compounded   with  animal   oils). 

Greases 

'PHEN  there  are  greases.  What  is  a  grease?  Many 
animal  and  vegetable  oils  are  strong  in  animal 
and  vegetable  acids.  These  animal  and  vegetable 
acids  when  combined  with  lime  or  other  base  will 
form  an  animal  or  vegetable  salt,  which  fact  is  taken 
advantage  of.  We  can  mix  together  lime,  finely 
powdered  and  free  from  grit,  and  an  oil,  usually  a 
paraffine  or  neutral  and  mix  this  paste  with  the  acid 
animal  or  vegetable  oil ;  the  result  is  a  grease.  Often 
the  lime  is  mixed  with  the  oil  acid  first  and  the  mineral 
oil  added. 

Different  processes  are  used  in  the  manufacture 
of  different  greases.  For  instance 'the  most  common 
grease  to  the  engineer  is  cup  grease,  in  which  lard 
oil  or  horse  oil  is  used  and  combined  with  lime  making 
a  hard  lubricant  into  which  is  mixed  under  heat 
animal  or  petroleum  oil.  The  hard  grease  would 
have  a  smaller  amount  of  mineral  oil,  the  soft  a  much 
larger  amount.  The  quality  of  the  grease  would  then 
depend  upon  the  quality  of  the  animal  oil,  particu- 
larly on  the  fineness  of  the  lime,  the  care  in  getting 
proper  and  thorough  combination,  and  on  the  quality 
of  the  mineral  oils  used. 


Mineral  Oils 

^ND  now  for  our  mineral  oils.  In  the  fractional 
distillation  of  crude  petroleum  after  the  gasolines 
and  then  the  refined  oils  have  been  taken  off,  there 
comes  off  through  the  coil  what  is  known  as  paraffine 
oil,  which,  when  the  paraffine  is  pressed  out  of  it  at 
low  temperature,  becomes  what  is  known  as  neutral 
to  be  rerun  through  the  still  for  viscosity  or  body, 
at  the  same  time  being  run  for  fire  test  which  in- 
creases with  the  viscosity.  You  also  know  that  that 
which  remains  in  the  crude  still  after  all  the  other 


*  Prom   an   address  before  Louisville,   Ky.,   Association   of   Stationary 
Engineers.     By    courtesy    of    Frederick   L.    Bay. 


DIAGRAM    OF    LOOSE,    A,    AND    SNUG,    B,    BEARINGS 

things  have  been  distilled  out,  is  in  the  instance  of 
Pennsylvania  crude,  a  cylinder  stock  which  is  run  to 
a  certain  point  for  viscosity  and  fire  test  also. 

What   is   Lubrication? 

Y\^E  now  approach  our  main  problem — What  is  lubri- 
cation? What  is  the  purpose  of  the  oil  and  the 
grease? 

There  are  2  primary  purposes:  1.  Cooling;  2. 
The  forming  of  a  film  the  molecules  of  which  move 
among  themselves  like  an  infinite  number  of  ball 
bearings  to  prevent  the  rubbing  of  the  bearing  sur- 
faces. All  mechanical  motion  produces  heat.  Heat 
in  machinery  produces  uneven  expansion  with  result- 
ant increase  in  friction,  hence,  to  keep  bearings  cool 
is  one  of  the  important  functions  of  oils. 

For  lubrication  we  must  apply  just  the  oil  needed 
to  the  bearing.  For  instance  in  heavy  loose  bearings 
we  find  that  there  is  great  need  for  oil  of  high  vis- 
cosity or  body,  because  the  thinner  oil  will  tend  to 
be  pushed  aside  and  will  not  cling  tightly  enough 
to  the  surface.  More  especially  to  illustrate  this 
point,  consider  a  small  circle  within  a  larger  one  and 
touching  it  while  spinning  on  its  own  center.  The 
smaller  circle  represents  the  shaft,  the  larger  the 
bearing  in   which   it  runs.     From   this   illustration  it 
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Avill  be  seen  that  the  tighter  the  bearing,  the  greater 
the  surface  on  the  shaft  which  touches  the  bearing 
in  which  it  is  rotating. 

Thus  on  a  loose  bearing  where  the  circles  are  not 
so  near  the  same  size  there  is  more  of  a  tendency  to 
rub  the  oil  off.  On  the  close  bearing  we  have  the 
opposite  condition ;  we  must  have  an  oil  that  will 
be  thin  enough  to  get  in  between  the  close  fitting 
parts  and  there  lubricate.  For  instance  on  dynamos 
or  turbines,  we  have  very  snug  bearings,  and  must 
have  an  oil  of  comparatively  low  viscosity.  The 
question  arises,  "What  effect  has  fire  test?" 

You  will  remember  that,  for  the  same  viscosity, 
fire  tests  vary  with  the  different  crudes.  Why  is  it 
that  Pennsylvania  oil  having  light  gravity  and  vis- 
cosity is  often  better  than  a  Western  lubricant  of 
much  higher  viscosity  and  much  heavier  gravity? 
Conceive  a  bearing  in  motion  ;  a  small  speck  of  dust 
or  foreign  matter  such  as  a  little  particle  of  waste 
gets  between  the  surfaces,  it  may  be  almost  micro- 
scopic, yet  it  immediately  produces  great  heat;  a  low 
fire  test  cheap  oil  will  tend  to  vaporize.  The  higher 
the  fire  test  the  slower  the  oil  is  to  vaporize,  and  we 
must  have  for  instance  on  a  dynamo  an  oil  that  will 
not  vaporize,  but  will  remain  there  and  cool  such  a 
heated  condition  immediately ;  an  oil  that  will  go  to 
the  spot.  Were  it  not  for  just  such  trouble  as  this 
we   should   seldom    have   trouble   in   lubrication. 

These  principles  may  seem  very  elementary,  but 
their  proper  application  will  save  many  difficulties. 
Recently  a  salesman  called  upon  a  large  manufactur- 
ing concern,  whose  buyer  said,  "I  take  a  pretty  good 
oil,  give  me  a  good  oil,  good  body,  I  have  been  paying 
18  cents  a  gallon."  The  salesman  accordingly  ordered 
a  heavy,  very  viscous  engine  oil  to  produce  the  body 
desired.  He  did  not  know  anything  about  the  con- 
ditions inside  the  plant,  but  took  the  man's  state- 
ment that  he  wanted  body  to  the  oil.  Now  then, 
that  plant  had  very  rapid  moving  machinery  with 
tight,  close  bearings.  The  oil  was  too  heavy  to  "get 
to  the  spot"  quickly  and  the  result  was  disastrous. 
What  he  should  have  had  was  light  bodied  oil  of  an 
entirely  dift'erent  character.  Both  were  the  same  price. 
On  one  the  emphasis  was  placed  on  "viscosity"  on  the 
other  "fire  test." 

Before  leaving  this  division  of  lubrication  we  ought 
to  mention  the  use  of  material  like  graphite,  plum- 
bago, etc.  These  are  primarily  fillers  which  fill  up 
scratches  or  imperfections  in  the  surfaces  making 
almost  perfect  smoothness.  They  might  even  produce 
an  easily  cut  surface  over  the  hardened  metal  and 
thus  reduce  friction  considerably,  but  the  function  is 
not  like  that  of  the  oil  which  forms  a  film  to  keep 
the  surfaces  from  rubbing. 

Cylinder   Oils 

^OW  regarding  lubrication  within  the  engine  cyl- 
inder. We  must  have  an  oil  that  will  atomize 
with  the  steam  and  get  to  the  cylinder  wall  to  pro- 
duce lubrication  around  the  piston  head.  For  the 
purpose  of  assisting  both  in  the  atomizing  and  the 
lubrication  that  is  to  help  the  oil  emulsify,  animal 
oils  as  low  in  acid  as  possible  are  often  used. 

Cylinder  stock  of  about  600  deg.  F.,  fire  test,  as 
free  as  possible  from  any  taint  of  tar,  and  compounded 
properly  with  animal  oils,  is  usually  the  best  for 
ordinary  wet  steam,  because  it  spreads  better  in  this 
medium  than  does  the  mineral  cylinder  oil,  or  the 
higher  fire  test  goods.  Of  course  in  many  instances 
where  the  exhaust  steam  is  used  over,  it  is  impossible 
to  use  a  compound  oil.     For  the  high  pressures  which 


have  high  heat  it  is  usually  desirable  to  use  an  oil  of 
about  050  deg.  fire  test  unfiltered,  free  from  tar,  and 
any  compounding  that  is  done  must  be  done  with 
great  care,  because  poor  compounds  of  animal  oils 
are  subject  under  high  heat  to  be  broken  up  intO' 
acids  such  as  stearic-acid  which  will  attack  the  walls 
of  a  cylinder,  pitting  it  seriously. 

It  will  be  seen  from  this  that  the  engineer  has  but 
a  few  elements  to  work  with,  but  can  compound  them 
in  an  almost  endless  variety,  and  that  this  must  be 
done  carefully.  It  might  be  likened  to  the  painter 
that  has  few  primary  colors  from  which  so  many 
different  results  can  be  obtained.  Not  only  must 
first-class  stocks  be  used,  but  they  must  be  carefully 
and  intelligently  applied. 


MISDIRECTED  ENERGY 

A  Decision  Aided  by  a  Breakdown,  Arrival  of 
Machinery  and  the  Night  Man's  Soliloquy 

By  I.  H.   P. 

IN  due  time  the  excavation  was  made  and  the  forms 
erected ;  engine  hold-down  rods  were  hung  from 
the  template  and  the  concrete  poured,  9  ft.  thick, 

18  ft.  long,  and  14  ft.  wide^  as  per  specifications 
and   drawings   by   the   engine   builders. 

Two  150-hp.  return-tubular  boilers  were  dismantled 
and  taken  out  to  make  room  for  the  gas  producers 
of  like  capacity  and  for  which  concrete  bases  and 
pipe  tunnels  were  built  alongside  the  only  remaining 
boiler,  a  200-hp.  Stirling. 

A  short  time  prior  to  the  arrival  of  the  engine, 
the  question  of  which  steam  engine  to  abandon  had 
been  a  source  of  considerable  thought  to  the  manage- 
ment, as  the  limited  space  inside  the  building  pre- 
cluded the  possibility  of  using  more  than  one  steam 
engine  until  the  new  unit  was  ready,  and  the  matter 
was  about  to  be  solved  by  pitching  a  nickel  into  the 
air,  when  the  problem  settled  itself  in  a  very  thorough 
and   final  manner. 

The  Corliss  had  about  all  she  wanted  to  get  away 
with  the  maximum  load,  but  was  more  economical, 
whereas  the  automatic  would  carry  the  big  jags  but 
was  an  awful  steam  eater,  which  together  with  a 
bent  crankpin,  made  it  an  undesirable  citizen.  On 
the  other  hand,  the  4-valve  was  speeded  up  to  135, 
had  a  blacksmith's  strap  around  the  main  pillow-block, 
and  a  prop  under  the  bottom  guide  to  hold  her  to- 
gether while  the  trolley-car  tried  to  make  the  grade 
at  the  west  end  of  town.  Taken  by  and  large,  for 
and  against,  they  were  both  what  an  insurance  man 
would  call  bad  risks,  and  about  a  toss  up  as  to  which 
one  was  the  worse. 

As  was  said  before,  it  was  while  this  question  was 
agitating  the  giant  mind  of  the  management  that  very 
suddenly,  at  the  psychological  moment,  as  it  were, 
one  morning,  while  the  engineer  was  busily  engaged 
in  halfsoling  a  pair  of  shoes  with  an  old  piece  of 
belt  leather,  the  Corliss  sucked  over  a  slug  of  water 
too  big  for  the  exhaust  valve  to  handle,  or  for  some 
other  reason ;  gave  a  hiccough,  burst  through  the 
mended  main  bearing,  dropped  the  wheel  and  crank 
into  the  pit  and  pulled  part  of  the  valve  gear  off. 

After  being  duly  pronounced  a  wreck,  the  faithless 
cripple  was  further  dismantled  and  hustled  out  of  the 
way,  and  foundation  for  the  new  200-kw.  3-phase 
generator  was  started.  The  electrical  apparatus  was 
at  this  time  in  nearly  the  same  crippled  state  as  the 
engines,  and  it  had  been  resolved  to  replace  the  old 
single-phase,  133-cycle,  1100-volt  equipment  with  new 
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3200-volt,  3-phase,  GO-cycle  generators,  and  it  was  not 
long  before  they  and  the  new  switchboard  began  to 
arrive  and  be  put  in  position. 

Meanwhile  the  gas  apparatus  had  made  its  appear- 
ance and  the  4  cars  were  unloaded,  assisted  by  the 
expert  advice  received  from  a  large  and  enthusiastic 
audience  of  noncombatants,  who  hazarded  many  a 
weird  guess  as  to  the  "heft"  of  the  2-piece  32,000-lb. 
flywheel,  the  4-ton  crankshaft,  and  divers  other  pieces 
they  wot  not  of;  one  old  graybeard,  upon  noting  the 
cranks  set  together,  stoutly  asserted  that  the  engine 
couldn't  be  made  to  run  right.  At  some  past  period 
in  his  uneventful  career  he  had,  perhaps,  seen  twin 
steam  engines  with  cranks  90  deg.  apart,  and  this 
bit  of  observation  had  stayed  by  him. 

The  night  man  hardly  slept  at  all — nights — any 
more,  but  could  be  seen  prowling  around  over  the  new 
engine  with  a  lantern,  chuckling  to  himself,  and  solilo- 
quizing in  this  fashion: 

"Gee  whiz !  Crankpins  9>^  in.  in  diameter,  and 
would  you  look  at  the  bore,  213^^  in.,  and  the  stroke 
32  in.  Look  at  those  cylinder-head  studs,  24  of  them 
and  iy2  in.  apiece.  Say,  this  is  some  old  girl,  believe 
me;  now  I  wonder  what  the  deuce  these  holes  are 
for  in   the  side  of  the  frame.  They  didn't  put  them 

there   for   fun,   I    don't   suppose,   yet   I    can't   see 

Oh,  well,  if  I  don't  know  all  there  is  to  know  about 
this  old  kid  in  a  few  short  weeks  I'm  a  dufifer." 
Turning  toward  the  producers — "and  think  of  using 
hard  coal !  The  boss  says  it  will  only  burn  about  2 
tons  a  day.  Pretty  soft  for  Mister  Stoker,  what? 
No  boiler  feed  pumps,  no  boilers  to  wash,  no  heater 
to  clean.  Oh,  what  a  snap !  Why,  there  won't  be 
no  work  for  him  at  all  that  I  can  see,  except " 

Here  the  pop-valve  gave  the  few  seconds  warning 
most  spring  loaded  valves  give  before  opening  wide, 
and  our  enthusiast  hastened  inside  to  start  the  pump. 
(To  be   continued.) 


PREPARING  FOR  INSPECTION 

Directions  for  Preparing  a  Boiler  for  Inspection  Are 

Given    as    Follows    by    the    Hartford    Steam 

Boiler   Inspection   &    Insurance   Co., 

in  The  Locomotive 

THE  summary  of  these  directions  is  to  get  the 
boiler  reasonably  cool,  reasonably  dry  and  rea- 
sonably clean.  . 

In  the  matter  of  cooling,  first  let  the  fire 
die  down  and  burn  out,  or  in  urgent  cases  pull  the  fire. 
Then  close  all  doors  and  open  the  damper,  allowing 
the  boiler  to  remain  in  this  condition  until  the  gage 
shows  no  pressure,  when  the  furnace  should  be  cleaned 
of  all  ash,  clinker  or  coal  still  remaining  so  that  the 
brick  work  of  the  setting  may  cool.  It  is  important 
that  the  water  be  allowed  to  remain  in  the  boiler 
after  the  pressure  has  fallen  to  zero  and  while  the 
brick  work  is  cooling  to  avoid  danger  of  serious  over- 
heating of  the  boiler  from  the  heat  still  in  the  brick. 

Cooling  Down 

'PO  cool  the  setting  most  efifectively,  keep  the  damper 
open  as  before  and  open  the  ash  pit  doors  seeing 
that  all  other  doors  are  closed.  Under  no  circum- 
stances should  the  front  connection  doors  be  opened 
as  this  will  kill  the  draft  and  interfere  with  the  circu- 
lation of  cool  air  through  the  setting.  If  the  open 
damper  cuts  down  the  draft  of  other  boilers  too  much, 
it  may  be  partly  closed  but  should  remain  open  as 
wide  as  possible.     The  time  required  for  proper  cool- 


ing of  the  setting  depends  on  the  amount  of  brick- 
work. If  the  setting  is  light,  3  hovirs  may  be  enough, 
but  with  a  massive  setting  a  longer  time  will  be 
required. 

When  properly  cooled  down  the  boiler  may  be 
blown  out  and  the  hand  and  manhole  plates  removed, 
after  which  it  should  remain  with  the  doors  and 
dampers  as  before  so  that  the  draft  may  draw  pure 
air  into  the  upper  manhole  and  out  through  the  hand 
and  manholes  which  open  into  the  setting,  thus  tend- 
ing to  dry  the  interior  and  fill  it  with  pure  air  for  the 
inspector  to  breathe. 

Drying 

JF  cooling  has  proceeded  as  above  stated,  there  will 
be  little  to  say  in  regard  to  getting  the  boiler  dry. 
It  is  common  practice  to  wash  out  a  boiler  as  soon 
after  blowing  down  as  possible,  so  that  mud  and  sedi- 
ment may  not  bake  on  to  form  hard  scale,  but,  if 
the  boiler  has  been  cooled  slowly  as  directed,  the 
washing  out  can  be  done  after  inspection  and  the 
boiler  will  be  dry  enough  to  enable  an  inspector  really 
to  judge  of  its  condition.  Leaky  stop  valves  on  pipes 
leading  to  live  boilers  will  keep  the  boiler  wet  and 
uncomfortable. 

Cleaning 

'PHE  request  for  a  reasonably  clean  boiler  was  in- 
tended to  apply  particularly  to  the  fire  side.  Loose 
ashes  should  be  raked  from  the  back  connection  or 
combustion  chamber  so  that  the  paving  brick  may 
cool,  and  the  fire  side  of  shells,  heads  and  exposed 
tubes  should  be  swept  with  a  broom.  These  parts 
must  be  examined  minutely,  and  the  inspector  is 
greatly  impeded  if  he  must  brush  soot  and  ashes  off 
at  the  same  time.  The  boiler  should  be  cool  enough 
for  a  man  to  stay  in  long  enough  to  complete  his 
examination  properly  and  without  real  difficulty,  and 
the  presence  of  vapoi  requires  a  boiler  to  be  cooler 
than  if  it  were  entirely  dry. 


SPECIAL  HYDRAULIC 
ENGINEERING 

An  Emergency  Coffer  Dam  and  Another  Kind 

I'LL  bet  that  the  poor  fellows  down  in  the  flood  dis- 
trict have  been  having  a  time  of  it  with  their  power 
plants.     That  reminds  me  of  a  lad  who  "ran  engine" 

at  the  Michigan  Carton  Co.,  where  they  made  these 
packages  for  Corn  Flakes  (free  advertising)  and  prac- 
tically all  other  breakfast  foods  in  the  city. 

The  river  came  up  on  a  rampage  one  day.  Wise  kid 
that  he  was,  he  had  connected  an  old  duplex  pump  to 
the  flywheel  pit  for  such  an  emergency.  But  this  time 
the  water  came  right  up  to  the  plant  and  began  to  run 
in  the  engine  room  door,  which  was  3  ft.  lower  than 
any  other.  He  got  some  matched  boards  ofif  a  packing 
box,  and  with  some  Rainbow  packing  (quite  appro- 
priate) for  gaskets,  nailed  up  the  doorway.  Still  the 
water  rose  and  he  added  a  board.  It  looked  skittish 
all  right  but  he  managed  to  keep  'er  hot  and  the  factory 
in  operation. 

The  water  began  to  fall  and  he  was  congratulating 
himself  that  he  was  "some  hydraulic  engineer,"  when 
a  railroad  tie  came  down  the  flood  and  bifif,  away  went 
the  boards  over  the  doorway  and  before  he  could  do  a 
thing,  the  water  was  over  the  grates  and  the  main 
belt  thoroughly  soaked.     Then  he  used  the  other  kind. 

That  little  fellow  showed  that  he  was  made  out  of 
the  right  kind  of  stuff. 
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FOREIGN  DEVELOPMENT  IN  THE  POWER  PLANT  FIELD 

Electric    Lighting    by    Luminescence    and  incandescence 
By  J.   H.   Blakey 


MKAMMERER  discusses  this  subject  in  the 
Bulletin  de  la  Societe  Industrielle  de  Mul- 
•  house.  It  will  be  well,  in  considering  this 
question,  to  understand  just  what  is  meant 
by  the  word  luminescence.  A  luminescent  radiation 
is  one  produced  at  a  temperature  below  that  at  which 
bodies  are  commonly  incandescent.  It  is  used  also 
to  indicate  those  phenomena  of  light  which  are  more 
intense  than  correspond  to  the  actual  temperature. 
The  Geissler  tube  can  be  utilized  for  lighting  only 
with  the  Moore  automatic  feed  valve ;  the  light  which 
it  emits  diminishes  rapidly,  in  fact,  and  ends  by  dis- 
appearing entirely  on  account  of  the  increasing  rare- 
faction of  the  gaseous  medium.  The  conductibility  of 
a  gaseous  atmosphere  augments,  up  to  a  maximum ; 
from  this  maximum  it  diminishes  rapidly  in  propor- 
tion as  the  vacuum  increases.  Fig.  1  shows  these 
variations  for  nitrogen :  the  maximum  conductibility 
giving  the  best  luminous  efficiency  being  maintained 
only  between  the  limits  of  pressure  of  about  0.0394 
to  0.0315  in.  of  mercury.  The  efficiency  expressed  in 
watts  per  candle  power  is  represented  by  the  curve 
of  Fig.  2.  The  Moore  automatic  feed  valve  deter- 
mines the  maintenance  of  the  pressure  between  these 
narrow  limits. 

In  these  luminescent  tubes  dififerent  gases  may  be 
used.  Nitrogen  gives  a  rosy  light ;  hydrogen,  green- 
ish blue;  carbonic  acid,  a  bright  green,  varying  from 
yellow  at  the  positive  pole  to  blue  at  the  negative; 
air  gives  purple-red  at  the  positive  to  violet-blue  at 
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the  negative;  neon  gives  a  bright  red  light,  and  re- 
cently a  new  lamp  has  been  invented  in  which  the 
gas  is  a  combination  of  mercury  and  cadmium  vapors, 
which  gives  a  white  light. 

The  difference  of  potential  necessary  at  the  term- 
inals of  a  tube  increases  with  its  length.  It  must  be 
much  greater  for  nitrogen  or  carbonic  acid  gas  tubes 
than  for  neon,  which  has  the  highest  conductibility. 

The  luminous  power  of  the  tubes  depends  upon  the 
gas  chosen  and  the  intensity  of  the  current.  Nitrogen 
tubes  have  a  luminous  power  of  from  13.7  to  15.25 
candles   per  foot  of  length ;   neon,   about   61   candles. 


The  consumption  is  1.53  watts  per  candle  power  for 
a  nitrogen  tube  of  125  ft.  long;  from  2  to  3  watts 
per  candle  power  for  a  similar  tube  of  carbonic  acid 
gas  and  from  0.7  to  0.9  for  neon.  It  is  true  that  arc 
lamps  have  greater  efficiency  and  produce  a  candle 
power  with  0.5  or  0.6  watt,  but  incandescent  lamps 
with  metallic  filament  consume  1  to  1.5  watts,  lamps 
with  carbon  filament,  3  to  4  watts  per  candle  power. 
But  lighting  by  luminescence  dififers  essentially 
from  lighting  by  incandescence.  The  tendency  is  to 
augment  the  luminous  efficiency,  and  for  that  purpose 
to  increase  the  temperature  of  the   material   brought 
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EFFICIENCY   OF   MOORE    TUBES   IN  WATTS   PER 
CANDLE   POWER 


to  incandescence;  the  consequence  of  this  is  the  neces- 
sity for  diffusion  with  lamps  of  too  great  brilliancy, 
the  ground  glass  globes  or  other  agents  used  absorb- 
ing as  much  as  60  per  cent  of  the  light  produced.  The 
light  from  tubes  of  rarefied  gas  is,  on  the  contrary, 
so  soft  that  there  is  no  need  of  diffusion.  If  lighting 
by  Moore  tubes  is  compared  with  that  from  other 
sources  after  diffusion,  it  will  be  found  that  the  lights 
are  of  about  equal  value  as  measured  by  candle  power, 
with  this  difference,  that  furnished  by  the  Moore  tubes 
is   more  uniform  and  a  little   more  powerful. 


Investigations  by  the  United  States  Bureau  of 
Mines  on  the  ignition  of  mine  gases  from  the  filaments 
of  broken  incandescent  lamps  have  shown  that  such 
ignition  can  take  place  if  the  breakage  is  such  that  the 
gas  reaches  the  filaments  while  they  are  still  incan- 
descent or  if  the  broken  pieces  of  the  filament  cause 
a  spark  when  the  lamps  are  smashed.  This  may  take 
place  with  several  sizes  of  both  standard  and  minia- 
ture lamps. 

Copies  of  the  bulletin  describing  the  results  of 
these  tests  as  given  by  Messrs.  H.  H.  Clark  and  L.  C. 
Ilsley,  may  be  obtained  from  the  Director,  Bureau  of 
Mines,  Washington,  D.  C. 


Do  GOOD  wiTN  WHAT  thou  hast ;  or  it  will  do  thee  no 
good.  If  thou  wouldst  be  happy,  bring  thy  mind  to 
thy  condition,  and  have  an  indifferency  for  more  than 
what  is  sufficient.  — William  Penn. 
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For  Generating,    Transmitting  and  Using  Current 


INDUCTION  MOTORS,  PART  II 

Single-Phase  Motor 
By  John  A.  Randolph 


5INGLE-phase  motors  act  upon  the  same  prin- 
ciple as  polyphase  motors.  Aside  from  the  spec- 
ial starting  apparatus  employed,  the  construction 
of  the  single-phase  machine  is,  in  general,  simi- 
lar to  those  of  the  polyphase  type  with  the  exception 
that  its  stator  winding  consists  of  but  one  circuit 
whereas  in  the  polyphase  winding  there  is  a  separate 
circuit  or  winding  for  each  phase  employed. 
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FIG.    1.      COMMON   METHOD   OF   PHASE    SPLITTING 

A  characteristic  of  the  single-phase  motor,  however, 
that  does  not  exist  in  those  of  the  polyphase  type,  is 
that  it  will  not  start  without  the  assistance  either  of 
external  force  or  of  special  electrical  appliances  de- 
signed to  produce  the  required  torque.  Small  motors 
may  be  started  by  giving  the  motor  a  few  turns  by 


A— Pillow  Bloelt  Cap. 

B— OH  Covii' 

C— Rocker  Arm. 

D— Spring  Nut  Ke.v 

S — Spring  Nut. 

F— Adjustment  Stud. 

G— Brush  Holder  Spring 

H— Carbon  Brusii. 

I — Spring  Banel. 

J— Brush  Holder. 

K— Sliort  Circuiting  Ring. 

I^Commutator. 

M— Terminal  Cable. 

N— Pillow  Bloclt. 

O— OH  Cock 

P— Rocker  Arm  Tube. 

Q— Spring  Barrel  Ring. 

R— Governor  Spring. 

S— Field  Clamp. 

T— Dowel  Pin. 

U — Governor  Welgiit  Pin. 

V— Governor  Weigiit. 

W— Shaft. 

X— Strap  Bort. 


FIG.  2.     CROSS-SECTION  OF  WAGNER  SINGLE-PHASE  MOTOR 

hand,  but  this  means  is  impracticable  with  the  larger 
sizes,  hence  other  methods  must  be  used.  The  most 
common  of  these  consist  in  phase  splitting  and  in  the 
use  of  the  repulsion  principle. 


Phase-splitting   Method   of  Starting 

JN  this  method,  2  sets  of  stator  windings  are  used, 
one  consisting  of  a  main  or  working  winding  and 
the  other  of  an  auxiliary  or  starting  winding.  These 
are  both  in  use  at  starting  and  are  fed  from  the  same 
mains.  The  currents  in  the  respective  windings,  how- 
ever, are  caused  to  differ  in  phase  by  approximately 
90  deg.,  the  effect  upon  the  rotor  being  the  same  as 
that  of  a  3-phase  winding.  The  rotor  therefore  starts 
without  difficulty.  When  full  speed  is  nearly  reached, 
the  starting  winding  is  cut  out  leaving  only  the  work- 
ing winding  in  circuit. 

A  common  method  of  phase  splitting  consists  in 
shunting  a  condenser  across  the  starting  winding  as 
shown  in  Fig.  1. 
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FIG.     3."    DIAGRAM    OF    CONNECTIONS    FOR     3-PHASE     STARTING 
COMPENSATOR 

This  causes  a  lag  of  current  in  the  starting  coil 
which  produces  the  required  difference  in  phase.  As 
soon  as  the  necessary  speed  is  reached,  the  starting 
winding  is  cut  out  by  moving  the  switch  S  from  con- 
tact A  to  contact  B.  Another  method  of  attaining  the 
same  result  consists  in  the  use  of  a  noninductive  re- 
sistance in  place  of  the  condenser. 

Repulsion  Motor  Principle 

JN  the  repulsion  method  the  rotor  winding  is  of  the 
ordinary  closed-coil  direct-current  armature  type, 
the  coils  being  connected  to  a  commutator  in  the  same 
manner  as  in  the  direct-current  machine.  Carbon 
brushes  are  placed  upon  the  commutator,  but  their 
position  is  shifted  a  short  angular  distance  from  that 
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which  they  would  occupy  in  a  direct-current  machine. 
The  brushes  are  short  circuited  through  a  resistance 
either  external  to  the  machine  or  contained  in  the 
shortcircuiting  medium  itself.  The  function  of  the  re- 
sistance is  to  keep  the  induced  currents  more  nearl 
phase  with  the  stator  field  thereby  producing  greater 
torque.  The  rotor  thus  wound  and  connected  acts,  at 
starting,  like  the  armature  of  a  repulsion  motor,  rota- 
tion being  produced  as  soon  as  the  power  is  applied. 


>-A_ 


FIG.  4.  DIAGRAM  OF  CONNECTIONS  FOR  STARTING  3PHASE 
MOTOR  FROM  TAPS  ON  SERVICE  TRANSFORMERS 


\\'hen  full  speed  is  nearly  reached,  a  centrifugal  gov- 
ernor mounted  upon  the  shaft  actuates  a  copper  ring 
causing  it  to  come  into  contact  with  the  commutator 
segments,  thereby  completely  shortcircuiting  the  wind- 
ing. As  soon  as  this  action  takes  place,  the  brushes 
are  removed  from  the  commutator.  The  shortcircuit- 
ed  winding  now  acts  similar  to  that  of  a  squirrel-cage 
rotor. 

Wagner  Single-Phase  Motor 

|N  Fig.  2  is  shown  a  motor  using  the  repulsion  method 
of  starting  and  made  by  the  Wagner  Electric  Manu- 
facturing Co.  of  St.  Louis.  The  commutator  is  of  the 
disk  type  and  is  designated  by  L.  Bearing  upon  the 
commutator,  during  periods  of  rest,  are  the  carbon 
brushes    H.      The    centrifugal    governor    weights    are 


FIG.   5.      STATOR   AND   3   TYPES   OF   ROTORS   FOR   INDUCTION 

MOTORS 

marked  V  and  the  shortcircuiting  ring  K.  The  carbon 
brushes  are  shortcircuited  through  a  resistance,  either 
self-contained  in-  the  connecting  lead,  or  located  ex- 
ternally to  the  machine.  At  starting,  the  motor  acts 
on  the  repulsion  principle  as  previously  explained.  As 
the  speed  increases,  the  governor  weights  V  are  forced 


outward  from  the  shaft,  imparting  their  motion,  in 
turn,  to  the  pins  U.  The  latter  act  upon  the  spring 
barrel  I  forcing  it  against  the  spiral  spring  R.  When 
full  speed  has  been  nearly  attained,  the  barrel  I,  moved 
outward  by  the  action  of  the  governor,  causes  the 
shortcircuiting  ring  K  to  come  into  contact  with  the 
segments  of  the  commutator  L.  Moreover,  the  brushes 
now  subjected  to  the  outward  movement  of  the  barrel 
I  are,  in  turn,  forced  away  from  the  commutator  leav- 
ing the  latter  shortcircuited,  the  result  being  that  the 
rotor  now  acts  like  the  squirrel-cage  type. 

As  soon  as  the  motor  is  stopped,  the  spring  R,  no 
longer  subject  to  the  centrifugal  action  of  the  governor 
weights  Y,  forces .  the  brushes,  shortcircuiting  ring, 
and  movable  governor  parts  back  to  their  original 
position.  It  will  thus  be  seen  that  the  internal  start- 
ing mechanism  is  entirely  automatic. 

Starting  Methods  Used  with  Single  and  Polyphase 
Motors 

JN  view  of  the  self-induction  of  its  windings,  the 
induction  motor  could  be  thrown,  at  starting,  di- 
rectly across  the  supply  lines  without  injury  to  the 
motor  itself.  There  are  conditions,  however,  external 
to  the  motor  which  often  render  such  a  procedure 
objectionable.  One  of  these  is,  that  in  large  motors, 
especially  when  starting  under  load,  the  current  taken 
from  the  lines  is  so  heavy  that  the  voltage  is  momen- 
tarily reduced,  thereby  aff^ecting  the  equilibrium  of  the 
entire  system,  which  in  most  cases  is  decidedly  ob- 
jectionable. Moreover,  when  the  motor  is  thus  brought 
quickly  up  to  speed,  the  belting,  shafting  and  machin- 
ery connected  to  the  motor  suffers  excessive  strains 
injurious  to  the  parts  afifected.  With  motors  under  5 
hp.,  these  features  are  not  so  pronounced,  hence  they 
are  usually  thrown  directly  across  the  lines  at  start- 
ing. However,  with  motors  of  larger  size,  it  has  been 
found  necessary  to  increase  the  speed  gradually.  There 
are  several  methods  of  doing  this,  one  of  the  most 
general  of  which  is  the  use  of  the  compensator  or  auto- 
starter. 

The  Compensator 

XHIS  consists  essentially  of  2  or  more  auto-trans- 
formers, a  controlling  switch,  and  a  suitable  case. 
Its  principle  of  operation  consists  in  the  reduction  of 
the  voltage  at  starting  by  connecting  the  motor  to  in- 
termediate taps  on  auto-transformers.  An  auto-trans- 
former is  essentially  an  impedance  coil  arranged  with 
taps  from  which  currents  may  be  taken  at  different 
voltages,  this  being  possible  on  account  of  the  drop 
due  to  the  self-induction  of  the  coil.  A  common  method 
of  connecting  the  transformers  in  a  compensator  de- 
signed for  a  3-phase  circuit  is  shown  in  Fig.  3. 

The  transformers  are  connected  as  shown,  to  one 
side  of  the  starting  switch.  When  the  switch  is  in 
the  starting  position,  only  a  fraction  of  the  full  voltage 
is  applied  to  the  motor,  owing  to  the  current  being 
taken  from  the  intermediate  taps.  When  the  switch 
is  thrown  over  to  the  running  position,  however,  the 
transformers  are  cut  out  and  the  motor  is  supplied 
with  current  at  full  voltage. 

As  a  protection  against  excessive  currents,  over- 
load relays  are  connected  in  the  running  circuit.  The 
relays  will  not  act  as  long  as  the  current  remains 
normal,  but  as  soon  as  it  becomes  excessive  the  mag- 
netic action  of  the  solenoid  upon  the  iron  core  or 
plunger  will  cause  the '  latter  to  shift  its  position, 
thereby  opening  the  circuit  through  the  no-voltage 
coil  shown  in  the  diagram.  The  plunger  of  the  latter 
is    connected    to    a    tripping    device    on    the    starting 
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switch  and  when  allowed  to  drop  will  therefore  cause 
the  latter  to  open  and  stop  the  motor.  This  takes  place 
as  soon  as  the  circuit  through  no-voltage  coil  is  opened 
by  the  overload  relays.  The  same  result  will  ensue  if 
the  power  supply  from  the  mains  is  stopped  by  any 
cause.  The  motor  is  thus  automatically  protected  at 
all  times. 

Other  starting  devices  are  sometimes  used  which 
are  similar  to  the  compensator  above  described  with 
the  exception  that  non-inductive  resistances  are  used 
instead  of  auto-transformers.  In  this  case  the  device 
acts  on  the  same  principle  as  the  starting  rheostats 
used  with  direct-current  motors. 

The  compensator  is  used  only  in  connection  with 
the  stator  winding  of  the  motor.  Another  method  is 
used,  however,  which  is  applied  to  the  rotor  circuit, 
the  rotor,  in  this  case,  being  necessarily  of  the  wound 
type.  A  resistance  either  self  contained  within  the 
rotor,  or  placed  externally,  is  inserted  in  the  rotor 
circuit.  When  it  is  carried  by  the  rotor,  it  may  be 
controlled  by  a  hand  operated  switch  actuated  through 
the  hollow  shaft,  or  it  may  be  operated  automatically 
by  means  of  a  centrifugal  governor.  When  placed 
outside  the  motor,  the  terminals  of  the  rotor  winding 
are  connected  to  slip  rings  which  in  turn  are  connected 
through  contact  brushes  to  the  resistance,  the  latter 
being  cut  in  and  out  of  the  circuit  by  means  of  a 
switch  or  controller. 

A  very  common  and  simple  method  consists  in  the 
use  of  reduced  voltage  taps  on  the  service  transform- 
ers, the  taps  being  connected  to  one  side  of  a  double 
throw  switch.    The  connections  are  as  shown  in  Fig.  4. 

When  the  switch  is  in  the  starting  position,  the 
motor  receives  only  a  fraction  of  the  full  voltage. 
When  the  maximum  speed  attainable  with  the  reduced 
voltage  has  been  reached,  the  switch  is  thrown  over 
to  the  running  position,  connecting  the  motor  directly 
across  the  lines  and  bringing  the  speed  up  to  its  full 
normal  value. 

This  method  has  the  advantage  of  dispensing  with 
the  inconvenience  and  expense  attendant  upon  special 
starting  apparatus.  It  has  the  disadvantage,,  however, 
in  cases  where  the  transformers  are  located  at  a  dis- 
tance, of  requiring  the  installation  of  long  extra  lines, 
which  is  expensive  and  inconvenient.  Moreover,  it 
is  impracticable  unless  the  transformers  are  provided 
with  intermediate  taps  suited  for  this  purpose.  In 
small  sub-stations  and  other  cases  where  the  trans- 
formers are  provided  with  the  necessary  taps  and  are 
near  the  starting  switch,  the  method  is  well  suited  and 
is,  therefore,  often  used  under  these  conditions. 

Speed  Variation 

IT  is  often  necessary  for  crane  work,  hoisting,  and 
other  purposes  to  use  different  speeds.  To  attain 
this  result,  a  variable  resistance  is  used  in  the  rotor 
circuit  in  conjunction  with  a  compensator  in  the  stator 
circuit.  The  various  transformer  and  resistance  con- 
nections are  manipulated  by  means  of  a  controller 
similar  to  that  used  for  street  cars,  the  movable  ele- 
ment of  which  consists  of  a  cylinder  which  carries  the 
contacts  necessary  for  the  different  stages.  The  cylin- 
der is  revolved  by  means  of  a  handle  at  the  top  of  the 
case.  In  thus  varying  the  speed  the  principles  em- 
ployed are  exactly  the  same  as  those  used  in  starting 
by  the  compensator  method  or  by  the  variation  of  re- 
sistance in  the  rotor  circuit.. 

In  Fig.  5  are  shown  a  stator,  bearing  brackets,  and 
3  types  of  rotors  made  by  the  General  Electric  Co. 
The  rotor  with  the  slip  rings  is  designed  for  use  with 
an  external  resistance.    The  one  in  the  center  is  of  the 


squirrel-cage  type  while  the  rotor  at  the  right  is 
equipped  with  an  internal  resistance  self-contained 
within  the  rotor.  The  choice  of  these  depends  upon 
the  purpose  for  which  the  motor  is  to  be  used  and 
upon  the  conditions  of  the  power  supply. 


ELECTRIC  ELEVATORS 

Operating  Difficulties,  How  They  are  Recognized  and 

Overcome 

By  J.  C.  Lee 

THIS  is  not  intended  for  anything  but  a  simple 
explanation  of  electric  elevator  troubles  and  their 
remedies,  as  I  have  learned  in  the  past  year. 
When  breaker  on  control  board  opens  and 
refuses  to  stay  closed,  we  know  the  current  is  inter- 
rupted for  some  reason.  There  are  2  small  fuses  on 
rear  of  board,  see  that  these  are  O.  K.  There  is  a 
small  switch  in  car  under  the  controller  which  can  be 
thrown  applying  the  brake;  if  for  any  reason  this 
switch  has  been  thrown,  it  will  hold  circuit  open  and 
breaker  out  until  thrown  back.  Again  the  rope  on 
drum  may  be  overlapped,  thus  striking  the  rod  under 
drum  and  opening  the  breaker.  The  limit  switches 
may  not  be  in  contact.  These  are  located  at  top  and 
bottom  of  the  shaft  on  some  machines,  and  at  top 
in  other  types;  their  purpose  is  to  break  the  circuit 
applying  the  brake  when  operator  allows  car  to  over- 
travel. 

Another  cause  of  trouble  is  failure  of  the  magnets 
to  throw  in.  There  are  3  of  these  controls;  one  up, 
one  down,  and  one  speed.  This  can  usually  be  reme- 
died by  unscrewing  bottom  plate  under  solenoids  and 
removing  the  brass  tube  that  is  around  the  plunger. 
This  tube  frequently  becomes  dirty,  thus  making  a 
poor  conductor.  Simply  take  out  and  wipe  clean,  also 
wipe  plunger  and  replace  tube,  which  usually  ends 
the  trouble.  Don't  use  sand  or  emery  paper,  and 
remember  oil  will  soon  collect  enough  dirt  to  put  the 
plunger  out  of  operation,  so  if  oil  is  used,  be  very  spar- 
ing with  it. 

See  that  carbon  contacts  releasing  brake  connect 
just  before  contacts  controlling  direction  make  cir- 
cuit, so  that  the  brake  is  in  release  just  before  cur- 
rent begins  to  move  motor.  These  are  small,  round 
carbons  such  as  used  in  arc  lamps  and  are  adjustable 
where  the  contacts  make,  the  solenoid  releasing  the 
brake  on  armature  shaft  compresses  the  springs  releas- 
ing the  brake. 

Failure  of  brake  to  release  is  due  to  an  open  cir- 
cuit always.  Occasionally  the  wires  operating  the  re- 
leasing magnet  on  the  shaft  brake  become  broken  and 
car  will  remain  standing  until  repaired. 

There  are  3  brakes  in  the  machine,  the  electrical 
mechanical  brake  described  above,  which  in  turn  oper- 
ates  a    drum    brake   through    a   rock   shaft. 

This  drum  brake  has  also  a  magnet  control,  the 
action  of  magnet  drawing  in  the  core  or  plunger,  hold- 
ing the  brake  in  tension  until  current  is  applied  when 
release  takes  place.  Both  these  releasing  magnets 
are  adjustable.  The  one  on  the  armature  shaft  has  in 
addition  to  plunger  adjustment,  a  form  of  locknut 
which  is  used  for  increasing  or  decreasing  tension  of 
springs  applying  brake. 

In  addition  to  these  brakes,  the  motor  tends  to 
stop  itself  by  becoming  a  dynamo  when  the  line 
circuit  is  broken  by  operator  placing  handle  of  con- 
troller in  center.  The  current  in  armature  passes 
through  a  resistance,  thus  retarding  speed  of  motor. 
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On  the  magnet  control  board  are,  first,  3  solenoids 
actuating-  the  direction  magnets  and  speed.  Below 
these  to  the  right  are  5  single  switches  which  are  in 
resistance  and  gradually  cut  in  when  car  starts ;  when 
all  are  in,  car  is  up  to  speed. 

Opposite  these  5  are  3  smaller  switches  which  are 
actuated  by  the  motor  becoming  a  dynamo  and  cut 
in  the  resistance  as  explained  before. 

Below  is  the  circuit  breaker;  occasionally  loose 
connections  are  found  here  and  breaker  will,  of  course, 
stay  out. 

Opposite  breaker  is  a  small  magnet  which  controls 
the  field  of  motor;  the  field  resistance  must  be  cut 
out  before  the  5  speed  magnets  pick  up.  Should  this 
field  magnet  not  cut  in,  the  electric  brake  will  be  ap- 
plied, in  other  words,  the  motor  will  be  working 
against  a  high  resistance.  As  all  magnets  are  adjust- 
able in  regard  to  contacts,  smooth  running  of  machine 
can   easil}^   be  obtained. 

Between  the  up  and  down  controls  is  a  balanced 
lever;  when  either  up  or  down  is  in  contact,  this  lever 
forces  opposite  plunger  down  and  it  is  held  there 
by  the  small  solenoid  which  is  directly  under  the  oper- 
ating one. 

Keep  brushes  on  motor  in  shape.  Have  all  con- 
tacts clean  and  making  true.  Do  not  allow  them  to 
wear  too  thin  and  overheat.  Adjust  brake  to  obtain 
an  easy  stop.  Keep  all  wire  contacts  tight ;  use  proper 
oil  and  bronze  gearing,  and  with  clean  plungers  and 
tubes  in  controlling  solenoids  you  will  have  little  trou- 
ble with  this  type  of  elevator.  There  are  2  more  causes 
for  failure  of  breakers  to  stay  in,  in  addition  to  the 
open  circuit ;  an  overload  or  too  high  voltage  will 
open  breaker. 


MOTOR  MAINTENANCE 

How  to  Prevent  Trouble  by  Regular  Inspection  and 
Repairs  Before  the  Failure  Occurs 

WHERE  will  it  give  out?  If  you  knew  that,  and 
when,  you  would  take  down  the  motor  and  fix 
that  part,  the  day  before  the  break  was  to 
occur.  Then  why  not  go  over  it  and  fix  the 
part  anyway,  even  if  it  is  a  month  before  trouble  is 
due.  It  will  take  less  time  than  after  the  weakness  gets 
worse.  \\'hich  motor?  Why  all  of  them,  of  course; 
then  you  will  be  sure  not  to  miss  the  one  that  needs 
attention  most.  And  so  regular  and  efficient  inspec- 
tion and  overhauling  is  the  first  requisite  to  preventing 
trouble.  Not  expensive,  either,  for  if  there  is  no  repair 
needed,  the  inspection  will  be  short,  and  anyway  keep- 
ing the  motors  regularly  cleaned  and  oiled  will  better 
the. efficiency  and  prolong  their  life. 

Well,  then,  what  to  look  for  in  inspecting.  Here 
are  some  points  mentioned  by  J.  C.  Thirlwell  in  the 
General    Electric   Review. 

Keep  all  points  at  which  a  ground  or  a  flashover 
might  occur  well  coated  with  insulating  paint  or  var- 
nish. An  exra  coat,  even  if  it  doesn't  seem  to  be  needed, 
can  do  no  harm ;  and  see  that  the  new  coat  is  dry  before 
the  motor  goes  back  into  service. 

Blow  out  all  windings  with  compressed  air,  or 
failing  that  with  a  strong  bellows  or  tire  pump.  A 
coat  of  dust,  especially  if  metallic  particles  are  mixed 
in,  can  make  a  beautiful  short  circuit  and  cause  large 
chunks  of  trouble. 

Watch  for  oil  about  the  commutator  and  brush 
holders.  Oil  causes  rapid  deterioration  of  coil  insula- 
tion and  gathers  dirt  fast.  On  older  types  of  motors, 
the  oil  sometimes  works  along  the  shaft  and  spatters 


over  the  entire  motor.  Clean  up  thoroughly;  and  then 
fix  the  bearings  so  that  it  cannot  happen  again.  De- 
termine the  minimum  safe  amount  that  will  last  be- 
tween inspections  and  see  that  just  that,  no  more, 
no  less,  is  used  each  time. 

Oil  alone  will  not  insure  against  hot  bearings.  Go 
over  the  fit  of  the  bearings,  alinement  of  the  motor, 
and,  if  geared,  the  proper  meshing  of  gear  and  pinion. 
Look  to  the  proper  feeding  of  oil  by  feeders,  oil  cups 
or  rings.  With  the  bearings  in  the  best  condition,  a 
small  amount  of  oil  will  give  better  lubrication  than 
a  flood  where  the  bearings  are  in  bad  shape. 

Watch  the  brushes ;  the  fit  on  the  commutator, 
spacing,  brush  tension  and  condition  of  the  brushes. 
A  brush  that  gives  excellent  service  on  one  type  of 
motor  may  wear  rapidly  or  chip  or  break  on  another. 
If  this  condition  is  found,  try  a  different  make  or  style 
of  brush  until  one  is  found  which  is  satisfactory. 

Clean  the  commutator  and  remove  any  beading 
over  of  bars  which  may  tend  to  short  circuit  adjacent 
segments.  If  there  is  high  mica,  file  it  down,  or  even 
undercut  it  in  the  slots  with  a  hack  saw.  If  there  are 
flat  spots  turn  up  the  commutator  in  a  lathe,  but  be 
cautious  about  the  use  of  sandpaper  and  never  use 
emery  cloth. 

Go  over  brush  holders  and  yokes  carefully  and,  if 
in  doubt,  remove  them  and  inspect  the  insulation,  re- 
placing it  with  new  if  necessary.  Clean  all  parts  care- 
fully and  give  them  a  good  coat  of  shellac,  letting  it 
dry  thoroughly. 

In  going  over  the  bearings,  the  shafts  should  be 
calipered  carefully  and  if  high  or  low  spots  are  found 
exceeding  0.01  in.  the  shaft  should  be  trued  up  in  a 
lathe.  Mr.  Thirlwall  advocates  babbiting  all  bearings 
to  a  smaller  inside  diameter  than  the  shaft  size  and 
boring  in  a  lathe  or  mill  to  0.01  to  0.015  in.  larger  than 
the  calipered  shaft  size.  This  compensates  for  the 
wear  of  the  shaft  in  service  and  by  boring  central  to 
the  fields  insures  that  the  armature  will  be  in  magnetic 
balance. 

The  time  between  inspections  can  best  be  deter- 
mined by  experience,  but  should  be  too  frequent  rather 
than  too  seldom,  and  be  sure  that  a  motor  is  in  perfect 
condition  wdien  it  is  passed. . 

The  keynote  is  that  it  costs  less  in  labor  and 
trouble  to  prevent  shutdowns  than  to  repair  after 
defects  develop,  and  the  condition  of  motors  under 
such  a  system  should  be  so  good  that  delays  are  un- 
known. The  economy  of  such  a  policy,  rigidly  carried 
out,  will  be  found  surprising. 


It  is  announced  that  a  merger  of  public  service 
corporations  is  to  be  made  that  will  include  the  Rut- 
land, Vt.,  Railway  Light  &  Power  Co.,  Colonial  Power 
&  Light  Co.,  Springfield  Light  &  Power  Co.,  Man- 
chester Electric  Co.,  Clarendon  Power  Co.,  Claremont 
Electric  Co.,  and  which  will  be  known  as  the  Eastern 
Power  &  Light  Co.,  with  $20,000,000  capital. 

A  6000-hp.  plant  will  be  built  at  Clarendon.  Power 
lines  will  be  built  from  Clarendon  to  Wells,  and 
through  to  the  New  York  state  boundary  line,  ex- 
tending to  West  Pawlet  and  Rupert.  Another  line  will 
extend  from  Clarendon  through  Wallingford  to  Man- 
chester, while  still  another  will  be  built  to  Cavendish, 
connecting  with  a  2000-hp.  hydraulic  plant  on  the 
Black  River  about  a  mile  south  of  Cavendish  and  ex- 
tending thence  to  Springfield.  A  line  will  also  be 
built  from  Cavendish  across  the  Connecticut  River 
to   Claremont,   N.   H. 
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ENGINEERS'  CERTIFICATE  IN  NEW  YORK  CITY 

Information  Relating  to  the  Department  Issuing,  and  Steps  to  be  Taken  by  the  Applicant  for  the  Same 

By  Hubert  E.  Collins 


THE  subject  is  of  interest  to  all  engineers  who 
wish  to  be  informed  on  license  law  and  espe- 
cially to  the   following: 

1.     The   applicant   who   has   worked   the    re- 
quired time  in  the  city. 

2.  The  one  from  the  outside  who  desires  to  come 
to  the  city. 

3.  Those  who  desire  the  higher  grades  but  now 
hold  one  of  the  lower. 

The    law    relating    to    the    licensing    of    engineers 
and  firemen  as  it  now  stands  is  as  follows : 

Laws  of  New  York.       Chapter  635 

AN  act.  to  amend  chapter  four  hundred  and  ten  of 
the  laws  of  eighteen  hundred  and  eighty-two, 
entitled  "An  act  to  consolidate  into  one  act  and  to 
declare  the  special  and  local  laws  afifecting  public 
interests  in  the  City  of  New  York,"  relative  to 
engineers. 
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CERTIFICATE    ISSUED    BY    CITY    OF    NEW    YORK    TO 
ENGINEERS 


Accepted  by  the  city.  Became  a  law,  May  22, 
1897,  with  the  approval  of  the  Governor.  Passed, 
three-fifths  being  present. 

^Chapter  461,  Laws  of  1900,  An  act  to  amend 
Chapter  635  of  Laws  of  1897,  entitled  "An  act  to 
amend  Chapter  410,  of  the  Laws  of  1892,  entitled, 
And  act  to  consolidate  into  one  act  and  to  declare 
the  Special  and  Local  Laws  affecting  public  interests 
in  the  City  of  New  York,  relative  to  Engineers,  be- 
came a  law  April  16th,  1900. 

Eligibility  for  Examination  for  License  as  Engineer 

SECTION  1,  Chapter  635,  of  the  laws  of  1897,  Par- 
agraph B,  of  sub-division  3  thereof,  in  relation  to 

persons   eligible  for  examination  for  a  license  to  act 

as    Engineer    in    the    City    of    New    York,    is    hereby 

amended  to  read  as  follows : 

The  people  of  the  State  of  New  York,  represented 

in  Senate  and  Assembly,  do  enact  as  fpllows : 


Section  1.  Section  three  hundred  and  twelve  of 
chapter  four  hundred  and  ten  of  the  laws  of  eighteen 
hundred  and  eighty-two  is  hereby  amended  so  as  to 
read   as   follows : 

Section  312.  The  board  of  police  shall  preserve 
in  proper  form  a  correct  record  of  all  inspections  of 
steam  boilers  made  under  its  direction,  and  of  the 
amount  of  steam  or  pressure  allowed  in  each  case, 
and  in  cases  where  any  steam  boiler  or  the  apparatus 
or  appliances  connected  therewith  shall  be  deemed  by 
the  board,  after  inspection,  to  be  insecure  or  danger- 
ous, the  board  shall  prescribe  such  changes  and  alter- 
ations as  may  render  such  boilers,  apparatus  and 
appliances  secure  and  devoid  of  danger.  And  in  the 
meantime,  and  until  such  changes  and  alterations  are 
made,  and  such  appliances  attached,  such  boiler, 
apparatus,  and  appliances  may  be  taken  under  the 
control  of  the  board  of  police,  and  all  persons  pre- 
vented from  using  the  same,  and  in  cases  deemed 
necessary  the  appliances,  apparatus,  or  attachments 
for  the  limitation  of  pressure  may  be  taken  under  the 
control  of  the  said  board  of  police.  And  no  owner, 
or  agent  of  such  owner,  or  lessee  of  any  steam  boiler 
to  generate  steam,  shall  employ  any  person  as  engi- 
neer or  to  operate  such  boiler  unless  such  person  shall 
first  obtain  a  certificate  as  to  qualification  therefor 
from  a  board  of  practical  engineers  detailed  as  such 

'— ■=  POLICE.    DE.PARTME.NT 

TRANSFER  OF  ENOINEER'S  CERTIFICATE 

No  New  York  City , 19X 


THIS  IS  TO  CERTIFY  that- 


.bas  been  re-examined  a5  to  his 


qua]i6catioDs  as  an  Engineer  and  found  compietent  to  take  charge  of  and  operate  the_ 
Steam  Boiler  and situated  at 


and  registered  as  Boiler  No Police  Record,  the  steam  pressure  of  which  is  limited  by  law  to pounds. 

He  is  transferred  to  the  said  Ijoiler  upon  the  application  of  the  owner,  aa  a class  Engineer. 

Certihcate  expires 191  — 


•■See  Section  3b,  second   paragrapli. 


PIG.   2.     ENGINEER'S  TRANSFER  CERTIFICATE 

by  the  police  department,  such  certificate  to  be 
countersigned  by  the  officer  in  command  of  the  sani- 
tary company  of  the  police  department  of  the  City 
of  New  York.  In  order  to  be  qualified  to  be  exam- 
ined for  and  to  receive  such  certificate  of  qualification 
as  an  engineer,  a  person  must  comply,  to  the  satisfac- 
tion of  said  board,  with  the  following  requirements: 

1.  He  must  be  a  citizen  of  the  United  States  and 
over  twenty-one  years  of  age. 

2.  He  must,  on  his  first  application  for  examina- 
tion, fill  out  in  his  own  hand  writing,  a  blank  applica- 
tion to  be  prepared  and  supplied  by  the  said  board 
of  examiners,  and  which  shall  contain  the  name,  age 
and  place  of  residence  of  the  applicant,  the  place  or 
places  where  employed  and  the  natvire  of  his  employ- 
ment for  five  years  prior  to  the  date  of  his  application, 
and  a  statement  that  he  is  a  citizen  of  the  United 
States.  The  application  shall  be  verified  by  him,  and 
shall,  after  the  verification,  contain  a  certificate  signed 
by  three  engineers,  employed  in  New  York  City,  and 
registered  on  the  books  of  said  board  of  examiners  as 
engineers  working  at  their  trade,  certifying  that  the 
statements  contained  in  such  application  are  true. 
Such  application  shall  be  filed  with  said  board. 
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3.  The  following-  persons,  who  have  first  com- 
pHed  with  the  provisions  of  sub-divisions  one  and  two 
•of  this  section,  and  no  other  persons,  may  make 
application  to  be  examined  for  a  license  to  act  as 
engineer. 

a.  Any  person  who  has  been  employed  as  a  fire- 
man, as  an  oiler,  or  as  a  general  assistant  under  the 
instructions  of  a  licensed  engineer  in  any  building  or 
buildings  in  the  City  of  New  York,  for  a  period  of  not 
less  than  five  years. 

(b.  Any  person  who  has  served  as  a  fireman, 
oiler  or  general  assistant  to  the  engineer  on  any 
steamship,  steamboat,  or  any  locomotive  engineer  for 
the  period  of  five  years  and  shall  have  been  employed 
for  two  years  under  a  licensed  engineer  in  a  building 
in  the  City  of  New  York.) 

V  toono  iCf  I  ram  No    i« 

Police  Department,  City  of  New  York. 

8TEAM   BOILER  INSPECTION  AND  ENGINEERS' BUREAU.  SANITARY  COMPANY. 


as  apprentice,  or  while  learning  such  trade,  and  also 
any  person  who  has  graduated  as  a  mechanical  engi- 
neer from  a  duly  established  school  of  technology, 
after  such  person  has  had  two  years  experience  in 
the  engineering  department  in  any  building  or  build- 
ings in  charge  of  a  licensed  engineer,  in  the  City  of 
New  York. 

d.  Any  person  who  holds  a  certificate  as  engineer 
issued  to  him  by  any  duly  qualified  board  of  exam- 
ining engineers  existing  pursuant  to  law  in  any  state 
or  territory  of  the  United  States  and  who  shall  file 
with  his  application  a  copy  of  such  certificate  and  an 
affidavit  that  he  is  the  identical  person  to  whom  said 
certificate  was  issued.  If  the  board  of  examiners  of 
engineers  shall  determine  that  the  applicant  has  com- 
plied with  the  requirements  of  this   section   he  shall 

VOUCHERS. 


APPLICATION  FOR  EXAMINATION  AS 


Tnii  IS  TO  Certify,  that  we.  the  undersigned.  Engineers  holding  licenses  as  3uch.  and  recorded  upon 
the  book;  of  the  Steam  Boiler  Inspection  and  Engineers'  Bureau  of  the  Police  Department  of  The  City  of 
New    Vork,    personally    know  ,     .. 

an  applicant    for  a    license   as   a    Stationary    Engineer,  and    that  we  have    read    his  application,   and    know    the 
same  to  be  true  in  all  particulars. 


This  blank  must  be  carefully  and  correctly  filled,  and  all  (|ues(loo9  must  be  answered  in  the 
haodwHllaf  o(  the  applicant,  in  ink.  and  all  statements  of  Vouchers  must  be  in  ink  and  in  the  handwriting 
of  the  person  signing  each  statemeot. 


WBBEtB  EMPLOYBD. 


To  the  Steam  Boder  Inspection  and  Engineers'  Bureau 

of  the  Police  Department  of  The  City  of  Xew   York  , 

[.  the  undersigned,  hereby  apply  to  be  examined  (or  a  Certificate  of  Qualification  \s 

and  on  oath  declare  that  the  answers  made  by  me  to  the  following  questions  are  true 


QUESTIONS. 


— "    ' 

Whirk  Bo»n 

- 

Wm«k  NaTTEaLIZ 
CUe  Date,  Plmcp 

es              . . 

■  Dd  Nunc  of  Coart 

PXaCU   WBFRX    Em 

Ftvs    Vbar*.  t 

BMPLOyiflKT  . 


:  LocaaoQ,  N«idc  of  Boplorer,  uid 
LfCngtb  of  Time  with  each 


a 
o 

H 

< 

< 

X 


'J       u       o       u 


In  WitNESS  Whereof.   I    have  hereunto  subscribed  my  name  this  _    .    .day 

of        .  _    190 

Applicant's  Signature.  .      -  _. .        .  .     . 

Sworn   to   before   me.   this        . \ 

iMf  of„_  190  j 

FIG.    :j.      application"  FOr'~ENGIXEER'S    EXAMINATION 

b.  Any  person  who  has  served  as  fireman,  oiler 
or  general  assistant  to  the  engineer  on  any  steamship 
or  steamboat  for  a  period  of  five  years,  and  shall  have 
been  employed  for  two  years  under  a  licensed  engi- 
neer in  a  building  in  New  York  City,  or  any  person 
who  has  served  as  a  marine  or  locomotive  engineer 
or  fireman  to  a  locomotive  engineer  for  a  period  of 
five  years  and  shall  have  been  a  resident  of  the  State 
of  New^  York  for  a  period  of  two  years. 

c.  Any  person  who  has  learned  the  trade  of  ma- 
chinist, or  boiler  maker  or  steam  fitter  and  worked 
at  such  trade  for  three  years  exclusive  of  time  served 


Location  of    Plant,  " 

Boiler  No  . 

0*ner. 

Description  of  Boiler  and  Apparatus. 

Date  of  Boiler  Test.-  - 

Date  of  Last   Examination. 


Name    of    Building.. 


Grade  of  Certificate  Issued,. 


Examined   by  . 


FIG.    4.      REVERSE    SIDE    OF    APPLICATION    BLANK 

be  examined  as  to  his  qualifications  to  fake  charge 
and  operate  steam  boilers  and  steam  engines  in  the 
City  of  New  York,  and  if  found  qualified  said  board 
shall  issue  to  him  a  certificate  of  third  class.  After 
the  applicant  has  worked  for  a  period  of  two  years 
under  his  certificate  of  the  third  class,  he  may  be  again 
examined  by  said  board  for  a  certificate  of  the  second 
class,  and  if  found  worthy  the  said  board  may  issue 
to  him  such  certificate  of  the  second  class,  and  after 
he  has  worked  for  a  period  of  one  year  under  said 
certificate  of  the  second  class,  he  may  be  examined 
for  a  certificate  of  the  first  class,  and  when  it  shall 
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be  made  to  appear  to  the  satisfaction  of  said  board 
of  examiners  that  the  applicant  for  either  of  said 
grades  lacks  mechanical  skill,  is  a  person  of  bad 
habits,  or  is  addicted  to  the  use  of  intoxicating  beve- 
rages, he  shall  not  be  entitled  to  receive  such  grade 
of  license  and  shall  not  be  re-examined  for  the  same 
until  after  the  expiration  of  one  year.  Every  owner 
or  lessee,  or  the  agent  of  the  owner  or  lessee,  of  any 
steam  boiler,  steam  generator,  or  steam  engine  afore- 
said, and  every  person  acting  for  such  owner  or  agent 
is  hereby  forbidden  to  delegate  or  transfer  to  any 
person  or  persons  other  than  the  licensed  engineer 
the  responsibility  and  liability  of  keeping  and  main- 
taining in  good  order  and  condition  any  such  steam 
boiler,    steam    generator   or   steam    engine,   nor    shall 


any  such  owner,  lessee  or  agent  enter  into  a  contract 
for  the  operation  or  management  of  a  steam  boiler, 
steam  generator,  or  steam  engine,  whereby  said 
owner,  lessee  or  agent,  shall  be  relieved  of  the 
responsibility  or  liability  for  injury  which  may  be 
caused  to  person  or  property  by  such  steam  boiler, 
steam  generator  or  steam  engine.  Every  engineer 
holding  a  certificate  of  qualification  from  said  board 
of  examiners  shall  be  responsible  to  the  owner,  lessee 
or  agent  employing  him  for  the  good  care,  repair, 
good  order  and  management  of  the  steam  boiler,  steam 
generator  or  steam  engine  in  charge  of  or  run  or 
operated  by  such  engineer. 

Section  2.     This  act  shall  take  efifect  immediately. 
(To  be  Continued) 


PRACTICAL  MATHEMATICS 

Everyday  Power  Plant  Problems  Solved  by   Logarithms 


DIMENSIONS  of  a  horizontal  return-tubular 
boiler  are  43  in.  by  9  ft. ;  it  contains  33  3-in. 
tubes;  what  is  the  horsepower? 

The  horsepower  of  a  boiler  may  be  figured 
from  its  heating  surface,  standard  practice  being  to 
allow  11.5  sq.  ft.  per  horsepower.  The  parts  of  the 
boiler  included  in  the  heating  surface  are  the  lower 
half  of  the  shell,  the  tubes  and  the  area  of  the  rear 
head,  minus  the  total  cross-sectional  area  of  the  tubes. 
Circumference  of  the  shell  =  3.1416  X  43  =--133  in. 
nearly.  The  length,  9  ft.  =  108  in.,  then  the  total  area 
of  the  boiler  shell  is  133  X  108  =  14,356  sq.  in.  14,356 
-^  144  =  99  sq.  ft. 

Circumference  of  a  3-in.  tube  is  3.1416  X  d  =  3.1416 
X  3  =  9.43  sq.  in.  Then  9.43  X  108  =  1017.36  sq.  in. 
=  area  of  tube  heating  surface. 

1017.36^144  =  7.06  sq.  ft.  7.06X33  =  335.9  = 
total  heating  area  of  tubes  in  square  feet. 

Area  of  rear  head  =  3.1416  X  r2  =  3.1416  X  441  = 
1385.4456  sq.  in.    1385.45  H-  144  =  9.63  sq.  ft. 

Total  cross-sectional  area  of  tubes  =  7.07  X  33  = 
336.34  sq.  in.     236.34^144  =  1.57  sq.  ft. 

Effective  heating  area  of  rear  head  =  9.63  —  1.57 
=  8.05  sq.  ft. 

Effective  heating  area  of  shell  ^  99  -=-  3=  49.5  sq. 
ft. 

heating  area   of  tubes  =  335.9   sq.    ft. 

surface    of   boiler   =  8.05  -j-  49.5  + 
ft.     Horsepower  of  boiler  =  383.45 


heating 


sq. 


Total 

Total 
335.9  =  283.45 
-^11.5  =  34.6. 

Some  of  the  operations  in  this  problem  can  be  per- 
formed to  advantage  by  logarithms,  for  example,  the 
total  area  of  the  boiler  shell  is  (133  X  108)  -^144  = 
99  sq.  ft.  In  the  log  table  in  column  3  in  line  with  13, 
find  1306  the  mantissa  of  the  log  of  133.  The  charac- 
teristic of  the  log  is  one  less  than  the  number  of  digits 
on  the  left-hand  side  of  the  decimal  place,  therefore 
log  of  133  =  3.1306.  In  the  line  with  10  in  column  8 
we  find  0.0334  the  mantissa  of  the  log  108 ;  as  there 
are  3  figures  on  the  left-hand  side  of  the  decimal  place, 
the  characteristic  will  again  be  3,  then  log  of  108  = 
3.0334.  We  now  add  the  logs  just  found  to  perform  the 
multiplication  in  the  operation. 
2.1306  =  log  of  133 
3.0334=    "      "    108 


4.1540  = 
3.1584  = 

1.9956  = 


product 
144 

quotient 


From  the  sum  of  the  3  logs  we  subtract  the  log 
144,  the  mantissa  of  which  is  found  in  column  4  in 
line  with  14,  and  is  1584.  The  characteristic  is  3, 
therefore  log  144  =  2.1584. 

Opposite  99  in  column  0  we  find  the  mantissa  9956, 
and  as  the  number  of  figures  on  the  left-hand  side  of 
the  decimal  place  is  one  greater  than  the  characteristic 
the  answer  must  be  99. 

Safe  Working  Pressure  of  Boilers 

piND  the  safe  working  pressure  of  a  steam  boiler  50 
in.   in   diameter   with   a    ^    (0.375)    in.    shell   and 

double-riveted  longitudinal  joints. 

The  formula  for  solving  this  problem  is : 

T.  S.  X  t  X  % 

P  = ,  in  which 

R  X  F.  S. 

P  =  Safe  working  pressure. 

TS  =  Tensile  strength  of  sheet,  assumed  to  be  50,- 
000  lb.  per  square  inch. 

t  =  Thickness  of  sheet. 

%  =  Per  cent  joint  efficiency  with  double  riveting 
assumed  to  be  0.70. 

R==  Radius  =  5^  diameter  of  boiler. 

FS  =  Factor  of  safety,  assumed  to  be  5. 

Substituting  figures  in  the  formula,  we  have : 
50,000  X  0.375  X  0.70 

P  = 

35  X  5 

This  problem  can  be  solved  quickly  by  the  use 
of  logarithms.  Referring  to  the  log  table  we  find  in  ■ 
column  0,  opposite  50,  the  mantissa  6990,  of  log  50,000, 
the  characteristic  is  one  less  than  the  number  of  figures 
to  the  left  of  the  decimal  place  which  for  50,000  is  4, 
then  log  50,000  =  4.6990.  In  column  5,  opposite  37, 
we  find  5740  the  mantissa  of  the  decimal  fraction  0.375. 
The  characteristic  of  a  decimal  fraction  is  negative  and 
is  one  greater  than  the  number  of  ciphers  following 
the  decimal  place.  As  there  are  no  ciphers  the  char- 
acteristic is  — 1,  we  therefore  add  10  to  the  character- 
istic and  indicate  the  subtraction  of  10  from  the  re- 
sulting log  thus:  9.5740  —  10.  In  a  similar  manner 
we  find  the  log  of  0.70  is  9.8451  — 10.  The  log  of  35 
is  1.3979  and  log  of  5,  0.6990. 

We  now  add  the  logs  of  the  dividend  to  perform 
the  continued  multiplication  and  from  the  sum  sub- 
tract the  sum  of  the  logs  of  the  factors  in  the  divisor. 
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4.6990 
9.5740  —  10 
9.8451  —  10 


(1) 


24.1181  — 20  =  lo^  of  dividend 


1.3979 
0.6990 


(2) 


2.0969  =  log  of  divisor 

(3) 
24.1181  —  20 
2.0969 


22.0212 
20 


2.0212  =  log  of  answer 
In  column  5  opposite  10  we  find  the  mantissa  0.0212 
and  as  the  characteristic  is  one  less  than  the  number 
of  places  to  the  left  of  the  decimal  place,  the  answer 
to  the  problem  is  105  lb. 


CORRESPONDENCE  OF  AN  OLD 
ENGINEER  AN  HIS  SON 

MY  DExAR  FATHER: 
Your  very  welcome  letter 
of  a  few  weeks  ago  was  duly  received  and  of 
course  I  was  glad  to  hear  from  you  and  to 
know  that  both  you  and  mother  were  well  as  usual. 
I  suppose  that  I  should  have  written  sooner,  but  I 
like  to  read  your  letters  over  every  few  days  as  there 
seems  to  be  something  new  in  them  every  time  I 
read  them. 

So,  when  I  find  that  after  reading  them  over  about 
twice  without  running  across  anything  that  has  been 
skipped  before,  I  take  it  that  I  have  fully  assimilated 
everything  in  them,  and  then  begin  to  think  of  answer- 
ing them. 

Another  reason  for  being  so  tardy,  is  that  this 
new  job  does  not  seem  to  be  the  snap  that  I  thought 
it  was  when  viewed  from  the  boiler  room  or  the 
grandstand  of  the  repair  gang.  When  I  first  came 
to  the  Daneberg  Mfg.  Co.,  it  seemed  that  all  the 
engineer  had  to  do  was  to  turn  on  the  steam  and  keep 
the   engine  oiled. 

W^ell,  this  is  so  to  a  certain  extent,  but  then  there 
are  so  many  little  by-plays  to  this  simple  operation, 
that  it  keeps  a  man  on  the  job  right  along,  knowing 
that  everything  is  all  right  and  in  operating  condi- 
tion. Of  course,  there  is  occasionally  a  "blue  Mon- 
day," that  gets  on  a  man's  nerves  sometimes,  but 
when  these  things  happen,  I  think  of  a  little  verse 
that  we  had  in  literature  back  at  Tech.  and  as  it  was 
so  odd  and  so  applicable  to  such  occasions,  I  memor- 
ized it. 

It  was  one  of  the  few  things  that  I  actually  memor- 
ized, word  for  word.     It  goes  like  this : 

"Let's  smell  of  the  roses,  forgetting  the  thorns, 
Let's  smile  at  the  fellow  who  treads  on  our  corns. 
Let's  feast  on  the  cherries,  and  cast  out  the  stones, 
Let's  eat  the  good  fish,  avoiding  the  bones; 
Let's  taste  of  the  meat  of  the  nut, — not  the  shell. 
And  always  remember,   Heaven's  bigger  than   Hell." 

r 

Yes,  I  remember  something  that  you  wrote  about 
2  yr.   ago,  that  anybody   could  "run"  an   engine, — as 


long  as  everything  ran  all  right  but  that  when  *  it 
didn't,  it  took  an  engineer  to  do  it.  We  have  the 
usual  little  petty  annoyances  with  gaskets  blowing 
out  occasionally,  sticks  getting  in  the  condenser,  and 
all  .that  run  of  luck. 

Still,  I  suppose  that  if  everything  went  smooth  all 
the  time,  life  would  be  as  monotonous  as  living  where 
it  is  all  summer.  So  far,  however,  I  have  been  able 
to  get  away  with  anything  that  has  happened  in  the 
power  house  along  this  line. 

While  this  place  is  not  the  latest,  nor  is  it  very 
old,  yet  there  are  a  few  things  that  need  changing 
for  the  better.  One  of  these  was  the  method  of 
oiling  the  different  engines,  which  had  always  been 
done  by  means  of  the  time  honored  oil  can.  The 
waste  oil  was  caught,  however,  and  poured  into  a  filter 
in  the  cellar  to  be  used  over  again. 

It  seemed  to  me  that  there  ought  to  be  some  better 
way  than  this,  and  one  that  was  a  great  deal  more 
reliable,  and  I  gave  it  a  lot  of  thought.  First,  it 
appeared  to  me  that  the  waste  oil  ought  to  run  down 
cellar  by  gravity  instead  of  part  way  down  and  into 
cans  that  had  to  be  carried  the  rest  of  the  way. 

One  evening  when  I  was  over  at  the  Chief's  house 
(no  matter  what  for),  we  got  to  talking  about  several 
little  things  about  the  plant  and  I  brought  up  the 
question  of  oil  and  lubrication.  I  explained  my  idea 
of  the  matter  to  the  Chief  and  as  he  didn't  seem  to  be 
inclined  to  talk,  I  had  to  do  all  of  it.  Finally,  when 
is  seemed  that  all  had  been  said  that  could  be,  he 
replied  about  as  follows : 

"Have  you  any  well  defined  idea  of  how  to  go 
about  such  a  job  if  you  got  the  chance?"  I  told  him 
that  I  thought  so. 

"All  right  then.  I'll  send  you  Ed  Wilson  in  the 
morning  and  you  can  work  the  proposition  out  to- 
gether," saying  which,  he  yawned  and  went  to  bed, 
for  he  hasn't  been  well  of  late.  So  after  visiting  a 
while  with  Hazel  and  her  mother,  I  went  home  and 
worked  up  a  few  sketches  in  the  rough. 

Next  day,  we  looked  the  situation  over  as  to  how 
many  corners  we  had  to  turn  with  the  drain  piping 
and  have  it  as  simple  as  possible.  Finally  we  decided 
on  the  main,  which  was  1^-in.  pipe  branching  out 
both  ways  from  the  filter  in  the  basement.  These 
pipes  were  suspended  from  the  ceiling  as  high  as 
possible  and  still  provide  a  good  fall  towards  the  filter. 
Instead  of  elbows,  we  used  tees  and  crosses, 
plugged  to  suit,  so  as  to  provide  easy  access  in  case 
of  stoppage  with  bits  of  waste  which  will  work  in 
sooner  or  later  and  need  removing.  This  main  was 
run  to  a  convenient  location  near  the  filter  where  we 
located  a  common  kitchen  range  boiler  which  had  out- 
lived its  legitimate  field  of  usefulness  on  account  of 
2   small  pin  holes. 

These  were  plugged  with  small  brass  plugs  and 
soldered.  .A  gage  was  attached  near  the  top  and 
a  drain  run  to  the  sewer,  to  take  care  of  the  water  that 
will  leak  through  from  the  rods.  Near  the  filter  we 
placed  a  3-way  cock  arranged  in  such  a  manner  that, 
in  case  of  cleaning  or  repairing  this  water  separator, 
the  oil  could  be  drained  directly  into  the  filter, 
temporarily. 

So  far,  so  good.  Now,  it  was  simply  a  matter  of 
connecting  the  several  drain  pipes  on  the  engines 
into  this  main,  and  in  a  few  days  all  of  the  waste  oil 
ran  from  the  engine  into  the  filter  in  the  cellar  by 
gravity,  and  we  cleaned  out  all  of  the  old  filthy,  un- 
sightly pails,  pans,  and  buckets,  and  washed  up  with 
benzine. 
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Practically  all  of  the  oil  cups  were  of  the  sight 
feed  type  and  the  Chief  ordered  me  enough  cup 
bases  for  pressure  systems  and  of  the  right  type,  all 
we  had  to  do  was  to  remove  the  cup,  screw  in  a 
base  fixture  and  screw  the  cup  into  this  and  go  on 
feeding  by  hand  as  usual  till  the  entire  system  was 
completed. 

While  I  was  on  the  repair  gang,  one  day  I  found 
a  galvanized  iron  tank  of  about  150  gal.  capacity 
stored  up  in  a  loft  where  it  had  perhaps  been  over- 
looked by  the  inventory  force  for  several  years.  In- 
vestigation showed  that  it  was  made  of  about  No.  10 
steel,  riveted  and  soldered.  We  cleaned  it  out  and 
put  in  the  connections  for  a  gage  glass,  a  drain  in 
the  bottom,  and  a  1^-in.  connection  for  the  supply 
about  6  in.  from  the  bottom  came  next.  A  connection 
for  the  oil  pump  discharge  and  a  good  healthy  over- 
flow to  connect  back  to  the  filter,  completed  that. 

A  fine  location  was  found  in  a  clean  passageway 
leading  to  the  works,  well  lighted  and  high  enough 
so  that  we  had  a  head  of  about  10  lb.  above  the  bear- 
ings. A  couple  of  small  I  beams  and  a  steel  plate 
out  of  the  scrap  provided  a  substantial  platform  while 
a  landing  half  way  up  a  stairway  made  it  easily 
accessible. 

Then  we  ran  our  oil  main  down  into  the  basement 
of  the  engine  room  and  left  a  tee  opposite  each  engine 
and  put  on  a  good  master  valve,  after  which  we  ran 
a  pipe  to  each  engine,  (3  to  the  cross-compounds), 
and  came  up  along  the  inside  of  the  frame  just  ahead 
of  the  cylinder  where  we  put  on  a  lever  handle  cock 
and  from  there  ran  a  pipe  line  on  top  of  the  frame 
suported  about  2  in.  from  it,  and  nice  brass  bends 
leading  to  all  of  the  cup  bases. 

Before  coupling  up,  a  generous  blast  of  air  cleaned 
thoroughly  the  oil  pipe.  Then  I  made  a  simple 
pattern  for  the  castings  and  had  them  machined  in 
the  shop  and  with  a  couple  of  ball  checks  on  each, 
soon  had  a  single-acting  plunger  pump  an  inch  in 
diameter  for  each  engine,  which  I  connected  in  such 
a  manner  as  to  be  operated  by  a  stud  on  the  wrist- 
plate. 

The  suction  of  all  of  these  pumps  ran  to  the  filter 
where  they  connected  into  a  manifold  attached  to 
the  pure  oil  reservoir.  A  little  steam  pump  for 
emergency  completed  the  outfit. 

During  the  time  that  all  of  this  work  was  in  prog- 
ress, the  Chief  came  in  occasionally  and  looked 
things  over  but  said  little.  Oh,  once  in  a  while  he 
would  ask  what  so-and-so  was  for  and  when  explained 
to  him,  would  nod  his  head  and  leave. 

Finally  the  great  day  of  trying  it  came,  and  I 
ordered  up  3  barrels  of  engine  oil.  The  Chief,  of 
course,  has  to  O.  K.  all  requisitions  and  he  came  in 
with  the  order  and  asked  if  I  needed  all  of  the  oil  at 
once  and  I  said  I  did,  so  he  had  it  sent  up  from  the 
oil  house. 

The  oil  pump  on  one  of  the  engines  had  been 
arranged  cross-connected  so  that  the  oil  could  be 
pumped  out  of  the  barrel  and  into  the  filter.  You 
know,  father,  there  is  always  so  much  sediment  in 
the  oil  barrels,  that  this  seemed  to  be  the  best  course. 
So  the  3  barrels  were  pumped  into  the  filter  by  one 
engine,  and  from  the  filter  into  the  overhead  tank 
by   the   others. 

Why  so  many  pumps?  Well,  any  engine  is  liable 
to  be  in  operation  alone  part  of  "the  time,  depending 
on  the  load.  The  Chief  stood  around  saying  nothing, 
but  I  guess  he  was  thinking  a  lot.  Wilson  got  up 
and  turned  the  oil  into  the  main  and  from  the  main 
into  the  branches  to  the  engines  in  operation,  where 


I  turned  the  lever  cock  into  the  distributing  pipes. 

Then  it  was  simply  a  case  of  adjusting  the  feeds 
on  the  pressure  system  in  accordance  with  the  needs, 
and  shutting  off  the  cup  feeds, — and  the  whole  sys- 
tem was  in  operation  and  working  fine  without  stop- 
ping the  service  of  an  engine. 

The  Chief  looked  the  whole  thing  over  again  with 
a  careful  eye,  and  when  he  couldn't  find  anything 
to  criticise,  he  came  over  and  said, 

"Donny,  that  is  the  best  thing  there  is  around  the 
whole  dump."  It  isn't  often  he  indulges  in  such  ex- 
pressive language,  but  the  remark  was  short  and  to 
the  point,  and  made  me  feel  a  great  deal  better  than 
a  staid  and  set  speech  by  Old  Prexy,  back  at  Tech. 

We  had  a  little  trouble  though,  with  the  oil  guards, 
etc.  They  were  not  used  to  such  profuse  lubrication 
and  slopped  a  little  but  the  ingenious  Ed  soon  re- 
stored confidence.  Now  I  let  the  oil  run  a  stream 
and  find  that  there  is  less  friction  by  actual  test  with 
the  indicator  than  there  was  when  the  oil  was  fed  a 
drop  at  a  time  because  it  was  so  hard  to  take  care  of. 

Anyway,  I  feel  very  well  satisfied  with  the  whole 
job,  myself.  There  does  not  seem  to  be  any  waste 
at  all  while  before  it  seemed  that  a  barrel  of  oil 
"didn't  last  no  time."  Even  Fred  says  that  he  can 
actually  feel  the  difference  in  firing,  but  I  guess  that 
his  thirst  after  higher  education  so  late  in  the  game 
has  sort  of  turned  his  head. 

Well,  father,  I  have  been  so  interested  in  telling 
you  about  this  "stunt"  that  I  absolutely  overlooked 
the  fact  that  it  was  after  10  o'clock,  and  I  ought  to 
be  in  bed.  Hazel  wants  to  be  remembered  to  both 
of  you,  especially  mother.  I  think  both  of  you  will 
like  her.     I  do.  Affectionately  your  son, 

Donny  MacDougal. 


The  United  States  Civil  Service  Commission 
announces  an  examination  for  structural  steel  drafts- 
man, for  men  only,  on  May  2i  and  22,  1913,  to  secure 
eligibles  to  fill  2  vacancies  in  this  position  in  the  Bureau 
of  Yards  and  Docks,  Navy  Department,  Washington, 
D.  C,  at  $4.72  a  day.  Competitors  will  be  examined  in 
the  following  subjects,  which  will  have  the  relative 
weights  indicated:  i.  Mathematics  (problems  in  mathe- 
matics and  mechanics,  involving  a  knowledge  of  arith- 
metic, algebra,  geometry,  and  trigonometry,  and  including 
problems  of  moment  of  inertia,  radius  of  gyration,  and 
maximum  bending  moment  and  shear),  15;  2.  Materials, 
details,  and  specifications  (exercises  in  proportioning 
and  detailing  different  parts  of  structures;  knowledge  of 
the  properties  of  steel  and  iron  and  other  important 
materials  of  construction  ;  allowable  unit  stresses ;  speci- 
fications for  materials  and  workmanship ;  and  sketches  of 
different  details  of  construction),  15;  3.  Drawing  and 
design  (computing  strains  and  proportioning  trusses, 
girders,  etc.,  from  given  data  and  designing  in  outline 
structures  to  .meet  certain  conditions;  making  complete 
working  drawing  from  given  data  or  from  calculated 
stresses  and  sections ;  and  tracing  in  ink  from  pencil 
drawings),  30;  4.  Education,  training,,  experience,  and 
fitness,  40.  Applicants  must  have  had  not  less  than  6 
years'  suitable  practical  experience,  of  which  not  less 
than  2  years  shall  have  been  employed  in  office  drafting. 
A  technical  education  will  be  equivalent  to  3  years  of 
these  6.  Age  18  years  or  over  on  the  date  of  the 
examination.  Persons  who  desire  this  examination 
should  apply  to  the  United  States  Civil  Service  Commis- 
sion, Washington,  D.  C,  for  application  and  examination 
Form  13 1 2.  In  applying  for  this  examination  the  title 
"Structural  Steel  Draftsman  (Male),"  of  this  announce- 
ment should  be  used. 
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HAVING  obtained   the   proximate   analysis   of   coal 
as  explained  in  the  April   i   issue,  we  may  then 
judge,  to  a  great  extent,  the  value  of  the  coal  and 
whether  it  will  do  for  use  in  the  furnaces  under 
our  boilers. 

It  is  hardly  necessary  to  state  that  the  object  of  fuel 
in  a  power  plant  is  to  furnish  heat.  There  are,  however, 
conditions  surrounding  each  plant  which  govern  largely 
the  kind  of  coal  that  can  be  used  most  economically. 
Two  of  these  conditions  are  price  for  equivalent  heating 
value  and  -type  of  furnace.  Disregarding  local  condi- 
tions, the  following  classification  of  coals  given  by 
Kent  is  a  valuable  aid  to  the  engineer  who  is  selecting 
coal : 

CLASSIFICATION   OF  COALS 


Anthracite 

Semi-Anthrarite . .. 
Semi-Bituminous.  . 
Bituminous  East'n. 
Bituminous  West'n 
Lignite 


Fixed 
Carbon 


97      to  02.5 
92.5  to  87.5 
87.5  to  75 
75       to  60 
60       to  50 
Under  50 


Volatile 

Matter 


3       to     7. 

7.5  to  12. 
12.5  to  25 
25       to  40 
35       to  50 

Over  50 


Heating  Value 
per  lb.  Comb. 


14,600  to  14,800 
14,700  to  15,000 
15,500  to  16,000 
14,800  to  15,200 
13,500  to  14,800 
11,000  to  13,500 


Relative 
Value  of 
Combus- 
tible 
Semi.  Bit 
=  100 


93 
94 
100 
95 
90 
77 


POWER  PLANT  CHEMISTRY 

Classification  of  Coals,  Method  of  Selecting  Coal,  Why  Coals  Burn  with  Short  or  Long  Flame,  Chemical 

Constituents  of  Volatile  Matter 

plant  and  causes  more  or  less  trouble  in  keeping  the 
fire  clean  and  grates   in  condition   for  best  combustion. 

Sulphur,  the  percentage  of  which  we  do  not  ascer- 
tain by  the  proximate  analysis,  is  a  detrimental  constitu- 
ent of  some  coals,  making  them  unavailable,  in  many 
cases,  for  power  plant  use.  It  exists  usually  in  the 
form  of  iron  pyrites  (sulphide  of  iron,  Fe  S^)  though 
occasionally  as  sulphate  of  lime,  but  is  always  a  detri- 
ment as  it  causes  the  fusion  of  the  ash  and  forms 
clinkers.  It  has  a  slight  heating  value  when  in  the  form 
of  iron  pyrites,  but  as  sulphate  of  lime  it  gives  no  heat. 
Usually,  no  particular  difficulty  will  be  experienced  in 
using  coal  containing  as  high  as  1.5  per  cent,  but  over 
3  per  cent  will  practically  prohibit  its  use.  A  method 
for  determining  the  percentage  of  sulphur  will  be  given 
in  a  future  article. 

Taking  up  in  a  more  detailed  manner  the  chemical 
constituents  of  the  coal,  we  will  begin  with  the  volatile 
matter  and  are  compelled  to  consider  a  rather  compli- 
cated series  of  chemical  compounds.  Before  we  go 
further,  it  will  be  well  to  get  a  few  chemical  definitions 
well  established  in  our  minds. 

Without  going  into  technicalities,  a  molecule  may  be 
considered  the  smallest  particle  of  any  substance  which 
can  exist  in  the  free  state,  and  an  atom  is  the  smallest 
particle  of  matter  which  can  take  part  in  a  chemical 
change.  We  may  define  an  element  as  a  substance 
whose  molecules  are  composed  of  atoms  of  the  same 
kind  and  therefore"  cannot  be  divided  into  2  or  more 
substances  of  dififerent  kinds.  The  compound  has  its 
molecules  composed  of  atoms  of  dififerent  kinds,  and 
may  be  broken  up  into  elements. 

The  atomic  weight  of  an  element  may  be  stated  as 
the  number  of  times  heavier  an  atom  of  that  element  is 
than  an  atom  of  hydrogen,  thus,  an  atom  of  hydrogen 
is  taken  as  a  unit  for  atomic  weights. 

The  valency  of  an  element  is  its  combining  capacity 
or  a  measure  of  its  chemical  affinity.  For  example,  one 
atom  of  hydrogen  unites  with  one  atom  of  chlorine 
and  when  the  reaction  has  taken  place,  the  affinity  be- 
tween the  2  elements  is  satisfied,  that  is,  one  atom  of  chlo- 
rine will  not  combine  with  2  atoms  of  hydrogen.  But  with 
the  element  oxygen,  its  affinity  for  hydrogen  is  not  satis- 
fied with  one  atom  of  hydrogen  but  requires  2,  thus 
the  valency  of  the  element  hydrogen  is  taken  as  unity, 
since  its  valency  is  the  lowest  of  any  known  element, 
and  that  of  all  other  elements  is  compared  with  it  or 
an  element  of  equal  valency. 

Such  elements  as  hydrogen,  chlorine,  fluorine,  and 
the  like  which  have  a  valency  of  one,  are  called  mono- 
valent elements,  while  those  whose  atoms  combine  with 
2,  3,  or  4  atoms  of  hydrogen  or  other  monovalent  ele- 
ments to  form  molecules  of  the  compound,  are  called 
divalent,  trivalent  and  tetravalent  elements.  ■  It  is  a 
quality  of  many  elements  that  their  atoms  will  unite 
with  other  atoms  in  various  proportions,  according  to 
the  amounts  present,  their  temperatures,  pressure,  etc., 
the  valency  or  affinity  of  the  atom  not  being  entirely 
satisfied  by  the  atoms  of  the  other  elements  present. 

For  example,  coal  burned  with  an  insufficient  amount 
of  air  will  form  carbon  monoxide  (CO),  there  will 
most  likely  be  also  a  percentage  of  CO2,  the  proportion 
being  determined  quite  definitely  by  the  supply  of  air. 
Thus  we  see  that  while  carbon  is  a  tetravalent  element, 
it  may  also  become  divalent  under  proper  conditions. 


Using  this  as  a  guide  in  first  selecting  coal,  varying 
from  it  only  as  local  conditions  prove  advisable,  would 
seem  to  be  the  most  logical  method  of  selecting  coal. 
Then,  by  regularly  analyzing  the  deliveries  of  coal  and 
demanding  coal  of  certain  grades,  conditions  in  the 
plant  can  be  kept  uniformly  good- 

In  selecting  coal  for  a  particular  furnace,  it  should 
be  remembered  that  coal  containing  a  large  percentage 
of  fixed  carbon  burns  with  a  short  flame;  that  is,  when 
sufficient  air  is  supplied  to  the  burning  carbon,  the 
chemical  change  from  carbon  to  carbon  dioxide  is  rapid, 
so  that  the  gases  do  not  have  time  to  travel  far  before 
they    are    completely    consumed. 

In  the  case  of  coal  containing  a  large  percentage 
of  volatile  matter,  the  reverse  may  be  said  to  occur, 
that  is,  such  coal  burns  with  a  long  flame  and  requires 
considerable  space  and  .time  for  complete  combustion 
due  to  the  fact  that  the  gas  as  liberated  from  the  coal 
goes  through  changes  before  it  is  completely  consumed, 
each  change  taking  place  under  definite  conditions  of 
temperature  and  air  supply.  In  order,  then,  to  burn 
this  class  of  coal  in  a  furnace  efficiently,  it  is  necessary 
to  provide  plenty  of  combustion  space  so  that  the  gases 
do  not  become  chilled  before  complete  oxidation  can 
take  place. 

A  reasonable  amount  of  moisture  in  coal  is  not  con- 
sidered a  great  detriment,  though,  of  course,  it  must 
be  paid  for  and  when  the  coal  is  burned  this  moisture 
it  turned  to  steam  which  absorbs  from  the  coal  heat 
which  is  wasted  up  the  chimney. 

When  purchasing  coal,  therefore,  we  are  interested 
in  keeping  the  percentage  of  moisture  as  low  as  possible. 
When  speaking  of  moisture  in  coal,  as  determined  by  a 
proximate  analysis,  the  chemist  has  reference  to  the  un- 
combined  water  and  not  that  which  exists  in  combina- 
tion with  other  elements  to  form  compounds  which  are 
broken  up  at  temperatures  greater  than  212  deg.  F. 

Ash,  of  course,  is  a  waste  and  the  less  of  it  the 
better.  Not  only  does  it  have  to  be  paid  for  when  the 
coal   is   purchased,   but   it   must   be    removed    from    the 
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Having  gone  briefly  into  a  discussion  of  valency, 
we  are  in  a  position  to  understand  more  clearly  what 
takes  place  when  coal  is  heated  in  a  retort  with  air 
excluded,  forming  what  is  known  as  volatile  combust- 
ible matter. 

Gases  driven  off  (or  distilled,  as  it  is  termed)  at 
the  lower  heat  of  the  furnace,'  are  principally  the  hydro- 
carbons contained  in  the  coal.  The  elements  hydrogen 
and  carbon  combine  in  almost  innumerable  ratios,  but 
may  be  separated  into  3  series;  methane  (marsh  gas) 
is  the  first  member  of  one  series,  ethylene  (olefiant  gas) 
of  another  and  acetylene  that  of  the  third. 

Methane  is  found  free  in  nature  in  large  quantities 
in  coal  mines,  not  only  in  pockets  and  fissures  in  the 
coal  veins,  but  also  in  the  pores  of  the  coal  itself.  It 
is  composed  of  i  part  carbon  and  4  parts  hydrogen, 
the  symbol  being  CH^.  The  symbols  of  other  gases  of 
this  series  are  found  by  multiplying  the  number  of  car- 
bon atoms  in  the  molecule  by  2  and  adding  2  atoms  of 
hydrogen  to  the  next  lower  in  the  series ;  the  result 
being  the  atoms  of  hydrogen  in  the  molecule,  thus  in 
this  series  we  have  ethane  CaHg,  propane  CgHg,  butane 
C4H10,  etc.  Methane  is  a  colorless  gas,  having  no  taste 
or  smell,  it  burns  in  air  or  oxygen  with  a  feebly  lumin- 
ous flame.  When  mixed  with  air  or  oxygen  and  ignited, 
the  mixture  explodes  with  great  violence.  The  prod- 
ucts of  complete  combustion  are  water  and  carbon 
dioxide. 

The  second  series  of  the  hydrocarbon  group  begins 
with  ethylene  or  commonly  known  as  olefiant  gas  which 
has  the  chemical  symbol  C2H4,  in  this  series  the  atoms 
of  hydrogen  are  twice  those  of  carbon,  the  symbols  run- 
ing  CjH^,  C3H6,  C4H3,  CgHio,  etc. 

Ethylene  is  a  colorless  gas  having  a  somewhat  pleas- 
ant ethereal  odor,  it  burns  with  a  highly  luminous  flame, 
forming  carbon  dioxide  and  water.  When  mixed  with 
the  proper  proportion  of  oxygen  and  ignited,  it  explodes 
with  great  violence.  Ethylene  together  with  higher 
members  of  the  series  forms  the  principal  illuminating 
constituent  of  coal  gas. 

The  first  member  of  the  third  hydrocarbon  series 
is  acetylene,  the  symbol  being  CjHo,  the  other  members 
of  the  series  have  twice  as  many  hydrogen  atoms  less 
2,  as  there  are  carbon  atoms,  the  symbols  running  C2H2, 

^3^4>    '^4-'^6>    *-'6-'^10>    ^7-'^12'    etc. 

Acetylene  is  a  colorless  gas  which  has  an  extremely 
offensive  odor  and  when  inhaled  will  rapidly  induce 
headache  and  in  an  undiluted  state  is  poisonous.  Acety- 
lene burns  with  a  highly  luminous  and  smoky  flame, 
but  with  specially  constructed  jets  it  gives  a  pure  white 
light  of  great  intensity. 

The  other  volatile  products  of  coal  which  are  driven 
off  by  distillation  are  coal  tar  and  ammoniacal  liquor. 

Coal  tar  is  another  hydrocarbon  compound  which, 
under  proper  temperature  and  air  supply,  will  burn  to 
carbon  dioxide  and  water. 

Ammoniacal  liquor  is  ammonia  gas  dissolved  in 
water,  but  by  the  action  of  the  furnace  heat  the  ammonia 
is  driven  off  and  with  proper  supply  of  air  and  appli- 
cation of  heat  it  unites  with  oxygen. 

A  study  of  the  constituents  of  the  volatile  matter 
shows  that  it  will  all  burn  in  air  with  the  production 
of  heat  and  that  the  products  of  complete  combustion 
are  water  and  carbon  dioxide  (CO,).  Another  im- 
portant fact  is  that  the  volatile  matter,  under  the  com- 
paratively low  temperature  of  distillation  or  insufiicient 
air  supply  precipitates  free  carbon  which  gives  the  gases 
a  dark  color  and  causes  what  is  commonly  called  smoke, 
when  this  gas  and  free  carbon  have  completely  burned, 
however,  the  products,  carbon  dioxide  and  water  vapor, 
are  colorless. 


The  percentage  of  volatile  combustible  matter  varies 
greatly  with  the  quality  of  the  coal,  in  fact  coal  is  classi- 
fied according  to  its  percentage  of  volatile  combustible 
and  fixed  carbon  constituents. 

After  the  volatile  matter  is  driven  off,  the  remainder 
is  coke  consisting  of  fixed  carbon  and  ash.  When  this 
is  burned  the  carbon  unites  with  the  oxygen  in  the  air 
to  form  carbon  dioxide  (CO,).  Carbon  and  hydrogen 
are  the  principal  heat  producing  elements  contained  in 
coal  and  in  the  next  article  of  the  series  it  is  proposed 
to  give  methods  for  determining  the  amount  of  heat 
in  coal  both  by  means  of  experiment  and  by  approximate 
formulas. 

COOLING  THE  ENGINE  BEARINGS 

By  Allen  R.  Kupfer 

IN  our  plant  the  oil  furnished  was  the  cheapest  grade 
that  could  be  bought,  consequently  we  had  trouble 
all   the   time   with   hot   boxes,   journals   or  broken 
belts,   particularly  the  engine  bearings  were  hard 
to  keep  cool. 

At  last  we  solved  the  problem  by  taking  a  brass 
oil  cup,  drilling  it  with  a  ^>^-in.  drill  and  making  an 
aluminum  pin  with  a  V-shaped  end.  This  pin  ran 
on  the  engine  journal  and  we  used  common  mica  axle 
grease  which  was  supplied  by  the  pin.  We  fixed  the 
engine  bearing  trouble. 

Dr.  Charles  W.  Eliot,  President  Emeritus  of  Har- 
vard, was  the  guest  of  honor  at  the  annual  banquet  of 
the  employes  of  the  Simplex  Wire  and  Cable  Co.,  Boston. 
Dr.  Eliot  considered  the  profit-sharing  plan  originated 
by  this  company  one  of  the  best  he  had  ever  seen. 

Dr.  Eliot  said  that  some  plan  of  profit-sharing  is  the 
most  effective  method  he  has  found  for  furnishing  a 
motive  of  especial  interest  to  employes.  In  spite  of  the 
fact  that  wages  have  steadily  advanced  and  the  hours  of 
labor  have  decreased,  this  has  not  tended  to  bring  about 
happiness  and  contentment  among  the  laboring  classes. 
There  must  be  some  additional  motive  back  of  all  labor 
which  will  give  a  man  an  incentive  to  work,  something 
in  which  he  is  vitally  interested.  He  wants  to  look  for- 
ward to  something  besides  his  regular  daily  wages.  He 
wants  a  share  in  the  profits  he  has  helped  to  produce. 

The  profit-sharing  system  which  the  Simplex  Co.  has 
adopted  has  several  interesting  features.  On  the  first 
day  of  each  year  a  list  of  the^ names  of  those  employes 
of  the  company  who  have  been  in  continuous  service  for 
the  previous  12  months  is  prepared.  The  men  on  this 
list  are  entitled  to  share  in  the  profits  of  the  company 
if  they  are  still  in  its  employ  on  the  first  of  March. 

The  directors  determine  the  percentage  of  the  net 
profits  that  shall  be  appropriated  to  the  profit-sharing 
system  for  each  year.  Extreme  publicity  of  the  aft"airs 
of  the  company  is  avoided  and  the  company  protects  itself 
by  a  rule  that  it  will  not  pay  to  one  man  over  20  per  cent 
of  his  earnings.  A  table  of  dividends  paid  shows  that 
these  have  been  as  high  as  18  per  cent  of  the  men's 
earnings  in  1906  and  1907  and  as  low  as  9  per  cent  in 
1910.  Thus  the  size  of  the  dividend  depends  on  the 
success  of  the  year's  business. 

This  system  has  been  given  a  thorough  tryout.     The 
share  of  each  worker  is  in  proportion  to  his  pay.     The 
men  become  interested  in  the  results  of  their  own  labor     , 
as  well  as  watchful  in  preventing  the  mistakes  of  fellow-    \ 
laborers.    Each  one  has  an  incentive  to  do  his  best  work. 

Dr.  Eliot  said  that  he  believed  that  it  is  essential  for 
the  officials  of  any  company  to  gain  the  confidence  of 
their  men  before  any  such  plan  can  be  completely  suc- 
cessful. 
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I     LETTERS  DIRECT  FROM  TIM 


Cash  Paid  For  Ideas  Accepted.      Sketches  Desirable. 
We  Xake  '^he  ^Drawings 


ANT     ■ 


OIL  BURNING  FURNACES 

J  HAVE  noticed  several  articles  describing  various 
methods  of  burning  fuel  or  crude  oil,  but  have 
never  seen  anything  resembling  the  method  used  in 
the  plant  where  I  am  employed.  To  begin  with  we 
have  4  Heine  water-tube  boilers  of  250  rated  horse- 
power each,  one  of  \yhich  must  be  out  of  service  most 
of  the  time  for  cleaning  on  account  of  bad  water, 
leaving  only  3  boilers  available  for  constant  service. 
These  must  at  times  develop  200  per  cent  of  rated 
capacity  to  handle  the  load,  which  occasionally  drops 
to  the  normal  rated  capacity  of  boilers. 

After  trying  out  various  furnaces  and  burners 
with  various  degrees  of  success,  but  still  being  unable 
to  get  the  required  amount  of  steam  without  making 
black  smoke,  we  devised  and  installed  the  outfit 
shown  in  the  accompanying  sketch. 

The  burners  are  made  of  ^-in.  oil  pipe  enclosed 
in  a  2-in.  steam  pipe,  steam  being  used  to  heat,  vapor- 
ize and  atomize  the  oil  during  its  passage  through 
the  heater-burner,  which  extends  from  front  of  ash 
pit  back  through  it  and  up  through  openings  in  bridge- 
w^all  to  a  point  about  midway  between  the  slightly 
lowered  grate  level  and  boiler  tubes. 


■■^s^^F'/voi^s 


FIG.  1.     SUCCESSFUL  OIL  BURNING  FURNACE 

Steam  gathers  the  vaporized  oil  as  discharged 
from  oil  nozzle  and  hurls  it  toward  the  front  of  fire- 
box where  it  meets  a  supply  of  air  coming  up  through 
a  4  by  6-in.  opening  left  in  floor  of  firebox.  This  air, 
however,  is  not  sufficient  to  produce  complete  com- 
bustion, therefore  a  secondary  supply  is  afforded 
through  the  hollow  bridge-wall  shown  in  section  AB, 
which  is  regulated  by  a  hand  damper. 

The  object  in  passing  secondary  air  through 
bridge-wall   as   often   as   possible   before   releasing   it, 


is  to  bring  it  to  the  highest  possible  temperature, 
thereby  instead  of  cooling  the  gases  coming  over 
bridge-wall,  it  mixes  with  all  unburned  gases  and 
causes  more   complete  combustion. 

We  find  also  that  it  is  possible  to  run  with  stack 
damper  nearly  closed  which  gives  us  a  low  flue  gas 
velocity,  and  contributes  largely  toward  a  low  stack 
temperature,  high  CO,  and  consequently  a  high  effi- 
ciency at  a  heavy  overload.  B.  M.  Babcock. 


BORING  SCALE  OUT  OF  BOILER  TUBES 

J)IFFICULTY  is  sometimes  encountered  in  boring 
scale  out  of  the  tubes  of  a  vertical  water-tube 
boiler  and  I  have  devised  the  following  plan  which 
works  well  in  our  plant.  We  have  a  battery  of  B. 
&  W.  boilers  with  the  drum  heads  placed  only  3  ft. 
apart  which  makes  rather  cramped  working  space  and 
it  is  necessary  to  shut  down  2  boilers  when  we  wish 
to  clean  one.  The  scheme  avoids  the  danger  of  a 
leaky  stop  valve  when  a  man  is  in  the  boiler. 


El 


:^ 


^/:yj  "xsrr  b  oards  < 


■W¥t¥M¥M¥r 


WHHHHHHHr 


^ru^B/NE  HOSE 


liiiiii 


Of/^/N 


BORING  OUT  TUBES  OF  VERTICAL  BOILER  AND  PLAN  VIEW 
OF  LEVER  USED 

Two  boards  1  by  5  in.,  5  ft,  long  are  put  together 
and  drilled  with  ^-in.  holes  6  in.  apart;  this  makes  a 
lever  that  can  be  extended  to  any  desired  length.  A 
V  notch  is  cut  in  the  end  of  one  board  which  serves 
as  a  holder  for  the  turbine  hose.  A  block  may  be 
nailed  on  the  under  side  of  the  board  at  the  desired 
distance  from  the  end  to  serve  as  a  fulcrum. 

After  entering  the  turbine  in  the  tube  it  goes  down 
with  its  own  weight  and  to  raise  it  we  use  the  lever 
described,  the  end  extending  into  the  next  boiler 
through  the  manhole.  By  this  means  it  is  not  neces- 
sary for  a  man  to  enter  the  boiler  drum. 

E.  Newmian. 


I 


IMPROVISED  GASKET 

ONCE  had  the  experience  of  losing  a  cylinder  head 
gasket  and  practically  no  rubber  in  the  plant.  A 
new  gasket  was  made  and  worked  for  months,  the 
material  being  a  part  of  a  breakfast  food  carton.  The 
heavy  paper  used  in  these  big  boxes  will  hold  on 
steam  or  hot-water  end  of  a  pump,  also  as  a  manhead 
gasket  when  you're  caught  short ;  use  them  on  your 
cold  water  pump  or  in  steam  line  on  the  heater  plates 
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or  doors  when  they  require  gaskets  and  if  you  will 
rub  a  bit  of  graphite  over  the  faces,  they  can  be  taken 
off  and  replaced  easily. 

To  use  graphite  to  cover  face  of  gasket,  don't  mix 
it  with  oil ;  wet  with  water  if  you  wish,  but  don't  use 
oil,  as  it  rots  the  rubber. 

In  the  March  1  issue  Donald  MacDougal  tells  how 
he  made  the  mistake  of  not  looking  ^t  the  heads  of  the 
pump.  He  is  not  the  first  or  the  last  one  who  will 
do  it  and  don't  forget  there  is  another  troublesome  gasket 
in  a  pump;  it  is  around  the  casing  in  the  water  end, 
so  when  your  pump  is  in  apparently  first-class  shape, 
yet  falls  down  on  the  job  of  holding  the  water  level, 
just  take  a  look  at  this  gasket. 

Remove  the  studs  holding  casing  into  body  of  pump 
and  tighten  up  the  plunger;  this  will  usually  move  the 
casing  out  so  gasket  can  be  examined.       J.  C.  Lee. 


COMMUTATOR  AND  DUPLEX  PUMP 
TROUBLES 

'PHE  letter  on   slotting  commutators  by  Joseph   H. 

Unsworth  in  the  February  15,  1913,  issue  of  Prac- 
tical Engineer  was  quite  interesting  to  me  particu- 
larly that  part  of_it  which  refers  to  the  use  of  a  piece 
of  sandpaper  fastened  to  a  block  of  wood,  and  used 
to  smooth  the  surface  of  a  commutator. 

About  one  year  ago  I  took  charge  of  a  plant  which 
contained  a  20-hp.  motor,  the  commutator  of  which 
was  badly  worn  causing  the  brushes  to  spark  severely. 

My  predecessor  had  made  a  block  of  wood  the 
same  curvature  as  the  commutator  and  with  the  piece 
of  sandpaper  fastened  to  it  had  tried  to  remedy 
the  trouble,  his  object  being,  he  told  me,  to  cut 
the  edges  of  the  grooves  on  the  commutator  deeper 
in  order  that  the  brushes  would  rest  evenly  on  the 
surface  of  the  commutator. 

I  could  see  at  the  start  that  this  was  a  useless 
task  and  as  the  condition  was  such  that  the  com- 
mutator could  not  be  taken  out  to  be  trued  up  in  a 
lathe  I  had  to  find  other  means  to  stop  the  sparking. 

The  brush  holders  were  constructed  so  that  the 
brushes  could  wear  nearly  down  to  where  the  leads 
were  connected  before  being  renewed,  and  for  this 
reason  the  brush  holders  were  made  about  twice  the 
thickness  of  a  brush  in  order  to  let  the  lead  connec- 
tions pass  through  the  holder. 

I  procured  a  piece  of  sheet  carbon  and  made  some 
brushes  that  practically  filled  the  whole  of  the  space 
v/ithin  the  holders,  m.aking  them  long  enough  so  that 
they  would  wear  a  reasonable  length  of  time  before 
the  lead  connections,  which  are  in  the  shape  of  a 
bar  would  strike  the  top  of  the  brush  holder. 

When  fitting  these  home-made  brushes  to  the  com- 
mutator I  worked  the  sandpaper  in  a  direction 
parallel  with  the  commutator  instead  of  in  the  direc- 
tion of  its  circumference  in  order  that  the  face  of  the 
brushes  would  fit  the  grooves  in  the  commutator 
better.  When  the  motor  was  started  the  sparking 
at  the  commutator  had  entirely  disappeared,  and  the 
motor  is  still  running  with  the  same  set  of  brushes 
and  the  commutator  in  the  same  condition.  Since 
that  time  I  have  given  the  commutator  an  occasional 
application  of  commutator  compound  and  a  little 
light  sandpapering,  in  fact  I  have  less  trouble  with 
this  motor  than  some  of  the  others  whose  commuta- 
tors are  practically  in  good  shape. 

From  observations  of  motors  of  the  same  type 
and  horsepower  in  other  factories  I  was  at  a  loss  to 
know  at  the  start  just  how  this  trouble  had  been  over- 
come. 


There  was  considerable  side  play  to  the  armature 
shaft  of  this  motor,  I  also  saw  that  there  was  no 
way  of  stopping  it  at  that  time. 

I  came  to  the  conclusion  that  this  side  play  simply 
threw  the  smaller  brushes  out  of  the  grooves,  and  as 
they  were  a  very  poor  fit,  they  had  but  little 
bearing  surface  on  the  commutator,  and  here  too  the 
motor  was  loaded  to  its  fullest  capacity  which  helped 
to  increase  the  sparking.  After  the  larger  brushes 
were  fitted  to  the  commutator  it  had  a  tendency  to 
run  more  central,  and  as  the  larger  brushes,  fitted 
in  the  manner  which  I  have  described,  had  more  of 
their  surface  in  contact  with  the  commutator  the 
sparking   ceased    entirely. 

Should  this  commutator  continue  to  run  as  well 
as  it  has  for  the  past  year,  the  chances  are  very  slim 
of  its  ever  being  trued  up  unless  some  other  trouble 
arises  that  will  make  it  necessary  to  take  out  the 
armature. 

In  the  same  issue,  Chas.  Burns  has  an  interesting 
article  about  some  troubles  he  had  with  a  duplex 
pump. 

Troubles  of  this  kind  and  the  manner  in  which 
they  are  overcome  should  be  kept  in  mind  by  those 
who  have  not  had  much  experience  in  the  operation 
of  these  pumps,  for  the  time  is  likely  to  come  when 
such  knowledge  will  come  in  very  handy. 

I  knew  of  a  young  engineer  who  took  the  examina- 
tion for  an  engineer's  license  in  a  state  where  these 
examinations  were  rather  stringent,  and  while  he  was 
fairly  well  posted  in  regard  to  engines,  boilers,  etc., 
he  had  but  little  knowledge  of  the  duplex  pump. 
He  did  not  succeed  in  obtaining  the  license. 

A  few  years  ago  I  returned  to  a  situation  which 
I  previously  held  for  about  2  yr.  When  I  left,  things 
were  in  good  running  order,  but  upon  my  return  I 
found  one  of  the  duplex  pumps  in  very  bad  shape. 
This  pump  could  not  be  operated  except  at  a  very  high 
speed,  as  the  piston  rods  were  so  badly  worn  on  the 
water  end  that  the  shoulders  caused  by  the  wear 
would  bind  in  the  packing  and  cause  the  pump  to  stop. 

This  pump  was  used  as  an  attemporator  pump  and 
in  this  case  had  to  be  kept  in  operation  84  hr.  a  day, 
which  made  it  necessary  to  overcome  the  difficulty  in 
some  way.  There  was  no  spare  pump  at  hand  and 
as  the  owners  refused  to  buy  a  new  one,  I  overcame 
the  trouble  for  the  time  being  in  the  following  manner. 

The  lost  motion  for  the  slide  valve  in  this  case 
was  a  fixed  quantity,  so  I  made  liners  out  of  pieces 
of  tin  and  inserted  them  between  the  nut  on  the  "valve 
stem  and  the  projections  on  the  back  of  the  valve. 
This  shortened  the  stroke  of  the  pump  and  by  remov- 
ing some  of  the  packing  from  the  stuffing  boxes  on 
the  water  end,  the  pump  ran  fairly  well  until  the 
weather  became  cool  enough  to  have  the  rods  renewed. 

Another  time  I  had  trouble  with  a  duplex  pump 
which  short  stroked  on  one  side.  Upon  examination 
I  found  that  one  water  cylinder  Avas  larger  than  the 
other,  and  as  the  night  engineer  had  packed  both 
pistons  with  the  same  size  packing,  the  side  on  which 
the  smaller  cylinder  was  located  short  stroked. 

Shortly  afterwards  these  cylinders  were  bored  out 
the  same  size  and  the  trouble,  of  course,  disappeared. 

I  have  met  engineers  who  considered  such  a  thing 
as  a  duplex  pump  of  secondary  importance,  but  my 
opinion  is  that  an  engineer  who  thoroughly  under- 
stands the  principles  which  govern  the  operation  of  a 
duplex  pump  will  be  able  to  take  care  of  such  troubles 
as  I  have  written  of  here  which  are  submitted  from 
time  to  time.  W.  S. 
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CORRECTION  OF  SLIDE  RULE  PROBLEM 

J   ENJOY  working  problems  with  the  slide  rule,  and 

for  practice  I  reviewed  your  pump  example  on 
])age  325,  March  15  issue.  I  wish  to  call  your  atten- 
tion to  several  errors  in  this  work. 

2,000,000 

=13.888,   not    13. 8().      13.89   is   nearer 

24  X  60  X  100 
and  close  enough  for  practical  purposes. 

Using  13.89  gal.  gives  a  percentage  a  little  better 
than   98. 

9.72  X  1000 

(H)  =  $0.0092,  not  $0,092. 

76,200  X  13.86 

In  24  hr.  2,000,000  gal.  at  $0,092  per  I\I  would 
cost  $184.00.     You   can   readily   see  this   is   incorrect. 

On  page  326  a  little  past  the  middle  of  first 
column  is  given  112  deg. ;  no  doubt  this  is  a  typo- 
graphical error  and  should  have  been  212  deg. 

John  C.  Brown. 


A  CRITICISM 

QN  page  192  of  February  1  issue,  under  the  heading 

(A  Criticism),  Mr,  Dixon's  letter  is  very  educative, 
but  I  would  question  his  answers  to  questions  No. 
11  and  12  and  fear  that  his  answers  to  these  questions 
would  not  secure  a  second  class  engineer's  license 
in  Massachusetts. 

If  while  shutting  down  a  condensing  engine  the 
condenser  should  stop,  what  would  you  do? 

I  would  turn  the  steam  on  the  engine  again,  then 
cut  out  the  condenser  which  should  have  been  done 
before  trying  to  shut  down  in  the  first  place. 

No.  12.  If  you  had  a  condensing  engine  fully 
loaded  and  the  condenser  broke  down  what  would 
you  do? 

When  this  occurs  with  a  compound  condensing 
engine  we  lengthen  the  cutoff  on  the  low  side  as  much 
as  possible  and  give  that  side  some  live  steam  which 
does  the  trick  until  we  can  shut  down  and  then  set 
the  exhaust  valves  to  close  a  little  later  as  it  doesn't 
need  so  much  compression  when  running  noncon- 
densing.  Some  run  an  engine  with  the  governor 
block  in  and  running  below  speed  but  it  is  dangerous 
practice  and  the  point  the  inspector  is  trying  to  make 
when  asking  this  question  is  whether  or  not  you 
would  resort  to  this  practice  in  order  to  keep  going. 

A.  W.  Griswold. 


METALLIC  PACKING 


I 


N  reply  to  an  inquiry  by  Thos.  C.  Robinson  in  Prac- 
tical Engineer,  page  188,  February  1,  I  should  say 
that  I  have  used  various  kinds  of  soft  packing  and  also 
many  kinds  of  metallic  packing  for  steam  pressures 
up  to  145  lb.  pressure  per  square  inch.  I  have  used 
metallic  packing  on  engines  under  various  conditions, 
and  have  found,  for  similar  conditions,  as  much  as  one- 
half  difference  in  the  lasting  qualities  of  packing — one 
packing  lasting  almost  one-half  longer  on  one  engine 
than  on  the  other,  and  that  the  packing  that  lasted  the 
longest  wore  piston  rod  the  least. 

This  was  in  a  plant  having  2  450-hp.,  and  2  750-hp. 
engines.  One  kind  of  metallic  packing  was  used  on 
the  450-hp.  engine,  and  another  kind  was  used  on  the 
750-hp.  engine,  with  the  results  stated  above.  Soft 
packing  was  tried  with  unsatisfactory  results  on  the 
above  engine.  These  metallic  packings  were  used  on 
the  piston  rods  only,  as  the  soft,  or  fibrous  packing 


was  good  on  the  Corliss  valve  stems.     I  have  about 
decided  that  when  the  rods  are  large,  a  high  rate  of 
speed  required  and  where  steam  pressure  is  medium 
or  above,  the  metallic  packing  is  the  best. 

On  small  rods,  or  where  steam  pressure  is  low,  or 
where  travel  in  feet  per  second  is  small  I  think  the 
soft,  or  fibrous  packing  gives  good  satisfaction,  that  is,, 
if  you  get  a  good  kind  and  give  it  a  fair  show. 

O.  L.  Harper. 


METALLIC   PACKING   FOR   ENGINE 

I  QUITE  agree  with  Charles  J.  Mason  about  the 
metallic  packing,  although  I  have  none  on  any  of 
my  pumps,  yet  I  have  been  using  them  for  the  last 
3  yr.  on  my  mill  engine,  \he  size  of  which  is  20  and  38 
by  54  in.,  and  runs  at  64  r.p.m.,  and  it  is  a  tandem  com- 
pound condensing  engine. 

As  both  the  cylinders  were  not  and  are  not  in  one 
level,  it  was  giving  us  much  trouble  when  we  were 
using  soft  packing.  High-pressure  stuffing  boxes 
would  not  be  kept  steam  tight,  and  in  the  low-pressure 


POSITION    OF    PISTON    ROD    IN    STUFFING    BOX 

cylinder  vacuum  could  not  be  maintained  as  high  as 
desirable.  If  the  packings  were  tightened  any  more, 
there  would  be  an  increase  in  the  consumption  of  fuel, 
and  the  tightness  of  the  stufftng  boxes  could  only  be 
maintained  for  a  short  time. 

After  fitting  the  metallic  packings,  with  the  same 
condition  of  the  cylinder-level,  there  is  no  more  trouble 
except  the  inspection  and  renewal  (if  any  required) 
of  the  parts  of  the  packing  at  an  interval  of  a  few 
months. 

The  illustration  shows  how  the  piston-rod  is  work- 
ing in  the  low-pressure  cylinder,  yet  there  is  no  trouble. 

N.   N.   Bava-adam. 


WATER  IN  ASH  PIT 

LATELY  I  have  formed  the  practice  of  putting 
water  in  the  ashpit,  ostensibly  for  the  purpose  of 
preventing  the  formation  of  clinkers,  as  the  coal  we 
are  burning  is  high  in  ash  and  easily  fusible,  thus 
tending  to  choke  the  airspace  in  grate  surface. 

There  being  a  closed  feed-water  heater  in  the  plant, 
the  water  at  the  bottom  of  heater  due  to  the  condensa- 
tion from  exhaust  steam,  is  piped  to  flow  to  the  ash- 
pit or  is  carried  off  into  the  sewer  through  a  cross- 
connection  when  not  needed. 

This  arrangement  of  piping  has  averted  to  a  large 
degree  the  formation  of  clinkers,  which  has  been  a 
troublesome  question  of  long  standing  and  necessitated 
cleaning  the  fires  frequently.  L.  H.  Banner. 
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For  Saving  '^ime,    IVorJ^  and  'trouble 


Pump  Repair  Job 

'PHE  water  end  of  the  pump  was  left  without  drain- 
ing and  during  a  cold  night  it  froze  and  burst  as 
indicated  by  the  irregular  lines  on  the  sketch.  It  was 
a  feed  pump  and  as  a  new  one  could  not  be  obtained 
in  time,  the  writer,  being  a  machinist,  was  called  upon 
to  repair  it  if  possible. 
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BROKEN    WATER    CYLINDER    OP    BOILER    FEED    PUMP    AND 

REPAIR 

Four  Studs  were  tapped  into  the  sides  as  shown 
and  the  pump  turned  over  to  the  brass  foundry  with 
instructions  for  the  patch  to  be  cast  on  the  pump. 
The  casting  was  done  and  returned  to  machine  shop 
where  the  writer  finished  it  and  put  the  pump  to- 
gether. It  was  tested  to  250  lb.  cold  water  pressure 
and  found  to  be  perfectly  tight.  The  pump  was 
put  into  service  in  less  than  a  day  after  it  was  broken. 

R.  E.  Maguire. 


Grounded  Shunt  Circuit 

'PROUBLE  with  a  200-kw.  d.c.  machine  was  caused 
by  a  monkey  wrench  in  the  hands  of  an  oiler,  who 
was  engaged  in  tightening  up  the  nuts  on  the  switch- 
board, coming  in  contact  with  the  nut  and  the  sliding 
contact  of  the  rheostat  at  the  same  time. 

The  oiler  was  comparatively  unhurt  but  the  shunt 
lead  from  the  resistance  box  to  the  generator  was 
burned  off  inside  the  box. 

After  repairs  had  been  completed  at  this  point  it 
was  found  that  the  voltage  would  build  up  very  slowly. 
On  plugging  in,  however,  on  the  double  scale  volt 
meter  in  opposition  to  the  line  voltage  in  order  to 
parallel  at  zero,  as  is  the  custom,  it  was  found  that 
the  small  resistance  thus  created  was  sufficient  to 
pull  the  voltage  down  to  nothing,  but  when  the  plug 
was  removed  the  voltage  would  build  up  slowly  as 
before. 


Although  the  polarity  indicated  all  right  on  the 
volt  meter,  it  was  thought  best  to  test  for  reversal 
polarity  but  without  results. 

At  last  a  thorough  test  with  a  magneto  revealed  a 
ground  in  the  shunt  circuit  which  was  discovered  to 
be  where  the  wire  ran  through  the  concrete  floor  into 
the  conduit;  the  wire,  which  was  lead  covered  cable, 
was  grounded  on  the  lead  covering  as  well  as  on  the 
concrete. 

After  this  had  been  repaired  it  was  found  that  the 
trouble  had  vanished.  E.  C.  B. 


Whistling  Pump;  Leaky  Flange 

J  LIKE  to  go  visting  brother  engineers,  whenever  I 
have  the  chance,  because  I  always  learn  something 
that  is  well  worth  the  time  spent.  I  recently  saw  a 
little  device  on  a  sump  pump  that  saves  the  man  in 
charge  a  lot  of  trouble,  and  is  simple.  The  pump  in 
question  is  of  the  centrifugal  type,  driven  by  a  small 
vertical  engine,  and  set  directly  over  the  well,  as  space 
is  limited,  and  the  surplus  water  has  to  be  pumped  out 
almost  continuously.     The  pump  would  often  lose  its 
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FIG.    1.   WHISTLE    ON    PUMP    LINE 
FIG.   2.     PLUGGING   SAND   HOLE   IN  FLANGE 

vacuum  on  acount  of  hot  water,  and  as  the  place  is 
rather  noisy,  the  water  would  run  on  the  floor.  To 
overcome  this,  a  small  tin  whistle  was  soldered  to  a 
^-in.  nipple;  this  was  screwed  into  a  tee  with  a  long 
thread  on  the  inside,  and  an  elbow  placed  on  the  inside ; 
as  long  as  the  pump  is  working,  the  whistle  is  sounded, 
but  as  soon  as  the  suction  breaks,  the  whistle  stops; 
it  can  be  heard  quite  a  distance  from  the  pump.  The 
whistle  is  of  the  small,  flat  type,  such  as  used  on  pea- 
nut roasters ;  the  sketch  explains  the  arrangement.   , 

In  another  plant  I  found  the  folowing:    An  8-in. 
flange  that  connects  the  boiler  yoke  with  the  header. 
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gave  trouble  by  leaking  at  the  bolt  holes.  Different 
kinds  of  gaskets  were  tried,  but  the  trouble  continued. 
A  corrugated  copper  gasket  with  asbestos  rings  was 
put  in  and  the  ^-in.  studs  pulled  down  as  hard  as 
they  would  stand;  but  after  a  few  days  the  leak  was 
there  again.  Now  it  was  decided  to  replace  the  flange 
with  another,  but  as  it  was  screwed  and  beaded  this 
was  no  easy  job,  so  the  surface  was  scraped  clean 
and  examined  thoroughly,  and  the  cause  of  all  the 
trouble  found  to  be  a  minute  sand  hole,  which  ran  from 
the  upper  edge  of  the  flange  downward  towards  the 
bolt  hole.  By  locating  the  direction  of  the  hole,  and 
drilling  into  it,  the  flange  was  found  to  have  a  hole 
in  the  center  near  a  bolt  hole.  A  ^-in.  plug  was 
screwed  in  and  sawed  off,  and  the  flange  gave  no 
further  trouble.  R.  Thiede. 


Trouble   with  Feed-Water  Piping 

I  HAD  charge  of  a  large  power  plant  at  one  time, 
and  had  trouble  with  the  feedwater  eating  out  the 
feed-water  piping  and  some  of  the  boiler  plates. 
Where  the  feed-water  pipe  entered,  the  boilers  became 
cut  and  eaten  so  badly  that  it  was  impossible  to  stop 
them  from  leaking  around  the  pipe.  The  pipe,  where 
it  entered  the  boilers,  was  double  strength,  2^/2  in.  in 
diameter.  New  pipes  were  cut  and  threaded  and  the 
hole  in  the  boiler  sheet  was  tapped  out  until  the  hole 
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was  too  large  for  the  standard  size  double  strength 
pipe,  and  it  was  so  close  to  a  seam  in  the  boiler  drum 
that  it  was  not  practical  to  ream  out  and  tap  the  hole 
for  3-in.  pipe;  so  I  ran  a  2>^-in.  pipe  tap  through  the 
sheet  and  then  took  a  piece  of  double  strength  pipe 
and  had  the  backsmith  upset  the  end  while  heated 
until  the  pipe  was  somewhat  larger  than  standard, 
then  we  opened  up  the  pipe  machine  to  cut  a  good 
thread,  and  threaded  the  pipe  where  it  was  enlarged. 
Then  the  pipe  was  screwed  into  place  and  proved  to 
be  a  good  job.  O.   L.   Harper. 


Handy  Windlass;  Expansion  Bolt 

fjERE  is  a  kink  that  I  have  often  found  useful  when 
I  was  alone  and  wished  to  move  some  large  body 
that  was  too  heavy  for  my  strength.  It  is  called  a 
Spanish  windlass,  and  was  invented  (So  I  was  told, 
by  the  old  civil  engineer  who  showed  it  to  me)  by  the 
South  American  Indians  and  was  commonly  used  by 
them  to  haul  their  boats  onto  the  bank  of  the  stream 
or  rivers. 

The  necessary  material  to  make  this  windlass  is 
first,  a  strong  rope,  second,  2  crowbars  or  wooden 
levers  (I  have  used  \]A-\n.  steam  pipe),  third,  an 
immovable  post  or  solid  anchorage  to  wdiich  one  end 
of  the  rope  can  be  made  fast. 

Now  hitch  the  other  end  to  the  object  to  be  moved, 
leaving  just  slack  enough  to  get  a  twist  around  one 
of  the  levers  as  shown  at  A.     Next,  take  the  other 


lever  or  bar,  and  placing  one  end  on  the  ground  or 
floor  let  the  middle  part  of  it  set  into  the  corner  formed 
by  the  intersection  of  the  twisting  lever  and  the  rope, 
as  shown  at  B.  Now,  by  sweeping  the  long  end  of  the 
first  lever  in  a  horizontal  plane  and  in  the  direction 
shown  by  the  arrows,  one  man  can,  with  a  4-ft.  lever, 
exert  strain  enough  to  drag  ^/^  ton  on  a  floor  or  hard 
ground  and  not  work  hard  either.  I  have  often  moved 
2  tons  on  rolls  or  a  wagon.     If  one  gets  tired  or  if 
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FIG.   1.     A  HANDY  WINDLASS 

alone  and  wishes  to  drop  the  sweep  for  any  reason,  all 
that  is  necessary  is  to  bring  the  sweep  parallel  with 
the  drag  line  and  bind  or  strap  it  there  and  in  this  way 
avoid  doing  a  lot  of  twisting  a  second  time.  This 
isn't  very  fancy  but  is  worth  knowing  and  will  often 
save  a  long  wait  for  chain  falls,  etc.,  and  save  many  a 
back  ache  besides. 

I  was  at  one  time  several  miles  from  a  hardware 
store  and  found  that  I  needed  some  expansion  bolts 
in  order  to  complete  some  repairs  to  the  plant  in 
which  I  was  working.     It  would  take  at  least  2  days 
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IMPROVISED   EXPANSION  BOLT 


to  send  out  for  what  I  needed  and  the  boss  wanted  to 
start  up  as  soon  as  possible,  as  time  meant  money 
at  that  season.  This  is  how  I  got  by :  I  found  some 
•^'^-in.  bolts  the  desired  length  and  cut  off  the  heads. 
Then  with  a  hacksaw,  I  cut  a  slot  IV2  or  2  in.  in 
length  and  next  I  spread  the  ends  and  drove  in  some 
iron  wedges,  as  shown  in  sketch  Fig.  2A.  I  then  sawed 
off  some  pieces  of  ^-in.  pipe  the  proper  length,  and 
with  a  round  file  I  chamfered  the  inner  edge  of  1  end, 
then  sawed  2  slots  at  right  angles  to  each  other  in  the 
same  end.  I  next  heated  this  end  of  the  pipes  a  bright 
cherry,  and  covered  them  with  air  slacked  lime  till 
cool  and  my  expansion  bolts  were  ready  for  installa- 
tion. I  found  them  fully  as  good  as  any  I  could  have 
bought.  W.   E.   Chandler. 
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Expert  Help   When  In  trouble.      If  You    Want 
Quick  Jlnswer  Enclose  a  Stamp 


Boiler  Setting 

Y^ILL  you  kindly  advise  us  what  you  consider  to 
be  the  best  setting  for  a  horizontal  return  tubular 
boiler  78  in.  by  18  ft.,  designed  to  carry  150  lb.  pres- 
sure, and  to  burn  soft  coal?  What  we  desire  specially 
is  the  best  distance  to  place  boiler  above  the  grates, 
and  also  the  distance  from  the  boiler  shell  to  bottom 
of  combustion  chamber,  and  from  the  back  head  to 
the  rear  wall  of  the  setting.  This  boiler  has  81  4-in. 
tubes,  and  we  desire  to  obtain  the  best  possible  setting 
for  coal  economy,  accompanied  with  good  steaming 
qualities.  '  .      W.   M.   C. 

A.  For  a  plain  horizontal  return  tubular  setting 
combining  economy  and  capacity  a  TS-in.  by  l*8-ft. 
boiler  should  be  set  32  in.  from  the  dead  plate  to  shell 
with  a  24-in.  ash-pit,  making  56  in.  from  the  floor  line 
to  the  boiler.  The  grates  can  be  6  ft.  long  and  6  ft. 
6  in.  wide  with  advantage  and  can  pitch  4  in.  to  the 
bridge  wall,  making  a  total  height  from  the  grate  to 
the  boiler  at  the  bridge  wall  of  36  in.  The  bridge 
wall  should  be  18  in.  high,  giving  18  in.  in  the  clear 
between  the  bridge  wall  and  shell.  No  filling  should 
be  allowed  in  the  combustion  chamber ;  it  should  be 
excavated  to  level  with  the  boiler-room  floor,  giving 
56  in.  from  the  combustion-chamber  floor  to  the  boiler 
shell.  A  good,  substantial  fire  brick  pier  should  pro- 
tect the  blow-ofif  pipe,  and  a  distance  of  32  in.  should 
be  allowed  between  the  back  head  of  the  boiler  and 
the  back  wall  of  the  setting  under  the  skeleton  arch. 

The  damper  should  have  a  free  opening  of  25  per 
cent  in  excess  of  the  combined  area  of  the  tubes  and 
should  be  18  in.  wide  if  possible  and  in  any  event 
not  less  than  16  in.  wide.  In  other  words,  the  damper 
should  not  be  long  and  narrow  but  should  be  as  near 
rectangular  as  possible. 

A  draft  of  0.5  in.  at  the  damper  is  advisable  if  it 
can  be  obtained ;  this  will  give  0.25  in.  draft  over  the 
fire  and  will  give  opportunity  for  getting  very  satis- 
factory capacities  out  of  the  boiler. 

It  must  be  understood  that  this  setting  is  strictly 
for  economical  steaming  and  bears  no  reference  to 
smoke  suppression. 

Reinforcement  of  Boiler  Openings 

^^HERE  are  manholes,  handholes  and  pipe  connec- 
tions reinforced  ?  C.  E. 
A.  Manholes  and  handholes  are  reinforced  by  1 
of  2  ways.  One  way  is  that  a  ring  of  boiler  steel  is 
formed  to  fit  the  shell  or  head  on  the  inside  around 
the  part  cut  out,  and  is  riveted  thereto  by  1  or  2  rows 
of  rivets.  The  ring  being  designed  with  suitable 
width  for  this  purpose,  and  to  give  this  section  as 
nearly  as  possible  the  strength  of  the  solid  plate.  The 
other  method  that  is  used  especially  on  water-tube 
boilers  is  to  form  an  inside  projecting  flange  of  the 
metal  around  the  hole.  The  edge  of  this  flange  is 
turned  smooth,  and  forms  a  seat  for  the  gasket  under 
the  plate. 


Pipe  connections  are  sometimes  reinforced  by  a 
ring  riveted  to  the  shell  around  the  hole  on  the  inside 
and  the  threads  cut  through  both  the  shell  and  ring. 
For  large  pipes,  especially  steam  pipe  and  safety-valve 
outlets,  a  throat  piece  is  so  constructed  that  it  fits  the 
curvature  of  the  shell  to  which  it  is  riveted,  and  the 
other  end  has  a  flange  of  the  standard  pipe  flange  size, 
to  which  the  steam  pipe  or  safety  valve  is  bolted 
with  a  gasket  between  the  flanges.  In  some  special 
cases  the  reinforcing  ring  is  welded  to  the  shell  or 
head  around  the  opening. 


Systems  of  Forced  Draft 

YyHAT   are  the  principal  forced  and,  induced  draft 

systems;  their  advantages,  and  disadvantages? 

F.  E. 

A.  Mechanical  draft  is  divided  into  2  systems, 
according  to  whether  the  air  is  caused  to  enter  the 
furnace  by  reducing  the  pressure  at  some  point  be- 
tween the  boiler  and  smokestack  so  as  to  make  it 
less  than  atmospheric  pressure,  or  whether  the  air 
is  forced  into  the  furnace  under  a  pressure  slightly 
greater  than  atmospheric  pressure.  The  former  meth- 
od is  called  induced  draft,  and  the  latter  forced  draft. 
The  same  kind  of  a  fan  is  used  for  both  systems.  The 
advantages  claimed  for  the  induced  draft  system  are 
(1)  Low  first  cost.  (2)  No  necessity  for  a  tall  chim- 
ney, unless  required  to  carry  the  smoke  and  gases 
above  neighboring  buildings.  (3)  Control  of  draft. 
(4)  Uniform  combustion.  (5)  Leakage  inward.  No 
dust  or  hot  gases  blown  out  into  the  boiler  room. 
(6)   Adaptability  to  use  with  economizers. 

Disadvantages.  (1)  The  high  temperature  at 
which  the  fans  must  run  due  to  the  fact  that  they 
are  located  in  the  breeching  and  are  constantly  sur- 
rounded by  the  gases  at  a  temperature  ranging  from 
600  to  1000  deg.  F.  (2)  Expense  of  operating.  (3) 
Water  required  to  cool  the  bearings. 

There  are  2  methods  of  installing  forced  draft. 
First ;  by  making  the  fire  room  or  "stoke  hole"  air 
tight,  and  creating  therein  by  means  of  a  fan  or  blow- 
er, an  air  pressure  greater  than  atmospheric  pressure. 
LTsed  principally  on  shipboard.  Second,  b}^  closing  the 
ash-pit  air  tight  and  creating  an  air  pressure  therein, 
greater  than  that  of  the  atmosphere.  Used  in  sta- 
tionary plants. 

Advantages  of  closed  ash-pit  system  are:  (1) 
Small  volume  of  air  to  be  handled,  due  to  low  tem- 
perature of  air  used.  (2)  Small  first  cost  of  apparatus. 
(3)  No  danger  of  overheating  the  bearings. 

Disadvantages  are:  (1)  Necessity  of  a  chimney' of 
sufficient  height  to  overcome  all  resistance  to  flow  of 
gases  through  the  dififerent  flues  and  out  of  the  chim- 
ney. (2)  Less  flexibility,  and  less  control  of  draft. 
(3)  Not  adapted  for  use  with  fuel  economizer.  (4) 
Leakage  of  air  outward  into  boiler  room.  (5)  Diffi- 
cultv  of  controlling  the  fire. 
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Refrigeration  Problem 

"Y^E  have  a  small  ice  plant  with  a  simple,  double- 
actinjT;-,  9  by  12-in.  compressor  and  12  by  15  by 
S-ft.  ice  storage  room  cooled  by  ammonia  pipes.  We 
want  to  add  a  lo  by  30  by  8-ft.  ice  storage  room  and 
install  a  brine  cooling  system  for  both  rooms.  What 
length  and  size  of  pipe  will  be  required,  and  what  size 
brine  jnimp  should  we  install?  W.  H.  P 

.A.  In  regard  to  the  enlargement  to  your  ice  stor- 
age, the  room  15  by  30  by  8  ft.,  would  have  a  cubic 
contents  of  oOOO  cii.  ft.,  and  would  probably  store 
about  t'i  tons  if  fdled  completely.  This  should  be 
maintained  at  a  temperature  of  some  20  deg.  P.,  ai\d 
that  for  a  brin.e  circulating  system  would  call  for  about 
300  ft.  of  2-in.  pipe,  42o' ft.' of  V4-m.  pipe  or  540  ft. 
•of  1-in  pipe.  This  should,  of  course,  be  placed  on  vhe 
ceiling.  To  take  care  of  this  space  will  call  for  about 
iy2  tons  refrigeration  capacity,  and  will  need  a  brine 
tank  of  some  90  cu.  ft.  capacity,  carrying  180  ft.  of 
2-in  expansion  pipe.  We  give  you  these  figures  so  that 
you  may  check  up  to  see  whether  your  present  brine 
tank  and  expansion  coils  are  sufficient  for  the  extra 
load. 

The  brine  pump  should  have  a  capacity  of  about 
G  gal.  a  minute,  which  at  60  strokes  would  call  for  a 
3  by  3  single  cylinder,  or  a  2^  by  3  duplex  on  the 
pump  end.  A.  L.  R. 


Double   Eccentric  Engine;   Butt  Joint 

^^  HAT  are  the  advantages  of  2  eccentrics  on  a  Cor- 
liss engine  and  why? 
2.  Please  explain  how  to  figure  a  butt  joint. 

W.  S.  D. 
A.     The  object  of  2  eccentrics  on  a  Corliss  engine 
IS  to  provide  a  means  for  setting  the  exhaust  and  ad- 
mission valves  separately. 

2.     Below  you   will   find   the   method   for   figuring 
the  strength  of  a  butt  joint : 

T.  S.  =  tensile  strength  of  plate,  in  pounds  per  square 
inch. 

t  =  thickness  of  plate,  in  inches. 

b  =  thickness  of  butt   strap  in  inches. 

P  =  pitch  of  rivets,  in  inches,  on  row  having  great- 
est pitch. 

d  =  diameter  of  rivet  after  driving,  in  inches. 

a  =  cross-sectional  area   of  rivet  after  driving,   in 
square  inches. 

s  =  strength   of  rivet  in  single   shear,  iron   rivets, 
38.000  lb.,  steel  rivets,  42,000  lb. 

S  =  strength  of  rivet  in  double  shear,  iron  rivets, 
70.000  lb.,  steel  rivets,  78,000  lb. 

c  =  crushing  strength  of  mild  steel,  taken  as  95,000 
lb.  per  sq.  in.  cross-sectional  area. 

n  =  number  of  rivets  in  single  shear  in  a  unit  of 
length  of  joint. 
A'  =  number  of  rivets  in  double  shear  in  a  unit  of 
length  of  joint. 
Butt  and  double  strap  joint,  double  riveted. 

A  =  Strength   of  solid   plate  =  P  X  t  XT. S. 

I>  =  Strength  of  plate  between   rivet  holes   in   the 
outer  row=(P  — d)   t  X  T.S. 

C  =  Shearing  strength  of  2  rivets  in  double  shear, 
plus  the  shearing  strength  of  1  rivet  in  single 
shear  =  NXSXa  +  nXsXa. 
D  =  Strength  of  plate  between  rivet  holes  in  the 
second  row,  plus  the  shearing  strength  of 
1  rivet  in  single  shear  in  the  outer  row  = 
(P_2(l)    t  x'T.S. -f  n  X  s  Xa. 


E  =  Strength  of  plate  between  rivet  holes  in  the 
second  row,  plus  the  crushing  strength  of 
butt  strap  in  front  of  1  rivet  in  the  outer 
row  =  ( P  —  2d)   t  X  T.S.  +  d  X  b  X  c. 

F  =  Crushing  strength  of  plate  in  front  of  2  rivets, 
plus  the  crushing  strength  of  butt  strap  in 
front  of  1  rivet  =  N  X  d  X  t  Xc  +  n  X  d 
X  b  Xc. 

Divide    I'),  C,  D,    E,  F,    (whichever  is  the    least) 
by  A,  and  the  quotient  will  be  the  efficiency  of  a  butt 
and  double  strap  joint,  doul)le-rivcted. 
T.S.  =  55,000  lb.  a  =  0.6013  sq.-  in. 

t  =  ^  in.  =  0.375  in.  s  =  42,000  lb. 

b  =  5/16  in.  =  0.3125  in.      S  =  78,000  lb. 

P  =  4%  in.  =  4.875  in.  c  =  95,000  lb. 

d  =  %  in.  =  0.875  in. 

Number  of  rivets  in   single  shear  in   a  unit  of  length 
of  joint  =  1. 

Number  of  rivets  in  double  shear  in  a  unit  of  length 
of  joint  =  2. 

A  =  4.875  X  0.375  X  55,000  =  100,547. 

B  =  (4.875  —  0.875)   0.375  X  55,000  =  82,500. 

C  =  2  X  78,000  X  0.6013  -f  1  X  42,000  X  0.6013  = 

119,057. 
D  =  (4.875  —  2  X  0.875)    0.375  X  55,000  -f  1  X  42,- 

000  X  0.6013  =  89,708. 
E  =  (4.875  —  2  X  0.875)   0.375  X  55,000  +  0.875   X 

0.3125  X  95,000  =  90,429. 
F  =  2X  0.875  X  0.375  X  95,000  +  0.875  X  0.3125  X 
95,000  =  88,320. 
82,500  (B) 

^  =  0.820,  Efficiencv  of  joint. 

100,547  (A) 

N.  G.  M. 


Hydraulic  Elevator 

J^INDLY  explain  a  hydraulic  elevator  system;  open 
and  closed  tanks.  E.  L.  T. 

A.  The  power  producing  mechanism  of  a  hydrau- 
lic elevator  consists  of  a  cylinder  and  piston,  the  piston 
being  connected  by  a  rod,  or  rods  to  a  crosshead  which 
carries  suitable  sheaves  over  which  runs  a  system  of 
lifting  cables  from  which  the  car  is  suspended.  By 
means  of  suitable  valves,  and  controlling  mechanism 
operated  from  the  car,  water  under  pressure,  either 
from  compression,  gravity  tank  systems,  or  from  street 
mains  where  sufficient  pressure  is  available,  is  caused 
to  flow  into,  and  out  of  the  cylinder,  thus  causing  the 
piston  to  move  from  one  end  of  the  cylinder  to  the 
other,  and  back  again. 

This  motion  of  the  piston  and  crosshead  to  and 
fro  imparts  motion  to  the  lifting  cables  which  pass 
over  sheaves  at  the  top  of  the  elevator  hatchway,  and 
which  hold  in  suspension  the  car,  thus  moving  it  up 
or  down,  according  as  the  water  flows  into,  or  out  of 
the  water  cylinder.  The  motion  of  the  })iston  trans- 
mitted to  the  cable  is  multiplied  to  a  greater,  or  less 
degree  by  passing  the  cable  over  sheaves  designed  for 
the  purpose. 

In  the  open  tank  system  the  water  pressure  aver- 
ages about  150  11).  per  sq.  in.,  requiring  large  size 
water  cylinders,  the  diameter  being  16  in.  or  more, 
with  a  6-in.  supply  pipe,  while  with  the  closed  tank 
system  in  which  the  water  pressure  is  700  or  800  lb. 
per  sq.  in.,  a  water  cylinder  6  in.  in  diameter  having  a 
2-in.  supply  pipe  would  exert  as  much  lifting  power 
as  would  tiie  16-in.  cvlinder  with  125  lb.  pressure. 


470 


PRACTICAL     ENGINEER 


May  1,  1913 


Remedy  Desired  for  High  Voltage 

J  HAVE  a  transmission  line  which  has  a  higher  volt- 
age at  the  distributing  end  than  at  the  generating 
end.  This  line  is  1^  miles  long,  3-phase,  2200  v., 
25  cycles.  This  line  supplies  current  for  a  200-kw., 
shunt-wound  rotary  converter,  stepping  the  a.c.  volt- 
age down  from  2200  to  378  v.  through  transformers, 
giving  600  v.  d.c.  While  having  2200  v.  at  the  power 
house  we  have  as  high  as  2700  v.  at  the  other  end. 

We  cannot  use  the  field  regulating  rheostat  on  the 
rotary  as  the  voltage  is  too  high  the  way  it  is  and 
without  using  the  rheostat  we  get  a  power  factor  of 
95  per  cent  lagging.  Can  any  of  you  readers  tell  me 
how  I  can  remedy  this  trouble?  O.  E. 


Heater  Piping 

'PO  A.  J.  who  presented  a  problem  in  heater  piping 
to  readers  of  Practical  Engineer  I  should  suggest 
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HEATER    PIPING    SUGGESTED    BY    A.    J.    S. 

that  the  connections  be  made  as  shown  in  the  accom- 
panying sketch.  A.  J.  S. 


Armature  Winding  Problem 


I 


HAVE  a  problem  upon  which  I  would  be  glad  to 
have  the  opinion  of  some  of  the  readers  of  Prac- 
tical  Engineer. 

We  have  an  old  bipole  link  belt  mine  locomotive 
that  has  been  standing  on  the.  side  track  for  some 
time.  A  short  time  ago  the  mine  superintendent 
asked  if  I  could  put  this  locomotive  in  working  order. 
I  pushed  the  old  relic  into  the  shop  and  started  to 
work.  I  lifted  the  top  magnet  and  pulled  the  arma- 
ture out  and  found  that  it  needed  to  be  rewound.  I 
lifted  the  old  coils  and  rewound  the  armature,  put  it 
in  and  tried  it  out.  The  result  was  the  arm  conduc- 
tors broke  ofif  one  after  another  just  back  of  the 
commutator.  I  pulled  it  out  and  rewound  it  again, 
this  time  I  soldered  flexible  leads  on  the  end  of  the 
coils,  and  it  ran   about  4  hr.   then  threw   the   solder 


from  the  commutator  and  the  armature  conductors 
were  hot  enough  to  burn  the  slot  insulation  and 
grounded  the  coils.  The  flexible  broke  ofif  the  same 
as  the  solid  did.  I  examined  the  field  magnets  and 
found  them  all  good  and  running  cool. 

Winding  data:  500  volts  series  wound  motor;  60 
commutator  bars,  60  coils ;  winding  pitch  1  and  31, 
3  turns  per  coil ;  coils  connect  to  commutator  seg- 
ments 1  and  2,  2  and  3,  3  and  4,  etc.;  size  of  wire 
No.  8  B.  &  S.  d.  c.  c. 

The  field  magnets  are  wound  with  No.  2  d.  c.  c. 

J.  A.  D. 


Handling  the  Boiler 


I 


N  reply  to  Subscriber's  question  in  your  Mar.  15 
issue  of  Practical  Engineer,  cutting  in  and  cutting 
out  a  boiler  is  some  of  the  most  important  work  in  a 
boiler  plant,  and  a  man  can  never  be  too  careful  when 
doing  it. 

When  cutting  out  a  boiler  set  in  a  battery,  be  sure 
that  the  brickwork  is  cooled  off  enough  so  it  will  not 
raise  the  pressure  after  boiler  is  cut  out.  Lower  the 
steam  pressure  as  much  as  possible  before  cutting 
the  boiler  out.  Do  not  open  any  doors  or  dampers  in 
order  to  cool  boiler  off,  if  you  are  not  in  a  hurry,  as 
that  may  cause  leaks  in  tubes  and  rivets. 

Rear  heads  are  flanged  in  and  front  heads  out  to 
get  a  chance  to  calk  the  joints.  Boilers  are  made  that 
have  both  heads  flanged  in ;  in  that  case  we  have  to 
have  light  brickwork  to  take  care  of  the  gases  as  they 
leave  the  tubes. 

The  idea  of  banking  a  fire  in  case  of  low  water  is 
not  so  much  to  lower  the  pressure  as  it  is  to  prevent 
the  heat  from  striking  the  tubes  or  other  parts  of  the 
boiler. 

You  certainly  are  right  about  the  manhole  plate ; 
always  bear  in  mind  that  a  manhole  plate  on  a  boiler 
with  60  lb.  of  pressure,  has  75  lb.  absolute  pressure  on 
each  square  inch.  Example  :  a  manhole  plate  11  by  15 
in.  contains  15  X  H  X  0.7854  =  129,  area  of  plate  in 
square  inches;  75  lb.  multiplied  by  129  gives  9675  lb. 
pressure  minus  the  weight  of  the  plate  itself;  in  other 
words,  that  is  the  weight  necessary  to  push  the  plate 
in. 

As  a  matter  of  fact,  I  have  been  firing  a  boiler 
across  the  Atlantic  with  the  manhole  plate  dogs  and 
nuts  loose ;  we  did  not  tighten  them  up  as  it  was  un- 
necessary, besides  I  prefer  not  to  use  a  wrench  on  any 
part  of  the  boiler  with  pressure  on.  C.  M. 


The  greatest  difference  in  elevation  of  land  in 
the  United  States,  according  to  the  U.  S.  Geological 
Survey,  is  14,777  ft.  The  highest  point  is  Mt.  Whitney, 
14,501  ft.  above  sea  level,  and  the  lowest  point  is  Death 
Valley,  276  ft.  below  sea  level.  The  2  points,  both  being 
in  California,  are  less  than  90  miles  apart.  This  differ- 
ence is,  however,  small  compared  with  the  figures  for 
Asia.  Mt.  Everest  stands  29,002  ft.  above  sea  level, 
while  the  shore  of  the  Dead  Sea  is  1290  ft.  below  sea 
level,  giving  a  total  difference  in  heights  of  30,292  ft. 

The  greatest  ocean  depth  yet  found  is  about  40  miles 
north  of  Mindanao,  in  the  Philippine  Islands,  and  is 
32,088  ft.,  so  that  at  this  point  the  ocean  bottom  is  11^2 
miles  below  the  summit  of  Mt.  Everest. 

So  LONG  AS  there  is  work  to  do  there  will  be  inter- 
ruptions— breaks  in  its  progress — And  it  is  a  part  of 
one's  character  growth  to  bear  these  timely  or  untimely 
interruptions  without  any  break  in  good  temper  or 
courtesy. 
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Heater  Piping 

N  answer  to  A.  J.'s  National  Heater  Problem,  in 
March  1  issue,  I  would  put  an  exhaust  valve  in  pipe 
to  atmosphere  on  the  atmosphere  side  of  the  tee  where 
the  by-pass  enters,  then  open  the  by-pass,  shut  the 
large  bottom  gate  valve  and  open  drips  enough  to 
keep  the  heater  and  pipe  clear  of  water  and  go  ahead. 

I  operate  a  large  closed  heater  that  takes  care  of 
1000  hp.  in  engines  fully  loaded,  this  heater  absorbs 
all  the  steam  of  the  engines  and  is  piped  as  above. 
I  do  not  approve  of  the  plan  of  piping  into  center  of 
heads  with  the  large  pipe;  they  could  just  as  well  be 
piped  in  at  the  side,  which  would  leave  the  heads  free 
to  be  taken  off  to  clean  heater. 

The  coils  and  tubes  of  a  closed  heater  become 
covered  with  a  slimy,  sticky  mess  of  cylinder  oil  that 
steam  does  not  seem  to  remove.  I  clean  the  heater 
once  a  year,  by  filling  the  exhaust  steam  space  full 
of  water  and  putting  in  concentrated  lye  or  boiler 
compound  of  a  soda  nature  and  boiling  it  for  about 
1  hr. ;  then  thoroughly  wash  the  heater. 

The  writer  started  a  closed  live  steam  heater  used 
to  heat  water  for  hot  water  heating;  the  heater  re- 
fused to  heat  and  I  found  that  oil  used  by  pipe  fitters 
in  cutting  pipe  had  coated  the  inside  steam  tubes  so 
that  they  would  not  conduct  heat.  One  hour's  appli- 
cation of  lye  entirely  removed  the  trouble.       F.  G. 


Heater  Piping 

REFERRING  to  A.  J.'s  heater  problem  on  page  286, 
March  1  issue  of  Practical  Engineer,  I  submit  a 
sketch.  If  he  puts  a  6  by  ^  by  6-in.  tee  and  a  ^-in. 
check  in  main  line  I  think  the  difficulty  will  be  over- 
come. When  in  full  operation  there  is  a  tendency  to 
create  a  vacuum,  and  this  would  stop  it. 
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MR.    STAHL'S    SUGGESTION   FOR   HEATER    PIPING 

Now,  where  the  most  condensation  takes  place 
would  be  in  the  heater  and  I  would  advise  as  you  see 
in  the  sketch  tapping  for  a  1-in.  pipe,  and  I  know  that 
would   drain   the   heater.  C.   H.   Stahl. 


Heater  Problem 

JN  the  Mar.  1  issue  of  Practical  Engineer,  on  page  286, 
A.  J.  asks  for  sugestions  for  removing  condensate 
from  his  closed  heater.  I  believe  that  the  difficulty 
is  due  to  velocity  of  the  steam  in  the  pipe  entering  the 
bottom  of  the  heater,  since  he  says  that  trouble  occurs 
at  full  load. 

I  would  suggest  an  independent  drain  in  the  bot- 
tom, but  if  for  any  reason  another  hole  cannot  be 
made,  change  the  ell  below  the  heater  to  a  tee  and 
close  the  bottom  opening  of  the  tee  with  a  plug  tapped 
for  a  1-in.  pipe. 
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PROPOSED    CHANGES   IN  HEATER   PIPING 

Cut  a  piece  of  1-in.  pipe  with  running  thread  on 
lower  end  and  bend  the  end  to  form  a  siphon  with 
small  enough  radius  to  let  it  into  the  6-in.  pipe.  Pass 
the  bent  end  through  the  tee  and  hook  the  end  over 
the  end  of  the  steam  pipe  and  let  the  short  end  come 
close  to  the  bottom  of  the  heater.  Before  connecting 
the  pump  discharge  into  the  tee,  screw  the  running 
thread  of  the  1-in.  pipe  into  the  hole  tapped  in  the 
plug  in  a  manner  to  allow  a  pipe  sleeve  to  connect 
below  the  plug  which  is  connected  to  the  drain.  Pres- 
sure of  steam  in  heater  will  force  water  out  of  the 
heater  through  the  1-in.  drain  pipe,  and  when  the 
water  is  once  in  the  pipe  the  siphon  will  work  con- 
tinuously.    The  new  arrangement  of  piping  is  shown 


in  the  figure. 


Chas.  M.  Green. 


The  best  executive  is  the  man  who  gets  all  the 
suggestions  he  can  from  his  employes,  and  adopts 
those  that  seem  to  him  wise. 
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The  following  paragraph  appeared  in  one  of  our 
magazines  which  is  published  for  young  men. 

"There  is  no  place  in  the  modern  world  for  the  vm- 
skilled ;  no  one  can  hope  for  any  genuine  success  who 
fails  to  give  himself  the  most  thorough  technical  pre- 
paration, the  most  complete  special  education.  Good 
intentions  go  for  nothing  and  industry  is  thrown 
away  if  one  cannot  infuse  a  high  degree  of  skill  into 
his  work.  The  man  of  medium  skill  depends  upon 
fortunate  conditions  for  success ;  he  cannot  command  it 
nor  can  he  keep  it.  The  trained  man  has  all  the  ad- 
vantages on  his  side ;  the  untrained  man  invites  all  the 
tragic  possibilities  of  failure." 

There  never  was  a  time  in  historv  when  this  was 
truer  than  now.  There  is  no  class  of  men  of  whom  it 
is  truer  than  power-plant  engineers.  The  engineer  who 

is  trained  is  the  one  who  succeeds. 

This  may  appear  discouraging  to  some  engineers 
"who  have  not  had  the  opportunity  to  get  an  educa- 
tion." It  should  not  be  so,  for  there  is  still  a  chance 
for  any  man  who  means  business.  Too  many  men  get 
scared  at  the  word  "education"  and  seem  to  think  that 
it  is  something  beyond  thefr  approach. 

The  dictionary  gives  the  following  meaning  of  the 
words  "education"  and  "skill"  : 

Education — instruction;  formation  of  manners. 

Skill — familiar  knowledge  united  to  readiness  of 
performance. 

So  the  thing  is  not  so  complex  after  all.  Generally 
there  is  only  one  thing  which  will  prevent  a  man's  be- 
coming educated  and  skillful  in  his  own  particular  line. 
This  one  thing  is  the  lack  of  ambition.  If  a  man  does 
not  have  sufificient  ambition  he  is  not  apt  to  get  an 
education.  If  he  has  the  ambition  he  will  get  it  or 
"bust  something"  in  the  effort.  He  will  not  look  to 
others  to  educate  him  ;  he  will  educate  himself. 

As  the  man  who  attends  college  carries  perhaps  a 
half  dozen  subjects,  so  there  are  a  half  dozen  methods 
which  the  engineer  should  follow  in  order  to  educate 
himself: 

The  first  is,  study.  If  a  man  has  not  been  accus- 
tomed to  study,  he  will,  of  course,  have  to  accustom 
himself  gradually  to  learn  to  study,  to  think,  to  mem- 
orize. One  should  not  only  study  books,  formulas, 
etc.,  but  should  also  study  methods  and  men.  He 
should  make  a  study  of  his  occupation. 

Second,  reading ;  the  reading  of  technical  magazines 
and  periodicals  devoted  to  the  profession  for  which  he 
is  endeavoring  to  fit  himself.  Reading,  with  the  condi- 
tions of  his  own  plant  in  mind,  if  perhaps  he  may  not 
be  able  to  find  something  that  will  be  of  immediate 
help  to  him  in  his  present  job.  Reading,  not  necessa- 
rily "to  swallow  everything"  he  reads,  but  to  get  other 
men's  opinions  and  experience  and  thus  be  better  able 
to  form  his  own.     Manv  men  sav  "I  haven't  time  to 
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study  or  read.  I  have  to  work."  Every  time  you  have 
ten  minutes,  take  advantage  of  it.  Your  brain  can  do 
just  so  much  work  in  ten  minutes  and  you  will  be  just 
that  much  ahead. 

Third,  observation ;  learn  to  "see  things."  Not  only 
with  your  eyes,  but  with  your  brain  as  well.  Observe 
the  methods  of  others.  Study  them  and  see  whether 
they  be  good  or  bad,  apply  the  good  and  reject  the  bad. 

I'"ourth,  experimentation;  if  you  have  the  idea  that 
certain  caus'es  will  produce  certain  effects,  that  certain 
changes  in  equipment  or  method  will  produce  higher 
economy,  experiment  and  find  out.  Don't  wait  for  the 
other  fellow. 

l-'ifth,  experience  or  practice;  without  this,  one  ca  v 
not  hope  to  be  a  successful  engineer.  Don't  be  satis- 
fied with  the  same  experience  forever.  A  man  may 
boast  of  having  twenty-five  years'  experience  as  a  fire- 
man and  yet  he  may  be  no  better  fireman  than  he  was 
at  the  end  of  the  first  year.  After  you  have  mastered 
one  thing,  hunt  for  a  new  experience. 

Sixth,  System :  Corporations,  factories  and  busi- 
ness houses  of  all  kinds  have  found  that  they  could 
raise  their  efficiency  several  per  cent  by  having  an  ex- 
pert to  systematize  their  business.  This  is  not  onlv 
true  of  the  business  house,  but  also  of  the  power  plant. 
For  the  highest  efficiency,  there  must  be  a  system  to 
which  every  part  of  the  work,  and  every  man  on  the 
job  has  a  definite  relation.  Not  only  is  this  true  of  the 
plant  as  a  whole  but  also  of  the  individual.  If  he  is 
to  be  successful,  he  must  have  a  system  of  his  own, 
not  only  with  regard  to  his  work  but  with  regard  to 
his  personal  habits,  also.  A  time  to  rise  in  the  morn- 
ing, a  time  to  eat,  exercise,  study,  read,  etc.     "Well 

arranged  time  is  the  surest  evidence  of  a  well  arranged 
mind." 


NEWS  NOTES 

United  St.vtes  Civil  Service  Commission  announces 
an  open  examination  for  architectural  and  structural 
steel  draftsman,  for  men  only,  on  May  7  and  8,  1913,  at 
principal  cities  of  the  country.  From  the  register  of 
eligibles  resulting  from  this  examination  certification  will 
be  made  to  fill  vacancies  as  they  may  occur  in  this  posi- 
tion in  the  Lighthouse  Service,  at  a  maximum  salary  of 
$1500  a  year,  and  vacancies  requiring  similar  qualifica- 
tions as  they  may  occur  in  any  branch  of  the  service, 
unless  it  is  found  to  be  in  the  interest  of  the  service  to 
fill  any  vacancy  by  reinstatement,  transfer,  or  promotion. 

Competitors  will  be  examined  in  the  following  sub- 
jects, which  will  have  the  relative  weights  indicated: 

1.  Mathematics,  pure  and  applied 20 

2.  Topographical  and  hydrographical  surveying.      15 

3.  General   building   and   steel   construction    and 

drawing    40 

4.  Training,  experience,  and  fitness 25 

Total   100 

Five  years'  experience  in  engineering  work  or  draft- 
ing is  a  prerequisite  to  eligibility  for  appointmeut  from 
this  examination;  of  these  5  years  a  technical  school 
training  will  be  considered  equivalent  to  3  years. 

Persons  who  meet  the  requirements  and  desire  this 
examination  should  at  once  apply  to  the  United  States 
Civil  Service  Commission,  Washington,  D.  C,  or  to  the 


secretary  of  the  board  of  examiners  at  principal  cities  of 
the  country  for  application  and  examination  Form  13 12. 
No  application  will  be  accepted  unless  properly  executed 
and  filed  with  the  Commission  at  Washington.  In  apply- 
ing for  the  examination  the  exact  title.  Architectural 
and  Structural  Steel  Draftsman  (male),  should  be  used. 

T.  T.  BuRCHFiELD,  OF  THE  T.  T.  Burchfield  Co.,  has 
assumed  the  Philadelphia  agency  of  A.  L.  Ide  &  Sons 
at  54  N.  6th  St. 

The  Hooven,  Owens,  Rentschler  Co.,  of  Hamilton,. 
O.,  announces  that,  while  its  works  were  slightly  flooded, 
it  is  now  back  to  normal  operating  conditions  and  can 
take  care  of  shipments  of  engines,  etc.,  with  its  usual 
promptness. 

Word  comes  from  the  Dean  Bros.  Steam  Pump 
Works,  Indianapolis,  Ind.,  that  its  plant  was  not  affected 
in  any  way  by  the  recent  flood.  While  there  will  be 
some  disarrangement  of  shipping  facilities,  such  hin- 
drance will  probably  be  removed  by  the  time  this  appears 
in  print. 

August  25  to  30  the  Fourth  International  Congress 
on  School  Hygiene  will  be  held  in  Buffalo,  N.  Y.  A 
comprehensive  program  of  papers  and  discussions  will 
be  arranged,  with  exhibits  of  the  best  that  is  now  being 
done  in  school  hygiene,  including  the  work  with  the 
pupils  themselves  and  the  mechanical  equipment  of  the 
plant. 

George  M.  Harden,  for  a  number  of  years  treasurer 
of  The  Philadelphia  Pipe  Bending  Co.,  Philadelphia,, 
has  resigned  his  position  with  that  company  and  will 
continue  in  the  same  line  as  district  sales  agent  of  The 
Whitlock  Coil  Co.,  Hartford,  Conn.  He  has  established 
offices  at  518  Drexel  Building,  Philadelphia,  for  the 
sale  of  the  various  products  of  this  company,  which 
include  coils  or  bends  of  pipe  or  tubing  in  iron,  steel, 
brass  and  copper. 

Officers  of  the  American  Pulley  Co.,  were  hosts  at 
a  banquet  held  at  the  Germantown  Cricket  Club  of 
Philadelphia  on  April  i.  C.  A.  Brinley,  president  of 
the  company,  gave  a  gratifying  report  regarding  the 
Employes'  Benefit  Fund,  which  is  now  being  set  aside, 
and  plans  were  discussed  looking  to  the  greater  develop- 
ment of  the  company.  In  all  discussion,  the  welfare  of 
the  men,  who  have  helped  make  the  company,  was  con- 
sidered. Horace  Sheble,  an  expert  on  efficiency,  gave 
an  interesting  talk  on  methods  to  be  pursued. 

Changes  in  the  members  of  the  firm  of  H.  B. 
Underwood  &  Co.,  1025  Hamilton  St.,  Philadelphia,  Pa., 
are  announced,  Morris  G.  Condon  having  purchased  his- 
partners'  interests  in  that  firm.  The  business  of  engine 
repairs  and  general  machine  work  will  be  continued  at 
the  same  address  and  under  the  same  firm  name,  the  men 
connected  with  the  firm  being,  M.  G.  Condon.  David 
C.  Hitchner,  Hiram  D.  Griffith,  and  Chas.  O.  Ralph. 

In  a  letter  from  The  Hoppes  Manufacturing  Co., 
of  Springfield,  Ohio,  the  president,  John  J.  Hoppes, 
makes  the  following  statements : 

Press  reports  which  have  indicated  that  Springfield 
was  wiped  off  the  map  by  the  recent  flood,  or  that  the 
city  was  greatly  damaged  and  manufacturers  put  out 
of  business,  are  in  error,  as  none  of  the  manufacturers 
were  injured,  and  the  only  damage  was  to  a  few  inferior 
dwellings.     There  was  no  loss  of  life. 

There  has,  of  course,  been  inconvenience  from  lack 
of  railway  facilities,  because  of  the  washing  away  of 
bridges.  But  Springfield  has  been  busily  engaged  in 
relief  work  by  money  contributions  and  personal  assist- 
ance to  the  afflicted  cities  in  Ohio,  and  all  factories  are 
running  and  the  city  is  in  prosperous  condition. 
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NEW  ENGINE  FOR  PAPER  MILLS 

Suitable  for  Any  Plant  Where  Wide  Speed  Variation 
is  Required  and  Careful  Balancing  Desirable 

FUNDAMENTAL  requirements  of  a  paper  mill 
engine  are  a  speed  range  equivalent  to  that  de- 
sired for  the  rolls,  and  as  near  as  possible,  per- 
fect regulation  at  all  speeds. 
The  secret  of  engine  design  for  wide  speed  range 
is  to  arrange  the  cylinders  of  the  engine  and  to 
design  reciprocating  parts  and  counterweights  so  that 
the  reciprocating  forces  are  neutralized  and  perfect 
balance  is  secured  thus  permitting  of  running  the 
engine  at  high  speeds. 


eating  forces  from  a  horizontal  to  a  vertical  plane, 
in  which  they  meet  equal  and  opposite  reciprocating 
forces  from  the  vertical  reciprocating  masses,  which 
therefore  neutralize  unbalancing. 

This  balancing  is  such  that  the  engine  may  be 
operated  at  speeds  of  400  to  500  r.p.m.,  and  even 
turning  effort  permits  operation  at  a  lower  speed  of 
50  r.p.m.  with  good  regulation  so  that  a  total  speed 
range  of  8  to  1  and  even  10  to  1  may  be  obtained, 
so  that  engine  may  be  coupled  directly  to  the  line 
shafting. 

Figure  2  shows  the  American-Ball  patent  flexible 
coupling  for  paper  mill  engine  drive.  This  is  a  coup- 
ling with  a   lacing  of  belt,  but  the   lacing   does   not 


PIG.     1.       THE    AMERICAN-BALL    4-CYLINDER    VARIABLE     SPEED    ENGINE 


The  American-Ball  4-cylinder  paper  mill  engine 
is  designed  with  4  cylinders  arranged  in  pairs  at  right 
angles.  The  engine  is  thus  built  of  2  units  each  of 
which  has  a  vertical  and  horizontal  cylinder.  Each 
pair  of  vertical  and  horizontal  strokes  per  revolution 
evenly  distributed  45  degrees  apart.  A  counter- 
weight on  each  crank  transfers  the  horizontal  recipro- 


continue    around    the 
wheels.     The  pins  are 
rims  in  arcs  of  only  90 
Therefore    by    simply 
rotating  either  one  of 
90  degrees,  a  section 
without    necessitating 


whole  circumference  of  the  2 
set  in  the  edges  of  the  wheel- 
degrees,  diametrically  opposite, 
removing  the  belt  lacing  and 
the  wheels  through  an  arc  of 
of  the  shaft  may  be  lifted  out 
endwise    motion    of   the    shaft. 
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Speed  Change   Mechanism  and   Governors 

prOURES  1  and  3  show  the  speed  changing  and 
governing  mechanism  as  used  with  these  engines. 
The  devices  ilhistrated  perform  a  number  of  import- 
ant functions  and,  in  fact,  are  a  most  important  part 
of  the  whole  engine  equipment.  Two  governors  are 
used,  each  of  standard  type,  specially  improved  and 
adapted  to  this  particular  service.  The  first  governor 
is  the  automatic  engine  safety  stop  and  is  placed 
nearest  the  steam  supply  pipe,  being  shown  at  the 
left  in  Fig.  3. 

This  governor  is  driven  by  belt  directly  from  the 
engine  shaft  and  is  fitted  with  an  automatic  tripping 
mechanism.  The  steam  valve  remains  wide  open 
throughout  the  whole  normal  range  of  speeds  for 
which  the  engine  is  designed,  but  in  case  the  speed 
exceeds  the  predetermined  limit  the  mechanism  is 
tripped  and  the  weighted  lever  closes  the  steam  valve. 
At  all  normal  speeds  this  governor  valve  has  no 
throttling  effect  whatever,  hence  cannot  affect  the 
engine  speed. 

The  second  governor,  which  may  be  seen  to  the 
right  in  Fig.  3,  controls  the  engine  speed  and  is 
driven  through  the  variable  speed  friction  device  also 
shown. 

The  requirements  of  constant  speed  throughout 
a  wide  variation  in  speed,  as  for  paper  mill  service, 
is  most  difficult  to  meet.  When  once  the  speed  of 
the  engine  has  been  adjusted  to  give  a  certain  grade 
of  paper,  the  speed  must  stay  constant,  and  must  not 
be  affected  by  variations  in  steam  pressure  or  back- 
pressure. To  prevent  such  speed  surges,  a  standard 
governor  has  been  equipped  with  a  mechanism  com- 
prising stabilizing  springs  and  an  oil  pot,  which  may 
be  seen  in  the  photograph.  The  piston  of  the  oil 
pot  receives  motion  from  the  governor  stem,  through 
the  spring  stabilizing  device,  which  absorbes  shocks 
induced  by  sudden  changes  in  speed  of  the  governor 
balls. 

This  stabilized  governor  is  driven  from  the  engine 
through  a  variable  speed  friction  device  specially  de- 
signed by  The  American  Engine  Co.  A  belt  from  a 
pulley  on  the  engine  shaft  drives  a  pulley  on  the 
friction  device,  which  drives  a  second  pulley  through 


pulley  rotates  the  2  friction  wheels  held  against  it  by 
springs,  and  the  second  pair  of  friction  wheels  drives 
the  second  disk  and  the  pulley  keyed  to  its  shafts. 

The  speed  is  changed  by  simply  shifting  the  posi- 
tion of  the  friction  wheels,  which  are  carried  by  4 
rockers  located  in  pairs,  each  pair  being  held  to  a 
shaft  which  passes  through  guides  and  may  be  shifted 


FIG.  3.     SPEED  CHANGE  AND  GOVERNING  MECHANISM 

as  desired  by  a  chain  wheel  and  lead  screw  cut  at 
one  end.  Each  pair  of  rockers  is  held  together  by 
springs  thus  keeping  the  friction  wheels  firmly  against 
the  disk.     All   bearings  are  of  the  ball  bearing  type. 


K.  AND  E.  POWER  COMPUTING 
SLIDE  RULE 

ILLUSTRATED     herewith    is    a    new    computing 
device  designed  for  quickly  finding  the  power  of 
engines  either  steam  or  gas,  and  of  pony  brakes, 
or   from    the   power   desired     and     several    factors 
given,  to  find  the  other  dimensions  needed  to  produce 
the  given   power. 

It  applies  to  reciprocating  engines  of  all  types,  and 
can  be  used  not  only  for  power  calculations  but  for 
determining  dimensions,  and  on  the  reverse  side  is  a 
regular  slide  rule  scale  for  making  all  sorts  of  com- 
putations. 


K&e    POWER  COMPUTER 

I.H  P 


'tryjilj!ui'tftxf.tlLLLl±jif°.TLU?LI,'l°i'L.I,^ 

iH.P»io    B.HPxio  iHP  BHP  Lnh-. 


STROKES.PER  MIN 


IHP  BHP 

FIRING  STROKES  PERMIN. 


10      12     14,16  1020        2&      3P      ,     Vi    ,    iO      60    ^0   60  90  lOO  120  IfcO         200      2S0  300    ,    400      SOO  6O07O00C 

ike"  '        '  STROKE  '  RAD.BRAKEORLENG.THl_E\ 

ME.P  NETWTENDOFuEVER-l 

Vo3B3ClM  3?  30  2P    26  I  2'.      22      20   '    18         IB  VS    m     IQ     l^      I'J       10    '  4     '      •      '      ^        *        &        '         i  '  4 


CYU     DIA 
STEAM  ENGINE 


CrL    OlA 
GAS  ENGINE 


PRONY  BRAKE 


FIG.  2.      PATENT   FLEXIBLE   COUPLING   FOR  PAPER   MILL   DRIVE 

2  disks  and  2  pairs  of  friction  wheels.  Any  speed 
from  minimum  to  maximum  may  be  imparted  to  the 
second  pulley,  which  in  turn  drives  the  governor. 

Each  of  2  large  iron  wheels  is  keyed  to  a  pulley 
shaft.  Bearing  on  the  surface  of  these  disks  are  4 
small  friction  wheels,  one  on  each  side  of  each  disk. 
The   driving  disk  keyed  to  the  shaft  of  the  driving 


K.   &   E.    POWER   COMPLTING   SLIDE   RULE 

The  rule  is  well  constructed,  with  mahogany  body, 
faced  with  white  celluloid,  upon  which  the  gradua- 
tions are  placed.  Rigid  metal  end  pieces  hold  the 
different  parts  of  the  stock  together,  and  adjustment 
is  provided  to  insure  smooth  working  of  the  slides. 

The  rule  will  be  found  a  considerable  time  saver 
over  ordinary  slide  rule  computations  by  those  who 
have  frequent  calculations  of  this  sort  to  make.  The 
rule  is  manufactured  by  the  Keuffel  &  Esser  Co., 
of  Hoboken,  N.  J. 
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NEW  TYPE  OF  METERS 

5 PACE  economy  is  an  essential  factor  these  days 
when  it  comes  to  building  a  plant  or  laying  out 
plans  for  additional  machinery  in  an  existing 
plant.  Particularly  is  this  true  in  the  large 
cities  where  real  estate  values  are  high,  but  the  advan- 
tages of  saving  space  are  alw^ays  appreciated  under 
any  conditions.  Any  equipment,  therefore,  that 
efifects  this  economy  and  at  the  same  time,  does  not 
sacrifice  any  essential  or  advantageous  features 
must  necessarily  win  for  itself  a  place  in  modern 
power  plant  construction. 
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There  are  63  meters  included  in  the  equipment,  the 
16-in.  panels  having  3  meters  mounted  thereon  in  a 
horizontal  line,  and  the  •34-in.  panels  have  3  meters 
mounted  in  a  horizontal  line — a  form  of  construction 
that  is  quite  desirable,  and  of  course,  entirely  impos- 
sible  with   larger  diameter   meters. 

The  use  of  the  smaller  meters  in  this  case  meant 
a  saving  therefore  of  7  ft.  of  floor  space,  56  sq.  ft, 
of  marble,  and  much  less  ground  to  be  covered  by  the 
attendant  in  operating  the  board. 

The  board  controls  2  500-kw.  and  1  1000-kw.  2300- 
volt,  3-phase,  60-cycle,  generators  with  exciters.  Pro- 
vision is  made  for  the  future  installation  of  a  2000- 
kw.  generator.  A  voltage  generator  is  mounted  on 
panel  containing  the  control  apparatus  for  the  induc- 
tion motor  driving  one  of  the  exciters. 

A  view  (Fig.  2)  of  the  rear  of  the  board  shows  the 
neatness  of  the  arrangement  of  wiring  made  possible 
by  the  use  of  remote  control  apparatus  with  conse- 
quent absence  of  heavy  wiring,  bus-bars  and  oil  cir- 
cuit breakers  from  the  back  of  the  board. 

Another  point  of  particular  interest  is  the  mounting 
of  the  watt-hour  meters  on  the  back  of  the  board 
where  they  are  accessible  and  at  a  convenient  height 
to  be  read. 

The  board  and  instruments  were  supplied  by  the 
Westinghouse  Electric  &  Mfg.  Co. 


FIG.    2. 


RE.\R    VIEW    OF    SWITCHBO.\RD    AT    MARE    ISLAND 
NAVY    YARD 


No  better  example  of  this  trend  of  modern  con- 
struction has  been  afiforded  recently  than  by  the  line 
of  Westinghouse  7-in.  diameter  switchboard  indica- 
ting meters,  which  in  the  installation  illustrated  here- 
with efifected  a  saving  of  25  per  cent  in  the  floor  space 
occupied  by  the  switchboard.  This  switchboard  illus- 
trates a  rapidly  growing  tendency  on  the  part  of  de- 


A  NOTABLE  OVERLOAD 
BOILER  TEST 

IN  a  recent  test  of  No.  12  boiler  in  the  plant  of  the 
Narragansett  Electric  Lighting  Co..  Providence, 
R.  I.,  produced  for  8  hr.  very  nearly  250  per  cent 
of  rated  boiler  horsepower  at  an  overall  efficiency 
of  boiler  and  grate  of  73  per  cent.  This  test  was  for 
the  purpose  of  determining  the  capacity  of  a  Riley 
self-dumping,  underfeed  stoker  of  5  retorts,  which 
had  been  placed  under  the  boiler. 


FIG.    1.      SWITCHBOARD    AT    THE    MARE    ISLAND    NAVY    YARD 


signing  engineers  to  economize  in  switchboard  space 
by  the  use  of  meters  occupying  a  minimum  switch- 
board area,  especially  now  that  such  meters  can  be  ob- 
tained with  a  maximum  scale  length  and  readability. 
This  board  is  installed  at  Mare  Island  Navy  Yard. 
San  Francisco  and  consists  of  19  panels  of  blue  Ver- 
mont marble.  All  of  the  panels  are  either  16  or  24 
in.  wide — obviating  the  use  of  the  larger  panels  usu- 
ally found  in  a  board  of  this  size. 


The  boiler,  which  was  12  yr.  old,  is  a  B  &  W.,  1^ 
tubes  high,  18  tubes  wide,  and  16  ft.  long.  No 
special  effort  was  made  to  prepare  it  for  this  test. 
As  a  matter  of  fact,  its  companion  boiler  in  the  group 
of  2  was  cold.  The  boiler  was  of  such  a  size  that  a 
stoker  of  7  retorts  could  have  been  installed  under  it, 
which  would  have  resulted  in  the  burning  of  more 
fuel  and  a  considerable  increase  in  the  capacity  ob- 
tained.    As   the   stoker   is   of  the   self-dumping   type. 
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working-  automatically,  there  was  no  periodic  dump- 
ing, hence  the  steadiness  of  the  steam  pressure,  174.1 
lb.  average,  and  other  operating  conditions.  The  fire 
appeared  to  be  in  the  same  condition  from  one  end 
of  the  test  to  the  other,  all  clinker  being  broken  up 
automatically  during  its  process  of  formation,  and  the 
boiler  was  kept  on  the  regular  line  for  some  hours 
after  the  test. 

The  total  amount  of  coal  consumed  was  25,450 
lb.,  or  an  average  of  3181  lb.  an  hour.  The  water  fed 
amounted  to  251,170  lb.,  or  an  average  of  31,396  lb. 
an  hour,  thus  giving  an  evaporation  of  9.87  lb.  of 
water  for  each  pound  of  coal.  The  water  was  fed 
at  a  temperature  of  196  deg.  F.,  and  the  equivalent 
water  evaporated  per  hour  from  and  at  212  deg.  F. 
was  33,437  lb.  an  hour,  or  a  total  of  969.2  boiler  horse- 
power developed,  which  was  248.5  per  cent  of  build- 
er's rating.  The  equivalent  evaporation  per  pound 
of  coal  as  fired  thus  figures  out  at  10.51  lb.  of  water, 
and  the  factor  of  evaporation  is  1.065. 


The  coal  analysis  showed  74.13  per  cent  fixed  car- 
bon;  14.95  per  cent  volatile  matter;  6.52  per  cent  ash, 
and  4.40  per  cent  moisture.  The  calorimeter  test 
showed  the  heating  value  to  be  14,600  B.t.u.  when 
dry,  or  13,957  B.t.u.  as  fired.  The  coal  was  thor- 
oughly consumed  as  is  shown  by  the  flue  gas  analysis, 
which  gave  16  per  cent  COg,'  0.12  CO,  and  2.7  per 
cent  O. 

At  one  time  during  the  test  a  piece  of  4  by  6-in. 
timber  was  purposely  dropped  into  the  center  hopper 
to  determine  the  effect  upon  the  stoker.  This  timber, 
of  course,  blocked  the  plunger  in  that  hopper  and 
sheared  the  safety  pin  located  on  the  connecting  rod. 
The  plunger  was  then  automatically  withdrawn  from 
the  stoker  upon  the  return  stroke  of  the  connecting 
rod  and  left  at  its  outermost  position.  Upon  the 
removal  of  the  obstruction  and  the  insertion  of  the 
new  pin,  all  of  which  was  done  without  stopping  the 
stoker,  operation  was  resumed  as  if  nothing  had  hap- 
pened. Of  course,  however,  the  feed  of  coal  into  the 
middle  retort  was  interrupted  until  the  adjustment 
had  been  made.  The  horsepower  used  by  the  blower 
was  determined  as  20,  while  1.4  horsepower  was  used 
to  operate  the  stoker.  Separate  motors  were  used  to 
drive   blower   and   stoker. 


AIR  COMPRESSORS  FOR 
SMALL  PLANTS 

DIX'ERSITY  of  profitable   applications   for  com- 
pressed air  in  small  \olume  around  the  average 
shop,  foundry,  factory  and  industrial  plant  has 
made  the  installation  of  a  small  air  compressor 
an   economical   necessity. 

In  addition  to  the  item  of  low  first  cost  of  instal- 
lation, the  use  of  compressed  air  by  the  small  plant 
has  made  it  necessary  that  the  air  compressor  be  eco- 
nomical in  the  use  of  power  and  maintenance  and  as 
nearly  automatic  in  operation  as  it  is  possible  to  make 
any  machine,  so  that  the  cost  of  attendance  may  not 
prove  a  burden  to  the  purchaser. 

Recognizing  this  demand,  a  line  of  small,  vertical, 
air  compressors,  known  as  Imperial  Type  XII  and 
possessing  features  of  unusual  merit,  such  as  automatic 
lubrication,  simple  plate  and  ring  valves,  enclosed  dust- 


PIG.    1.      IMPERIAL    TYPE    XII    AIR    COMPRESSOR    FOR    BELTING 
TO  LINE   SHAFT 

proof  construction  and  great  compactness,  etc.,  has 
recently  been  placed  on  the  market  by  the  Ingersoll- 
Rand  Co.,  of  New  York. 

These  machines  are  furnished  in  a  number  of  sizes, 
for  belting  to  line  shaft  or  as  complete  "electric  drive" 
equipment;  also  as  a  portable  machine  in  one  size. 
They  may  be  secured  air  cooled,  water  cooled  or  res- 
ervoir cooled  (thermosyphon  system)  to  meet  local 
conditions.  Capacities  are  from  4  to  23  cu.  ft.  and 
pressures  up  to  150  lb. 


In  a  recent  interview  Leonard  C.  Wason,  president 
of  the  Aberthaw  Construction  Co..  gave  a  simple  method 
of  preventing  condensation  under  a  concrete  roof  of  a 
power  house  in  Boston,  which  now  has  a  steam  pipe  under 
the  roof  to  keep  it  warm.  Mr.  Wason  stated  that,  of 
course,  the  thing  to  do  is  to  insulate  the  roof  and  recom- 
mended taking  off  the  gravel  and  putting  down  an  insu- 
lating felt.  As  an  alternative  he  recommended  fastening 
sheets  of  cork  to  the  under  side  of  the  ceiling,  which 
would  cost  from  6  to  8  cents  a  sq.  ft. 
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NEW  POWER  PLANTS 

On  account  of  the  rapid  development  of  the  busi- 
ness of  the  Dearborn  Chemical  Co.  in  Canada,  a  Ca- 
nadian Company  has  been  organized  to  carry  on  the 
business  there,  and  make  further  extensions.  A  man- 
ufacturing plant  of  reinforced  concrete,  shown  in  the 
accompanying  illustration,  is  now  in  the  process  of 
erection  at  West  Toronto,  with  shipping  facilities  on 
both  the  Canadian  Pacific  and  the  Grand  Trunk  Paci- 
fic railways.  The  building,  which  was  designed  by 
Von  Hoist  and  Fyfe,  architects,  Chicago,  will  be  com- 
pleted about  midsummer.  The  investment  that  is  be- 
ing made  by  the  Canadian  company  in  building,  ground 
and  equipment  will  exceed  $100,000.     The  active  head 
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of  the  Canadian  enterprise  as  Vice  President  and  Gen- 
eral Manager  is  Mr.  A.  W.  Crouch,  who  will,  of  course, 
make  his  home  at  Toronto.  Mr.  Crouch  has  been 
connected  with  the  Dearborn  Chemical  Co.  for  15  yr., 
having  established  their  Pittsburgh  office,  from  which 
office  he  has  been  for  the  past  8  yr.  district  manager, 
in  charge  of  a  number  of  the  company's  branches. 
The  Canadian  company  will  specialize  on  the  analysis 
and  scientific  treatment  of  boiler  feedwaters,  both  for 
steam  railroads  and  stationary  steam  plants. 

A  $100,000  DISTRIBUTING  STATION,  with  equipment 
capable  of  receiving  and  transmitting  the  entire  elec- 
tric current  that  will  be  generated  at  the  power  plant 
now  being  erected  on  the  Savannah  River,  at  Stevens 
Creek  is  in  process  of  construction  in  Augusta,  Ga.  The 
station  is  being  built  by  the  J.  G.  White  Co.,  contrac- 
tors, for  the  Augusta-Aiken  Railway  &  Electric  Cor- 
poration. It  is  expected  that  the  plant  will  be  com- 
pleted within  a  year  and  will  be  ready  to  take  care  of 
the  current  from  Stevens  Creek  when  the  big  plant 
there  begins  operation. 

The  new  building  will  be  located  on  the  canal  bank 
on  the  site  of  the  old  West  plant,  which  has  been 
cleared  away  to  make  room  for  the  improvement.  The 
building  will  be  fireproof,  only  brick,  concrete  and 
steel  being  used  in  its  construction.  Its  dimensions 
are  to  be  58  by  39  ft.,  and  the  cost  will  be  $20,000. 
The  cost  of  equipment  will  be  $80,000. 

Current  from  this  station  will  be  distributed  to  the 
present  power  house  of  the  corporation  and  to  special 
consumers  not  only  in  Augusta,  but  in  the  territory 
around  this  city. 

At  a  MEETING  of  the  Wayne  County,  Ind.,  commis- 
sioners with  several  members  of  the  county  council,  the 
proposition  of  making  an  appropriation  of  $1800  for  a 
new  lighting  system  at  the  Wayne  County  Infirmary  was 
discussed.  It  is  proposed  by  the  commissioners  to  install 
an  electric  lighting  system  at  the  institution  to  take  the 
place  of  the  system  of  kerosene  lamp  lighting  now  in 
vogue. 


The  committee  from  the  county  board  of  charities 
condemned  the  present  system  and  recommended  that 
a  new  one  be  installed.  At  the  January  session  of  the 
commissioners  the  proposition  was  favorably  considered 
by  the  commissioners  though  the  council  refused  to  make 
the  appropriation.  The  members  of  both  bodies  present 
conferred  with  Supt.  Neuton  Brumfield  and  decided 
favorably  toward  the  action.  At  the  next  regular  ses- 
sion of  the  council  it  will  probably  be  decided  to  appro- 
priate the  money   for  the  improvement. 

KiMBALLTON,  lowA,  HAS  voted  to  bond  the  town  for 
the  purpose  of  putting  in  an  electric  light  plant. 

At  Mission,  Texas,  contract  has  been  given  to  per- 
sons owning  teams  to  begin  breaking  ground  for  the 
water,  electric  and  ice  plant. 

Plans  are  being  rapidly  consummated  in  St.  Peters- 
burg, Fla.,  for  the  new  power  house  which  the  St. 
Petersburg   Investment   Co.   expects  to  erect. 

It  is  understood  that  Coshocton,  Ohio,  or  some 
location  in  the  immediate  vicinity  will  be  chosen  by 
the  United  Service  Co.  for  the  site  of  the  central 
power  plant  which  will  furnish  electric  power  to  Canal, 
Dover,  New  Philadelphia,  Uhrichsville,  Dennison, 
Cambridge  and  Coshocton. 

Western  Power  Co.  announces  that  upon  comple- 
tion this  year  of  the  Big  Meadows  dam,  work  will  begin 
immediately  on  the  construction  of  4  additional  power 
plants  in  California  at  a  cost  of  $8,000,000.  It  is  planned 
to  develop  a  total  of  675,000  hp.,  the  installation  to  be 
completed  in  191 5. 

West  Penn,  Pa.,  powerhouse  is  to  be  doubled  during 
the  next  2  yr.  Orders  have  been  placed  with  the  West- 
inghouse  Co.  for  2  big  turbines  of  24,000  hp.  each.  The 
company  will  spend  $500,000  on  the  work. 

Plans  for  increasing  the  size  of  the  power  house  are 
now  being  drawn,  it  is  stated,  and  the  work  will  be 
started  in  time  to  be  ready  for  the  delivery  of  the  first 
turbine  late  in  this  year. 

The  Kuhn  interests  are  constructing  a  hydro-electric 
plant  along  the  Cheat  river  and  the  fact  that  the  power 
house  is  to  be  greatly  enlarged  leads  to  the  belief  that 
an  invasion  of  West  Virginia  will  follow  the  completion 
of  the  hydro-electric  project  and  that  much  of  the  current 
generated  at  that  plant  will  be  used  in  the  new  territory. 

Work  on  the  $7,000,000  power  plant  of  the  Great 
Northern  railway  on  the  Chelan  River  in  Washington 
will  soon  begin,  according  to  Robert  Herzog,  chief  hy- 
draulic and  electrical  engineer  of  the  company. 

The  engineer's  reports  place  the  available  horsepower 
when  the  dam  is  completed  at  80,000  to  100,000.  This 
will  afiford  sufficient  power  for  the  electrification  of  the 
Great  Northern  main  line  east  of  the  Cascades  to  the 
Idaho  line  and  north  on  the  Wenatchee-Pateros  exten- 
sion to  Oroville,  the  northern  terminus  of  the  new  line. 

A  force  of  50  to  100  men  will  be  put  to  work  on  the 
project  at  the  start,  and  this  number  will  be  increased  as 
the  work  progresses.  It  will  probably  take  two  years 
at  least  to  complete  the  development  plans  of  the  trans- 
portation company,  which  has  for  its  object  the  electri- 
fication of  all  its  lines  in  eastern  Washington. 

The  Oroville  line,  it  is  stated  by  officials  of  the  Great 
Northern,  will  be  operated  by  electricity  from  the  start, 
scheduled  for  November.  Materials  and  men  are  now 
being  assembled  at  Chelan. 
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At  Fulton,  N.  Y.,  a  contract  has  been  awarded  for 
building  a  power  house  at  the  Volney  paper  plant. 

At  a  special  election  in  Cedar  Falls,  Iowa,  the 
voters  decided  to  bond  the  city  for  $50,000  with  which 
to  build  an  electric  light  plant. 

An  electric  light  plant  is  to  be  erected  at  Gains- 
ville,  Fla.  The  waterworks  extension,  it  is  stated,  will 
be  taken  up  first,  but  work  on  the  light  plant  will  start 
as  soon  as  material  can  be  placed  on  the  site. 

La  Moure,  N.  D.,  has  granted  a  franchise  for  a 
125-hp.  electric  light  plant,  which  is  to  be  in  operation 
within  6  months. 

A  lighting  plant  will  also  be  erected  for  Lisbon, 

N.  D. 

Kimball,  S.  D.  is  now  sure  of  getting  a  $10,000 
electric  light  plant  installed.  The  franchise  has  been 
arranged  by  the  city  council  and  Kimball  will  soon  have 
one  of  the  best  electric  light  plants  in  that  part  of  the 
state,  modern  and  up-to-date  in  every  particular.  The 
company  expects  to  lease  some  railroad  ground  near 
the  Milwaukee  depot  and  will  soon  erect  the  building 
for  the  enterprise. 

The  Corning,  N.  Y.  Light  &  Power  Co.,  has  been 
incorporated  at  Albany  with  a  capital  stock  of  $500,000. 
The  directors  are  Daniel  J.  Creem,  Clinton  L.  Rossiter 
and  John  McNamee,  all  of  Brooklyn.  Mr.  Creem  was 
the  president  of  the  Corning  Gas  &  Electric  Co.,  all  of 
whose  affairs  will  be  taken  over  by  the  new  company. 
The  reorganized  company  will  erect  a  large  power  plant 
in  Coming,  this  summer,  capable  of  handling  a  greatly 
increased  business  which  is  in  prospect  both  in  Corning 
and  Painted  Post. 

That  the  General  Electric  Co.  plans  to  expend 
$1,000,000  and  employ  10,000  at  its  Pittsfield,  N.  Y. 
plant  within  the  next  2  yr.  was  divulged  at  a  meeting  of 
the  board  of  aldermen,  when  petitions  were  presented 
for  railroad  tracks  across  Dalton  Ave.,  and  from  E.  D. 
Jones  Co.,  and  the  Pittsfield  Coal  Gas  Co.  Hearings 
were  held  on  the  petitions,  the  committee  reported  favor- 
ably and  something  over  5000  hands  are  now  at  the  plant. 
It  is  planned  to  erect  2  enormous  buildings  on  land 
recently  purchased. 

At  Dundee  Falls,  Maine,  on  the  Presumpscot  River, 
a  new  power  station  for  the  S.  D.  Warren  Co.,  paper 
manufacturers,  is  being  erected  under  the  general  super- 
vision of  the  Stone  &  Webster  Engineering  Corps.  The 
dam  structure,  about  1400  ft.  long,  is  of  earth  with  the 
powerhouse  and  spillway  of  reinforced  concrete,  about 
in  the  center.  The  head  to  be  utilized  is  50  ft.,  with  a 
wheel  capacity  of  4500  hp.  The  concrete  spillway  is  of 
the  gravity  suction  type.  Power  will  be  supplied  by  3 
33-in.  horizontal  turbines  of  the  S.  Morgan  Smith  type, 
each  capable  of  developing  1500  hp.  at  277  r.p.m.  They 
are  of  the  wicket  gate  type,  the  gates  of  each  wheel  being 
controlled  by  a  Lombard  governor.  Each  wheel  is 
direct-connected  to  an  8oo-kw.  General  Electric  generator 
operating  3-phase  at  60  cycles  a  second,  and  at  a  pressure 
of  11,000  V.  In  each  case  the  exciter  is  on  an  extension 
of  the  generator  shaft. 

The  Clayton  Paper  Co.  has  started  cleaning  out 
the  old  Ax  Factory  Pond  at  Clayville,  N.  Y.,  prepara- 
tory to  erecting  a  power  plant  on  the  site  of  the  old 
ax  shop.  The  tumble-down  wooden  dam  will  be  re- 
moved and  a  concrete  structure  will  be  built  in  its 
place.  From  there  a  large  concrete  flume  will  be  con- 
structed  to  the   power  house,   which   wall   be   located 


nearer  the  road.  The  size  of  the  building  has  not  as 
yet  been  decided  upon,  but  it  will  doubtless  be  built 
with  regard  to  future  growth.  A  5-ton,  24-in.  turbine 
wheel  will  be  installed.  This  will  be  connected  to  a 
60-hp.  generator.  The  power  thus  derived  will  be 
used  to  run  the  3  large  heating  engines  used  in  the 
manufacture  of  paper.  The  company  cannot  dispense 
with  the  use  of  steam  entirely  on  account  of  the  large 
amount  needed  in  drying  the  paper ;  but  by  running 
the  heavy  heaters  with  electricity  it  will  materially 
decrease  the  amount  of  steam  required,  as  it  will  do 
away  with  one  large  engine. 


CATALOG  NOTES 

A  CIRCULAR  FROM  Sarco  Engineering  Co.,  116 
Broad  St.,  New  York,  illustrates  the  Sarco  water  tem- 
perature regulator  and  explains  its  operation. 

THE  PLAYFORD  improved  chain  grate  stoker  is 
illustrated  as  applied  to  various  boilers,  in  a  catalog 
recently  received.  The  manafacturers  are  the  Rosedale 
Foundry  and  Machine  Co.,  Allegheny,  Pa. 

THE  GENERAL  ELECTRIC  CO.  has  just  issued 
Bulletin  No.  A4073,  which  deals  with  the  electric 
equipment  of  bakeries.  _  This  bulletin  refers  to  the  sani- 
tary advantages  of  such  an  equipment,  the  efficiency, 
economy  of  space,  convenience,  cost,  maintenance 
and  reliability,  and  illustrates  the  various  pieces  of 
apparatus  used  in  bakeries,  equipped  with  electric 
motors.  It  refers  also  to  the  electric  lighting  and  to 
electrically  heated  ovens  for  baker's  use. 

THE  DEPARTMENT  OF  COMMERCE  has 
submitted  to  the  Senate  a  list  of  the  commercial  or- 
ganizations in  the  United  States.  This  record,  with 
a  list  of  agricultural  organizations,  will  be  printed  for 
distribution,  provision  being  made  for  1500  copies  for 
the  use  of  the  Senate,  in  addition  to  which  the  list  will 
be  issued  as  a  bulletin  of  the  Bureau  of  Foreign  and 
Domestic  Commerce  (Miscellaneous  Series  No.  8). 
Copies  of  this  bulletin  will  be  sold  for  15  cents  a  copy 
by  the  Superintendent  of  Documents,  Government 
Printing  Office,  Washington,  D.  C. 

"REMEDY  FOR  WATER  IN  Compressed  Air" 
is  the  title  of  Engineering  Leaflet  No.  14,  issued  by 
the  Harrison  Safety  Boiler  Works,  3144  N.  17th  St., 
Philadelphia,  Pa.  It  is  pointed  out  that  the  presence 
of  water  in  compressed  air  results  in  freezing  and 
interference  with  the  operation  of  tools,  and  that  in 
some  cases  the  presence  of  oil,  introduced  by  the  lubri- 
cation of  the  air  compressor  cylinder,  causes  disas- 
trous explosions  of  compressed  air  receiving  tanks. 
The  suggestion  of  this  leaflet  is  that  Cochrane  sepa- 
rators be  installed  in  the  air  line  to  intercept  the 
moisture. 

THE  INGERSOLL-RAND  CO.,  11  Broadway, 
New  York  City,  has  just  issued  a  40-page,  6  by  9-in. 
catalog,  form  3008,  covering  its  Class  "PE"  Duplex 
direct-connected  electrically  driven  air  compressors. 
Among  the  principal  features  of  design  and  construc- 
tion are:  the  clearance  controller;  the  hurricane  inlet 
valve;  auxiliary  water  separator;  enclosed  flood  lubri- 
cation for  main  bearings,  crankpins  and  crossheads; 
liberal  wearing  surfaces;  maximum  port  and  valve 
areas.  Catalog  is  illustrated  and  shows  a  table  of 
sizes  and  capacities. 

Form  575,  issued  by  the  same  company,  is  a  28- 
page  book  of  instructions  for  installing  and  operating 
Class  PE  direct-connected  electric-driven  air  compres- 
sors, together  w^th  a  duplicate  part  list. 
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TECHNICAL  USES  OF  CHLORIDE  of  calcium 
are  described  in  a  booklet  recently  issued  by  the  Car- 
bondale  Calcium  Co.,  Carbondale,   Pa. 

AMERICAN  SPIRAL  PIPE  Works,  Box  485, 
Chicago,  111.,  has  recenth^  issued  leaflets  illustrating 
various  kinds  and  installations  of  pipe. 

BULLETIN  No.  73  on  indicating  and  recording 
thermometers  has  just  been  received  from  the  Indus- 
trial Instrument  Co.,  Foxboro,  Mass. 

McCORD  MANUFACTURING  CO.,  of  Detroit, 
Mich.,  is  sending  out  a  circular  on  McCord  force-feed 
lubricators  and  McKim  gaskets. 

BULLETIN  NO.  A4066,  recently  issued  by  the 
General  Electric  Co.,  illustrates  that  company's  elec- 
tric hardening  furnace.  This  publication  supersedes  a 
previous  publication  on  this  subject. 

MONASH-YOUNKER  CO.,  of  New  York  and 
Chicago,  has  recently  issued  a  pamphlet  describing 
and  illustrating  the  Monash  noiseless  system  of  vacu- 
um heating. 

BOGART  AND  CO..  of  Bufifalo,  N.  Y.,  has  issued 
a  folder  describing  and  illustrating  internal  combustion 
engines  operating  on  manufactured,  natural  and  pro- 
ducer gas,  gasoline,  kerosene,  distillate  and  oils. 

A  FOLDER  FROM  John  T.  Lindstrom's  Machine 
Works.  214-216  S.  3rd  St..  Allentown,  Pa.,  shows  the 
construction  and  operation  of  the  company's  improved 
steam  separators  and  Corliss  valve  steam  traps. 

EVOLUTION  OF  THE  COCHRANE  Multiport 
Valve  is  the  title  of  a  booklet,  telling  the  story  of  the 
logical  method  of  invention  by  selection  and  elimination 
as  applied  to  the  development  of  this  back-pressure  and 
relief  valve,  issued  by  the  Harrison  Safety  Boiler  Works, 
Philadelphia,  Pa. 

ENGINEERS',  MILL  and  railroad  supplies  are 
described  and  illustrated  in  Catalog  S,  from  Advance 
Packing  &  Supply  Co.,  Chicago.  111.  The  catalog 
contains  1030  pages,  including  16  pages  of  general 
information  useful  to  engineers. 

A  SWAMP  FILL  forms  the  cover  design  of  a 
pamphlet  telling  how  a  centrifugal  pump  was  used  in 
making  a  quick  and  inexpensive  swamp  fill.  Various 
types  of  pumps  are  illustrated  in  the  pamphlet,  which 
is  issued  by  the  Goulds  Manufacturing  Co.,  Seneca 
Falls,  N.  Y. 

NATIONAL  TUBE  CO.  Bulletin  No.  12,  relative 
to  the  characteristics  of  National  steel  pipe,  presents  in 
small  compass  much  information  about  pipe.  Copies 
may  be  obtained  by  addressing  the  company  at  Pitts- 
burgh, Pa. 


TRADE  NOTES 

LEROY  GORDON  has  been  appointed  manager  of 
the  New  York  office  of  the  Nelson  Valve  Co.  and  Yarnall 
Waring  Co.,  Room  301,  30  Church  St. 

IRVING  N.  BEELER  has  been  appointed  district 
sales  manager  for  Central  New  York  for  Nelson  Valve 
Co.  &  Yarnall-Waring  Co.,  with  office  at  218  Bastable 
Bldg.,  Syracuse,  N.  Y 

OHIO  BRASS  CO.,  of  Mansfield,  reports  that  al- 
though its  factory  was  visited  by  the  recent  flood,  all  dam- 
age has  been  repaired  and  the  works  are  operating  at  full 
capacity,  and  prompt  service  can  be  given  both  in 
manufacture  and  delivery. 
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Positions  Wanted 


POSITION  WANTED— Electrical  Engineer  wants  to  locate 
with  some  reliable  isolated  plant  in  Public  Service  plant,  nine 
years'  experience  at  estimating,  constructing  and  mining  plants. 
Can  give  best  of  references  as  to  ability  and  habits.  Chas. 
Thomas,  Jr.,  Box  464,  Aurora,  Ind.  5-1-1 

EMPLOYER  AND  EMPLOYEE  at  that  critical  moment 
when  each  needs  the  other  find  Efficient  Service  Co.,  1340  Mon- 
adnock  Bldg.,  Chicago,  III,  "Eihcient."  R.  E.  Plumbe,  Pres. 
Write  for  evidence  tf. 


POSITION  WANTED — As  engineer  or  switch-board  operator 
in  large  station.  Have  eight  years  experience  in  power  station, 
with  high  and  low  speed  engines.  Direct  and  alternating  current 
generators.  Prefer  middle  or  western  states.  Address  Box 
293,  Practical  Engineer,  Chicago,  111.  4-15-1 
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POSITION  WANTED-By  first  class  gas  engineer.     A.  and  FOR  SALE-14x32  Watts  Campbell  Corliss  engine,  seen  run- 

D.   Current      Can   give   results   and   best   reference      Sober  and  nmg  until  May  1st  condition  like  new,  $600.     Duzets  &  Son    40 

steady.     Third  year  present  plant.     Address   Box  296  Practical  Church  St.,  New  York                                            i^u-cci;,  <x  oon,  w 

Engineer,  Chicago,  111. '^'- 


POSITION  WANTED— As  chief  engineer,  age  31 ;  married, 
understands  electric  machine,  mechanical  drawing,  first  class 
Ohio  license;  can  give  reference.  Wages  depend  on  the  cost 
of  living  at  that  place.     Address,   Box  292,   Practical  Engineer. 


Wanted 


WANTED—  SECOND  HAND  open  type  exhaust  heater.  H. 
P.  110  to  150,  give  name,  condition,  style  and  price.  Engineer, 
H.  Roth  Brewery,  Monongahela,  Pa.  5-1-1 

WANTED— AGENTS  TO  SELL  on  commission  Mechanical 
Draft  Blowers.  Prefer  men  who  handle  on  similar  bases  sales 
of  grate  bars,  tube  cleaners  or  other  boiler  accessories.  Hustlers 
wanted.  State  experience  and  territory  worked.  Address  Box 
290  Practical  Engineer,  Chicago,  111.  ff. 

AMERICAN  SERVICE  CO.,  Pittsburgh  Pa.,  require  records 
of  engineers,  superintendents  and  production  clerks  for  executive 
and  shop  vacancies.  5-1-2 

WANTED— ALL  STEAM  USERS  to  have  clean  boilers  with- 
out using  compounds  or  chemicals  in  any  form.  Write  "Otis," 
No.  317  Norfolk  Ave.,  Buffalo,  N.  Y.  tf. 

WANTED— MECHANICAL  ENGINEER  Salesmen  to  take 
charge  of  branch  offices  in  St.  Louis,  Chicago,  Cleveland  and 
Philadelphia,  to  push  equipment  used  in  connection  with  power 
plants.  We  have  a  good  proposition  to  make  to  the  right  men. 
Address  Geo.  S.  Crittenden,  201  Devonshire  Street,  Boston, 
Mass.  5-1-1 

IF  YOU  ARE  a  light  engineer,  spend  a  few  hours  each  day 
taking  subscriptions  for  Practical  Engineer.  You  will  be  paid 
well.    Write  Subscription  Dept.     They  will  start  you  in  at  once. 

WANTED  EVERY  ENGINEER  to  have  our  pamphlet  for 
setting  valves  on  Corliss  Engines,  simple  and  compound,  with 
one  or  two  eccentrics.  Sent  free.  Lindstrom's  Machine  Works, 
200  South  Third  St.,  Allentown,  Pa.  tf. 


Help  Wanted 


RESIDENT  SALES  MANAGER  to  sell  Tidman's  Reinforced 
Hollow  Concrete  Poles  and  State  Rights.  Calling  only  on  steam 
and  electric  railways,  telegraph,  telephone,  gas  and  power  lines ; 
states  counties  and  cities  for  ornamental  purposes.  No  compe- 
tition. Endorsements  of  highest  class  engineers.  No  experi- 
ence needed.  To  result  getter,  income  very  large.  Permanent 
future.  State  what  territory  and  submit  references.  941  Mon- 
adnock  Bldg.,   San  Francisco.  5-1-2 

WANTED— EXPERIENCED  MECHANICAL  DRAFTS- 
MAN for  designing  all  manner  of  power  pumps,  etc.  Steady 
employment.  State  age  and  salary.  A.  Y.  McDonald  Mfg.  Co., 
Dubuque,  la.  4-15-2 

EDITORIAL  POSITION— GOOD  PAY  to  start.  Position 
permanent  with  advancement.  Experience  with  electrical  ma- 
chinery and  knowledge  of  plant  operation  essential.  Address 
Box  297,  care  of  Practical  Engineer,   Chicago,   111.  5-1-1 

WANTED — An  additional  subscription  solicitor  wanted  to 
cover  towns  in  state  of  Washington.  Excellent  chance  to  earn 
extra  money.    Write  to  Subscription  Department.  tf. 


For  Sale 


GENERATORS  FOR  SALE— 2  Ft.  Wayne  Electric  Works, 
Wal,  75-kw.,  600  r.p.m.,  2200-volt,  60-cycle,  single-phase  belted 
generators,  with  exciters,  in  good  condition.  Will  make  low 
cash  price;  one  or  both  if  taken  promptly.  Electrical  Depart- 
ment, The  Hanna-Brackenridge  Co.,  Fort  Wayne,  Ind.  5-1-1 


Patents  and  Patent  Attorneys 


FIND  OUT  FOR  YOURSELF  what  to  invent  and  how  to 
procure  and  sell  a  patent  for  the  same.  My  book,  "Inventor's 
Universal  Educator,"  covers  the  matter  from  A  to  Z  140 
pages,  elegantly  bound.  Also  contains  600  mechanical  movements 
and  50  perpetual  motions.  Price  $1.00,  postage  free.  Money  re- 
turned if  not  more  than  satisfactory.  F.  G.  Dieterich,  618  Ourav 
Bldg.,  Washington,  D.  C.  5.1.1 


LAWRENCE  J.  GALLAGHER,  formerly  assistant  examiner 
United  States  Patent  Office;  sohcitor  of  patents.     2  Rector  St 
New  York.  4-1-4 


THE  PATENTOME  is  interesting  and  instructive.  A  liberal 
education  in  patents  and  how  to  get  them.  Free  on  request 
Established  1865.  Anderson  and  Son,  Patent  Solicitors  710 
G  St.,  Washington,  D.  C.  '5.1.9 


PATENTS  THAT  PROTECT  AND  PAY.  Advice  and 
books  free.  Highest  referees.  Best  results.  Promptness  as- 
sured. Send  sketch  or  model  for  free  search.  Watson  E  Cole- 
man, Patent  Lawyer,  624  F  Street,  Washington,  D.   C.  tf 


PATENTABLE  IDEAS  WANTED— Send  for  3  free  books, 
R.  B.  Owens,  28  Owens  Bldg.,  Washington,  D.  C.  tf.' 


PATENTS— H.  W.  T.  Jenner,  Patent  Attorney  and  Mechanical 
Expert,  606  F  St.,  Washington,  D.  C.  Established,  1883.  I  make 
a  free  examination  and  report  if  a  patent  can  be  had  and  the 
exact  cost.     Send  for  full  information.  tf. 


"PATENT  PROFIT  from  Patton  Service,"  is  the  title  of  our 
instructive  booklet  for  inventors ;  sent  free  upon  request  Strong 
patents  that  legally  protect  are  our  specialty.  Send  sketch  or 
model  today.  Harry  Patton  Co.,  330  McGill  Bldg.,  Washington, 
D.  C.  tf. 


LET  US  SECURE  your  patent.  "Patton  service  means  patent 
profit."  Harry  Patton  Co.,  330  McGill  Bldg.,  Washington, 
D.  C.  tf. 

PATENTS— C.  L.  Parker,  Attorney-at-Law  and  Solicitor  of 
Patents.  Patents  secured  promptly  and  with  special  regard  to 
the  legal  protection  of  the  invention.  Handbook  for  inventors 
sent  upon  request.     186  McGill  Building,  Washington,  D.  C.       tf. 

Educational  and  Instruction 


ENGINEERS'  POCKET  MANUAL,  175  pages,  edited  by 
University  of  Tennessee,  will  be  mailed  every  subscriber  sending 
in  one  new  subscription  to  Practical  Engineer.  Gild  edges, 
bound  in  leather.  tf. 


Miscellaneous 


IF  YOU  ARE  an  operating  engineer,  we  know  the  Fetta  Hot 
Process  Water  purifier  will  interest  you.  We  would  be  glad  to 
have  your  request  for  further  information.  Address  the  Fetta 
Water  Softener  Co.,  Richmond,  Ind.  tf. 

ENGINEERS— DO  YOU  WANT  to  utilize  your  exhaust 
steam  for  heating  or  drying  purposes,  without  back  pressure  on 
your  engine?  If  so,  address  Monash-Younker  Co.,  1413  W. 
Jackson  Blvd.,  Chicago,  111.  tf. 

MAKE  MONEY  on  the  side.  Here's  your  chance  to  work  out 
some  money  for  yourself.  Get  subscriptions  for  Practical  En- 
gineer. It  pays  well.  Just  drop  a  line  to  the  Subscription  Dept. 
They  will  tell  you  how.  tf. 
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Down  in  the  hills  of  South  Carolina  live  men 
and  women  who  eat  sticky  yellow  clay.  Tradi- 
tion tells  them  it  has  food  value. 

Go  into  Chinatown,  San  Francisco,  on  any 
day,  and  you  will  find  Chinese  burning  sticks  of 
punk  before  their  Joss.  Tradition  teaches  them 
that  this  action  will  drive  the  evil  spirits  aivay. 

On  their  little  island,  north  of  Japan,  the  Ainu 
women  tattoo  the  form  of  a  mustache  on  their 
upper  lip.  Tradition  has  decreed  this  disfigure- 
ment to  he  the  essential  part  of  beauty. 

Tradition  influences  our  every  action  and 
thought.  The  delivery  of  opinions,  doctrines, 
practices,  rites  and  customs  from  ancestors  to 
posterity  affects  the  complex  workings  of  the 
human  brain  against  progress.  It  is  our  nature 
to  depreciate  any  improvement  or  advancement 
which  does  not  come  to  us  by  the  Road  of  Cus- 
tom. The  New  and  the  Original  generate  An- 
tagonism and  Skepticism. 

Fulton  and  his  first  steamboat  were  booed  and 
ridiculed;  Morse  and  his  telegraph  met  with 
opposition  from  the  public  and  scientist.  Many 
of  our  grandmothers  and  grandfathers  refused 
for  years  to  ride  on  railroad  trains.  They 
claimed  it  was  an  impossibility  to  travel  at  a 
speed  of  thirty  miles  an  hour  and  draw  breath. 

The  Antidote  for  Tradition  is  Advertising. 
It  neutralizes  the  acids  of  opposition  and  re- 
moves the  cobwebs  of  prejudice.  And,  now  is 
the  era  of  Advertising. 

Publicity  greets  us  in  the  breakfast  news- 
paper, the  morning  car,  the  daily  mail  and  the 
evening  magazine.  It  has  educated  us  to  rapid 
progress.  Improvements  which  would  have 
seemed  supernatural  to  our  forefathers  are 
accepted  without  wonder.    The  submarine,  wire- 


less telegraph  and  80-mile-an-liour  train  did  not 


bring  an 


•Oh!"  or  an  "Ah!"  from  our  lips. 


Naturally,  Tradition  is  now  confined  to  lines 
of  thought  or  subjects  not  fortified  by  advertis- 
ing. For  instance,  the  medical  profession  has 
steadfastly  refused  to  advertise,  and  as  a  result 
it  is  still  burdened  with  the  suspicion  of  the 
public. 

Compare  the  effect  of  the  recent  announcement 
of  Dr.  Friedman's  Tuberculosis  Cure  and 
Thomas  A.  Edison's  Talking  Moving  Pictures. 
The  former  has  been  suspiciously  ridiculed  by 
press,  public  and  even  the  medical  profession, 
so  that  it  will  take  years  of  cures  to  assure  its 
universal  use.  The  latter  started  a  scramble  of 
theatrical  managers  after  first  territorial  rights. 
And,  yet,  it  is  much  more  logical  to  expect  a 
cure  for  a  bodily  ill  than  a  synchronic  reproduc- 
tion of  the  actions  and  syllables  of  life  by  ma- 
chinery. But — machinery  advertisements  have 
paved  the  tuay  for  a  prompt  adaptation  of  new 
inventions. 

Advertising  prepares  the  way  for  improve- 
ment. And  for  this  reason,  it  is  well  that  you 
read  the  advertising  pages  in  every  issue  of 
Practical  Engineer.  Here,  the  leading  manufac- 
turers of  power  plant  equipment  come  to  you, 
twice-a-month,  to  talk  to  you  about  their  prod- 
ucts. Even  if  your  power  plant  is  complete  and 
if  you  are  not  in  the  market  for  a  single  article, 
the  reading  of  the  advertisements  will  keep  you 
in  touch  with  the  trend  of  invention.  It  will, 
remove  the  Tradition  dust  of  bias  from  youi 
mind. 

And,  ivhen  you  do  need  a  machine  or  an  ap- 
pliance, you  can  go  about  its  purchase  tuith  the  ■ 
confidence  that  your  hnoivledge  has  progressed} 
with  the  improvements  in  the  poiver  plant  fieldi 
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FOR  UNCLE  SAM'S  BOYS 


Provision  Made  for  Heating,  Lighting  and  Ventilating  the  Naval  Training  Station  at  North  Chicago,  111., 
and  for  Furnishing  Steam  for  House  and  Cocking  Purposes,  all  from  a  Single  Central  Power  Plant 

N  LAYING  OUT  THE  Training  Station  ercise  work,  and  the  only  additional  equipment  would 

Iand    the    power    plant    to   supply    its  be  6  buildings  for  dormitories,  to  be  so  located  as  to 

needs,  it  was  possible  to  estimate  more  complete  the  quadrangle  around  the  parade  ground, 
closely  the  ultimate  power  capacity  re-  Figure  2  gives  the  architect's  special   drawing  of 


quired  than   is  usually   the   case,   as   it 

was  known  that  the  Station  would  have 

a  capacity  of  from  1300  to  1500  men, 

and  that  the  ultimate  expansion  would  be  to  a  capacity 

of  not  over  2500  men,  as  a  greater  number  than  this 


the  arrangement  of  the  station,  and  Fig.  3  gives  the 
plan  of  the  buildings  and  shows  the  run  of  the  under- 
ground tunnels  and  piping  for  conveying  cables,  steam 
pipes  and  water  pipes. 

Although    it    might    have    been    possible    to    install 


FIG.    7.      GENERATING    UNITS    AND    SWITCHBOARD 


would  make  it  advisable  that  a  new  station  be  started  individual  heating  plants  at  a  less  first  cost  than  would 
in  another  locality.  Buildings  as  now  provided  would  be  necessary  for  the  central  heating  and  the  supply 
care  for  practically  all  of  the  drill,  instruction  and  ex-      mains,  economy  of  maintenance  and  operation  called 
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for  the  central  heating  equipment,  so  that  all  attend- 
ance on  power  machinery  might  be  concentrated  and 
the  control  of  the  entire  plant  placed  conveniently  in 
the  hands  of  one  man. 

As  the  water  supply  would  of  necessity  have  to  be 
obtained  from  the  lake,  the  combining  of  pumping  and 
electrical  plants  located  the  power  house  on  the  beach, 
so  that  the  water  might  be  lifted  70  ft.  to  the  level  of 
the  main  plateau.  As  coal  must  be  brought  to  the 
power  house  by  railroad,  the  location  of  the  switch 


rear  of  it  a  basement  for  exhaust  piping,  while  under 
the  front  is  the  refrigerating  room,  16  by  19  ft.  and  14 
ft.  high.  Beside  the  engine  room  and  machine  shop 
are  office  and  store-rooms,  with  a  pump  room  19  by  46 
ft.  beneath,  and  connecting  to  the  refrigerating  room 
is  an  ice  storage  buried  in  the  ground  16  by  19  ft. 
From  the  ice  storage  and  pump  rooms,  a  6000-lb.  elec- 
tric freight  elevator  runs  to  a  platform  on  the  roof  of 
the  power  house,  from  which  supplies  can  be  handled 
over  a  wagon  trestle,  to  the  top  of  the  bluff. 


FIG.  1.   LAKE  FRONT  OF  THE  STATION 


track  along  the  northern  boundary  of  the  station's 
grounds,  put  the  location  of  the  power  house  at  the 
northeast  corner,  and  2  timber  cribs  were  constructed, 
giving  a  site  about  400  ft.  long  and  150  ft.  wide,  which 
permitted  also  of  the  location  of  the  water  filtering 
plant  near  the  power  house,  and  at  a  level  6  ft.  above 
the  water,  while  the  power  plant  was  put  at  liy^  ft. 
above  water  level. 

The  Power  House  in  General 

piLING  is  used  for  the  foundation  of  the  building, 

the  boiler  room  being  at  13  ft.  6  in.  above  water, 

and  the  dimensions  53  by  90  ft.,  with  a  clear  height  of 

46  ft.  to  the  roof.     Coal  bunkers  are  placed  above  the 


On  the  landward  side  of  the  power  house  is  the 
stack  180  ft.  high  by  lift.  6  in.  in  diameter.  As  shown 
in  Fig.  4,  the  entire  construction  is  of  brick,  with 
sandstone  trimmings,  and  material  and  construction, 
as  in  the  case  of  all  buildings  at  the  Training  Station, 
are  of  the  best  quality. 

Load  on  the  Station 

I N  the  buildings  are  approximately  8000  incandes- 
cent lamps,  140  arc  lamps,  and  340  hp.  of  motors  to 
be  supplied  with  current.  One  hundred  of  the  arcs 
are  multiple  110-volt,  located  in  the  buildings,  and  the 
other  40  are  series  arcs  used  for  lighting  the  grounds. 
Comparison   of   the   relative   advantages   of   direct 


PIG.  2.     ARCHITECT'S  PERSPECTIVE  OF  GROUNDS  AND  STATION 


boilers,  and  ash  hoppers  are  located  underneath  the 
boilers,  to  discharge  into  one-ton  ash  cars  on  a  narrow 
gage  track. 

The  engine  room  is  3  ft.  6  in.  higher  than  the  boiler 
room,  and  is  26  by  30  ft.,  with  28  ft.  in  the  clear.  Above 
the  engine  room  is  a  machine  shop,  and   under  the 


and  alternating  current  brought  out  the  fact  that  the 
alternating  current  would  save  nearly  $15,000  over 
direct  current  in  the  cost  of  the  plant,  and  2300-volt, 
60-cycle,  3-phase  equipment  was  decided  upon.  The 
saving  in  cost  was  due  principally  to  the  difference  in 
cost  of  lead  sheathed  electric  cables  for  underground 
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distribution,  comparing  230-volt,  3-wire  direct-current 
cables  with  2300-volt  alternating-current,  3-wire,  3- 
phase.  The  high  voltage  of  transmission  is  carried 
clear  to  the  service  transformers  which  supply  the 
buildings. 

Peak  load,  which  comes  in  the  winter  months,  was 
figured  at  400  kw.  with  an  average  of  160  kw.  And 
the  average  load  for  the  year  at  from  100  to  120  kw. 
It  was  decided,  therefore,  to  install  3  units  of  175  kw. 
each,  with  space  for  a  fourth  of  the  same  size,  in  case 
of  expansion  of  the  Training  Station.  The  heating 
load  consisted  of  about  118,000  sq.  ft.  of  direct  radia- 
tion, supplied  by  hot  water  from  the  circulating  mains, 
while  steam  distributing  mains  carrying  live  steam, 
have  to  care  for  15,190  sq.  ft.  of  indirect  radiation  for 
fan  coils,  hot  water  heaters  for  domestic  and  bath 
uses,  including  the  heating  of  1000  gal.  an  hour  for 
the  Administration  Building,  10,000  gal.  an  hour  for 
the  swimming  pool,  5000  gal.  an  hour  for  each  of  4 
dormitories,  2000  gal.  an  hour  for  the  Mess  Hall,  125 
gal.  an  hour  for  the  Drill  Hall  and  storehouse,  75  gal. 
an  hour  for  the  stable,  125  gal.  an  hour  for  the  Brig, 
225  gal.  for  the  Receiving  Building,  250  gal.  for  each 
of  6  receiving  dormitories,  400  gal.  for  the  receiving 
galley,  and  125  gal.  for  the  power  house,  or  a  total  of 
35,700  gal.  an  hour  for  the  plant.  Also  steam  is 
needed  for  the  disinfecting  plant  in  the  Receiving 
Building,  for  laundry  equipment,  for  drying  racks  in 
the  main  dormitories,  for  cooking  in  the  main  galley, 
and  for  the  officers'  quarters.  Except  for  certain  cook- 
ing   apparatus    and    the    different    disinfecting    plants 


For  the  hospital  group  of  buildings,  including  hot 
water    radiation    and    all    other    purposes,    a    separate 


\ 


FIG.  4.      POWER  HOUSE   FROM   THE  BLUFF 

steam   line  is  run,   to  supply   17,000   sq.   ft.   of  direct 
hot  water  radiation,  960  sq.   ft.  of  indirect  radiation. 


FlU.   3.     PLAT  OF  GROUNDS  AND  BUILDINGS   SHOWING  TUNNELS    AND    PIPE   LINES 

where  steam  at  from  60  to  100  lb.  pressure  is  needed,  and  disinfecting  plant,  sterilizers,  domestic  hot  water 
all  steam  for  the  house  uses  is  at  low  pressure  of  5  and  laundry.  It  was  figured  that  the  hot  water  radia- 
to  20  lb.  tion  would  require  25,000  lb.  of  steam  an  hour,  the 
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indirect  steam  coils,  15,000  lb.,  the  hot  water  heaters 
7000  lb.  and  other  apparatus  5000  lb.  with  the  hospital 
group  requiring  6000  lb.  or  a  total  58,000  lb.  of  steam 
an  hour  needed.  In  round  numbers  this  would  re- 
quire about  1900  boiler  horsepower,  and  no  additional 
was  figured  for  engine  or  pump  loads,  as  all  steam 
used  for  those  units  is  available  for  the  hot  water 
heating  load.  Accordingly,  the  rated  power  on  the 
installation  of  boilers  was  1800,  as  the  boilers  are 
capable  of  continuous  and  efficient  operation  at  50  to 
75  per  cent  overload,  giving  about  3000  boiler  horse- 
power maximum,  which  would  provide  a  sufficient 
number  of  spare  units.  It  is  found  that  the  water 
supply  calls  for  about  300,000  gal.  a  day,  or  an  average 
of  200  gal.  a  day  per  individual  at  the  station,  and  the 


chutes  equipped  with  weighing  scales  to  the  automatic 
stokers  and  ashes  fall  from  the  ash  pit  to  hoppers  in 
the  ash  tunnel,  and  are  dropped  into  ash  cars.  These 
cars  leave  the  east  side  of  the  power  house  and  are 
raised  by  a  hydraulic  ash  lift  elevator  to  the  level  of 
the  ground  outside  the  power  house  about  7  ft.  and 
are  then  run  along  the  beach  to  the  edge  of  the  dump, 
where  the  ashes  are  used  for  filling  the  beach  back 
of  the  cribs.  The  entire  movement  of  coal  and  ashes, 
except  for  the  slight  lift  from  the  ash  tunnel,  is,  there- 
fore, by  gravity. 

Boiler  Equipment 

'PHE  boiler  installation  consists  of  6  Babcock  &  Wil- 
cox standard  boilers,  designed  for  150  lb.  pressure 
and  set  in  batteries  of  2  each.     Each  boiler  has  3000 


FIG.  5.      PLANS  AND  ELEVATION  8  oK  PUWKR  HOUSE  AND  FILTER 


refrigerating  requirements  called  for  the  installation 
of  a  13-ton  compressor,  with  a  5-ton  ice  making  plant. 
The  hospital  has  a  separate  6-ton  electrically  driven 
refrigerating  plant  on  the  carbon  dioxide  system. 

Coal  and  Ash  Handling 

pROM  the  photograph  of  the  power  plant  and  the 
plan  drawing,  it  is  evident  that  the  ground  level 
is  above  the  power  house  roof,  so  that  the  railroad  is 
carried  over  a  steel  trestle  to  the  roof  of  the  power 
house  and  coal  dumped  into  steel  hoppers  which  are 
suspended  from  the  track.  An  electrically  propelled 
and  operated  coal  crusher  with  capacity  of  60  tons 
an  hour,  takes  the  coal  from  the  track  hopper  and 
feeds  by  gravity  into  the  coal  bunkers  of  500  tons  ca- 
pacity situated  just  below  the  boiler  house  roof;  from 
these    bunkers    the    coal    passes    by    gravity    through 


sq.  ft.  of  heating  surface,  and  a  Roney  stoker  with  an 
efifective  grate  surface  of  64  sq.  ft.  The  stokers  are 
set  with  an  arch  depth  of  8  ft.  so  as  to  give  a  large 
combustion  chamber  to  prevent  the  flame  striking  the 
cold  tubes,  and  this  provision  has  made  it  possible 
by  careful  operation  to  avoid  all  smoke  formation. 
Because  the  Roney  stoker  can  run  with  coking  as  well 
as  with  noncoking  coal,  it  is  possible  at  any  time 
that  a  western  is  not  available,  to  use  an  eastern 
coal,  and  the  outfit  as  installed  is  capable  of  handling 
all  grades. 

Test  of  the  boilers  showed,  at  135.5  lb.  boiler  pres- 
sure, a  moisture  of  0.26  of  one  per  cent  in  the  steam, 
and  with  coal  having  a  heat  value  of  12,849  B.t.u.,  and 
12.3  per  cent  moisture,  the  evaporation  was  9.43  lb. 
of  dry  steam  per  pound  of  dry  coal,  feed-water  tem- 
perature  being   185   deg.      The   flue   gas   temperature 
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showed  455  deg.  and  the  average  draft  in  stack  0.73 
in.  and  furnace  0.18  in.  During  this  test,  the  boiler 
ran  at  71.7  per  cent  of  the  builders'  rating. 

Engine  Equipment 

§TUDY  of  the  relative  value  of  high-speed  and  low- 
speed  engines,  resulted  in  the  choice  of  the  Corliss 
type,  and  because  steam  from  engines  could  be  used 
in  the  central  heating  system,  the  simple  engine  was 
chosen.  Boiler  pressure  is  125  lb.,  as  this  is  high 
enough  for  the  simple  engine,  and  much  of  the  steam 
load  must  be  reduced  in  pressure  for  use  about  the 
grounds  and  in  the  various  buildings.  The  units 
chosen  were  Western  Electric  generators,  of  175  kw. 
capacity,  to  furnish  current  at  2300-volt,  3-phase,  GO- 
cycle,  and  running  120  r.p.m.  These  generators  are 
direct  connected  to  Rates-Corliss  simple  engines,  18 
by  36  in.,  running  noncondensing,  2  units  being  right- 


lb.  and  an  average  back  pressure  of  1.5.  A  one-half 
load  test  showed  47.2  lb.  of  dry  steam  per  kilowatt- 
hour,  under  practically  the  same  conditions. 

A  25  per  cent  overload  test  gave  37.5  lb.  of  steam 
per  kilowatt-hour,  with  116  lb.  pressure  external,  and 
1.5  lb.  back-pressure.  A  later  overload  test  on  one 
of  the  boilers  running  at  135.5  lb.  pressure,  with  coal 
having  a  heat  value  of  12,047  B.t.u.  and  12.8  per  cent 
moisture,  and  with  average  stack  draft  of  1  in.  and 
furnace  draft  of  0.53  in.,  showed  a  flue  temperature 
of  596  deg.  and  8.31  lb.  of  water  evaporated  per  pound 
of  dry  coal.  The  boiler  was  operating  at  169  per 
cent  of  the  builders'  rating  during  this  test. 

For  exciting  the  generator  field,  2  exciter  units  are 
provided,  one  being  driven  from  an  11  by  10-in.  Ames 
horizontal  simple  engine,  the  exciter  being  a  Western 
Electric  of  47.5  kw.  at  125  volts  and  running  at  300 
r.p.m.     The   other   exciter   set   is  a   motor  generator, 


FIG.  6.   IX  THE  BOILER  ROOM,  BUNKERS  OVERHEAD 


handed  and  one  left-handed  for  the  economy  of  space. 
Flywheels  are  14  ft.  in  diameter  and  weigh  25,000  lb., 
and  the  steam  consumptions  per  indicated  horsepower 
are  26  lb.  at  }i  load,  24.75  lb.  at  full  load,  and  26  lb. 
at  1%  load. 

Careful  consideration  was  given  to  the  desirability 
of  installing  a  condensing  plant  for  use  during  the  4 
months  when  heat  would  not  be  needed,  but  it  was 
found  that  the  saving  in  steam  for  this  period  would 
not  pay  for  the  investment,  because  the  lighting  load 
would  be  small. 

At  the  time  of  the  boiler  test  above  mentioned,  the 
engine  showed  a  steam  consumption  per  kilowatt  per 
hour  of  29.2  lb.  of  dry  steam,  with  initial  pressure  121 


consisting  of  a  Western  Electric  45-kw.  exciter  at 
1200  r.p.m.,  driven  through  a  flexible  coupling,  by  a 
squirrel  cage,  3-phase  induction  motor. 

Switchboard  capacity  is  provided  on  an  elevated 
platform  to  care  for  the  entire  plant.  There  are  14 
panels,  Nos.  1  and  2  for  the  exciter  units,  having 
proper  equipment  for  their  control,  No.  3  for  the  in- 
duction motor  of  the  motor  generator  set,  Nos.  4,  5 
and  6  for  the  main  generators,  No.  7,  to  care  for  a 
possible  future  generator,  No.  8,  a  totalizing  panel  for 
recording  the  entire  plant  output,  Nos.  9  to  13,  feeder 
panels  for  the  difi^erent  circuits  and  No.  14  for  the 
control  of  the  outdoor  arc  light  circuits.  As  shown  in 
the  photograph  of  the  engine  room,  the  switchboard 
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overlooks  the  engine  noor,  and  all  high  tension  wires 
and  apparatus  are  kept  below  the  board  and  protected 
by  wire  screen.  In  this  space  are  installed  3  15-light 
constant  current  arc  transformers,  and  3  15-light  regu- 
lators, with  lightning  arrester  boards  to  correspond. 

Hot  Water  Heating  System 

A  LL  hot  water  for  this  system  is  heated  in  the  power 
house,  3  heaters  being  provided  for  this  purpose. 
One  is  an  exhaust  steam  heater,  large  enough  to 
handle  all  exhaust  steam  from  all  the  apparatus  in 
the  plant,  with  2  live  steam  heaters  in  series  with  the 
exhaust  heater,  to  supply  the  extra  heat  necessary. 
Closed  heaters  are  used  because  of  the  difference  in 
elevation  between  power  house  pumps  and  hot  water 


lb.,  and  that  for  the  steam  space  50  lb.  Water  con- 
nections are  for  14-in:  pipe,  and  exhaust  steam  con- 
nection for  16-in.  pipe. 

In  each  live  steam  heater  there  are  349  tubes,  each 
6  ft.  6  in.  long,  giving  1134  sq.  ft.  of  heating  surface, 
the  heaters  being  5  ft.  in  diameter  and  17  ft.  long,  with 
water  space  working  pressure  of  130  lb.  The  water 
connections  are  14  in.  and  steam  admission  8  in.,  the 
condensation  outlet  being  4  in.  Supply  of  steam  to 
the  live  steam  heaters  is  controlled  by  a  Johnson 
thermostatic  equipment  which  opens  and  closes  the 
steam  supply  on  a  variation  of  2  deg.  in  temperature 
of  the  outgoing  hot  water. 

Condensation  from  the  exhaust  heater  and  from 
the  feed  water  heater  passes  through  a  water  seal  set 


FIG.     6A.       ARRANGEMENT    OP     HEATERS,     PUMPS     AND     PIPING    BEHIND  BOILERS 


mains.  The  pumps  are  about  55  ft.  below  the  mains, 
and  as  the  circuit  is  maintained  closed,  the  55  ft.  drop 
in  the  returns  balances  55  ft.  lift  on  the  outgoing 
water.  The  heaters  have  the  steam  inside  the  tubes, 
and  a  compartment  is  provided  at  each  end  of  the 
heater,  which  in  the  case  of  the  live  steam  heaters  is 
long  enough  to  permit  the  removal  and  renewal  of 
tubes. 

Plates  and  tubes  are  all  of  steel,  the  tubes  being 
2  in.  in  diameter,  and  for  the  exhaust  heater  13  ft. 
long,  433  tubes  giving  a  surface  of  2814  sq.  ft.  The 
specifications  called  for  the  condensation  of  21,000  lb. 
of  steam  an  hour  at  1^  lb.  pressure,  with  a  mean  dif- 
ference in  temperature  between  steam  and  water  of  42 
deg.  The  entire  exhaust  heater  is  5  ft.  6  in.  in  diame- 
ter, by  19  ft.  long,  and  carries  a  working  pressure  on 
the  water  space  of  130  lb.,  the  test  pressure  being  250 


in  the  boiler  room  floor,  and  consisting  of  a  10-in. 
cast-iron  pipe  12  ft.  long,  to  which  the  3-in.  conden- 
sation pipes  from  the  heaters  are  carried  near  the 
bottom.  A  4-in.  overflow  from  near  the  top  of  this 
seal  carries  the  condensation  to  a  tank  in  the  engine 
room  basement,  which  is  emptied  into  a  hot  well  by 
a  2-in.  centrifugal  pump  driven  by  a  2-hp.  motor,  and 
controlled  automatically  by  a  Cutler-Plammer  sew- 
age lift  equipment.  Condensation  from  the  live  steam 
heaters  passes  to  a  receiver  from  which  it  is  drawn 
by  a  Marsh  pump,  controlled  by  a  float  valve,  and 
delivering  the  condensation  to  the  hot  well. 

Located  also  in  the  rear  of  the  boiler  room  is  the 
feed  water  heater  of  closed  type,  with  brass  water 
tubes.  The  cast  iron  shell  is  tested  to  75  lb.  pressure, 
and  the  ends  to  250  lb.  The  heater  has  291  l^^-in. 
tubes,  11  ft.  long,  giving  1000  sq.  ft.  of  heating  sur- 
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face,  and  exhaust  steam  from  the  auxiliary  apparatus      at  150  brake  hp.,  running  at  1700  r.p.m.,  with  steam  at 
about  the  plant  is  piped  to  the  exhaust  steam  heater      135   lb.   pressure.     Steam   consumption   is   37   lb.   per 
for  the  hot  water  heating  service,  with   a  bypass  to      brake  hp.  at  full  load, 
the  feed  water  heater  so  that  if  required  all  steam  from 
auxiliaries  may  be  used  in  the  feed-water  heater. 

Condensation  from  the  steam  heater,  separators 
and  high  pressure  piping  is  returned  to  the  hot  well 
by  a  small  pump  and  receiver.  Condensation  from  all 
over  the  grounds  is  returned  to  the  hot  well  by  a  spe- 
cial pump  except  from  the  hospital  steam  lines,  which 
have  a  high  pressure  return.  The  hot  well  to  which 
all  condensation  is  delivered,  is  a  3/^-in.  steel  tank,  4 
ft.  in  diameter  and  10  ft.  long,  with  a  float  valve  for 
admitting  make-up  water,  and  with  connections  for  re- 
ceiving returned  condensation  from  all  the  different 
sources. 

Hot  Water  Circulating  System 

pUMPS  for  forcing  the  hot  water  through  the  heat- 
ing system  of  the  station  are  installed  in  duplicate, 
each  one  being  able  to  carry  the  entire  load.  The 
highest  radiation  is  about  135  ft.  above  the  pump, 
since  the  circulating  system  is  closed,  the  lift  is  bal- 
anced by  the  fall  and  the  friction  head  alone  is  what 
must  be  taken  care  of.     This  amounts  to  about   160 

ft.,  and  the  maximum  capacity  of  the  circulating  pump  The  circulating  water  is  measured  by  a  14-in.  Ven- 

at  this  head  is  2300  gal.  a  minute,  and  with  a  friction      turi  meter,  and  condensation  from  the  live  steam  heater 
head  of  100  ft.,  the  average  duty  is  1700  gal.  a  minute,      is  measured  by  a  4-in.  hot  water  meter. 


FIG.  8.   EXCITER  UNITS  AND  GAGE  BOARD 


FIG.  8A.   PLAN  OF  POWER  HOUSE  AND  ARRANGEMENT  OF   MACHINERY 


The  pumps  are  of  the  volute  centrifugal   type,  with  Other  Pumping  Equipment 

10-in.    connections,    directly    driven    through    flelcible  pOR  feeding  the  boilers,  2  American  pumps  are  in- 

couplings,  by  Kerr  steam  turbines.     Casings  are  cast  stalled,  each  fitted  to  carry  the  entire  load.     They 

iron  with  bronze  impellers,  and  each  turbine  is  rated  have    14-in.    steam   cylinders,   8>4-in.   water   cylinders 


(Continued  on  Page  502) 
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HEATING  AND  VENTILATING  LARGE  BUILDINGS 

Types,  Construction  and  Purpose  of  Special  Equipm  ent 
By  Charles  L.  Hubbard 


THE  present  article  takes  up  the  special  equipment 
required  where  exhaust  steam  is  used,  either  alone 
or  in  combination  with  live  steam  for  heating  pur- 
poses.    One  of  the  first  matters  to  be  considered  is 
the  removal  of  the  oil  from  the  exhaust  before  turning  it 
into  the  heating  system. 

While  a  coating  of  oil  over  the  interior  surfaces  of 
the  radiators  reduces  their  efficiency  somewhat,  the  prin- 
cipal reason  why  the  oil  should  be  eliminated  is  to  pre- 
vent its  being  returned  to  the  boilers  with  the  condensa- 
tion. 


FIG.   1.   OIL   SEPARATOR  AVHICH   EMPLOYS   CENTRIFUGAL   FORCE 

Separators  of  the  centrifugal  or  baffle  type,  connected 
into  the  exhaust  pipe  before  it  joins  the  heating  main, 
will  usually  remove  the  oil  to  such  an  extent  that  the 
condensation  may  be  safely  returned  to  the  boilers.  Great 
care  should  be  taken,  however,  to  have  the  separator 
proportioned  for  the  particular  conditions  under  which 
it  is  to  operate,  for  if  the  steam  passes  through  at  too 


FIG.    3.         OIL    SEPARATOR    WITH    EXPANSION    TANK 

high  a  velocity,  particles  of  oil  will  be  carried  along  with 
it.  In  any  case,  the  return  water  should  be  tested  for 
oil,  and  if  it  is  found  to  be  present,  the  condensation 
should  be  passed  through  a  settling  tank  or  filter  before 
reaching  the  feed  pump. 

Principles  involved  in  the  removal  of  oil  from  steam 
are  illustrated  in  Figs,  i  and  2.  The  first  of  these  makes 
use  of  centrifugal  force,  the  steam  being  given  a  whirling 


motion  which  throws  the  heavier  particles  of  oil  against 
the  shell  of  the  separator,  from  which  they  drip  into  the 
chamber   or   receiver   below. 

That  shown  in  section  in  Fig.  2  contains  a  series  of 
baffle  plates  against  which  the  steam  strikes  in  passing 
through.  This  reduces  the  velocity  suddenly,  and  changes 
the  direction,  thus  causing  the  oil  to  be  caught  by  the 
projecting  edges  of  the  baffl.es.  As  it  collects,  it  drips 
into  the  receptacle  at  the  bottom,  from  which  it  is  trapped 
to  the  sump  well  or  sewer.     In  some  types  of  separators 


FIG.  2. 


BAFFLE  TYPE  OP  OIL  SEPARATOR 


a  large  chamber  or  expansion  tank  is  provided  to  reduce 
the  velocity  of  the  steam  and  also  to  equalize  the  pressure 
between  the  strokes  of  the  engine.  Such  a  separator  is 
shown  in  Fig.  3,  the  elimination  of  oil  being  effected  by 
a  series  of  bafffles  arranged  as  shown. 

Large  separators  should  be  provided  with  some  means 
for  cleaning  the  interior  surfaces  of  oil  from  time  to 
time.  In  some  cases  this  is  done  by  blowing  in  high- 
pressure  steam  through  a  small  internal  pipe  having  a 
number  of  outlets,  so  that  all  parts  of  the  interior  are 
reached. 

In  others  the  oil  is  washed  off  with  a  solution  of  potash 
which  is  discharged  through  a  perforated  pipe  running 
along  the  top  of  the  baffl.e  plate.    -  ,  _ 
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FIG.   4.      COMBINED   SETTLING   TANK   AND   FILTER 

The  principle  upon  which  a  combined  settling  tank  and 
filter  acts  is  shown  in  Fig.  4.  The  condensation  from  the 
heating  system  enters  the  chamber  A,  where  a  consider- 
able portion  of  the  contained  oil  rises  to  the  surface. 
From  A  the  water  passes  into  B  near  the  bottom  of  the 
tank,  then  upward  through  the  filter,  and  overflows  with 
C,  from  which  it  passes  to  the  pump,  the  outlet  being 
near  the  bottom  of  the  tank  as  shown. 
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The  oil  which  collects  on  the  surface  of  the  water 
in  the  different  compartments  is  drawn  off  through  over- 
flow openings  not  shown  in  the  cut.  Filters  of  this  kind 
are  commonly  composed  of  coke,  crushed  quartz,  char- 
coal, excelsior,  burlap,  or  other  porous  material  which 
will  pack  closely,  and  at  the  same  time  present  a  rough 
surface  to  which  the  particles  of  oil  will  adhere. 

While  feed-water  heaters  belong  to  the  power  side  of 
the  equipment,  rather  than  to  the  heating,  they  are  closely 
connected  with  the  latter  on  account  of  sharing  the  ex- 
haust steam. 

As  only  a  small  amount  of  steam  is  required  to  heat 
the  make-up  water  in  the  winter  season,  and  only  about 
i/6  the  total  exhaust  may  be  utilized  in  the  summertime, 
when  the  heating  plant  is  out  of  commission,  it  is  not 
necessary  to  turn  the  whole  amount  through  the  heater. 
Although  there  is  no  particular  harm  in  doing  this,  it 
may  often  simplify  the  connections  if  the  heater  is  sup- 
plied on  the  induction  plan,  as  illustrated  in  Fig.  5.  In 
this  arrangement  the  steam  used  in  the  heating  system 
does  not  enter  the  heater  at  all.  If  the  piping  is  such 
that  all.  of  the  steam  does  pass  through  the  heater  there 
is  some  danger  of  its  becoming  moist,  especially  if  open 
heaters  are  used. 

With  a  closed  heater,  the  oil  separator  may  be  placed 
beyond  the  heater  and  thus  overcome  the  difficulty,  but 
with  one  of  the  open  type  the  steam  is  made  to  pass 


PIG.   5.     HEATKR  PIPED   ON   INDUCTION   PLAN 


through  the  separator  first.  With  a  connection  like  that 
shown  in  Fig.  5  any  possible  difficulty  from  this  cause  is 
avoided. 

Figure  6  shows  a  combined  oil  separator,  feed-water 
heater,  settling  tank,  and  filter,  which  also  serves  as  a 
receiver  and  pump  governor.  The  different  parts  of  the 
apparatus  are  clearly  indicated  in  the  cut  and  need  no 
explanation. 

The  receiving  tank  and  feed  pump  forms  an  important 
part  of  the  heating  equipment.  The  tank  in  large  plants 
is  usually  of  wrought  iron  and  vented  to  the  atmosphere 
through  a  vapor  pipe.  All  condensation  which  does  not 
contain  oil  is  trapped  with  this  tank  and  pumped  back 
to  the  boilers  automatically,  a  balanced  valve,  operated 
by  a  float  within  the  tank,  being  placed  in  the  steam  pipe 
supplying  the  pump. 

For  the  average  sized  plant  a  tank  36  in.  in  diameter 
and  from  48  to  72  in.  in  length  is  commonly  used.  Two 
pumps  are  employed,  each  of  sufficient  capacity  to  do  the 
entire  work  at  a  speed  not  exceeding  about  45  strokes 
a  minute.  The  capacity  is  based  on  the  boiler  horse- 
power rather  than  the  heating  surface,  because  all  of  the 
water  fed  to  the  boilers,  both  condensation  and  make-up, 


passes  through  the  pump.     The  table  gives  the  average 
capacity  of  standard  sized  pumps  at  45  strokes  a  minute. 
Capacity  of  Pumps  at  45    Strokes  a  Minute 
Sizes  of  Pump,  Inches  Boiler  Horsepower 

4>^  by  2^  by  4  116 

5/4  by  31^  by  5  240 

6       by  4       by  6  376 

7>4  by  4>4  by  6  480 

Larger  sizes  than  the  above  may  be  had  if  desired. 
In  small  plants,  combined  outfits  like  that  shown  in  Fig. 
7  are  often  employed.  Both  the  piston  and  the  plunger 
type  of  pump  are  used,  the  advantage  of  the  latter  being 
the  ease  with  which  the  wearing  parts  may  be  repacked 
or  renewed  if  the  water  is  at  all  gritty. 
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HEATING   TRAYS 


FIG.     6. 


COMBINATION    OIL    SEPARATOR,    HEATER,     SETTLING 
TANK   AND   FILTER 


The  receiving  tank  is  quite  often  replaced  by  the 
open  feed-water  heater,  which  is  also  made  to  embody 
an  oil  separator,  settling  chamber  and  filter.  A  heater 
of  this  type  is  shown  in  Fig.  8.  The  main  returns  are 
trapped  into  the  body  of  the  heater  and  fresh  water  is 
added  automatically,  as  needed,  by  means  of  a  float  valve. 
In  a  general  way  this  heater  is  similar  to  that  shown 
in  Fig.  6  except  for  the  difference  in  form. 

The  pressure  in  the  heating  system  is  limited  by  the 
back-pressure  valve  in  the  outboard  exhaust  pipe,  which 
opens  when  there  is  more  exhaust  steam  than  can  be 
condensed  in  the  heating  system. 


FIG.    7.      PUMPING    OUTFIT    FOR    SMALL    HEATING    PLANTS 

Two  common  forms  of  back-pressure  valves  are 
shown  in  Figs.  9  and  10.  The  first  of  these  has  2  port 
openings,  and  is  adapted  especially  to  the  smaller  sizes, 
or  where  there  is  considerable  difference  between  the 
amount  of  exhaust  supplied  and  that  required  for  heating 
purposes,  so  that  the  valve  acts  only  occasionally.  For 
large  sizes,  and  where  there  is  a  more  or  less  constant 
opening  and  closing  of  the  valve,  the  multiple-port  type, 
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shown  in  Fig.  lo,  is  preferable.  The  individual  valves 
are  small,  are  provided  with  dash-pots  and  held  to  their 
seats  by  light  springs  attached  to  an  adjustable  pressure 
plate.  Provision  is  also  made  for  a  water  seal  over  the 
valve  deck,  this  being  maintained  automatically.  In  or- 
dering a  valve  of  this  kind  it  should  always  be  stated 
whether  it  is  for  use  with  a  pressure  heating  system  or 
a  vacuum  system. 


EXHAUST  OUTLET 


OIL  eCPAUTOR 
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Other  valves  make  use  of  springs,  pistons,  etc.,  or  a 
combination  of  springs  and  diaphragms,  but  the  general 
principle  is  practically  the  same.  When  valves  of  the 
type  shown  in  Fig.  ii  are  used,  the  connecting  low- 
pressure  pipe  should  be  4  or  5  ft.  in  length  to  give  the 
best  results.  Reducing  valves  should  always  be  provided 
with  cut-out  valves  and  by-pass  for  use  in  case  of  repairs. 
In  connection  with  a  reducing  valve  there  should  be  a 
pressure  gage  and  small  pop-safety  valve  connected  into 
the  pipe  on  the  low-pressure  side.  The  face  of  the  gage 
should  be  plainly  visible  from  the  valve,  and  is  for  use 
in  adjusting  the  latter  for  different  pressures.  The  safety 
valve  should  be  set  for  a  small  pressure  above  the  normal 
carried  on  the  heating  system,  and  its  purpose  is  to  give 
an  alarm  in  case  the  reducing  valve  fails  to  work  prop- 
erly and  the  pressure  in  the  systern  rises  above  that 
desired.  The  safety  valve  may  be  made  more  effective 
by  connecting  a  small  steam  whistle  with  the  outlet. 

While  a  dangerous  pressure  in  the  heating  system 
would  probably  be  prevented  by  the  opening  of  the  back 
pressure  valve,  even  this  might  result  in  a  large  waste 
of  steam  if  the  condition  were  not  called  to  the  engineer's 
attention  in  some  special  manner. 


FIG.    8.     OPEN    FEED-WATER   HEATER    EMBODYING,    OIL    SEPAR- 
ATOR,  SETTLING  CHAMBER  AND  FILTER 

The  office  of  the  pressure  reducing  valve  is  the  reverse 
of  that  of  the  back-pressure  valve ;  that  is,  it  admits  live 
steam  to  the  heating  system  at  a  reduced  pressure  when 
the  exhaust  falls  below  the  amount  required  to  maintain 
the  normal  pressure. 


The  United  States  Civil  Service  Commission 
announces  an  examination  for  drainage  engineer  and 
assistant  drainage  engineer,  for  men  only,  on  May  21, 
1913,  to  secure  eligibles  for  positions  in  both  irrigated 
lands  and  humid  regions,  in  the  Office  of  Experiments 
Stations,  Department  of  Agriculture,  at  salaries  ranging 
from  $1200  to  $2000  per  annum.  Competitors  will  be 
examined  in  the  following  subjects,  which  will  have  the 
relative  weights  indicated:  i.  Practical  questions  on 
drainage  engineering  (a)  for  irrigated  lands,  (b)  for 
humid  regions,  35;  2.  Report  (to  be  delivered  to  the 
examiner  on  the  day  of  the  examination),  25 ;  3.  Educa- 
tion, training,  experience,  and  fitness,  40.  An  educa- 
tional training  equivalent  to  that  required  for  the  bache- 
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FIG.  9.  BACK-PRESSURE  VALVE  ADAPTED  TO  SMALL  SIZES        FIG.  10.  MULTIPLE-PORT  TYPE  BACK-PRESSURE  VALVE 

FIG.  11.  PRESSURE  REDUCING  VALVE 


There  are  many  different  forms  in  use,  but  the  gen- 
eral principle  involved  is  shown  in  Fig.  ii.  This  consists 
of  a  double-ported  balanced  valve,  the  spindle  of  which 
is  attached  to  a  flexible  diaphragm. 

This  diaphragm  is  exposed  to  atmospheric  pressure 
upon  the  upper  side  and  to  the  reduced  steam  pressure 
upon  the  lower  side.  By  a  proper  adjustment  of  the 
weight  upon  the  lever  any  reduced  pressure  may  be  ob- 
tained within  the  range  of  the  valve,  regardless  of  the 
initial  pressure. 


lor's  degree  in  engineering,  science,  or  agriculture  from 
a  college  or  university  of  recognized  standing  is  a  pre- 
requisite for  consideration  for  these  positions.  Persons 
who  meet  the  requirements  and  desire  this  examination 
should  at  once  apply  to  the  United  States  Civil  Service 
Commission,  Washington,  D.  C,  for  Form  131.  No 
application  will  be  accepted  unless  properly  executed  and 
filed  with  the  Commission  at  Washington.  In  applying 
for  this  examination  the  title,  "Drainage  Engineer 
(Male),"  should  be  used. 
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SETTING  A  STEPHENSON  LINK  MOTION  VALVE  GEAR 


A  Badly  Mixed  Gear  and  How  it  was  Righted 


A  POWER  plant  engineer  was  asked  to  set  the  valve 
of  a  little  vertical  steam  engine  which  served  as 
the  motive  power  for  a  well-drilling  rig.  It  was 
equipped  with  a  Stephenson  link  motion  valve 
gear  and  the  engineer  was  rather  puzzled  at  first  how  to 
go  about  the  setting  of  it.  Seven  years  had  passed  since 
he  had  had  anything  to  do  with  a  reversing  link  motion 
and  in  7  yr.  an  engineer  will  forget  a  good  deal. 

What  made  the  matter  worse  was  that  the  gear  had 
been  tampered  with  and  little  of  its  original  adjustment 
remained  intact  to  serve  as  a  guide  for  him.  He  remem- 
bered that  in  such  a  valve  gear  the  valve  must  be  set 
with  the  link  in  the  full  gear  positions,  and,  starting  with 
this,  the  method  of  setting  gradually  became  clear  as 
he  went  along. 

The  first  thing  to  determine  was  whether  the  rods 
were  of  the  crossed  or  open  style.  These  distinctions 
are  shown  diagrammatically  in  Fig.  i.  The  crank  in  the 
figure  stands  at  C,  the  crank  end  center  position.  Then, 
if  the  rods  have  the  position  shown  in  A,  they  are 
crossed  rods;  if  as  in  B,  they  are  the  open  arrangement. 

So  the  engine  was  turned  to  the  crank  end  center  for 
observation.  The  rods  were  crossed.  The  next  thing 
noticed  was  that  the  saddle  pin,  P,  Fig.  2,  was  located  in 
the  center  of  the  link.  This  was  an  indication  that  the 
engine  had  been  designed  to  operate  equally  well  in  both 
forward  and  backing  motions. 

Nor  was  the  engineer  grieved  to  note  that  the  valve 
stem  connected  direct  to  the  link  block,  Q,  and  not  through 
a  rocker  as  shown  at  P  Q  X  in  Fig.  i.  A  rocker  at  this 
point  reverses  the  motion  of  the  valve  with  respect  to 
the  crank,  and,  while  not  a  serious  complication,  yet  it 
naturally  modifies  the  position  of  the  eccentrics  on  the 
crank  shaft.  Instead  of  occupying  the  position  O  E  and 
O  F  as  shown  in  Fig.  2,  they  would  have  been,  were  the 
rocker  used,   diametrically   opposite,   at   O  G  and   O  H, 


PIG.   1.        CROSSED  AND   OPEN  STYLE   OP  LINK  MOTION 

respectively.  Thus  the  eccentric  which  is  actuating  the 
valve  follows  behind  the  crank  at  an  angular  distance 
equal  to  90  deg.  less  the  angle  of  advance;  instead  of 
leading  by  an  angle  equal  to  90  deg.  plus  the  angle  of 
advance  as  in  the  case  where  no  rocker  is  used. 

The  foregoing  points  having  been  established,  all 
was  ready  for  the  valve  setting  to  begin.  The  first  step 
was  to  equalize  the  rods.  This  was  done  by  placing  the 
link  into  full  gear  forward  and  loosening  the  eccentric 
for  that  motion  which  will  be  indicated  by  A,  Fig.  2. 
This  eccentric  was  then  rotated  about  the  shaft,  watching 


the  valve  V  meanwhile  and  working  at  1,  P,  its  farthermost 
limits  of  travel.  These  points  were  found  in  this  case 
to  be  unequally  distant  from  the  center  line  X  Y ;  or, 
what  was  the  same  thing  and  more  convenient  for  meas- 
uring, in  the  present  instance,  unequally  distant  from  the 
outside  edges  q,  q\  of  the  respective  steam  ports.  The 
engineer  thought,  and  rightly  so  I  guess,  that  these  dis- 
tances should  be  equal  in  a  symmetrically  set  valve.  He 
made  them  so  by  shifting  the  position  of  the  valve  along 
the  stem  S,  away  from  the  farthermost  limit  of  travel 
toward  the  center  line  X  Y,  a  distance  exactly  half  the 
difference  between  the  2  distances  1  q,  F  q^     The  nuts 


PIG.    2.      STEPHENSON   LINK    MOTION 

u,  u,  u,  u,  were  now  set  up  so  as  to  give  the  valve  just 
enough  looseness  to  seat  itself  without  permitting  any 
end  play  along  the  spindle.  Then  the  eccentric  was  once 
more  rotated  around  the  shaft,  and  the  distances  1  q,  V  q\ 
proved,  under  the  new  adjustment,  to  be  fairly  equal. 
This  operation  of  shifting  the  valve  along  the  stem  so  as 
to  make  the  distance  1  q,  P  q^  equal  is  termed  equalizing 
the  travel  of  the  valve. 

The  same  result  could  have  been  obtained  by  changing 
the  length  of  the  rod  R,  but  this  length  seemed  about 
right,  so  the  engineer  didn't  want  to  tamper  with  it  at 
this  stage  of  the  proceedings. 

The  valve  travel  was  now  equalized  for  the  forward 
motion,  and  the  next  thing  was  to  give  it  the  necessary 
lead. 

After  making  sure  that  the  crank  was  still  on  center 
as  nearly  as  might  be,  the  same  eccentric,  A,  was  turned 
on  in  the  direction  the  engine  was  expected  to  rotate 
until  just  the  faintest  line  of  opening  of  the  steam  port 
was  showing  on  the  end  of  the  cylinder  at  which  the 
piston  was  standing.  This  was  the  lead.  The  eccentric 
was  then  temporarily  fastened  and  the  engine  turned 
over  by  hand  to  the  other  center  and  the  lead  on  the 
steam  port  at  that  end  noted.  There  seemed  little  or 
no  difference  between  the  lead  at  each  end  so  our  engi- 
neer was  satisfied  and  fastened  the  eccentric  securely 
by  the  set  screws  LL'. 

He  then  tried  the  cutofif  by  turning  the  engine  by 
hand  again  in  the  direction  in  which  it  was  to  run,  until 
the  valve  opened  the  steam  port,  came  back  and  just 
closed  it  again.  This  was  the  point  of  cutofif,  and  exactly 
when  the  port  closed,  the  engine  was  stopped.  The 
crank  was  noted  to  be  just  a  little  past  the  quarter,  thus 
realizing  the  point  of  cutofif  at  a  little  more  than  half 
stroke. 

Trying  from  the  other  center  on  around,  the  point 
of  cutofif  occurred  at  about  the  same  distance  from  the 
other  quarter,  or  again  at  a  little  past  half  stroke. 

The  engineer  wasn't  satisfied  with  a  cutofif  of  scarcely 
more  than  half  stroke,  with  the  link  in  full  gear  position ; 
for  it  didn't  seem  like  giving  the  engine  a  fair  chance 
to  produce  its  full  power ;  but  that  was  no  concern  of  his 
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just  then.  It  was  a  condition  for  which  the  engine 
builder  alone  was  responsible  for  the  present,  at  least, 
he  could  but  continue  with  the  valve  setting.  It  was 
now  the  turn  of  the  other  eccentric  to  be  adjusted. 

Once  more  the  engine  was  placed  on  a  center  and 
the  link  thrown  over  to  the  reversing  full  gear  position. 
The  valve  movement  was  now  controlled  by  eccentric 
B,  so  the  latter  was  loosened  and  turned  about  the 
shaft,  as  A  had  been,  and  the  limits  of  travel  1,  1\  again 
noted.  As  before  they  were  unequally  distant  from  the 
ports.  To  correct  them  this  time  the  engineer  did  not 
disturb  the  valve  on  the  stem  S,  but  adjusted  the  length 
of  the  rod  R^  instead,  until  the  valve  travel  was  equal- 
ized. When  this  was  done  he  had  the  equality  of  rods 
that  he  wanted  and  an  equalization  of  the  valve  travel 
as  well,  for  both  full  gear  positions.  Now  it  was  only 
necessary  to  set  eccentric  B  so  as  to  give  the  valve  lead, 
and  the  setting  was  finished. 

Care  was  once  more  taken  to  have  the  crank  on 
center  with  the  link  in  the  full  gear  position  correspond- 
ing to  eccentric  B.  This  eccentric  was  then  turned 
about  the  shaft,  in  the  direction  the  engine  was  to  operate 
until  the  steam  port  opening,  on  the  end  of  the  cylinder 
at  which  the  piston  stood,  was  barely  visible.  B  was 
then  temporarily  fastened  and  the  crank  turned  over 
to  the  other  center.  The  port  opening,  that  is,  lead, 
at  this  end  was  a  little  greater  than  what  it  had  been  at 
the  other  port.  It  was  evened  up  by  changing  slightly 
the  length  of  R^  again. 


/f 

c 

/ 

o 

/ 
/ 

/ 
/ 
/ 

Aj 

1 

xxA\f  ]i     \         w 

A        r e 

^^L/.__I_A_.    1 1 

^  y 

c 

^                                               2    -^^ ^ 

///V 

r       :^  V  '^ 

"I 

PIG.  3.       VALVE  DIAGRAM 

There  was  a  little  more  lead  now  on  both  ends  than 
was  desired  so  the  eccentric  was  shifted  back  somewhat 
to  make  it  less.  The  screws  fastening  B  to  the  shaft 
were  then  set  up  securely. 

An  inspection  for  cutoff  showed  that  there  was  little 
difference  in  that  feature  from  what  had  been  obtained 
in  the  forward  gear,  so  that  the  valve  chest  cover  was 
bolted  on  and  the  engine  turned  over  to  the  drill  boss. 

In  a  few  hours,  however,  he  sought  help  again, 
averring  that  the  engine  didn't  handle  itself  just  right. 
Again  the  engineer  took  off  the  steam  chest  cover. 
Shifting  the  reverse  lever  along  the  quadrant,  he  found 
no  lead  on  the  valve  with  the  lever  in  any  of  the  quadrant 
notches ;  except  in  the  full  gear  positions  at  each  end. 
This  led  him  to  think,  that  the  rods  should  be  set  open 
style.  Evidently  former  operators  were  to  blame  for 
the  rods  being  in  the  crossed  position  in  which  he  had 
found  them. 

To  correct  the  error  it  was  necessary  to  exchange 
the  positions  of  the  eccentric,  turning  B  to  operate  the 
engine  in  the  forward  motion  instead  of  A  which  was 
turned  back  to  take  the  place  of  B  in  the  backing  motion. 
This  being  done,  it  was  necessary  to  adjust  again  for 
equal  valve  travel  and  equal  lead.  These  adjustments 
were  made   as   has   previously  been   explained,   so   it   is 


hardly  necessary  again  to  describe  the  method.  The 
cutoff  was  not  affected  by  the  change  in  the  rods,  and 
naturally  could  not  be  since  it  was  the  outside  lap  of  the 
valve  which  governed  this  feature. 

When  the  engine  was  again  assembled  it  showed 
itself  altogether  quick  and  active  under  the  new  arrange- 
ments but  a  practical  trial  demonstrated  a  lack  of  power, 
just  as  the  engineer  had  expected,  so  now  he  must  of 
necessity  do  a  little  remodeling.  It  was,  however,  no 
difficult  task.  All  that  was  necessary  was  to  reduce  the 
outside  lap. 

To  get  at  this,  the  steam  chest  bonnet  was  again 
taken  off  and  the  valve  removed.  Measurement  showed 
that  the  valve  overlapped  the  steam  ports  ^  in.  on  each 
side.  The  eccentricity  O  E,  OF,  of  the  eccentrics  was 
found  to  be  i  i/i6  in.  This  was  laid  off  at  O  E  accurately 
on  a  line  X  Y,  see  Valve  Diagram,  Fig.  3,  and,  with 
radius  OE  and  centers  O,  a  circle  E  D  F  was  described. 
This,  in  the  technic  of  the  valve  diagram,  is  termed 
the  valve  circle  and  represents  the  path  of  the  center 
of  the  eccentric  around  the  center  O  of  the  shaft.  A 
second  radius  O  C  representing  the  length  of  the  crank 
to  any  scale  was  now  laid  off  on  X  Y  and  a  second  circle 
C  K  M  described  (for  want  of  space  the  present  diagram 
shows  only  half  circles,  these  being  sufficient  to  illustrate 
the  present  problem),  to  represent  the  path  of  the  crank- 
pin.  When  these  circles  had  been  drawn  the  engineer 
set  his  dividers  so  that  they  would  measure  a  distance 
exactly  ^  in.,  the  amount  of  the  outside  lap.  He  then 
found  a*  point  P^  on  the  valve  circle  so  that  with  P^ 
as  a  center  and  radius  P^  N^  equal  to  Y^  in.,  the  result- 
ing circle  would  just  touch  the  line  X  Y.  This  is  the 
outside  lap  circle.  The  line  O  G  was  then  drawn  tan- 
gent to  the  lap  circle  on  the  other  side  cutting  the  crank- 
pin  circle  in  G.  This  point  represents  the  position  of 
the  crankpin  at  the  point  of  cutoff.  A  perpendicular 
G  A  to  X  Y  shows  C  A,  the  proportion  of  the  full  stroke, 
C  M,  completed  by  the  piston  at  cutoff.  In  this  case, 
it  was  found  by  measurement  that  C  A  was  almost 
exactly  ^  of  C  M. 

The  eno-ineer  decided  to  increase  the  cutoff  to  5/6 
stroke,  so  C  O  was  laid  off  equal  to  5/6  C  M,  and  the 
perpendicular  Q  R  drawn  cutting  the  crank  circle  in  R. 
From  O  a  line  was  now  drawn  to  R.  The  lap  circle 
for  this  new  point  of  cutoff  must,  of  course,  be  tangent 
to  O  R  and  CM.  A  point  P  on  the  valve  circle  was 
found  so  that  a  circle  described  about  it  would  touch 
both  O  R  and  C  M.  The  radius  P  N  of  this  circle  re- 
presents the  lap  the  valve  must  have  in  order  that  a 
cutoff  at  5/6  stroke  may  be  effected. 

Measurement  showed  P  N  to  be  7/16  in.,  so_  the 
valve  was  cut  down  by  grinding  and  filing  from  ^  lap 
to  7/16  as  shown  by  the  dotted  lines,  Fig.  2. 

This  diminishes  the  angle  of  advance  as  the  diagram 
shows  at  S  S^,  so  the  eccentrics  must  be  shifted  back  in 
order  to  make  the  lead  right  again.  This  time,  how- 
ever, the  lead  was  made  very  little  or  none  at  all  with 
the  link  in  full  gear,  as  this  is  the  usual  custom  and  no 
allowance  for  lead  was  made  in  the  valve  diagram. 

The  method  of  allowing  for  lead  in  such  a  diagram 
is  to  draw  a  line  T  V  parallel  to  C  M  and  at  a  distance 
H  from  the  latter,  equal  to  the  lead  desired.  The  lap 
circle  is  then  drawn  tangent  to  this  line  instead  of  to 
C  M  as  shown. 

The  bonnet  was  now  bolted  on  the  steam  chest  once 
more,  and  the  steam  turned  on.  The  engine  proved 
readily  obedient  to  throttle  and  reverse  and  abundantly 
powerful. 

The  engineer's  work  was  done  and  our  story  ends. 
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Electoical  MacMner^  and  Apis)iiaaii< 

For  Generating,    Transmitting  and  Using  Current 


SOME  POINTS  ON  MODERN  LIGHTING 

Practical  Hints  Given  Before  the  Boston  Group  of  the  A,  S.  M.  E.  on  Arrangement, 

Types  and  Placing    of  Lamps 

By  Albert  L.  Pearson 


TWO  principal  forms  of  electric  lamps  are  in  use, 
arc  and  incandescent,  of  which  there  are  several 
types  of  each.  In  the  arcs :  open  carhon,  enclosed 
carbon,  intensified  carbon,  flame,  mercury,  lumin- 
ous or  magnetite ;  in  the  incandescents :  carbon,  tantalum, 
tungsten. 

The  open  carbon  arc  vtsed  with  high  voltage  constant, 
direct-current  generators  has  been  displaced  in  general 
by  the  enclosed  carbon  arc  operated  in  multiple, on  low 
voltage  direct  or  alternating-current  circuits.  The  inten- 
sified carbon  arc  is  doubtless  the  best  of  this  series  and 
due  to  its  design  the  principal  objections  to  the  other 
types  of  arcs  are  practically  overcome,  that  is  the  "travel- 
ing" of  the  arc  around  the  crater  causing  varying  shad- 
ows and  the  change  in  position  of  the  arc  relative  to  re- 
flectors, thus  interfering  with  the  working  of  any  well 
planned  scheme. 

Flame  arcs  are  not  generally  used  indoors  except  in 
foundries,  machine  shops  with  very  high  roofs  or  similar 
places.  The  light  is  very  penetrating,  thus  making  the 
lamp  an  excellent  one  for  smoky  places. 

The  mercury  arc  is  finding  a  place  in  machine  shops 
and  textile  plants,  meeting  with  great  favor  in  the  silk 
industry.  The  principal  objection  to  this  lamp  is  the 
color  of  the  light — a  cold  green.  This  lamp  possesses 
2  distinct  advantages — great  dififusion  of  the  light  due 
in  a  large  measure  to  the  fact  that  it  emanates  from  a 
line  rather  than  a  point  and  the  line  distinction  or  clear- 
ness with  which  threads  or  lines  may  be  distinguished. 

A  fluorescent  reflector  is  being  developed  which  is 
intended  to  supply  the  missing  red  rays  to  a  certain 
extent  and  thus  make  the  lisfht  more  natural.  A  new 
form  of  this  lamp  is  being  developed,  the  quartz  tube, 
which  will  compete  with  flame  arcs. 

The  luminous,  or  magnetite  arc,  is  not  used  indoors. 
This  is  replacing  carbon  arcs  for  street  lighting  and  is 
used   only  on  constant,  direct-current  systems. 

Of  the  incandescent  class  the  tungsten  lamp  is  the 
most  efificient,  1.25  watts  per  candle  power  as  against 
3.6  watts  for  the  carbon  lamp.  The  tantalum  lamp  falls 
about  midway  between  these  2  for  efificiency,  2  watts  per 
candle  power.  In  its  present  high  state  of  develop- 
ment, the  tungsten  lamp  is  practically  free  from  early 
defects,  and  v»^orks  equally  well  on  alternating  or  direct 
current  while  the  tantalum  lamp  gives  best  service  on 
direct  current.  Alternating  current  produces  the  efl^ect 
of  repeated  blows  and  the  filament  breaks  in  a  "short 
time,  higher  frequencies  having  worse  efifect  than  low. 
This  lamp,  therefore,  should  not  be  used  on  alternating 
systems. 


In  addition  to  its  efficiency,  the  quality  of  light  from 
the  tungsten  lamp  is  superior  to  that  of  other  illuminants 
of  this  class,  most  nearly  approaching  the  ideal.  This 
lamp  is  the  greatest  competitor  of  the  mercury  arc,  or 
Cooper-Hewitt  lamp,  and  is  being  adopted  as  the  stand- 
ard of  best  practice  for  incandescent  systems. 

In  proper  arrangement  of  lighting  systems,  there  are 
a  number  of  fundamental  principles  which  should  always 
be  followed  in  making  a  layout.  As  the  operator  is 
the  one  for  whom  the  light  is  provided,  he  should  be 
given  every  consideration. 

Lamps  hung  low  down  which  can  be  adjusted  by  the 
operator  should  be  avoided,  wherever  possible.  Not 
only  is  he  liable  to  experiment  with  the  lamp  and  waste 
time  but  may  interfere  with  the  work  of  other  workmen. 

Lamps  should  be  arranged  to  give  uniform  illumin- 
ation at  the  working  plane,  avoiding  shadows  as  far  as 
possible  and  particular  attention  should  be  given  to  the 
requirements  of  each  machine. 

White  walls  and  ceiling  are  advantageous  and  add  to 
the  effectiveness  of  the  lighting  systems.  With  individ- 
ual driving  of  machines  it  is  possible  to  keep  the  rooms 
cleaner  than  with  mechanical  or  group  driving,  thus  bene- 
fiting the  lighting  system. 

On  account  of  the  glare,  low  exposed  units  should 
be  avoided.  In  places  where  it  is  necessary  to  have  the 
lamps  low  down,  reflectors  which  will  entirely  conceal 
the  filaments  should  be  used.  In  such  cases  it  is  usually 
necessary  to  provide  lamps  close  to  the  ceiling  for  light- 
ing, shafting,  etc.,  and  to  overcome  the  effect  of  high 
light  and  deep  shadows. 

The  position  of  lamps  should  be  carefully  determined, 
both  as  to  spacing  and  mounting  height.  In  general  the 
height  of  the  lamp  above  the  floor  should  be  such  that 
with  the  spacing  available  the  lines  representing  the 
angles  of  maximum  illumination  with  a  given  type  of 
reflector  will  cross  at  the  working  plane.  In  a  general 
way  the  relation  of  the  mounting  height  spacing  and 
types  of  reflectors  to  be  used,  are  shown  by  a.  chart  in 
the  Reference  Tables. 

In  places  where  very  good  light  is  not  required  or 
where  it  is  used  for  comparatively  short  periods,  obvious- 
ly it  does  not  pay  to  invest  as  much  for  equipment  as  in 
places  where  light  is  required  for  long  periods  or  is 
depended  upon  for  quality  of  work. 

Lighting  systems  cannot  be  worked  out  as  formerly 
— so  many  watts  or  candle  power  per  square  foot — but 
a  study  must  be  made  of  conditions  so  as  to  produce  a 
layout  which  will  prove  economical  and  bring  results. 
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i  The  distributing  systems  should  be  carefully  worked 
out  in  order  to  secure  good  voltage  regulations.  Cir- 
cuits and  switching  should  be  arranged  in  such  a  way 
as  to  eliminate  the  use  of  current  for  lighting  in  sections 
not  in  use. 

On  low  frequency  alternating-current  systems,  small 
incandescent  lamps  should  be  avoided  as  much  as  possible 
on  account  of  flicker,  which  is  more  troublesome  with 
the  higher   efficiency   lamps. 


CONDUIT  WIRING* 

Fittings  Used  and  Dimensions  of  Parts 

By  O.  N.  Casey 

IN  laying  out  systems  of  conduit  for  wiring,  dimensions 
of  parts  are  frequently  needed  especially  if  close 
arrangement  must  be  made  to  save  space.     Some  of 

the  fittings  used  are  shown  and  dimensions  given  in 
the  Data  Tables  of  this  issue. 

Conduit  bushings  are  used  for  finishing  the  ends  of 
runs  where  conduit  work  is  led  to  open  wiring  as  shown 
on  p.  362  of  the  April  i  issue.  They  are  also  used  to  cov- 
er the  ends  of  conduit  which  enter  outlet  boxes.  The 
dimensions  as  given  have  been  taken  from  samples  and 
permit  of  making  allowance  for  room  to  turn  the  bush- 
ings in  screwing  them  on,  when  laying  out  holes  in  out- 
let or  panel  boxes. 

Conduit  nipples  are  used  to  screw  into  a  coupling  for 
much  the  same  purpose  as  bushings,  and  are  preferable 
where  compactness  is  essential.  Dimensions  are  as 
given  in  the  Data  Tables. 

Lock  nuts  are  used  on  conduit  on  the  outside  of  the 
outlet  or  pull  box  wherever  a  conduit  enters  and  their 
dimensions  as  given  in  the  Data  Tables  must  often  be 
known  in  laying  out  panel  or  outlet  boxes,  so  that  proper 
turning  clearances  can  be  provided  for  the  nuts. 

Galvanized  iron  pipe  straps  are  used  for  supporting 
conduit  surfaces.  The  dimensions  in  the  Data  Tables 
are  valuable,  when  laying  out  multiple  conduit  runs, 
to  determine  the  spacings  necessary  between  the  conduits 
to  allow  for  proper  placing  of  the  straps.  The  screw 
hole  dimensions  enable  one  to  order  in  advance,  screws 
of  the  proper  diameters  to  support  the  straps.  Unfortun- 
ately, there  are  no  standard  dimensions  in  use  by  all  the 
manufacturers  of  pipe  straps,  and  those  furnished  by 
different  makers  will  vary  somewhat  in  size.  The  dimen- 
sions given  are  from  one  manufacturer's  line,  and  are 
typical. 

(To  be  continued.) 


ELECTRICAL  CORRESPONDENCE 

LOCATING  A  GROUND 

\^  E  have  a  big  ground  on  our  lines  and  would  like 

to  have  you  suggest  some  way  of  locating  the 
trouble. 

We  operate  a  2200-v.  a-c,  single-phase  generator 
and  run  3  2200-v.  wires  from  plant,  the  third  wire 
taking  care  of  our  street  lighting. 

Is  there  any  instrument  which  could  be  used  in 
finding  the  ground?  O.  J. 

A.  The  location  of  grounds  is  largely  a  matter 
of  elimination,  a  systematic  division  of  the  system 
into  convenient  parts  being  the  first  requisite. 

First  determine  in  which  one  of  the  3  lines  the 
ground  is.  Perhaps  the  most  convenient  way  to  do 
this  would  be  to  reduce  voltage  of  generator  to  say 
500   V.   during  the   daytime   when   the  lights   are   not 

•Continued  from  page   363,   April   1  Issue'. 


in  use,  and  using  5  100-v.  lamps  in  series  as  a  test 
outfit,  as  shown  in  diagram. 

Touching  the  wire  to  line  A  would  cause  lamps 
to  light  to  full  brilliancy,  while  if  touched  to  B  they 
would  remain  dark,  indicating  that  there  exists  no 
potential  difference  between  B  and  ground,  assuming 
B  is  the  grounded  line.  Direct  current  could  not 
very  well  be  used  in  this  test  because  of  the  trans- 
formers in  circuit. 

After  the  circuit  on  which  the  ground  is  located 
has  been  found,  several  methods  are  available  for 
discovering  in  what  part  of  the  line  the  fault  is.  There 
are  several  so  called  loop  tests  all  depending  upon 
the  resistance  of  the  conductor  from  the  power  house 
to  the  trouble  for  their  solution.  These  necessitate 
the  use  of  a  Wheatstone  bridge  and  involve  a  know- 
ledge of  the  resistance  per  foot  of  the  faulty  conductor. 
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FIG.  1.  LOCATING  GROUNDED  WIRE 
FIG.  2.  USE  OF  VOLTMETER  FOR  FINDING  GROUND 
FIG.  3.  LOCATING  GROUND  ON  ARC  LIGHT  CIRCUIT 

The  diagram,  Fig.  2,  indicates  what  I  believe  to 
be  a  simpler  method ;  it  will  not  predetermine  how 
many  feet  from  the  power  house  the  ground  is  located, 
but  it  is  readily  used  and  requires  no  special  instru- 
ments. 

Connect  a  transformer  as  shown,  using  one  of 
sufficient  size  to  load  the  line  A,  B,  D,  E,  nearly  to 
its  limit.  If  desired,  the  generator  can  be  connected 
directly  instead  of  through  a  transformer.  In  either 
case,  we  have  almost  a  short  circuit,  so  that  the  gene- 
rator field  must  be  quite  weak  in  order  to  prevent 
an  excessive  .  flow  of  current.  Circulating  current 
through  the  circuit  A,  B,  D  and  through  the  ground 
return  will  establish  a  potential  difiference  between 
A  and  the  ground  equal  to  the  ohmic  and  reactive 
drop  in  the  lines. 

For  example,  if  we  have  No.  6  wire  and  pass 
100  amp.  through  the  circuit,  we  will  have  an  e.m.f.  of 
about  45  volts  per  thousand  feet  of  wire.  Assume 
that  we  measure  at  A  and  find  45  volts  between  the 
wire  and  ground.  At  B  we  find  say  22.  We  know 
that  we  are  approaching  the  ground.  At  C,  on  a 
branch  line,  a  short  distance  from  the  main  line,  we 
find  22  volts,  showing  that  we  are  no  nearer  the 
ground.  Thus  testing  successively,  we  reach  D  where 
the  potential  is  zero.  Beyond  D  the  voltage  is  also 
zero.     Thus  by   testing  at   every   block  for  example. 
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we  are  able  to  tell  whether  we  are  going  in  the  right 
direction.  As  long  as  we  are  approaching  the  ground, 
the  voltage  decreases,  on  branch  lines  it  remains  the 
same  as  at  the  place  where  the  branch  was  tapped 
off,  and  beyond  the  ground  we  have  zero  volts. 

If  care  be  used  not  to  touch  the  ungrounded  wire, 
this  method  might,  in  case  of  emergency,  be  used  on 
lines  which  were  carrying  power,  if  an  extra  gene- 
rator were  available  for  supplying  testing  current. 

For  arc  circuits  the  procedure  is  very  simple.  In  the 
diagram,  Fig.  3,  the  crosses  represent  lamps.  Ordi- 
narily the  greatest  part  of  the  resistance  of  such  a 
circuit,  and  the  greatest  drop,  is  in  the  lamps  them- 
selves. Hence  by  measuring  the  voltage  from  B  to 
the  ground  and  dividing  by  voltage  of  each  lamp,  the 
number  of  lamps  between  station  and  ground  can  be 
determined,  at  any  time  when  the  lights  are  burning. 
To  check,  measure  voltage  from  A  to  ground. 

"Another  fairly  simple  method  is  to  pass  direct 
current  through  the  grounded  wire,  instead  of  alter- 
nating current  as  previously  described.  Then  have 
the  lineman  pass  along  the  line  with  an  ordinary 
pocket  compass.  If  held  underneath  a  wire  in  which 
current  is  flowing,  the  needle  will  try  to  assume  a 
position  at  right  angles  to  the  line.  To  overcome 
the  earth's  magnetism  hold  a  nail  near  the  magnet. 
As  long  then  as  we  are  between  the  source  of  power 
and  the  ground,  the  needle  will  deflect,  but  on  branch 
lines  or  beyond  the  ground  there  will  be  no  variation 
of  the  compass. 

Many  companies  burn  their  grounds  out.  This 
may  result  in  the  destruction  of  the  line ;  but  as  a 
ground  has  seldom  as  great  conductivity  as  the  line 
wire  itself,  it  will  generally  go  first.  A  patient,  sys- 
tematic search  will,  however,  locate  the  trouble,  start- 
ing at  the  power  house,  locating  the  line,  then  the 
approximate  part  of  line  as  described  above,  and 
finally  narrowing  down  to  a  careful  examination  of 
line  work  in  the  probable  locality  of  the  fault. 


MOTORS  IN  SERIES 

J^EFERRING  to  the  answer  signed  A.   L.   R.   to  the 

letter  of  J.  J.  H.,  page  274  of  the  issue  of  Feb.  15, 
1913.  We  find  2  iio-volt,  shunt  wound,  motors,  45  and 
20  kw.  respectively,  connected  across  220  volts  in  2 
series  circuits,  fields  in  one  circuit  and  armatures  in  the 
other. 

Assume  the  resistance  of  the  motors  are  inversely 
proportional  to  their  rated  capacity;  that  is,  the  larger 
is  20/45  of  the  smaller,  a  near  enough  approximation 
for  studying  this  answer;  both  fields  being  in  series  the 
drop  in  each  is  proportional  to  the  resistance,  about 
152  and  68  volts  with  resistance  all  out  as  it  should  be. 
The  effect  of  the  rheostat  is  to  change  the  amount  of 
excitation  but  the  relative  drops  are  in  the  same  propor- 
tion. That  is  the  fields  of  the  smaller  are  over  excited, 
and  the  larger  has  an  insufficient  field  current. 

If  each  armature  were  now  to  have  an  impressed 
e.m.f.  of  no  volts,  the  speed  of  the  20-kw.  would  be 
below  normal  and  the  45-kw.  would  run  above  normal, 
the  speeds  depending  on  the  saturation  curve. 

But  instead  of  there  being  no  volts  on  each  arma- 
ture, the  2  are  connected  in  series  on  220  volts.  The 
drop  is  divided  between  them  in  proportion  to  the  counter 
e.m.f.'s  plus  the  CR  drop  in  each.  With  equal  loads 
the  CR  drop  is  less  and  the  counter  e.m.f.  is  higher  in 
the  larger.  Since  the  machines  are  in  series  the  current 
is  the  same  in  each.  The  larger  having  the  higher 
counter  e.m.f.,   speeds  up  as  it  has  the  greater  power. 


Watts  =  current  X  e.m.f.,  and  the  smaller  will  slow  down 
decreasing  its  counter  e.m.f.  in  the  endeavor  to  draw 
more  current  from  line.  The  equilibrium  is  unstable  until 
the  smaller  comes  to  a  standstill.  The  speed  of  the 
larger  will  then  correspond  to  a  weakened  field  due  to 
68  volts  and  an  armature  impressed  e.m.f.  of  220  volts, 
less  the  resistance  drop  in  the  smaller.  These  are  run- 
away conditions  and  the  chances  are  that  the  commuta- 
tor will  burst. 

This  is  on  the  assumption  of  equal  loads  on  both 
machines.  But  as  mathematically  equal  loads  are  an 
impossibility,  the  same  reasoning  applies  to  unequal  loads 
which  will  be  the  case  in  actual  practice. 
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MOTOR    CONNECTIONS    QUESTIONED 

The  heavier  loaded  machine  slows  down  to  draw 
more  current  from  line  while  the  lighter  loaded  speeds 
up  to  decrease  current.  Our  speeds  are  unstable  until 
the  heavier  loaded  armature  reaches  a  standstill  and  the 
other  races. 

As  to  the  final  statement  that  you  can't  transform 
for  220  to  no  volts,  while  strictly  correct,  it  is  neverthe- 
less true  that  you  can  balance  your  2  sides  with  a  coil 
by  the  well  known  method  of  Michael  von  Dolivo 
Dolbrowolsky.  It  is  merely  necessary  to  add  collector 
rings  to  the  d.c.  armature,  connecting  their  brushes  to  a 
balance  coil,  really  a  single  coil,  or  auto  transformer. 
The  center  of  this  gives  a  neutral  point  for  the  110-220 
volt  3-wire  system.  In  practice  4  rings  and  a  2-phase 
system  is  used.  Irving  Booth. 


An  Italian  invention  for  depositing  metals  by  the 
electro-plating  process  is  announced.  By  its  use  a  film 
of  any  kind  of  metal  can  be  deposited  on  any  insoluble 
surface,  so  that  not  only  silver  and  nickel,  but  zinc,  tin 
or  lead  can  be  deposited  and  on  any  kind  of  a  surface, 
such  as  china,  wood  or  glass.  The  only  condition  is  that 
the  surface  to  be  plated  must  be  rough,  and  in  the  case 
of  a  glazed  article,  the  surface  must  be  roughened  by  a 
sand  blast,  so  as  to  give  the  metal  a  hold.  The  plating 
may  be  sufficiently  thick  to  admit  of  engraving,  and  forms 
a  coating  which  adheres  firmly  to  the  surface  and  cannot 
be  peeled  off. 

It  is  more  men  that  the  world  wants,  not  more 
systems.  It  is  character  that  our  modern  life  waits  for, 
to  redeem  and  transform  it ;  and  conduct  is  the  fruitage 
of  character. 
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EXHAUST  SYSTEMS  FOR  GRINDING  AND 

BUFFING  WHEELS 

Specifications  Prepared  by  Wm.  Newell,  of  the  Department  of  Labor  of  New  York  State,  Giving  Sizes 

of  Pipe  and  Proper  Methods  for  Installation 


FREEDOM  from  dust  in  a  room  where  employes 
are  working  is  productive  of  high  efficiency  of 
both  men  and  machinery,  and  to  secure  such  free- 
dom in  a  plant  where  grinding  and  polishing 
operations  are  carried  on,  requires  the  installation  of 
a  satisfactory  exhausting  system  to  remove  this  dust. 
Such  a  system,  unless  properly  proportioned  and  in- 
stalled, may  be  entirely  inadequate,  and  a  large  ex- 
pense may  be  incurred  for  a  plant  which  is  practically 
useless. 

To  avoid  this,  the  specifications  and  information 
herewith  have  been  prepared,  certain  parts  being  com- 
pulsory in  the  State  of  New  York,  and  other  parts 
being  recommendations  which  will  help  toward  effici- 
ency and  satisfactory  operation. 


distance  from  the  wheels  to  the  cyclone,  it  is  best 
to  keep  the  fan  near  the  last  branch  which  enters  the 
main,  making  the  discharge  end  the  long  one. 

Pockets  or  low  places  where  dust  may  accumulate 
should  be  avoided,  if  possible,  and  if  this  cannot  be 
done,  a  trap  should  be  installed  and  kept  cleaned  out. 

Branches  and  Mains 

gRANCH  pipes  must  enter  the  main  suction  duct 
at  an  angle  not  exceeding  45  deg.,  and  must  incline 
in  the  direction  of  the  air  flow  at  the  junction  with  the 
main,  as  shown  in  the  illustration  herewith.  The  ends 
of  branch  pipes  must  not  project  into  the  main  duct, 
and  the  duct  must  be  made  so  that  all  laps  in  piping 
point  in  the  direction  of  air  flow. 
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ARRANGEMENT   OP    EMERY    WHEEL    EXHAUSTER    SYSTEM 


General  Arrangement 

JN  the  general  layout,  it  is  recommended  that  emery 
wheel  and  buffing  wheel  systems  be  kept  separate, 
because  sparks  from  the  emery  wheels  may  set  fire 
to  the  lint  and  dust  from  the  buffing  wheels  if  both  are 
carried  through  the  same  suction  main. 

In  those  wheels  which  have  the  top  running  toward 
the  operator,  the  main  suction  duct  should  be  back 
of  and  below  the  wheels,  not  less  than  6  in.  above  the 
floor,  to  avoid  possible  charring  in  case  of  fire  in  main 
duct,  and  also  to  permit  sweeping  under  it.  This 
location  is  recommended  so  that  all  dust  will  settle 
into  the  main. 

Main  suction  and 'discharge  pipes  should  be  made 
short  and  with  as  few  bends  as  possible,  to  cut  down 
the  friction  loss,  and  where  there  must  be  considerable 


For  bends,  turns  or  elbows  in  main  or  branch 
pipes,  the  radius  in  the  throat  must  be  at  least  1.5 
times  the  diameter  of  the  pipe,  and  should  preferably 
have  the  radius  twice  the  diameter  of  the  pipe  wher- 
ever space  permits.  These  branches  must  enter  the 
main  on  the  top  or  sides,  never  at  the  bottom,  and 
2  branches  should  never  enter  a  main  exactly  opposite 
one  another. 

The  main  suction  should  be  enlarged  between 
every  2  branch  pipes  entering  it,  if  possible,  and  in 
no  case  should  more  than  2  branches  enter  the  main 
duct  in  a  section  of  uniform  area.  All  enlargements 
in  the  main  must  be  made  on  a  taper,  not  by  abrupt 
change. 

Each  branch  pipe  should  have  a  shut-ofif  damper 
which  may  be  closed  when  the  wheel  is  not  in  use; 
but  not  more  than  one-fourth  of  these  gates  should  be 
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closed  at  any  one  time,  as  the  air  velocity  in  the  main 
duct  might  drop  so  low  as  to  let  dust  accumulate  on 
the  bottom. 

Elbows  should  be  made  of  metal,  one  or  two  gages 
heavier  than  the  main  pipe,  because  the  wear  is 
greater  on  them. 

Hoods 

JN  forming  the  hood  for  the  wheel,  it  should  go  far 
enough  forward  beneath  the  front  to  insure  that  all 
dust  will  enter  it,  even  though  considerable  space  must 
be  left  between  the  wheel  and  the  lower  part  of  the 
hood  in  order  not  to  interfere  with  the  work.  The 
branch  pipe  should  lead  from  the  hood  as  nearly  as 
poss4ble  at  the  point  where  dust  will  naturally  be 
thrown  by  the  wheels,  and  no  screen  should  ever  be 
used  across  the  mouth  of  the  branch  pipe,  as  this  will 
obstruct  the  passage  of  material  and  may,  in  a  short 
time,  be  almost  stopped  up. 

A  trap  at  the  junction  of  hood  and  branch  pipe  is 
desirable  to  collect  the  heavier  particles  of  dust,  thus 
taking  some  wear  ofif  the  fan,  and  also  to  catch  nuts 
or  small  articles  dropped  by  accident  into  the  hood. 

Sizes  of  Pipes 

'PHE  minimum  sizes  of  branch  pipes  allowed  for  dif- 
ferent sizes  emery  or  other  grinding  wheels  are 
shown  in  the  Data  Tables,  and  also  sizes  of  branch 
pipes  for  bufifing  or  polishing  wheels.  In  case  of  a 
wheel  thicker  than  given  in  the  table,  it  must  have  a 
branch  pipe  at  least  as  large  as  called  for  by  its  grind- 
ing surface. 

These  branch  pipes  must  have  sizes  not  less  than 
specified  in  the  table,  throughout  their  entire  length, 
and  the  area  of  the  main  must  be  so  chosen  that  it 
shall  be  at  least  20  per  cent  greater  than  the  combined 
areas  of  branch  pipes  entering  it  between  any  given 
point  and  the  dead  end  of  the  system. 


The  inlet  of  fan  or  exhauster  shall  be  at  least  20 
per  cent  greater  in  area  than  the  sum  of  the  areas  of 
all  branch  pipes.  The  Data  Tables  give  the  size  of  the 
main  suction  duct  at  any  point,  for  any  number  of  uni- 
form size  branch  pipes  with  20  per  cent  excess  of  area. 

The  discharge  pipe  from  the  fan  shall  be  as  large 
or  larger  than  the  fan  inlet  throughout  its  entire 
length.  Main  trunk  lines  for  both  suction  and  dis- 
charge shall  have  suitable  clean-out  doors  not  over 
10  ft.  apart,  and  the  dead  end  of  the  suction  main  shall 
have  a  removable  cap  on  it.  A  draft  head  of  2  in. 
of  water  shall  be  maintained  in  each  branch  pipe  with- 
in one  foot  of  the  hood,  this  draft  being  tested  by  a 
U-tube  water  gage  with  rubber  connection. 

The  Cyclone 

jy|R.  NewelL  states  that  recommendations  for  the 
cyclone  separator,  or  dust  collector,  are  difificult, 
as  the  separator  must  be  proportioned  to  suit  operating 
conditions.  Light  dusts  require  a  larger  separator 
than  the  heavy  dusts.  The  Data  Tables  give  dimensions 
of  one  prominent  manufacturer,  such  as  are  suitable 
for  metallic  dusts  and  wood  shavings.  For  these  the 
inlet  area  of  the  cyclone  should  be  as  large  as  the  area 
of  the  discharge  pipe  from  the  fan.  For  light  buffing 
dusts  the  air  outlet  from  the  cyclone  should  be  large 
enough  so  that  the  discharge  velocity  will  not  exceed 
480  ft.  a  minute,  and  300  ft.  is  better.  Other  dimen- 
sions of  the  separator  should  then  be  made  propor- 
tionately. The  air  outlet  should  have  a  proper  elbow 
to  exclude  the  weather,  but  be  otherwise  unobstructed. 
The  cyclone  should  be  set  so  that  there  is  ample  clear- 
ance beneath  it  and  dust  should  never  be  allowed  to 
pile  up  as  high  as  the  bottom  of  the  separator. 

The  illustration  herewith  shows  a  sample  system 
for  8  14-in.  emery  wheels  with  dimensions. 


INSTRUCTIONS  FOR  DIESEL  ENGINEERS 


By  John  Pierce 


IT  is  not  my  purpose  to  depreciate  the  erecting  engi- 
neer, nor  to  establish  a  record  as  an  authority,  in 
the  following,  yet  I  know  there  must  be  others  who 

have  experienced  the  same  feelings  that  I  have 
when  first  starting  in  to  operate  a  Diesel  oil  engine. 
The  printed  instruction  for  this  engine  are  very  few, 
and  contain  but  little  of  benefit  to  the  inexperienced 
Diesel  engineer,  and  there  seems  to  be  no  literature  on 
this  particular  engine.  I  know  how  eagerly  I  watched 
my  magazines,  and  do  yet,  for  something  of  practical 
benefit  to  the  operator  rather  than  for  technical  oil 
engine  lectures. 

The  erecting  man  is  with  us  such  a  short  time,  and 
though  he  is  willing  to  answer  any  and  all  questions, 
yet  we  do  not,  as  beginners,  know  what  to  ask.  Of 
course  nothing  ever  happens  as  long  as  he  is  there. 
I  am  going  to  give  the  rest  of  the  boys  the  benefit  of 
the  things  which  I  have  learned,  and  not  do  like  a 
certain  operator  I  ran  across,  in  Texas,  who  would  al- 
ways slip  back  at  night  and  do  his  repair  work,  so 
that  no  one  else  might  learn.  Perhaps  my  article  may 
benefit  somebody.  I  know  that  it  is  practical,  in  any 
case,  for  I  am  putting  the  following  points  to  use  every 
day.  Of  course  there  are  a  great  many  little  things, 
which  I  shall  not  go  into  for  anyone  can  see  them, 
readily,  while  operating  the  engine  and  can  overcome 
them.     I  intend  to  take  up  merely  the  few  points  not 


covered  by  the  printed  matter  (at  least  so  that  the 
average  man  can  understand  it)  and  not  thought  of  by 
the  erecting  engineer.  The  cams  are  all  keyed  to  the 
cam  shaft,  so  we  will  first  set  the  shaft. 


FIG.  1. 


RELATIVE  POSITION  OF  CAM  ROLLER  AND  FUEL  CAM 
AT  DEAD  CENTER 


Place  No.  2  crank  on  the  dead  firing  center,  and  place 
the  mark,  found  on  the  side  of  the  fuel  nose  of  No.  2, 
1/32  in.  ahead  of  the  cam  roller;  not  the  center  of  the 
roller,  but  ahead  of  the  circumference  as  shown  in  Fig. 
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1.  For  this  purpose  it  is  better  to  keep  a  new  roller 
always  on  hand,  which  can  be  replaced  by  the  old  one 
after  the  shaft  is  set ;  for  this  roller,  being  used  for  this 
purpose,  must  be  full  size  and  perfect.  When  this  has 
been  done,  being-  very  careful  that  the  spring  tension, 
on  the  fuel  rod,  does  not  cause  the  cam  shaft  to  turn, 
the  intermediate  gear  wheel  is  slipped  into  place  and 
secured.  Of  course  this  can  be  done  by  using  either 
No.  1  or  No.  3,  as  well  as  No.  2,  only  No.  2  is  the  most 
convenient  to  get  at,  as  it  is  almost  impossible  to  get  at 
the  others  for  this  adjustment. 

To  Set  the  Pump  Governor 

piRST  raise  the  governor  to  its  highest  position,  and 

then  turn  the  pump  eccentric  shaft  with  the  crank, 

until  eccentric  No.  1  is  in  its  highest  position.    Then, 

slip  an  ordinary  shipping  tag  between  the  roller  on  the 


FIG.    2. 


SECTION   OP   DIESEL   ENGINE    SHOWING   ARRANGEMENT 
OP    PARTS 


suction  valve  arm,  and  the  top  of  the  suction  valve 
stem.  If  it  is  not  a  snug  fit,  the  rod  should  be 
shortened,  or  lengthened  (as  the  case  may  be)  until 
a  snug  fit  is  secured.  Care  must  be  taken  to  see  that 
the  spring  raises  the  suction  valve  to  its  extreme  length 
before  making  the  measurement. 

No.  1  having  been  adjusted.  No.  2  and  No.  3  are  to 
be  treated  in  the  same  manner.  The  erecting  engineer, 
who  came  with  the  engine  which  I  am  operating,  set 
the  working  stroke  of  the  pump  so  that  it  had  reached 
its  maximum  pressure  and  was  backing  away  on  its 
suction  stroke  when  the  fuel  needle  opened,  and  the 
engine  took  fuel.  But  I  have  found,  by  careful  experi- 
ments, that  an  engine  maintains  its  closed  regulation 
by  turning  it  until  either  of  the  fuel  noses  is  just  on  its 
proper  position  to  touch  its  respective  fuel  rod  roller, 
and  so  set  the  pump  that  the  pump  has  completed 
Yz  of  its  delivery  stroke  to  that  respective  cylinder. 


Then  the  maximum  pressure  is  being  applied  at  the 
instant  the  needle  opens.  With  the  erecting  engineer's 
adjustment  this  point  was  passed  when  the  needle 
opened,  and  the  fuel  fed  to  the  cylinder  was  to  a  certain 
extent  wiredrawn,  or  pressureless,  causing  a  decided 
drop  in  speed  under  peak  load. 

In  order  to  set  the  pump,  one  must  take  the  cover 
off  the  gear  side  and  remove  the  main  gear  and  spring. 
Turn  the  engine  until  No.  1,  No.  2,  or  No.  3  fuel  nose 
is  just  touching  its  respective  roller.  Then  turn  the 
pump  ecccentric  until  the  stroke  of  that  pump  has  com- 
pleted Yz  of  its  delivery  stroke,  hold  it  in  this  position 
ind  insert  the  gear  wheel,  being  careful  that  the  clutch 
dogs  will  come  exactly  together ;  replace  the  spring  and 
cover  and  the  pump  is  properly  adjusted. 

To  Pack  the  Needle  Valve 

IT  is  better,  according  to  my  experience,  to  get  cut 
rings,  for  the  needles,  directly  from  the  engine 
makers,  as  it  is  to  their  interest  to  supply  the  best  for 
this  purpose.  At  first  I  thought  differently,  and  so 
sent  to  a  high  grade  packing  concern,  who  assured 
me  that  they  made  the  best  packing  for  this  purpose; 
I  used  their  material,  to  my  sorrow,  for  it  contained 
white  lead,  which,  freed  by  the  action  of  the  fuel, 
went  into,  or  rather  between,  the  atomizer  and  the 
needle,  causing  the  needle  to  stick  in  the  atomizer,  and 
pulled  the  atomizer  off  its  dowel  pin,  and  let  all  my 
air  get  away,  shutting  down  the  engine.  I  had  to  dis- 
mantle the  entire  cage,  take  the  nozzle  off  and  saw 
the  needle  in  two,  in  order  to  get  the  atomizer  out, 
having  to  take  it  out  the  front  end.  Since  then  I've 
used  a  different  make,  but  with  poor  success.  So  I 
sent  to  the  builders,  direct,  and  have  since  had  no 
trouble  from  that  source. 

The  proper  way  to  pack  the  needle,  according  to 
the  printed  instructions  of  the  builders,  is  to  soak  the 
packing  in  oil  and  graphite  for  a  week,  prior  to  using 
it,  but  this  is  not  a  good  plan.  It  is  better  to  pack 
with  dry  packing,  then  slip  the  needle  out,  and  with  a 
rag  on  the  end  of  a  wire,  swab  out  the  inside  of  the 
rings  thoroughly  with  a  mixture  of  half  cylinder  oil 
and  half  graphite.  Do  this  once  a  week,  loosening  the 
gland  slightly,  but  not  enough  to  allow  the  atomizer 
to  get  out  of  place  when  the  needle  is  withdrawn.  This 
will,  in  a  short  time,  give  both  the  needle  and  the 
packing  a  highly  polished  surface,  which  will  stay 
tight.  This  is  the  only  method  whereby  one  can  run 
with  a  dry  needle,  and  avoid  drippings. 

The  Air  Admission  Valve 

TT  is  better  to  have  on  hand  a  complete  admission 
valve,  for  these  valves  have  a  large  area  and  leak 
very  readily.  Therefore,  it  is  better  to  have  the  extra 
one  complete,  and  each  week  take  off,  first  say  No.  1, 
and  put  on  the  extra  one.  During  the  week  the  one 
taken  off  can  bg  ground  in  and  got  in  shape  for  use. 
The  next  week  take  off  No.  2,  and  the  third  week 
*No.  3.  This  gives  a  new-ground  valve  every  3  weeks. 
The  exhaust  valve  will  give  but  little  trouble,  except 
breaking  a  spring  frequently;  but  as  these  cost  practi- 
cally nothing,  one  should  keep  a  large  supply  of  them 
on  hand. 

To  set  the  air  admission  valve,  turn  the  engine 
until  the  air  valve  cam  is  at  its  lowest  part,  then  with 
a  bar  pry  up  the  roller  arm.  There  should  be  1/16 
in.  clearance  between  the  roller  and  the  cam  when  the 
lever,  inside  the  cage,  makes  contact  with  the  fiber 
disk. 
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To  set  the  exhaust  valve,  the  engine  is  turned  until 
the  exhaust  cam  gets  to  its  lowest  point,  and  then 
there  should  be  1/16  in.  clearance  between  the  nuts  at 
the  bottom  of  the  valve  stem  and  the  top  of  the  cam 
rod.  Adjustment  is  made  by  moving  the  nuts  on  the 
valve  stem  itself  and  not  on  the  cam  rod.  The  fuel 
rod  should  be  adjusted  while  the  engine  is  running, 
and  there  should  just  be  daylight  between  the  fiber 
disk  and  the  needle  lever  when  the  rod  is  down.  Fuel 
noses  should  be  examined  once  a  week  to  see  that  they 
do  not  work  loose.  A  drop  of  heavy  oil  should  be 
put  in  the  dashpot  once  each  24  hr.  I  have  found  that 
by  taking  off  the  J/^-in.  fittings  on  the  dashpot  and 
tapping  for  and  using  ^-in.  I  get  a  quieter  working 
pot. 

Packing  the  Oil  Pump 

'PHE  beginner  will  find  that  unless  he  is  lucky  enough 
to  get  the  right  way,  packing  the  delivery  side  of 
the  oil  pump  is  a  hard  proposition. 

The  proper  way  to  do  this  is  to  take  out  the  2 
screws  in  the  pin  holding  the  plunger  to  the  eccentric 
and  turn  the  eccentric  shaft  until  the  one  being  packed 
is  at  the  bottom  of  its  travel.  Then  take  out  the 
plunger  itself,  and  the  packing  is  easily  removed.  Then 
replace  the  plunger  and  pack.  Insert  the  gland  and 
place  2  equal  sized  pieces  of  metal,  one  on  either  side 
of  the  plunger,  push  the  gland  nut  up  against  them, 
and  turn  the  eccentric,  forcing  the  packing  up  into 
the  stuffing  box.  One  will  be  able  to  get  in  consider- 
able more  packing  this  way.  Set  this  packing  up  tight. 
The  suction  side  should  be  packed  lightly,  using  a 
packing  free  from  rubber,  or  white  lead. 


The  Atomizer 
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the  water  supply  is  stopped  I  am  instantly  warned. 
Also,  I  have  extension  tube  thermometers  on  my  wa- 
ter outlets,  with  alarm  connections,  so  that  I  may 
know  from  a  distance  of  any  heating.  The  admission 
valve  cage  screen  should  be  wrapped  with  cheese 
cloth,  and  this  changed  once  a  week,  being  careful 
when  changing,  that  no  dirt  gets  into  the  dashpot,  or 
valve.  Before  starting  it  is  well  to  take  a  bar  and  test 
needles,  to  see  that  they  are  not  sticking. 

The  Compressor 

'pO  the  prospective  buyer  I  would  say,  get  a  coupling 
(flexible),  and  direct  connect  to  the  engine  shaft; 
it  is  the  only  perfect  way.  We  have  tried  motor,  belt, 
and  direct  .connection.  In  the  union  in  the  intermedi- 
ate air  line  just  before  it  enters  the  high-pressure  cyl- 
inder, insert  a  fine  woven  brass  wire  screen.  This 
will  save  lots  of  grief  in  the  Avay  of  dirt  getting  in  the 
high-pressure  valve,  causing  numerous  shut-downs, 
and  scoring  the  valve. 

The  erecting  engineer  will  tell  you  to  use  the  un- 
loaders  according  to  your  load,  but  I  have  found  it 
better  to  keep  them  both  closed  and  bleed  my  high- 
pressure  line  at  the  cock  invariably  placed  below  the 


NTIL  the  pipes  are  perfectly  free  of  foreign  matter 
the  atomizer  should  be  examined  once  a  month, 
but  after  3  months  it  need  not  be  touched  more  than 
once  every  4  months.  The  strainer  in  oil  lines  should 
be  cleaned  at  least  once  a  week,  thus  insuring  clean 
oil,  and  plenty  of  it. 

Crank  Case  Oil 

TPHE  amount  of  oil  and  water  used  in  the  crank  case 
must  be  governed  by  circumstances.  In  some  en- 
gines more  water  is  evaporated  than  in  others.  I  find, 
by  taking  a  little  oil  on  a  stick  and  going  to  the  light, 
that  the  oil  shows  a  greenish  cast  as  long  as  it  is  good, 
but  when  it  shows  a  dead  black  it  is  full  of  carbon 
and  dirt,  and  the  crank  case  must  be  cleaned.  Clean 
the  case  and  bearings  thoroughly,  and  put  in  new  oil. 
The  builders  advise  a  certain  amount  daily,  but  in  my 
case  I  use  ^  gal.  per  crank  each  24  hr.,  also  18  gal. 
of  water.  One  very  particular  thing  to  remember  in 
starting  and  stopping  is  to  shut  off  the  water  going 
over  the  needle  before  stopping,  and  not  starting  the 
water  until  the  engine  has  been  started,  for  if  the 
drains  should  be  a  little  clogged,  the  water  will  back 
up   through  the   exhaust  and   into  the   cylinder. 

The  jacket  water  should  be  kept  on  for  15  min. 
after  stopping.  One  should  have  a  set  of  high-pres- 
sure-fittings and  a  hand  oil  pump,  with  plug  cock  be- 
tween it  and  cylinder,  on  each  of  the  cylinders,  so  that 
as  soon  as  the  engine  is  stopped  a  pint  of  kerosene  can 
be  forced  into  the  rings,  and  cut  loose  any  carbon 
formed  there.  These  pumps  can  be  attached  by  using 
the  indicator  taps.  While  doing  this  be  certain  that 
air  admission  release  levers  are  up,  so  that  the  vapor 
and  gas  can  escape. 

For  safety's  sake,  as  well  as  convenience,  my  cir- 
culating pump  has  an  alarm  gage  attached,  so  in  case 


FIG.  3. 


SECTION  OF  FUEL  NEEDLE  VALVE,  ATOMIZER  AND 
STUFFING  BOX 


check  valve  at  the  base  of  the  bottles,  and  keep  my  air 
as  I  want  it  by  regulating  this  cock.  This  also  serves 
to  blow  out  the  condensation,  gummy  oil,  and  dirt 
that  would  otherwise  be  carried  into  the  bottles.  I 
simply  attach  a  small  hose  to  this  cock,  and  blow  the 
stuff  outside. 

If  possible  keep  your  air  lines  above  the  floor,  even 
if  you  have  to  carry  them  overhead.  And  above  all 
things  be  clean  in  every  way  as  regards  the  machines, 
for  dirt  is  the  greatest  enemy  the  Diesel  engine  has 
to  contend  with. 


You  ARE  WAITING  to  do  somc  great  thing— you  are 
all  waiting  to  pull  down  some  great  evil.  Perform  the 
small  things  that  are  unseen,  and  they  will  bring  other 
and  greater  things  for  you  to  perform.  You  would 
bleed  and  die  for  your  country.  Citizenship  does  not 
demand  any  such  act  of  heroism.  Do  the  small  things, 
and  the  first  one  that  comes  to  you,  and  a  second  will 
immediately   come.  — John  Bright. 


One  of  the  special  needs  of  our  day  is  more  time 
for  meditation  and  reflection. 

— Canon  MacColl. 
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FOR  UNCLE  SAM'S  BOYS 

(Continued  from  page  489) 

and  13-in.  stroke,  and  are  outside  packed  plunger  type. 
A  3-in.  injector  is  also  provided  for  emergency  use. 

The  vacuum  pumps  handle  all  the  condensation 
from  the  steam  lines  to  the  buildings,  and  are  of 
Marsh  long-yoke,  low-down  type,  with  10-in.  steam 
cylinders,  14-in.  water  cylinders  and  20-in.  stroke,  hav- 
ing a  capacity  of  13.3  gal.  a  stroke,  or  about  65,000 
lb.  of  water  an  hour.    The  cold  water  pumped  is  meas- 
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TUBBINE  DRIVING  CIRCULATING  PUMP  FOR  HOT  WATER 
HEATING 


ured  by  a  13-in.  Worthington  meter.  Originally  it  was 
intended  to  use  counters  on  the  boiler  feed  pumps  to 
measure  the  feed  water,  but  this  did  not  prove  satis- 
factory, so  that  no  means  is  at  present  provided  for 
such  measurement.  Tagliabue  thermometers  are  pro- 
vided for  keeping  track  of  the  temperature  of  outgoing 
and  returning  water  from  the  heating  system,  for  meas- 
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FIG.    10.      BOILER   FEED   PUMPS   AND   PEED   HEATER 

uring  feed-water  temperature  and  for  the  refrigerating 
apparatus.  On  the  gage  board  in  the  engine  room  is 
an  equipment  of  Ashcroft  gages,  for  showing  steam 
pressure,  the  pressure  in  the  exhaust  heater,  the  pres- 
sure in  the  supply  mains  to  the  grounds,  vacuum  on 
the  return,  pressure  in  the  hot  water  circulation  sys- 
tem, and  gages  for  the  Venturi  meter,  for  reading  the 


amount  of  hot  water  circulating.    Other  gages  are  pro-* 
vided  in  boiler  and  pump  and  refrigerating  rooms,  as 
necessary  for  the  proper  operation  of  the  machinery. 


Water  Supply 


w 


ATER  is  taken  from  the  intake  in  the  lake  and  sent 
to  the  filter  plant,  where  it  passes  through  about 
13  ft.  of  fine  sand,  into  a  settling  chamber.  From  this 
it  is  taken  by  the  service  pump  and  forced  into  the 
supply  mains  for  the  entire  Training  Station.  The 
water  is  pumped  to  the  filtration  plant  by  3  3-in.  hori- 
zontal D'Olier  centrifugal  pumps,  driven  by  3-hp. 
Western  Electric  induction  motors,  and  from  the  filter 
reservoir  the  water  is  taken  by  an  American  compound 
reciprocating  pump,  10  and  16  by  10  in.,  and  16-in. 
stroke,  having  a  capacity  of  400  gal.  a  minute  at  a 
piston  speed  of  100  ft.  a  minute,  against  115  lb.  head, 
with  steam  at  100  lb.  and  the  back  pressure  5  lb.  The 
guarantee  on  this  pump  called  for  not  over  45  lb.  of 
steam  a  horsepower-hour,  or  45,000,000  foot  pounds 
duty  per  thousand  pounds  of  dry  steam.  This  unit 
is   not   duplicated   as   there   are   available   3   standard 
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FIG.  11.     ASH  HOIST  DISCHARGING  CAR 

Underwriters  fire  pumps,  each  16  by  9  by  13,  with  a 
capacity  of  750  gal.  a  minute  for  use  in  case  of  emer- 
gency. These  fire  pumps  may  draw  either  from  stor- 
age basin  of  the  water  filtration  plant  or  from  the  lake 
intake  well,  or  in  case  of  obstruction  from  anchor  ice 
at  the  intake  crib,  they  may  be  used  to  pump  water 
back  to  the  crib  and  thus  flush  out  the  pipe  and  crib 
screens. 

Refrigerating   Plant 

^S  already  mentioned,  this  is  installed  in  the  freez- 
ing room  in  the  basement  of  the  power  house  and 
serves  to  operate  the  5-ton  ice-making  plant,  and  also 
to  cool  the  brine  which  is  pumped  through  one-half 
mile  of  brine  line  to  the  refrigerating  rooms  and  cold 
storage  in  the  basement  of  the  Mess  Hall.  This  brine 
line  is  of  3-in.  insulated  pipe  laid  underground,  and 
provided  with  expansion  joints.  The  ammonia  com- 
pressor is  made  by  the  York  Mfg.  Co.,  a  vertical, 
single-acting  machine,  with  cylinder  11^/2  in.  diameter 
by  16-in.  stroke,  and  steam  cylinder  15  in.  diameter 
by  15-in.  stroke,  giving  a  ton  of  refrigeration  for  1.7 
hp.,  and  using  30  lb.  of  steam  per  horsepower-hour 
at  full  load,  with  steam  at  130  lb.  pressure. 

The  ammonia  condenser  consists  of  3  York  double- 
pipe  stands,  of  1%  and  3-in.  pipe,  14  pipes  high  and 
19   ft.   long,   and   delivering  the   condensed   ammonia 
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to  a  York  receiver  20  in.  in  diameter  and  7  ft.  long, 
placed  beneath  the  condenser.  From  the  compressor, 
ammonia  is  supplied  to  the  freezing  tank  and  to  a 
brine  cooler.  The  freezing  tank  is  of  ^■^-n^.  steel  23 
ft.  long,  14  ft.  4  in.  wide  and  38  in.  high,  having  2130 
ft.  of  134-iii-  ammonia  direct  expansion  pipe,  and  capac- 
ity for  99  200-lb.  cans.  In  the  tank  is  a  brine  circu- 
lator, driven  by  a  Westinghouse  direct-connected  ver- 
tical motor. 

Insulation    for   tlie   tank   consists   for   the   floor,   of 
2  layers  of  3-in.  Xonpareil  cork  boards,  set  in  asphalt. 


brine  is  circulated  through  the  system  by  a  centrif- 
ugal pump,  having  a  capacity  of  4000  gal.  an  hour,  and 
driven  by  a  3-phase  induction   motor. 

The  temperature  difference  between  incoming  and 
outgoing  brine  is  regulated  according  to  the  needs  of. 
the  season,  and  at  the  time  of  inspection  the  temper- 
ature was  5  (leg.  F.  for  the  outgoing,  and  1~)  deg.  F.  for 
the  return.  A  brine  meter  is  installed  on  the  3-in.  cir- 
culating pipe  which  runs  to  the  Mess  Hall. 

Expansion  joints  are  placed  about  800  ft.  apart  and 
the  entire  transmission  line  is  covered  with  Nonpareil 
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FIG.     12.      AMMONIA    COMPRESSOR    IN    FREEZING    ROOM 


with  8  in.  of  granulated  cork  all  around  the  sides. 
For  handling  the  ice  cans,  a  hand  crane  is  installed 
above  the  ice  tank,  and  at  the  end  is  an  ice  dump  and 
automatic  thawing  apparatus,  with  a  chute  to  the  ice 
storage  room.  The  usual  auxiliary  apparatus,  grease 
extractor,  reboiler  and  skimmer,  cooling  coil,  water 
filters,  can  filter  and  storage  tank  are  provided.  In 
the  brine  cooler  for  the  circulating  system,  there  are 
2  stands  of  York  counter-current  double-pipe  type, 
consisting  of  2-in.  and  3-in.  pipe.  8  pipes  high  and  18 
ft.  long,  set  in  an  insulated  compartment.  The  brine 
tank  on  the  roof  is  46  in.  diameter  by  4  ft.  high,  and 


sectional  compressed  cork  covering,  2^/^  in.  thicj<:  with 
mineral  rubber  finish  and  fastened  with  copper  wire. 
Following  are  data  in  regard  to  the  cold  storage 
rooms  in  the  basement  of  the  Mess  Hall,  which  may 
be  found  of  interest  in  constructing  similar  plants. 
One  freezer  room,  9  ft.  6  in.  by  24  ft.  by  9  ft.  3  in. 
is  maintained  at  a  temperature  of  10  deg.  by  650  linear 
feet  of  154-in-  pipe.  One  beef  storage  room  24  ft.  3 
in.,  by  30  ft.  5  in.,  by  9  ft.  3  in.,  is  kept  at  38  to  34 
deg.  by  900  ft.  of  pipe.  One  cooler,  17  ft.  by  24  ft. 
by  10  ft.  8  in.  is  kept  at  34  to  40  deg.  by  460  ft.  of  pipe. 
One  cooler  16  ft.  6  in.,  by  13  ft.  3  in.,  by  10  ft.  8  in. 
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is  kept  at  34  to  40  deg.  by  290  ft.  of  pipe.  One  cooler 
18  ft.  by  13  ft.  3  in.,  by  10  ft.  8  in.,  is  kept  at  34  to  40 
deg.  by  280  ft.  of  pipe.  Test  of  the  installation  showed 
that  the  freezing  room  could  be  run  to  below  zero 
and  the  other  rooms  held  at  the  required  temperatures 
with  the  piping  as  installed.  Insulation  of  the  storage 
rooms  was  in  general  Nonpareil  compressed  cork,  G 
inches  thick  on  the  outside  walls,  4  in.  thick  on  the 
outside  walls  of  the  cooling  room  and  2  in.  thick  be- 
tween the  cooling  rooms  and  corridors.  For  floors 
and  ceilings  the  thickness  was  made  4  in.  The  walls 
and  ceiling  insulation  was  laid  in  2  layers,  in  jA-m. 


throughout  the  entire  grounds  at  the  pressure  desired. 
This,  and  the  fact  that  the  temperature  of  hot  water 
radiators  could  be  varied  at  the  power  house  accord- 
ing to  the  weather,  decided  in  favor  of  the  hot  water 
heating,  and  it  was  found  also  that  a  saving  in  steam 
would  be  effected  by  the  central  control  of  the  heat, 
which,  altogether,  would  amount  to  $10,000  a  year 
lower  cost  for  the  hot  water  system  than  could  be 
secured  by  steam.  As  it  was  necessary  to  have  live 
steam  in  certain  of  the  buildings  for  heating  hot  water, 
cooking,  laundry  work,  etc.,  it  was  determined  to  put 
all  indirect  heating  coils  on  the  steam  system  and  to 


FIG.    14.      INTERIOR    OF    FILTERING    PL.\'NT 


mortar  and  finished  with  a  j^S  in.  of  cement  plaster. 
Ceilings  of  freezing  and  beef  rooms  were  furred  down 
and  on  other  rooms  the  insulation  was  laid  against 
reinforced  concrete  floors ;  on  the  walls  it  was  laid 
on  4-in.  hollow  tile  partitions.  Floor  insulation  was 
laid  in  hot  asphalt  with  VA-'m.  asphalt  floor  finish. 

Heating  System 

JN  deciding  on  the  heating  system  to  be  adopted, 
comparison  was  made  between  steam  and  hot  water. 
Five  pounds  was  placed  as  the  lirhit  of  back  pressure 
for  steam,  and  it  was  found  that  ^,34-in.  pipe  would 
be  needed  from  the  power  house  for  this  purpose, 
while  for  high  pressure  steam  a  7-in.  main  would  be 
sufficient.     The  low  pressure  steam  would  not  carrv 


have  a  certain  amount  of  steam  heat-  in  dormitories 
and  other  buildings  in  case  the  hot  water  system 
should  be  under  repair  at  any  time. 

Hot  Water  Mains 

ARRANGEMENT  of  these  mains  follows  closely  the 
Evans-Almirall  system,  the  water  being  forced 
through  the  distributing  main  with  single  pipe 
branches  running  around  the  basement  of  the  individ- 
ual buildings  from  which  the  radiators  draw  hot  water 
by  gravity.  Each  radiator,  or  group  of  radiators  has 
a  separate  supply  and  return  to  the  one  pipe  main, 
thus,  giving  an  elastic  system.  As  the  water  in  a  radi- 
ator cools  it  is  automatically  dropped  to  the  main  and 
hot  water  rises  to  take  its  place,  and  as  long  as  hot 
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water  is  circulated  in  the  main,  the  radiators  feed 
themselves.  This  method  also  permits  the  arrange- 
ment of  piping  to  each  radiator  so  that  it  will  be  sure 
to  get  the  necessary  supply  of  water  regardless  of  the 
pressure  on  the  circulation  system,  and  by  means  of 
bypass  connections,  it  permits  of  starting  up  the  sys- 
tem in  cold  weather  and  filling  and  warming  the  main 
distribution  pipe  and  then  turning  on  one  building  at 
a  time,  as  may  be  necessary.  In  so  long  a  system  as 
this,  the  matter  above  mentioned  is  of  importance,  as, 
if  all  buildings  were  on  when  the  mains  were  started 
up  the  pipes  in  the  buildings  might  freeze  before  the 
water  could  be  warmed. 

Another  advantage  is  that  the  circulating  mains  are 
so  large  that  they  give  a  good  reservoir  of  heat  and 
it  is  possible  to  shut  down  the  plant  for  some  hours 
for  repairs  to  expansion  joints  without  trouble  from 
cooling  of  the  buildings. 


Pumps  in  the  power  house  and  the  14-in.  hot 
water  piping  are  large  enough  to  care  for  a  future 
expansion  to  the  size  mentioned  at  the  beginning  of 
the  article.  The  volume  of  heat  supplied  to  the  build- 
ings can  be  varied  not  only  by  raising  the  temperature 
of  the  water,  but  also  by  increasing  the  speed  of  the 
circulating  pump  and,  therefore,  the  quantity  of  water 
circulated.  Should  occasion  require,  the  water  could 
be  sent  out  at  210  deg.  or  above. 

Complete  circulation  of  water  through  the  mains 
takes  from  15  to  40  minutes  according  to  the  route 
taken.  Mains  and  branches  were  all  figured  to  give  a 
velocity  of  from  3.6  to  6.5  ft.  a  second,  and  in  tht 
case  of  the  loop  around  officers'  quarters,  a  separate 
pipe  was  run  with  separate  return  to  the  power  house 
in  order  to  force  circulation  around  the  buildings.  In 
the  tower  of  the  administration  building,  an  expansion 
tank  10  bv  11  bv  5^.  ft.  is  located  and  connected  to  the 
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FIG.    15.      SECTIONS    AND    DETAILS    OF    TUNNEL    CONSTRUCTION 


Scale  pockets'  with  blow-out  valves  are  placed  at 
all  points  where  mains  rise  and  automatic  air  valves 
at  all  high  points  to  remove  any  air  collecting  from 
the  water.  Air  cocks  are  placed  at  the  ends  of  the 
mains  to  permit  of  rapid  filling;  hot  water  thermom- 
eters are  at  each  building  entrance,  and  connections 
for  pressure  gage  and  hot  water  thermometer  at  each 
building's  branch  return  to  the  main. 

To  prevent  short  circuiting  of  the  water  through 
buildings  nearest  the  power  house,  a  point  about  the 
center  of  service  of  the  main  buildings  was  selected 
for  equal  pressure,  and  all  mains,  both  the  supply  and 
return,  were  run  to  this  point  and  water  brought  back 
to  the  power  house  in  a  common  return. 


return  mains  near  the  power  house.  The  quantity  of 
water  circulated  is  based  on  a  drop  of  30  deg.  temper- 
ature between  the  outgoing  and  returning  water  when 
the  temperature  outdoors  is  10  deg.  below  zero. 

Expansion  joints  of  slip  pattern  were  placed  at 
about  350  ft.  centers.  The  underground  pipe  was  cov- 
ered with  insulation  made  by  the  Philip  Carey  Co., 
consisting  of  1  in.  of  alternate  layers  of  wool  felt  and 
asbestos,  over  which  is  %  in.  of  compressed  roofing 
and  insulating  compound,  all  covered  by  7-oz.  canvas 
and  brass  bands,  and  painted  2  coats.  The  roofing  and 
insulating  compound  render  the  covering  waterproof 
and  protect  the  wool  felt  from  dampness  and  moisture 
in  the  tunnel.     The  covering  is  also  hard  so  that  it  is 
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not  necessary  to  cut  through  where  the  pipe  rests  on 
rollers  in  hangers.  A  cast  plate  of  less  than  half  the 
circumference  of  the  covering  and  about  8  in.  long  is 
set  under  the  covering  to  give  a  broad  bearing  and 
this  plate,  held  in  place  by  small  rod  straps  across  the 
top  of  the  covering,  rests  on  the  roller  bearings. 

•    Steam  Distribution 

ALL  the  distributing  mains  for  steam  which  run 
parallel  to  the  hot  water  mains  are  on  high  pres- 
sure. Service  in  the  buildings  is  on  low  pressure  of 
5  to  20  lb.,  except  in  the  mess  hall  and  laundry,  and 
all  returns  from  the  system  are  handled  through 
vacuum  lines.  Condensation  from  the  high-pressure 
mains  and  apparatus  is  carried  to  receivers  with  trap 
discharge  into  the  low-pressure  system,  any  portion 
of  the  high  pressure  condensation  which  would  turn 
into  steam  at  30  pounds  or  less  being  passed  into  low 
pressure  apparatus  and  drained  to  thermofiers  which 
feed  the  vacuum  returns. 

A  total  of  15,190  sq.  ft.  of  indirect  steam  radiation 
is  used  in  various  buildings  as  described  in  the  general 
paragraph  on  the   heating  loads.     Mains  leaving  the 


FIG.  13.     BRINE  CIRCULATING  PUMP  DELIVERING  TO  MESS  HALL 

power  house  are  7-in.,  calling  for  55,000  lb.  of  steam 
an  hour,  the  size  being  increased  to  9  in.  when  the 
hospital  group  of  buildings  was  added.  The  pipe  line 
is  reduced  as  various  buildings  are  tapped  off,  29,000 
lb.  an  hour  being  carried  as  far  as  the  2  north  dormi- 
tories, 16,000  lb.,  to  the  2  south  dormitories,  and  2500 
lb.  an  hour  to  the  receiving  group.  The  6-in.  line  was 
carried  to  the  2  north  dormitories,  5  in.  to  the  2  south 
dormitories,  and  3-in.  to  the  receiving  group. 

Vacuum  Returns 

pROM  the  best  data  available,  and  by  careful  esti- 
mate, it  was  decided  that  the  pipe  lines  for  the 
vacuum  returns  would  be  about  1  in.  in  diameter 
smaller  than  the  steam  mains  except  for  sizes  2  in. 
and  under.  All  tests  made  show  that  these,  sizes  are 
satisfactory.  The  vacuum  mains  in  tunnel,  conduits 
and  buildings  are  left  uncovered  to  prevent  condensa- 
tion discharge  being  converted  to  steam  under  vacuum. 
As  the  far  end  of  the  vacuum  line  on  the  receiving 
plateau  is  nearly  8  ft.  below  the  elevation  where  the 
vacuum  main  passes  over  the  bluff"  at  the  power  house. 


it  is  necessary  to  lift  all  condensation  about  8  ft.  This 
is  accomplished  at  2  points  by  the  use  of  a  special 
fitting  like  a  trapped  45  deg.  elbow,  the  condensation 
flowing  and  accumulating  in  this  trapped  fitting  until 
it  rises  to  a  certain  height,  when  it  is  drawn  over  the 
45-deg.  4-ft.  rise  in  slugs,  and  then  flows  by  gravity 
as  well  as  by  suction  pull  to  the  next  trapped  fitting 
or  to  the  drop  at  the  power  house. 

Electrical  Distribution 

A  LL  connections  on  the  system  are  in  delta  and  the 
3  wires  of  the  3-phase  circuit  are  carried  clear 
through  to  the  panel  board  in  every  instance,  even  in 
the  lighting  of  the  officers'  quarters.  There  are  3  arc 
circuits,  one  for  each  phase,  with  12  to  14  lamps  on 
each  leg.  All  mains  are  carried  in  the  tunnel  and 
conduits,  and  are  lead  sheathed  with  paper  insulation, 
carrying  3  and  2-wire  cable,  as  required.  Lamps  are 
110-volt;  motors  are  220-volt  3-phase.  Transformers 
of  the  subway  type,  about  75  in  number,  were  installed 
single  phase,  located  in  tunnels  and  manholes,  out- 
side of  the  buildings,  so  that  no  primaries  were  carried 
into  the  buildings  except  the  power  house. 

Tunnels  and  Distribution  Conduit 

pROM  the  power  house  to  the  northeast  intersection 

of  the  parade  ground  the  main  tunnel  is  6  ft.  by 
6  ft.  3  in. ;  along  the  north  side  and  west  end  of  the 
parade  ground  it  is  4  ft.  6  in.  wide  by  6  ft.  3  in.  high, 
and  along  the  east  side  of  the  parade  ground  4  ft. 
wide  by  6  ft.  3  in.  high.  Floor  and  walls  are  of  8 
in.  of  concrete,  in  proportions  l-2)/2-2/5,  not  reinforced. 
The  roof  is  7  in.  and  6  in.  thick,  of  concrete  in  pro- 
portions 1-2-4,  and  reinforced  longitudinally  for  shrink- 
age and  across  for  a  load  of  750  lb.  per  sq.  ft.  except 
under  road  crossings  where  it  is  reinforced  for  a  15- 
ton  road  roller.  The  top  is  graded  to  shed  water  and 
is  water-proofed  with  2  coats  of  Cunningham  coal-tar 
paint.  Sides  are  not  water-proofed  and  the  floor  has 
a  gutter  and  is  drained  at  low  points  to  the  drainage 
system.  The  pitch  of  vacuum  returns  determined  the 
elevation  of  tunnel  and  conduits,  and  pipes  are  hung 
from  4-in.  I  beams  projecting  3  in.  below  the  ceiling 
of  the  tunnel.  The  hangers  are  adjustable  and  pipes 
fit  one  above  another  along  the  side,  resting  on  pipe 
rollers.  Where  expansion  joints  and  anchors  are  used 
they  are  secured  to  stiff  angle  frames  running  from 
floor  to  roof.  Adjustable  manhole  covers  with  special 
ventilation  were  designed  for  the  tunnel. 

Electric  cables  were  supported  by  racks  on  the 
ceiling  beams  with  transformers  and  manhole  openings 
set  in  an  alcove  of  the  tunnel  on  a  lead  raised  a  foot 
above  the  floor  and  with  shells  grounded  to  the  water 
pipe.  Outside  of  the  tunnel  the  electric  mains  are 
carried  in  vitrified  conduits  with  3  in.  of  concrete  on 
sides  and  top. 

For  all  branches  of  the  heating  mains,  concrete  slab 
conduits  are  built  with  floor  4  in.  thick  laid  in  place, 
and  sides  and  roof  of  molded  slabs  as  long  as  could 
be  conveniently  handled.  The  roof  slabs  were  rein- 
forced to  carry  750  lb.  per  sq.  ft.  Pipes  rest  on  rollers 
running  in  cast  shoes  on  the  floor,  and  are  covered 
and  painted  as  in  the  tunnel.  These  conduits  are 
drained  to  manholes  which  drain  to  the  drainage  sys- 
tem and  connections  to  the  heating  system  are  made 
at  fixed  parts  of  the  expansion  joint  and  at  anchors 
located  in  manholes  about  300  ft.  apart.  For  a  36-in. 
wide  conduit,  the  sides  were  3  in.  thick  and  the  roof 
4  in.  thick. 

For  steam  supply  to  the  hospital,  a  6-in.  main  was 
run,   supplying  heat   to  the   basement   for   hot   w^ater- 
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radiation  and  for  indirect  fan  coils,  disinfecting  plant, 
etc.  Hot  water  for  the  3  medical  ot^cers'  quarters  is 
also  supplied  from  this  heater  by  an  electrically  driven 
centrifugal  pump,  and  condensation  is  pumped  back 
to  the  laundry  building,  heating  it  on  the  way  to  the 
power  house.  Vacuum  return  could  not  be  used  from 
the  hospital  plateau,  on  account  of  the  drop  in  the  ele- 
vation of  the  line  across  the  bridge  over  the  ravine. 

Operating  Costs 

INf  December,  1910,  the  coal  consumed  was  700  tons, 
or  about  6^  tons  a  month  for  each  1000  sq.  ft.  of 
radiation,  charging  all  coal  to  the  heating,  and  none  to 
electrical  generation  and  pumping,  as  exhaust  steam 
from  all  units  passed  through  the  hot  \vater  heaters. 
With  coal  at  $2.70  a  ton,  and  having  a  heat  value  of 
13,300  B.t.u.  per  pound,  this  cost  $17.55  a  month  per 
1000  sq.  ft.  of  radiation  for  fuel.  In  January,  1911, 
the  coal  consumption  was  800  tons,  or  about  7J/^  tons 
a  month  per  1000  sq.  ft.  of  radiation,  charging  all  coal 
burned  as  above.  The  average  amount  of  radiation 
turned  on  was  107,000  sq.  ft.,  and  the  lowest  temper- 
ature on  January  4  was  7  deg.  above  zero.  Water  cir- 
culated that  day  averaged  2200  gal.  a  minute,  and 
showed  a  17-deg.  drop,  leaving  the  power  house  at 
184  deg.  and  returning  at  167  deg.    This  record  checks 


FIG.    "16.      HEATING   PLANT   CONTROL   AND    HOT   WATER   HEATER 
IN  DORMITORY  BASEMENT 

up  very  closely  with  the  coal  consumption  as  figured 
theoretically,  which  called  for  7  tons  a  month  per  1000 
sq.  ft.  of  radiation  at  the  temperature  recorded.  As 
some  steam  was  used  during  that  month,  for  testing 
about  the  buildings,  the  result  checked  very  closely 
with  that  as  calculated. 

\Yhere  the  central  heating  plant  can  be  combined 
with  the  electrical  power  plant  as  in  this  case,  and 
where  the  power  and  pumping  plants  consume  less 
steam  than  the  total  needed  for  heating,  the  economy 
is  great,  as  only  "about  10  per  cent  of  the  cost  of  gener- 
ation of  the  steam  should  properly  be  charged  to  elec- 
trical generation  and  pumping.  Costs  for  operating 
the  plant  have  been  figured  as  follows : 
One  power  plant  engineer $5.04 

2  watch  engineers  at  $4.00 8.00 

3  engine  and  dynamo  tenders  at  $3.48 7.44 

3  pump  and  refrigeration  plant  tenders  at  $3.00.   6.00 

6  firemen  at  $2.00 12.00 

3  laborers  at  $2.00 6.00 

making  a  total  of  $44.48  a  day  for  labor,  utilizing  3 
shifts  of  8  hours   each.     This  cost   is  divided   in   the 


estimate  in  the  following  i)roportions :  Power,  $14.48; 
pumping,   $6.00;   heating,   $18.00;   refrigeration,   $6.00. 

In  winter  the  load  will  average  about  160  kw.  or 
3,840  kw.-hr.  a  day,  which,  at  40  lb.  of  steam,  calls  for 
153,600  lb.  of  steam,  or  19,200  lb.  of  coal.  10  per  cent 
of  this  is  1920  lb.  of  coal  a  day  chargeable  to  electric 
power.  Cost  for  coal  will  then  be  about  $3  a  day, 
for  oil  about  $1.10,  and  for  labor  as  above  $14.48,  or 
a  total  of  $18.58  a  day,  which  figures  out  to  0.48  cent 
per  kilowatt  hour.  There  must,  of  course,  be  added  to 
this  in  total  costs,  interest,  depreciation  and  repairs. 

The  following  contract  forms  are  interesting,  as 
giving  values  for  comparison,  but  it  should  be  re- 
membered that  these  costs  are  as  of  1908  and  9,  so 
that  the  rise  in  price  of  materials  and  higher  cost  of 
labor  at  the  present  time  must  be  allowed  for. 

Contract  Cost  of  Installation 

Timber    crib    protection    for    site    of    power    house 

and   water  filtration   plans   was    $12,950.00 

Filling  the   site  was    5,119.08 

$18,069.08 
About   two-thirds   of   this   is   chargeable   to   power 

plant,  say 12,000.00 

Power  house  and  stack  complete  was 116,663.00 

R.  R.  trestle  to  roof  of  power  house 9,998.85 

Power  plant  equipment,  was 127,381.71 

Distribution   mains   and   tunnels  was 124,188.73 

Refrigeration  plant,  circulation   mains  and  cold  stor- 
age rooms  was 30,995.00 

Submarine   water   intake,   crib   and   pumpwell,   etc, 

was    17,830.00 

Coal  crushing  plant,  hoppers  and  cars 4,600.00 

Ash  handling  equipment 3,700.00 

Outside  lighting,  arc  poles  and  cables 5,516.00 

Record  Costs  of  Installation 

'PKE  following  tables  give  the  actual  cost  of  installa- 
tion of  the  power  plant  equipment  and  distribution 
mains,  tunnel  and  conduits.  The  unit  prices  for  mate- 
rial are  not  exact,  as  these  could  not  be  obtained  from 
the  contractors.  They  are,  however,  closely  approxi- 
mate. The  cost  of  labor  is  given  as  kept  by  inspectors' 
daily  records,  and  is,  therefore,  exact,  as  are  also  the 
quantities.  The  tables  do  not  cover  contractors'  profits 
and  certain  indeterminate  overhead  charges. 

RECORD  COSTS.  POWER  PLANT  EQUIPMENT 

Labor  Material 
Unit  Unit 
Quantity          Description                            Price        Exten-  Price      Exten- 
sions sions 

136cu.  vd.  Excavation,                              .943  126.99 

427  cu.  vd.  Sand  fill,                                  .457  19.5.00 

5,535  cu.  yd.  -Conorete   foundations,      3.042  1,683.88      4.34      2,402.72 

598,800  lb.  Machinery  unloaded.           .004  2,458.75 

1  800  B.H.P.  Boilers.  B.  S:  W.,  deld.  19,846.00 

1,800  B.H. P.  Boilers,  B.  &  W.,  unlo'd  .195  351.00 

1  800  B.H.P.  Boilers,  B.  &  W.,  erected    .862  1,551.67 

I'SOO  B.H.P.  Brickwork    (150  M.)         1.39  2,503.04      1.17      2,100.00 

1,800  B.H.P.  Testing,                                     .076  136.00                       „    „  „„ 

i;800  B.H.P.  Stokers    (Roney),                  .202  363.60                   6,000.00 

1  Crane   (7-ton)   Maris,  60.00  oio.QO 
94  6  Lin.  ft.  Breeching.                               7.63  721.60                    1,600.00 

2  Coal  weighing  hoppers,  91.10  182.20   400.  8'JO.OO 
14                    Pumps,                                  20.30            284.30                   9,5_)0.00 

Ash  tunnel  work  and  oars,  166.00  250.00 

92  000  1b                Piping,  .sped,  valves,  etc.  .0301  2,770.50  .16    14,720.00 

39'284  1b                General    framing,                   .0196  769.05  .035    1,375.00 

'525  kw             Engines    (Bates-Corliss),   .674  354.00  7,200  00 

525  kw.            Generators  (Western  E.).  .488  256.30  7,680.00 

95  kw             Exciter   sets,                          1.08  102.80  3'.500.00 

Transformers,  58.40  1,200.00 

Switchboard,  340.60  3,200.00 

Electrical  connections,  851.90  1,200.00 

Gage    boards.  106.40  190.00 

6.092  sq.ft.       Heaters,                                      .0388  236.00  1.40      8,500.00 

1  964  gal.  Hotwell  and  condenser 

tanks,                                  .02  39.80  .112       220.00 

Pipe   covering,  1.513.45  2,000.00 

Painting,  249.45  40.00 

Miscellaneous   work,  630.31 
Superintendent  and 

general   expense,  5,144.70 

$24,207.69  $94,048.72 

Total  for  labor  and  material.  $118,256.41 
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RECORD  COSTS 


Distributing  Mains  for  Steam,  Water 

and  Electricity 

;  Tunnel 
Unit 
Price, 

s  and  Conduits 

Description 

Quantity 

Labor 

Extensions 

Engineering,    superintendence    and 

general  expense, 

$   8,915.24 

Excavation  for  tunnel. 

7,318  cu.  yd. 

.7313 

5,851.67 

Excavation   for   conduits, 

12,061  cu.  yd. 

.3181 

3,836.41 

Backfill  and  grading  tunnel, 

7,300  cu.  yd. 

.3968 

2,897.10 

Backfill  and  grading  conduits. 

8,941  cu.  yd. 

.2184 

1,952.47 

Concrete  in  tunnel  labor, 

2,123  cu.  yd. 

4.0884 

8,679.79 

Concrete  in  conduits  labor. 

733  cu.  yd. 

8.4281 

6,177.82 

Temporary  trestle  over  ravine, 

215  lin.  ft. 

1.833 

394.09 

Pipe  and  fittings  unloaded. 

366.2  tons 

1.448 

530.26 

Pipe  and  fittings  erected. 

45,000  lin.  ft. 

.282 

12,688.55 

Tunnel    drains,    labor, 

6,000  lin.  ft. 

.0374 

223.93 

Pipe  covering. 

33,162  lin.  ft. 

.1184 

3,925.99 

Painting   and   waterproofing,    labor, 

5,070  sq.yd. 

.1872 

949.24 

Vitrified  conduit  labor. 

17,160  duct,  ft 

.0205 

352.73 

Cable  wiring  and  electrical   work. 

6,819.74 

Miscellaneous   and   general   labor, 

1,645.15 

Total    for     labor 

.$65,340.18 

Unit 

Price, 

Material 

Material 

Cement,   tunnel  concrete, 

2,742  bbl. 

1.30 

$3,564.60 

Stone,    tunnel   concrete, 

1,718  cu.  yd. 

1.15 

1,975.70 

Sand,    tunnel    concrete, 

891  cu.  yd. 

1.00 

891.00 

Cement,   conduit, 

812  bbl. 

1.30 

1,055.60 

Stoue,    conduit, 

584  cu.  yd. 

1.15 

671.60 

Sand,   conduit. 

294  cu.  yd. 

1.00 

294.00 

Reinforcing  bars. 

56,540  lb. 

.025 

1,413.50 

Lumber  forms, 

47,800  tt.  EM. 

22.00 

1,051.60 

Lumber,   trestle. 

8,750  ft.  BM. 

16.00 

140.00 

Paint,   asphalt, 

665  gal. 

.50 

332.50 

Structural   steel. 

22,735  1b. 

.0243 

552.50 

Expansion  tank, 

1 

300.00 

Cast   iron  covers,   etc.. 

24,000  lb. 

.0339 

814.96 

Pipe  covering, 

33,162  ft. 

.222 

7,361.64 

Miscellaneous  material, 

250.42 

Transformers, 

561  kw. 

6.86 

3,848.46 

Vitrified  conduit, 

10,546  duct,  ft 

.      .05 

527.30 

Cable, 

36,000  lin.  ft. 

.172 

6,192.00 

Cable  racks. 

1,346 

.35 

471.10 

Iron   conduit, 

1,360  lin.  ft. 

.15 

204.00 

Fuse  and  generator  boxes, 

120 

13.50 

1,620.00 

Thermometers, 

24 

7.00 

168.00 

Pipe   and   fittings,    valves,    hangers. 

expansion  joints,   etc.. 

45,000  lin.  ft. 

.812 

36,540.00 

$   70,240.48 

Total   for   material    and   labor. 

$135,580.66 

NAPHTHALENE  AS  A  COMBUSTI- 
BLE FOR  EXPLOSION  MOTORS 

By  J.  H.  Blakey 

CONTINUALLY  increasing  price  of  the  carbu- 
rants  now  in  use  for  explosion  motors  is  leading 
motor  builders  to  seek  a  sufiticiently  volatile  hydro- 
carbon furnishing  motor  power  at  low  cost.  They 
have  been,  in  many  cases,  induced  to  choose  naphthalene, 
which  is  one  of  the  by-products  of  the  distillation  of 
coal  tar,  collected  at  a  temperature  of  about  172  deg.  C. 
It  is  a  white  crystalline  material,  with  the  formula  C  H, 
of  a  density  1.15,  melting  at  198.5  deg.  F. ;  its  density 
at  the  melting  point  is  0.98,  and  the  vapor  tension  at  212 
deg.  F.  is  0.531  in.  of  mercury.  Its  calorific  power  is 
17,460  B.t.u.  per  pound;  that  of  benzol  being  17,995, 
and  that  of  some  of  the  essence  of  petroleum  reaching 
19,840. 

From  the  chemical  point  of  view,  naphthalene  is  one 
of  the  series  of  aromatic  hydrocarbons  having  the  form- 
ula CioHj^;  it  contains  93.7  per  cent  of  carbon,  and  on 
account  of  this  fact  is  more  difficult  to  burn  completely 
than  the  other  hydrocarbons  generally  employed.  The 
European  production  of  naphthalene  is  about  350,000 
tons  annually,  and  its  price  in  the  crude  state  (suitable 
for  use  as  a  combustible)  varies  from  v$i4  to  $28  a 
ton,  according  to  the  locality. 

At  the  present  time  there  is  extracted  from  coal  tar 
only  sufficient  naphthalene  to  avoid  the  crystallization 
of  the  oils,  which  fact  explains  the  small  production. 
The  advantages  of  its  employment  as  a  combustible  in 
explosion  motors  are,  first,  its  low  price,  and  second, 
its  safety  in  handling.  But,  on  the  other  hand,  the  fact 
that  it  is  a  solid  at  ordinary  temperatures,  and  must  be 


heated  before  it  can  be  used  in  the  motor,  is  undoubtedly 
a  disadvantage.  As  it  contains  a  very  large  proportion 
of  carbon,  it  is  necessary  to  mix  with  it  a  large  amount 
of  air  in  order  to  form  the  explosive  mixture.  This 
brings  the  cost  of  operation  so  low  that  with  European 
prices  the  cost  per  horsepower-hour  varies  from  0.7 
to  1.4  cents. 

The  second  advantage  arises  from  the  fact  that  it 
is  noninflammable ;  even  in  the  liquid  state  a  flame  is 
communicated  to  the  mass  only  with  considerable  diffi- 
culty, and  may  be  extinguished  with  water ;  in  case  of  its 
escaping  from  the  reservoir,  it  solidifies  immediately. 

Naphthalene  presents  still  another  advantage  over 
the  coal  oils  at  present  in  use :  it  is  of  very  definite  com- 
position, so  that  it  is  always  the  same ;  consequently,  a 
motor  which  has  once  had  its  mixture  and  compression 
determined  will  always  give  the  same  efficiency.  This  is 
not  true  of  the  combustibles  now  in  use,  as  it  is  hardly 
possible  to  get  2  samples  of  them  absolutely  alike. 
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CARBURETOR  FOR  NAPHTHALENE  ENGINE 

To  sum  up,  naphthalene  motors  have  a  certain  future 
in  cases  requiring  continuous  running,  such  as  in  pro- 
viding power  for  factories,  in  long  distance  transporta- 
tion, and  in  many  agricultural  operations. 

At  the  present  time  the  problem  of  naphthalene 
motors  is  only  partially  solved,  as  the  manufacturers 
have,  till  now,  constructed  carburetors  only  for  the  pur- 
pose of  using  naphthalene  in  ordinary  explosion  motors, 
under  satisfactory  conditions.  These  may  be  appli- 
ances for  using  naphthalene  dissolved  in  a  combustible 
liquid,  or  devices  for  employing  melted  naphthalene. 
Benzine,  at  the  ordinary  temperature,  dissolves  34  per 
cent  of  naphthalene.  It  would  therefore  be  possible  to 
replace  a  considerable  proportion  of  this  costly  combust- 
ible by  naphthalene,  but  the  evaporation  and  consequent 
cooling  of  the  benzine  causes  a  deposit  of  the  naphtha- 
lene in  the  tanks  and  connecting  pipes ;  this  method  of 
using  it  has  therefore  not  proven  satisfactory. 

The  carburetor  shown  in  the  accompanying  drawing 
was  patented  in  Germany  in  1906;  it  utilizes  the  vapor 
from  the  cooling  water  for  the  melting  of  the  naphtha- 
lene. It  is  of  the  ordinary  nozzle  type,  fed  by  air  heated 
by  circulation  around  the  escape  pipe.  The  naphthalene 
tank  is  crossed  by  a  steam  pipe  proceeding  from  the 
cooliii"-  water  chamlier,  and  before  reaching  the  conden- 
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ser  this  steam  circulates  in  a  jacket  which  completely 
surrounds  the  reservoir,  the  feed  pipe,  the  carburetor  and 
the  admission  pipe. 

Several  hundred  single-cylinder  horizontal  naphtha- 
lene motors  of  from  4  to  20  hp.  are  now  working  in 
Germany ;  the  Gasmotorenfabrik  Deutz  indicates  an  aver- 
age consumption  of  300  grams  (about  5/s  Ih.)  of  the 
combustible  per  horsepower-hour  for  a  motor  of  10  hp. — 
Bulletin  des  Ingenieurs  Civils. 


GAGE  GLASSES 

Why  They  Break.    Hints  on  Avoiding  Breakage 

By  Richard  Thiede 

RECENTLY  I  have  seen  in  Practical  Engineer 
several  complaints  of  gage  glasses  breaking 
without  apparent  cause,  and  generally  right  after 
cleaning  them.  Now^  we  all  know  that  there  is 
no  effect  without  a  cause  and  having  been  employed  for 
several  years  by  a  firm  which  imported  and  handled 
thousands  of  gage  glasses,  I  have  had  some  chance  to 
observe  them. 

Gage  glasses  are  very  fragile  and  should  be  handled 
as  carefully  as  eggs  or  other  delicate  objects.  One  of 
the  most  common  causes  of  breakage  I  have  found  to 
be  small  cracks  which  could  hardly  be  noticed,  yet 
where  the  glass  would  break  there  would  be  found  a 
small  spot  of  a  different  color  from  the  break,  usually 
on  the  inner  edge  of  the  fracture.  Letting  the  glass 
come  in  contact  with  metal,  holding  in  the  hand  at  one 
place,  cutting  it  with  a  file  or  laying  it  on  an  uneven 
surface,  are  all  causes  of  fracture. 

A  common  cause  of  breakage  is  laying  the  glass  on 
an  uneven  surface,  such  as  work  bench  or  board;  as 
few  glasses  are  really  straight,  they  do  not  lie  evenly, 
but  usually  touch  at  2  or  3  points  only  so  that  anv 
sudden  jar  or  change  in  temperature  will  fracture  them. 

Blowing  through  the  glass  is  another  cause  that 
may  sound  absurd,  yet  will  cau-^e  fracture.  Few  glasses 
are  evenly  round  or  without  seams  in  them,  and  if  the 
packing  nuts  are  a  snug  fit  so  that  there  is  not  sufffcient 
room  for  expansion  the  glass  will  break.  Oftentimes 
the  glass  is  a  little  too  long,  or  the  cocks  are  not  in  line, 
or  the  ends  of  the  glass  may  touch  the  inside  of  the 
cocks.  Also  the  washers  may  be  too  hard.  All  these 
are  causes  for  breakage  and  should  1)e  carefully 
watched. 

Never  try  to  use  washers  that  have  become  hard  or 
been  leaking  as  a  little  water  on  the  side  of  the  glass 
will  cause  a  change  in  temperature,  resulting  in  a  frac- 
ture. Scraping  the  label  off'  with  a  sharp  edge  is 
not  good.  It  is  better  to  soak  it  in  warm  water  "until 
the  labels  come  off.  Do  not  remove  the  glasses  from 
the  original  package  until  ready  to  use  them  as  needless 
handling  should  be  avoided  at  all  times. 

The  gage  glass  is  no  exception  to  queer  breakage  of 
glass  articles.  Did  you  ever  notice  how  a  window  pane 
which  has  been  in  service  for  a  long  while  will  break 
suddenly,  or  the  sudden  snapping  of  a  lamp  chimney  or 
did  you  ever  see  an  incandescent  lamp  bulb  break  of  its 
own  accord?  Just  so  with  gage  glasses.  They  do  not 
break  without  a  cause  and  the  main  cause  seems  to  be 
sudden  changes  in  temperature. 

At  one  time  I  placed  a  half  dozen  glasses  on  the 
cylinder  of  my  engine,  one  end  resting  on  the  metal,  the 
other  on  a  piece  of  waste,  and  left  them  there  for  some 
time;  I  then  placed  one  on  the  boiler  column,  one  on 


the  heater  and  the  third  on  a  cold  water  tank.  The 
boiler  glass  broke  almost  immediately  with  the  heater 
glass  next  and  the  tank  glass  lasted  for  some  time  as 
there  was  little  pressure  on  it.  The  other  3  glasses  were 
laid  aside  and  examined  afterwards  carefully  and  were 
found  to  have  minute  fractures  near  the  end  that  had 
rested  on  the  engine  cylinder. 

At  another  time  I  was  called  on  to  go  to  a  nearby 
distillery  where  there  was  trouble  with  the  vat  glasses. 
As  one  vat  seemed  to  break  more  glasses  than  any 
other,  after  examining  the  broken  glass  and  asking  the 
attendant  how  he  had  placed  it,  I  found  the  cause  to  be 
in  the  handling  of  the  glass.  This  glass  was  removed 
nearly  every  day  and  cleaned  by  pushing  a  small 
sponge  through  with  a  stick.  As  the  glass  was  rather 
long  it  was  necessary  to  hold  it  with  one  hand  near  the 
center,  and  the  temperature  of  the  hand  was  sufficient 
to  cause  the  fracture.  The  glasses  always  broke  at  or 
near  the.  center.  After  suggesting  a  change  in  the  man- 
ner of  cleaning,  no  more  trouble  was  experienced  from 
that  cause. 

At  one  time  a  test  was  made  to  ascertain  whether 
the  method  of  cutting  had  any  bearing  on  the  lasting 
qualities  of  the  glass,  and  we  found  that  the  glass  cut 
from  the  outside  with  a  fast  revolving  steel  disc,  similar 
to  a  circular  saw,  gave  the  best  service.  This  method 
is  used  at  the  factory  where  glasses  are  made.  Under 
no  circumstances  are  they  allowed  to  come  in  contact 
with  metal  except  at  the  cutting  point,  and  they  are 
handled  very  carefully  throughout.  In  cutting  glasses, 
do  not  allow  the  wheel  of  the  cutter  to  scrape  along  the 
inside ;  the  same  holds  good  if  you  use  a  file  or  steel  to 
cut  them  with.  A  good  way  to  cut  glasses  is  with  a 
piece  of  twine.  Take  a  loop  around  the  outside  and 
hold  a  small  piece  of  wood  at  the  point  where  the  glass 
is  to  be  cut ;  fasten  both  ends  of  the  twine  so  that  it  will 
be  tight  and  move  the  glass  quickly  from  end  to  end  of 
the  twine.  Wet  the  heated  place  a  little  and  the  glass 
will  break  easily. 

This  can  be  done  rapidly  or  you  can  get  someone  to 
hold  the  glass  while  you  pull  the  string  back  and  forth. 


The  United  St.ates  Civil  Service  Commission 
announces  an  examination  for  assistant  engineer  in 
forest  products,  for  men  only,  on  May  21  and  22,  1913. 
From  the  register  of  eligibles  resulting  from  this  exam- 
ination certification  will  be  made  to  fill  vacancies  in  this 
position  in  the  Forest  Service,  for  duty  at  Madison,  Wis., 
and  elsewhere  as  they  may  occur,  at  salaries  ranging  from 
$1200  to  $1500  a  year.  Competitors  will  be  examined  in 
the  following  subjects,  which  will  have  the  relative 
weights  indicated:  i.  Technique  of  drying,  treating,  and 
testing  timber,  25 ;  2.  Mechanics  and  mathematics 
(mechanics,  elementary  laws  and  problems  with  special 
reference  to  flexure  of  beams  under  static  and  impact 
loading,  elementary  hydraulics ;  mathematics  to  and  in- 
cluding elementary  calculus),  25;  3.  Drafting,  and  ma- 
chine and  structural  design,  25  ;  4.  Education,  training, 
experience,  and  fitness  (including  undergraduate  edu- 
cation and  training,  postgraduate  training,  university 
education,  or  other  training  of  a  similar  nature,  and 
practical  experience  in  research  or  industrial  work),  25. 
Applicants  must  have  reached  their  twentieth  but  not 
their  fortieth  birthday  on  the  date  of  the  examination. 
Persons  who  meet  the  requirements  and  desire  this  ex- 
amination should  at  once  apply  to  the  United  States 
Civil  Service  Commission,  Washington,  D.  C,  for  Form 
1312.  In  making  application  use  the  title,  "Assistant 
Engineer  in  Forest  Products  (Male)." 
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AIR    COMPRESSOR   PROBLEM 

JN  reference  to  air  compressor  problem,  on  page  336 
of  the  March  15  issue,  I  should  say  that  in  a  plant  of 
which  I  was  in  charge  we  required  dry  air  for  electric 
condensers  and  I  think  the  following  will  answer  his 
purpose  as  well  as  it  did  ours  and  is  easily  made. 

Take   a   piece   of  G   or   8-in.   pipe   4   ft.   long   with 
flanges  on  each  end  so  it  can  be  cleaned  out  easily. 
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PLAN    FOR    DRYING    AIR 

Connect  the  discharge  from  the  receiver  to  the  bottom 
with  a  drip,  and  the  pipe  for  blowing  out  motors 
from  the  top.  Use  a  small  gauze  wire  strainer  at  the 
bottom,  then  a  small  amount  of  waste,  then  fill  about 
Yz  full  with  calcium  chloride.  The  calcium  will  ab- 
sorb the  moisture  and  will  have  to  be  renewed 
occasionally.  R.  B.  R. 


AIR  COMPRESSOR  DIAGRAMS 

'pHE  air  compressor  diagrams  shown  on  page  380  oi 
the  April  1  issue,  are  very  interesting.  The  dia- 
gram No.  1  from  the  steam  cylinder  shows  a  mean  ef- 
fective pressure  of  48^  on  the  head  end,  and  44  on 
the  crank  end.  This  difference  of  4^  lb.  ought  to  be 
divided  up  by  adjusting  the  governor  rods. 

If  this  engine  was  not  driving  an  air  compressor 
the  release  would  appear  to  be  too  late,  but  in  this 
case  the  work  in  the  air  cylinder  comes  during  the 
last  half  of  the  stroke,  and  the  pressure  in  the  steam 


end  should  hold  up  as  late  as  possible  consistent  with 
good  economy  on  account  of  the  low  pressure  in  the 
cylinder  when  the  load  on  the  air  piston  is  the  greatest.' 
The  head  end  exhaust  rod  should  be  adjusted,  how- 
ever, to  give  a  little  less  compression,  this  will  make 
the  release  a  little  earlier.  The  expansion  curves  seem 
to  follow  the  theoretical  hyperbolic  curve  closely, 
being  below  the  curve  during  the  first  part  of  the  ex- 
pansion curve  and  above  it  during  the  last  part  of  the 
curve,  which  indicates  considerable  initial  condensa- 
tion and  re-evaporation  but  little  leakage  in  the  valves. 

The  air  compressor  diagrams  are  very  good  except 
that  the  crank  end  inlet  valve  closes  before  the  end 
of  the  suction  stroke,  while  the  head  end  suction  seems 
to  close  nearly  as  much  too  late.  The  general  appear- 
ance of  the  air  cylinder  diagrams,  however,  is  good. 
The  horsepower  of  the  steam  cylinder  as  shown  in 
diagram  No.  1  is  114.3.  The  horsepower  con- 
sumed by  the  air  cylinder  under  the  same  conditions, 
except  with  1  lb.  higher  air  pressure,  is  104.9,  show- 
ing a  difference  of  9.4  hp.  or  a  friction  load  of  8.3 
per  cent  which  will  show  up  a  little  greater  with  a 
diagram  taken  at  29  lb.  air  pressure,  at  which  the 
steam  diagram  was  taken. 

The  steam  consumption  of  the  steam  engine  as 
figured  from  diagram  No.  1  head  end,  is  approximated 
21  lb.  per  horsepower-hour,  which  may  be  considered 
as  representing  about  80  per  cent  of  the  actual  con- 
sumption which  would  be  about  ^(i  lb.  per  horse- 
power-hour. J.  C.  Hawkins. 


HIGH  AND  LOW  WATER  ALARM 

'PHE  sketch  herewith  is  for  an  easily  made  and  cheap 
high  and  low  water  alarm  for  tanks.  A  pair  of 
No.  14  copper  wires  are  run  from  the  positive  and 
negative  buses  of  a  220-v.  d.c.  system  to  a  cutout  and 
switch  located  on  the  wall  together  with   2  ordinary 


BRASS  SCREWS ANO  WASHERS 
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ELECTRICAL   CONNECTIONS  FOR  HIGH  AND   LOW  WATER  ALARM 

wall  sockets  and  red  and  white  110-v.  16-c.p.  lamps. 
Each  wire. is  in  series  with  the  lamp  and  carried  to 
a  contact  on  the  wood  or  slate  block  mounted  on  the 
wall  of  the  tank.     The  float  arm  is  grounded  at  the 
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holt  where  it  swings  in  the  block  and  being  provided 
with  spring  brass  clips  when  contact  is  made  at  either 
lower  or  upper  position,  current  flows  through  a  lamp 
to  ground,  causing  the  lamp  to  burn  at  full  candle 
power,  as  the  neutral  wire  of  the  system  is  grounded. 
Moat  arm  should  be  bent  downward  sufficiently  to  allow 
block  to  be  placed  above  high  water  line,  and  made 
long  enough  to  conform  to  the  depth  of  the  tank  or 
low  water  line.  Contacts  on  the  arm  should  be  ad- 
justable so  that  any  level  may  be  fixed.  This  may  be 
modified  to  use  bells  and  batteries  instead  of  the 
lighting  or  power  current.  P.  E.  F. 


A   TRANSMISSION    PROBLEM 

'J'PIE  problem  was  presented  to  me  to  suggest  im- 
provements in  the  transmission  of  power  over  a 
0000  wire  for  a  distance  of  one  mile.  The  load  varies 
from  300  amp.  to  no  load  and  considerable  trouble  is 
experienced  with  the  voltage  which  at  the  generator 
is  250.  One  thousand  feet  of  0000  copper  wire  has  a 
resistance  of  0.04906  ohm.  In  transmitting  power  a 
distance  of  one  mile,  there  would  be  2  miles  of  copper 
or  10,560  ft.  This  would  have  a  resistance  of  0.04906 
X  10.560  =  0.518  +  ohms.  With  a  load  of  300  amp.  the 
drop  would  be  0.518  X  300  =  155  v.  That  would  leave 
250  —  155^95  v.  available  for  use  at  the  brushes  of 
the  motor  when  it  was  taking  full  load  current,  or 
300  amp. 

This  variation  of  voltage  at  the  motor  could  be 
corrected  by  over-compounding  the  generator.  If  on 
full  load  the  motors  require  300  amp.  at  95  v.,  they 
are  consuming  28.5  kw.  To  consume  28.5  kw.  at  250 
v.  Avould  require  only  114  amp.,  which  would  cause  a 
drop  on  the  line  of  114  X  0.-518=59+  v.  It  will  be 
necessary,  then,  to  have  the  generator  over-com- 
pounded an  amount  sufficient  to  cause  the  voltage  to 
rise  59  v.  for  every  114-amp.  rise  in  current.  This 
would  keep  the  voltage  constant  at  the  point  of  dis- 
tribution, but  let  us  see  what  the  cost  will  be. 

Suppose  the  load  on  the  line  averages  75  amp.  for 
8  hr.  each  day.  The  volts  lost  on  the  line  75  X  0.518 
=  38.75,  the  kilowatts  lost  would  be  75X38.75^ 
1000  =  2.906.  The  kilowatt-hours  each  day  would 
be  8  X  2.906  =  23.25.  If  it  costs  5  cents  to  produce 
a  kw-hr.  then  the  loss  on  the  line  would  be  $1.16  per 
day.  If  the  plant  operates  300  days  a  year  for  10  yr., 
then  $3480  will  have  been  dissipated,  in  the  form  of 
heat,  upon  that  line. 

In  the  face  of  these  figures  I  would  say :  Move  the 
generator  as  close  as  possible  to  the  point  of  distri- 
bution. 

In  doing  so  about  10,000  ft.  of  copper  wire  would 
be  made  available  for  use  for  other  purposes;  or  if 
not  needed  it  could  be  disposed  of  and  should  bring  no 
less  than  $600  even  if  sold  for  junk.  This  amount 
should  be  sufficient  to  defray  the  expense  of  moving, 
as  there  is  no  steam  power  to  figure  on,  in  this  case. 

J.  M.  Row. 


EMPTYING  THE   MINE 

QN  page  284  of  the  March  1,  1913,  issue,  question 
No.  10  takes  up  the  problem  of  emptying  a  ledge 
in  a  mine  which  is  26  ft.  long,  Syy  ft.  wide  and  '7y2 
ft.  deep.  The  question  is,  how  long  will  be  required 
for  a  4-in.  pump,  with  velocity  of  1200  ft.  a  minute, 
to  empty  the  ledge?  Two  2-in.  pipes  are  running  full 
into  the  ledge,  at  a  velocity  of  1200  ft.  a  minute,  and 
the  slip  of  the  pump  is  10  per  cent. 


I  believe  the  following  method  is  simpler  than  that 
given  in  the  answer.  First,  find  the  amount  of  water 
the  pump  will  discharge  a  minute.  This,  as  shown  in 
the  problem,  is  1049  cu.  ft.,  allowing  for  the  10  per 
cent  slip.  The  cubic  feet  in  the  ledge  figures  out  as 
26  X  8.5  X  7.5,  or  1657.5  cu.  ft.  in  the  'ledge.  The 
amount  of  water  which  will  flow  in  through  the  2 
pipes  per  minute  figures  out  52.32,  as  given.  Sub- 
tracting this  from  the  1049,  which  can  be  pumped 
out  by  the  pump,  gives  996.68  cu.  ft.  as  the  net  amount 
removed  per  minute.  Then  dividing  the  amount  in 
the  ledge,  1657.5  by  this,  gives  1.66  min.  as  the  time 
required.  E.   E.   R. 


ISOLATED   PLANT    COSTS 

J  HAVE  enjoyed   reading   Practical   Engineer,  and   I 

observe  that  quite  a  number  of  interesting  articles 
have  been  written  regarding  the  cost  of  current 
generated  by  the  isolated  plant  and  also  the  current 
furnished  by  the  central  station. 

It  seems  though,  to  make  a  just  comparison  of 
cost  in  each,  it  is  necessary  to  know  the  entire  expense 
of  the  isolated  plant,  such  as  interest  and  depreciation, 
maintenance  and  operation  cost,  etc.,  and  then  use 
this  as  a  basis  to  work  from.  I  think  that  there  is 
another  method  to  use  and  that  is  this,  compare  a 
plant  that  is  buying  all  the  electric  energy  from  a 
central  station  or  some  other  source,  and  take  into 
consideration  all  the  expense  incident  to  that  plant, 
with  an  isolated  plant  of  same  size  which  develops 
its  own  power. 

I  have  in  mind  a  plant  that  cost  $150,000  exclusive 
of  engines  and  generators,  in  fact  there  are  no  engines 
or  generators  in  this  plant,  all  machinery  is  motor 
driven,  there  being  50  motors  ranging  from  34  to 
45  hp.,  all  motors  are  operated  and  maintained  by 
the  engineering  force  as  well  as  the  heating  and  ven- 
tilating apparatus,  plumbing,  elevators,  and  lighting 
system.  The  electric  current  consumption  will 
average  50,000  kw.-hr.  a  month ;  there  are  30,000  sq. 
ft.  of  radiation  which  require  attention  and  steam  for 
at  least  6  months  a  year.  During  the  heating  season 
an  average  of  1200  tons  of  coal  has  been  used  costing 
$2.25  a  ton  and  6  firemen  at  $2.25  a  day  each  are 
employed  for  that  period. 

The  point  for  discussion,  in  my  opinion,  is  this: 
can  the  engineer  of  this  plant  show  a  greater  saving 
or  less  expense  to  the  owner  by  purchasing  current 
from  the  central  station  or  some  other  source,  than 
he  could  by  installing  an  adequate  equipment  of  en- 
gines and  generators  and  generating  his  own  current? 

This  is  the  way  that  I  sum  it  up  and  I  will  leave 
it  to  the  readers  of  Practical  Engineer  to  give  their 
views  on  it. 

The  present  plant  cost  $150.000 ;  the  interest  and 
depreciation  at  10  per  cent  would  be  $1250  a  month. 
The  labor  cost,  3  engineers.  6  firemen,  and  an  elec- 
trician, will  average  $870.85  a  month,  figuring  the 
firemen  for  6  months  and  adding  it  to  the  yearly 
expense  of  labor  and  then  taking  1/12  of  that  amount 
for  a  monthly  average.  The  cost  of  oil,  waste,  and 
packing  for  motors  and  pumps  averages  $50  a  month. 
The  coal  cost  for  1200  tons  a  year  at  $2.25  a  ton  would 
be  an  average  of  $225  a  month.  Removing  of  ashes 
from  the  plant  costs  on  an  average  $20  a  month. 
There  are  a  few  other  items  that  could  be  taken  into 
consideration,  but  as  they  would  appear  also  against 
the  isolated  plant  bu3'ing  current  from  some  outside 
source  thev  will   not  be  considered  at  this  time. 
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Summing   up,    we    might   arrive    at    the    following 
conclusion,  with  all   items  figured  on  an  average  per 
month  per  year. 
Interest  and  depreciation   at   10  per  cent.  ..  .$1250.00 

Labor    870.85 

Oil,  waste,  and  packing  50.00 

Coal 325.00 

Removing  ashes  from  the  plant 20.00 

Cost  of  electric  current  from  outside  source.  .      900.00 


In   this  particular  flange  A  =  101/8   in.   B  = ->^ 
Substituting  these  values  in  the  formula  we  have 


m. 


Total  average  expense  for  month 


.$3315.85 


Would  it  be  fair  and  correct  for  the  engineer  in  charge 
to  report  to  the  owner  at  the  end  of  the  year  and  set 
forth  that  the  average,  current  used  was  50,000  kw.- 
hr.  and  it  had  cost  him  $3315.85,  and  that  heating 
of  the  building  was  thrown  in  for  good  measure? 
If  this  is  not  correct,  why  do  the  greater  number  of 
writers  of  articles  and  engineers  in  general  allow 
so  little  for  the  heating  and  general  maintenance  of 
a  plant  and  want,  as  they  call  it,  to  "have  it  charge- 
able to  the  switchboard"? 

Do  the  readers  of  this  article  believe  that  it  is 
correct  to  assume,  that  a  plant,  costing  not  less  than 
$30,000  and  increasing  the  labor  cost  by  one  engineer 
at  $100  a  month  and  6  firemen  at  $3.25  a  day  each 
for  C)  months  of  the  year,  coal  figured  at  8  lb.  a  kw.-hr. 
at  $2.25  a  ton,  increasing  oil,  waste  and  packing,  also 
the  interest  and  depreciation,  would  be  an  asset  to  the 
owner  ?    Let  us  see  how  this  would  figure  out : 

Cost    of    plant    $150,000+$30,000 $180,000 

Interest   and    depreciation  ..  .$1250      -^$250.  .$1500.00 

Labor  expense  870.55+  385.  .    1255.85 

Oil,  waste  and  packing 50      +20..        70.00 

Coal    225      +  335 .  .     450.00 

Ashes  removed  from  plant..        30      +     30..       40.00 


$3415.85+$900     $3315.85 

Would  it  be  correct  for  the  engineer  to  report  to 
the  owner  that  the  plant  had  turned  out  50,000  kw.-hr. 
of  electric  current  and  it  had  cost  him  $3315.85? 

Again ;  would  it  be  correct  for  the  engineer  to 
report  that  the  heating  and  maintenance  of  the  plant 
in  general,  not  chargeable  to  the  switchboard,  had 
cost  him  $3415.85  and  that  the  50,000  kw.-hr.  of  current 
had  cost  sim  $900?  S.  J.  T. 


FINDING  RADIUS   OF  FLANGE 

JN  a  scrap  heap,  left  by  a  predecessor,  I  found  a 
curved  steel  flange  and  being  desirous  of  ascertaining 
the  'diameter  of  a  boiler  or  tank  on  which  it  could  be 
used,  I  derived  the  following  formula. 

The  problem  was,  given  the  measurements  FD 
and  CE,  which  could  be  obtained  from  the  flange,  to 
find  the  diameter  of  a  circle  whose  chord  is  FD  and 
the  perpendicular  distance  from  the  circumference  to 
the  center  of  the  chord  is  CE.  Let  FD  be  represented 
by  A  and  CE  by  B. 

By  referring  to  the  diagram  it  will  be  seen  that 
OCD  is  a  right  angled  triangle.  .  Let  OD  which  is  the 
desired  radius  be  represented  by  R;  OE  also  equals 
R,  so  OC  =  R— B  and  CD  =  >4A. 

Solving  the  right  angle  triangle  we  have  R^= 
(R  —  By-\-(y2A)-  which  equals  R-=  R-— 2  RB  + 
B=^+^A2. 

This  reduces  to  2  R  B   =B--{-^4A^  or 
B2  +  J4A2 

R  = 

3B 


FINDING  RADIUS  OF  FLANGE  CURVATURE 


(ir+\x{w-- 


2  r,    I    6561 
6T~r-256 


r^ =  20. 82  in. 

2Xf  f 

This  would  make  the  diameter  41.64  in.  or  the 
flange  is  adapted  for  a  43-in.  tank ;  the  small  difiference 
in  calculated  diameter  being  due  to  slight  inaccuracies 
in  obtaining  measurements  A  and  B. 

W.  Simpson. 


SHOULD   THE   ENGINEER   FURNISH   TOOLS? 

J  DO  not  think  that  I   could  get  along  if  I  did  not 
have  my  own  tools,  as  there  are  few  places  that  are 
supplied  with  the  necessary  tools,  even  for  small  re- 
pairs. 

But,  does  it  pay  to  buy  your  own' tools?  I  should 
say  that  it  certainly  does.  First  of  all,  work  goes 
twice  as  easy  after  yoit  get  used  to  your  own  tools 
and  you  will  know  better  how  to  overcome  difficulties. 

Some  time  ago  I  took  charge  of  a  good  sized  laun- 
dry, and  everything  was  run  down,  perhaps  not  on 
account  of  any  predecessor's  ignorance,  but  because 
they  did  not  even  have  a  hammer  in  the  place;  how 
could  they  expect  him  to  do  any  repair  without  any 
tools? 

The  first  week  I  was  there  they  broke  a  casing  on 
one  of  the  extractors  in  the  laundry  and  the  owner 
told  me  that  he  would  have  to  buy  a  new  casing;  he 
did  not  mind  that  so  much,  he  said,  but  they  were 
pressed  with  work  just  then,  and  he  did  not  have  enough 
extractors  even  with  this  one  that  broke  down.  He 
could  not  see,  he  said,  how  he  could  get  the  w^ork  done. 

I  told  him  if  he  would  send  the  casing  over  to  the 
engine  room,  that  T  could  fix  it  for  him  in  a  short 
time.  The  next  morning  he  had  it  sent  over  to  me, 
and  I  went  to  work  on  it.  He  came  around  about  8 
hr.  after\Vards  and  I  told  him  it  was  all  done.  Then 
he  looked  at  the  tools  that  I  had  lying  on  the  floor, 
and  he  asked  where  I  borrowed  all  those  tools.  I 
told  him  they  were  my  own  tools.  "That's  funny," 
he  said,  "I  have  never  yet  seen  an  engineer  here  that 
had  any  tools." 

I  told  him  that  I  had  tools  enough  to  do  my  own 
repairs  if  the  job  was  not  too  big  for  one  man  to 
handle. 
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He  went  away  surprised,  but  I  was  not  a  bit  sur- 
prised the  next  pay  day  when  he  came  around  and  said 
that  he  had  raised  my  pay  $2  a  week.  1  did  not  stay 
there  long",  but  I  did  many  small  repair  jobs  before  I 
left,  and  he  also  raised  my  pay  another  $2,  and  no 
doubt  1   could  have  had  more  if  I   had  stayed  there. 

It  surely  does  pay  to  have  your  own  tools.  Besides, 
it  is  very  interesting  to  be  able  to  do  different  kinds 
of  jobs,  and  a  man  will  learn  a  great  deal,  and  get  a 
good  many  valuable  ideas  by  turning  his  hands  on 
everything  in  the  place  where  he  is  working. 

It  is  hard  to  state  just  what  tools  an  engineer  should 
have,  as  that  depends  first  on  his  ability  and  second 
on  whether  he  can  afford  to  buy  them,  but  I  always 
have  a  few  tools  with  me ;  these  are  a  10-in.  vStilson, 
a  pair  of  8-in.  nippers,  a  pair  of  8-in.  plyers,  a  pair  of 
inside  and  outside  calipers,  a  small  flat  file,  a  sharp  cold 
chisel,  a  6-ft.  rule,  a  small  peen  hammer,  a  screw-driver 
and  a  bicycle  wrench.  A  man  could  keep  those  few 
tools  handy  in  a  cigar  box,  and  he  will  always  be  able 
to  do  small  jobs  that  come  along.  M.  C. 


POSITION  OF  GATE  VALVES 
J  HAVE  often  read  in  Practical  Engineer  and 
other  books  regarding  the  proper  position  for  a 
globe  valve  but  I  have  never  to  my  knowledge  read 
any  discussion  on  the  proper  position  for  a  gate  valve. 
Some  time  ago  I  had  occasion  to  repair  a  25^-in. 
water  line  on  which  was  a  gate  valve.  The  valve 
had  the  spindle  pointing  downwards.  We  shut  the 
valve,  or  thought  we  did,  to  make  the  repairs  but  it 
would  not  shut  off  the  water,  so  we  had  to  shut  the 
valve  on  the  main  line  to  make  the  repairs. 


DISCS    AND    COLLAR    OF    GATE    VALVE 

While  we  were  making  the  repairs  the  valve  was 
taken  apart  and  examined  but  everything  seemed  all 
right,  so  it  was  put  back  again.  The  other  day  I 
had  occasion  to  make  repairs  on  the  same  line  when 
the  valve  would  not  close  again  which  meant  closing 
the  main  and  to  get  permission  for  which  one  has 
to  go  through  a  lot  of  red  tape.  This  time  I  took 
the  valve  off  and  put  a  new  one  in  its  place.  The 
reason  I  did  not  take  the  valve  off  the  first  time  was 
because  I  had  three  sections  of  pipe  to  take  down 
before  I  could  get  the  valve  off,  as  that  was  the  nearest 
union  to  the  valve. 

The  old  valve  was  taken  over  to  the  workshop 
and  tested.  We  tested  the  valve  without  doing  any- 
thing to  it  and  found  it  just  as  good  as  a  new  one. 
The  only  difference  being  the  valve  stem  was  pointing 
upwards   under   the   test.     After   the   test   we   opened 


the  valve  to  let  the  pressure  oft'  then  turned  the  valve 
half  a  turn  so  as  to  let  the  stem  point  downwards 
which  was  the  position  it  was  in  when  it  failed  to 
work.  We  then  proceeded  to  close  the  valve  again 
when  we  found  it  would  not  close  more  than  half 
way.  The  disc  was  in  2  parts  which  is  common  prac- 
tice in  gate  valves  of  2j/^-in.  size.  Upon  investigating 
we  found  that  in  closing  the  valve,  after  being  wide 
open,  the  discs  would  fall  away  frcnn  each  other 
allowing  the  collar  on  the  spindle  to  travel  faster  than 
the  disc  so  that  by  the  time  the  discs  got  about  5^ 
of  the  valve  opening  closed  they  were  locked  fast  and 
it  was  impossible  to  close  the  valve  with  the  stem 
pointing  downwards,  the  collar  on  the  spindle  simply 
acting  as  a  wedge  holding  the  discs  apart.  We  have 
had  to  turn  about  half  a  dozen  of  these  valves  with 
their  stems  upwards  as  we  found  after  testing  them 
that  they  would  not  close  with  their  stems  pointing 
downwards.  John  Mitchell. 


BLUEPRINT  WASHER 

^ACCOMPANYING  sketch  shows  a  bluej^rint  washer 
which  will  wash  the  print  without  leaving  streaks. 
It  consists  of  a  regular  washing  tank  with  an  over- 
flow pipe  into  which  is  put  the  special  washer. 

A  ^^-in.  water  supply  is  connected  with  a  valve 
which  is  set  within  the  operator's  reach  and  from 
this  runs  a  length  of  pipe  into  a  tee  and  from  this 
tee  run  2  pieces  of  pipe  which  are  marked  A.  These 
pieces  of  pipes  are  drilled  with  a  3^-in.  drill  every 
3/2  in.  on  the  under  side.  B  is  a  piece  of  wood  on 
which  the  paper  can  drag  easily. 


^ 


^m^ 


y 


'W/iTCR  SUPPLy 


V^LVC- 


'Ch 


OVfRFL  OW 


I • 


r0  3€WEP 


c:l[:\/a  t/on 


PLAN     AND     ELEVATION     OF     BLUEPRINT     WASHER 

To  operate  the  washer,  the  print  is  rolled  on  a 
stick  marked  C  and  then  the  paper,  is  pulled  through 
the  space  between  A  and  B  and  rolled  on  stick 
marked  D  and  then  hung  up  to  dry. 

The  only  time  that  the  valve  should  be  open  is 
when  the  operator  is  washing  a  print.  With  care 
and  practice  an  operator  can  soon  learn  at  what  speed 
to  draw  the  print  under  the  spray  to  get  an  even 
color  and  thoroughly  wash  the  print.  J.  M.  S. 
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METALLIC  PACKING 

JN  the  April  1  issue,  Mr.  Mason  asks  about  the  use 
of  metallic  packing  in  the  water  ends  of  pumps,  I 
will  say  that  if  proper  packing  for  the  work  is  secured 
it  works  as  in  an  engine ;  where  a  great  amount  of 
trouble  with  this  kind  of  packing  is  experienced  iy 
with  composition  rods  that  change  with  the  tempera- 
ture of  the  liquid  pumped,  which  causes  leakage ;  and 
tightening  up  spoils  the  rods.  If  any  grit  gets  be- 
tween the  rod  and  packing  the  rod  will  be  cut  or 
flutted,  take  the  case  of  a  boiler  feed  pump  working 
from  an  open  heater  with  a  temperature,  say  of  125 
deg.  and  the  pump  showing  no  leakage,  then  run  cold 
water  in  the  heater,  a  leak  starts  and  setting  up 
on  the  gland  stops  it  until  the  temperature  of  the 
water  rises  and  friction  starts,  which  soon  wears  this 
rod.  So  it  is  best  to  keep  the  water  near  an  even 
temperature  and  let  leakage  come  on  and  change, 
just  as  in  an  engine  when  the  doors  are  open  on  a 
cold  day,  and  all  the  glands  leak  for  a  while. 

I  have  used  the  ring  type  packing  on  composition 
rods  in  the  feed  pump  and  oil  pumps  for  5  yr.,  with 
entire  satisfaction  and  the  first  packing  put  in  has 
not  been  removed,  only  added  to  a  ring  at  a  time  on 
the  steam  and  water  ends  of  each,  the  feed  pumps 
handle  hot  water  at  a  temperature  of  200  to  210  deg. 
continuously  without  any  leakage,  although  I  had  2 
rods  spoiled  before  we  secured  the  right  kind  of  pack- 
ing and  one  rod  that  had  been  working  8  months  was 
spoiled  in  an  hour  by  a  green  man  tightening  the 
gland  which  he  said  he  found  loose  and  did  not 
know  that  gaskets  were  to  be  kept  otherwise  than 
tight.  We  had  some  trouble  securing  a  packing  for  an 
ammonia  pump  which  circulated  hot  weak  liquor  until 
we  used  cast-iron  rods  which  cured  the  leakage.  To  se- 
cure the  results  we  put  the  matter  up  to  the  packing  man 
with  the  guarantee  that  if  the  rods  were  spoiled  they 
would  be  replaced  if  their  instructions  were  followed, 
which  I  think  is  the  best  way  to  try  this  kind  of  packing, 
as  there  are  some  brands  on  the  market  that  would  not 
pack  any  kind  of  a  gland  and  some  makers  say  "what 
we  make  we  find  some  one  to  take,"  which  is  usually 
the  engineer  who  does  not  know  much  about  metallic 
packing.  I  will  say  that  I  have  found  metallic  packing 
the  ideal  thing  to  put  in  almost  any  gland  when  it  is 
set  for  the  work.  ■         D.   F.   C. 


N 


DRILLING  SLATE;    UNDERCUTTING 
COMMUTATORS 

EARLY  every  reader  of  Practical  Engineer  has  had 

to  drill  slate  or  marble  some  time  and  most  of 
them  know  that  it  is  rather  hard  on  a  twist  drill. 
From  my  own  experience  I  have  found  the  reason 
why  a  drill  ground  and  tempered  for  metal  soon  dulls 
and  then  "squeals,"  and  if  forced  the  cutting  edge 
gets   purple   and   is   rolled  over. 

All  that  is  needed  for  marble  is  to  scrape  away 
ihe  material  and  no  power  or  strength  is  needed  to 
force  up  any  chips. 

If  a  drill  of  size  needed  is  ground  back  from  cut- 
ting edge  say  2  or  3  times  as  much  as  for  metal,  vou 
will  have  a  cutter  as  shown  in  the  sketch,  dotted  line 
standard  grind  for  metal  and  solid  lines  as  ground 
for  marble. 

Heat  end  of  drill  to  a  dull  cherry  and  dip  into 
salt  water  about  as  deep  as  the  diameter  of  drill. 
This  will  harden  short  section  at  point  much  harder 
than  the  marble  and  it  will  scrape  away  a  long  while 
before  needing  a  grinding. 


If  care  is  taken  all  the  drill  can  be  used  and  ground 
without  drawing  temper. 

When  through  warm  the  drill  till  it  comes  to  a 
brownish  yellow  and  quench,  then  grind  for  metal 
and  your  drill  is  as  good  as  ever. 

For  large  holes,  over  ^  in.  use  a  3/16  or  yi-'\n. 
hardened  drill  first  to  get  a  lead  for  large  drill  point. 
I  have  put  ^  and  15/16-in.  drills  through  2-in.  marble 
with  an  ordinary  carpenter's  brace  with  ease. 

The  drills  thus  ground  have  no  tendency  to  squeal, 
as  the  metal  at  rear  of  cutting  edge  is  away  from  the 
material. 

We  all  know  that  cutting  down  mica  in  com- 
mutators generally  cures  sparking  and  eliminates 
90  per  cent  of  brush  trouble,  yet  I  have  had  cases 
where,  on  slow  speed  motors  of  250  lip.,  250  v.  revers- 
ing mill  type,  this  did  not  work  and  instead  of  cut- 
ting down  mica  I  took  a  hack  saw  blade  and  scraped 
the  mica  lengthwise  of  bars  with  back  of  blade. 

You  can  soon  cut  mica  down  to  level  of  the  cop- 
per this  way  and  a  light  sanding  will  remove  all  tool 
marks  and  clean  up  the  rough  edges.  This  can  be 
done  any  time  with  the  armature  in  place  and  if  all 
are  not  scraped  down  at  one  time  no  harm  can  result. 

After  sanding  a  commutator  and  fitting  the 
brushes  one  often  has  trouble  shortly  afterwards  with 
brushes  sparking.  If  when  this  first  starts  you  will 
take  out  a  brush  and  look  at  the  end  you  will  find 
little   shiny   points  of  copper   embedded   in   the   carbon. 


DRILL    GROUND     FOR     DRILLING     SLATE 

These  points  cut  the  surface  of  the  commutator  and 
also  hold  the  rest  of  the  brush  up  away  from  the 
bars,  the  entire  spring  tension  being  brought  to  bear 
on  the  copper  points. 

Do  not  sand  brush  if  possible  to  pick  out  the 
copper  with  scraper  point  or  rubbing  hard  with  a 
cloth. 

The  brushes  are  now  nearer  a  true  bearing  than 
possible  with  sandpaper. 

If  copper  is  kept  out  till  the  commutator  attains 
its  chocolate  colored  surface  the  brushes  will  show 
a  beautiful,  smooth  surface  that  fits  the  copper  exactly. 
The  commutator  will  take  its  gloss  much  sooner  also 
as  there  is  no  cutting  going  on  to  delay  the  process. 

Any  time  you  see  a  commutator  with  many  small 
grooves  running  around  the  circumference  you  can 
feel  sure  that  copper  in  brushes  caused  this  right 
after  the  machine  was  turned  up  and  sanded.  A  little 
care  at  this  time  will  soon  repay  you. 

I  do  not  believe  in  eternally  grinding  away  at  a 
motor  or  generator  with  sandpaper  block,  this  removes 
the  eft'ects  of  the  original  cause  and  at  same  time 
furnishes  fresh  trouble.  Of  course,  a  machine  needs 
sanding  occasionally,  but  it  is  like  keeping  ice  on 
a  hot  bearing,  day  after  day,  better  see  what  causes 
the  heat  rather  than  remove  it  after  generated. 

Chas.   M.   Green. 


The  Rkst  Lessons  a  man  can  learn  are  from  his  own 
mistakes. 
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Expert  Help   When  In  'trouble.     If  You   Want 
Quick,  yinswer  Enclose  a  Stamp 


Questions  Concerning  Plant  Operation 

Y^HAT  is  the  difference  between  an  inertia  governor 
and  a  centrifugal  governor? 

2.  How  would  you  get  scale  out  of  a  water-tube 
boiler? 

3.  What  would  cause  an  Ames  engine  to  race? 

4.  If  the  governor  on  an  Ames  engine  stuck  in 
the  outer  position  under  full  load  or  stuck  before  it 
got  into  outer  position  on  full  load  what  would  the 
engine  do? 

5.  If  a  boiler  bagged  what  would  you  do? 
G.     How  do  you  measure  a  bag? 

7.  Explain  the  Webster  vacuum  heating  system, 
also  the  Paul? 

8.  Is  there  any  way  of  testing  a  vacuum  breaker 
on  a  jet  condenser? 

9.  How  do  you  start  and  stop  a  condensing  en- 
gine? 

10.  If  a  safety  valve  blows  back  too  much  steam, 
which  wav  would  vou  screw  the  blow  back  ring,  up  or 
down  ?      '  '  A.  A.  W. 

A.  In  the  centrifugal  governor,  the  moving  power 
is  purely  centrifugal  force.  This  is  the  earliest  type  of 
flywheel  governor,  and  was  used  in  its  purely  centri- 
fugal form  by  the  Buckeye  Engine  Co.,  who  still  use 
it.  Usually  2  heavy  weights  on  the  ends  of  2  arms 
act  by  centrifugal  force  against  the  tension  of  springs, 
and  in  this  way  turn  the  eccentric  about  the  shaft  to 
change  the  lead  of  the  valve.  There  may,  however, 
be  various  modifications  in  the  details  of  the  governor, 
but  there  is  always  the  condition  of  2  weights  acting 
by  centrifugal  force  purely. 

In  the  inertia  governor — of  which  the  Rites,  as 
used  on  most  of  the  automatic  high  speed  engines  to- 
day, is  the  most  common — there  is  a  heavy  bar  which 
acts  partly  by  centrifugal  force  and  partly  by  inertia: 
that  is,  as  the  engine  tends  to  speed  up,  the  weight  of 
the  bar  tends  to  hold  it  from  taking  on  this  increase 
of  speed,  and  thus  changes  the  position  of  the  eccen- 
tric. Most  commonly  this  change  is  swinging  the 
eccentric  across  the  shaft,  so  that  it  changes  the  travel 
of  the  valve.  It  may  change  the  lead  or  not.  accord- 
ing to  the  design  of  the  governor. 

If  you  have  a  copy  of  the  January  1,  1913.  issue, 
you  will  see  the  example  of  the  inertia  governor  on  a 
number  of  the  engines  there  shown,  as,  for  instance, 
the  ABC  on  page  15.  An  example  of  the  centrifugal 
governor  is  not  shown  in  the  issue,  as  it  is  little  used 
at  the  present  time ;  but  a  form  of  governor  which 
uses  largely  centrifugal  force  is  that  of  the  Ball  engine, 
shown  in  Fig.  3,  page  18.  In  this,  however,  the  gov- 
ernor  weight   does  act  partly  by  its   inertia. 

2.  About  the  only  way  to  get  scale  out  of  a  water- 
tube  boiler  is  by  use  of  a  tube  cleaner.  A  properly- 
made  boiler  compound  will  prevent  largely  the  forma- 
tion of  scale,  and  several  firms  are  now  advocating 
graphite  as  a  scale  remover  and  scale  preventive ;  but 


after  scale  has  once  formed  in  considerable  quantities, 
removal  by  any  graphite  or  compound  process  is  neces- 
sarily somewhat  slow,  and  for  quick  removal  the  tube 
cleaner  is  the  most  satisfactory  method. 

3.  The  matter  of  racing  of  governors  is  discussed 
in  the  January  1  issue,  page  80.  While  the  Ames 
governor  is  not  quite  of  either  the  Armstrong  or  Rites 
type,  the  conditions  which  will  make  it  race  are  practi-. 
cally  the  same.  Either  friction  in  the  governor 
mechanism,  or  a  governor  set  too  sensitive  will  pro- 
duce this  result. 

4.  Your  question  is  rather  puzzling,  as  the  gover- 
nor sliould  be  at  full  load  in  the  inner  position  rather 
than  the  outer.  Of  course,  if  the  governor  sticks  in 
the  outer  position  at  full  load,  the  engine  will  not  be 
getting  enough  steam  and  will  slow  down. 

7.  In  case  of  a  bagged  boiler,  there  are  2  courses: 
If  the  bag  is  not  very  severe,  and  use  of  the  boiler  at 
once  is  essential,  the  bag  is  sometimes  driven  up  by 
careful  hammering  from  the  outside,  beginning  at  a 
point  somewhat  outside  the  apparent  effect  of  the  bag, 
and  hammering  around  and  around,  gradually  drawing 
in  nearer  to  the  center — not  trying  to  reduce  the  entire 
deformation  on  the  first  going  over,  but  working  it  up 
gradually  until  the  bag  has  been  brought  back  into 
position.  Of  course,  this  should  be  regarded  as  only 
temporary,  and  the  plate  should  be  removed  and  re- 
placed with  a  new  plate  as  soon  as  possible. 

Patching  over  a  bagged  surface  is  not  good,  as  it 
forms  a  weak  spot  over  the  furnace  and  is  likely  to 
make  further  trouble.  If  the  bag  is  bad  and  a  tempor- 
ary repair  must  be  made,  the  area,  somewhat  larger 
than  the  bagged  spot,  can  be  cut  out  and  a  patch  put 
on  the  inside  of  the  boiler.  The  patch  should  not  be 
on  the  outside,  as  this  forms  a  pocket  where  sediment 
will  accumulate  and  be  sure  to  make  trouble.  In  any 
case,  it  is  well,  if  possible,  to  have  an  inspector  ex- 
amine the  boiler  if  a  temporary  repair  is  made,  before 
the  boiler  is  put  in  service  again. 

6.  The  measurement  of  a  bag  is  usually  the  depth 
from  the  normal  position  of  the  plate  to  the  deepest 
point  of  the  cavity.  It  is  well,  also,  to  give  the  dis- 
tance across  the  bag,  as  this  gives  an  idea  of  the 
extent  of  the  plate  affected. 

7.  The  Webster  vacuum  heating  system  is  fully 
described  in  the  catalog  of  Warren  Webster  &  Co., 
Camden,  N.  J.  It  would  be  best  for  you  to  write 
them  for  their  catalog  on  this.  The  Paul  System  Co. 
do  not  issue  a  catalog,  but  you  will  find  a  description 
of  their  system  in  the  issue  of  Practical  Engineer  for 
May  1,  1912. 

8.  The  way  to  test  a  vacuum  breaker  would  be  to 
produce  artificially  the  conditions  against  which  the 
breaker  is  supposed  to  safeguard;  that  is,  stop  the 
pump  which  removes  the  condensed  steam  and  water 
from  the  condenser,  or,  if  it  be  a  barometric  condenser, 
close  the  outlet  valves.     The  tendency  then  would  be 
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for  the  condenser  to  flood,  and,  of  course,  the  vacuum 
breaker  is  supposed  to  open  the  condenser  so  that  at- 
mospheric pressure  will  enter. 

9.  The  chief  precaution  in  starting  a  condensing 
engine  is,  that  vacuum  is  produced  in  the  condenser 
before  the  engine  is  started  up — that  is,  the  vacuum 
should  be  started,  but  it  is  as  well  not  to  turn  on  the 
cooling  water  fully  until  after  the  engine  is  in  opera- 
tion. In  shutting  down,  the  vacuum  should  be  kept 
running  until  after  the  engine  is  stopped,  so  that  there 
will  be  no  danger  of  the  water  backing  up  and  flooding 
the  cylinder. 

10.  In  case  a  safety  valve  blows  back  too  much 
before  it  closes,  the  blow-back  ring  should  be  screwed 
up  so  that  the  valve  disk  will  enter  it  sooner. 

A.  L.  R. 


Overheated  Babbit 


W] 


ILL  babbit,  after  becoming  hot  enough  to  run,  cool 
of  its  own  accord  under  the  same  stream  of  oil  and 
under  very  nearly  the  same  load,  or  what  would  you 
attribute  as  the  cause  of  finding  thin  sheets  of  babbit 
in  a  bearing?  M.  L.  R. 

A.  As  a  rule  when  a  babbit  bearing  gets  hot 
enough  to  run  out  of  box,  it  is  past  redemption  and 
has  to  be  remetaled,  but  it  sometimes  happens,  with 
some  grades  of  metals,  that  when  the  bearing  becom.es 
quite  hot  the  surface  wipes  off  and  goes  up  towards 
the  joint,  and  this  relieves  the  bearing  to  the  extent 
that  it  can  be  run  under  the  same  load  and  with  the 
same  oil  until  the  regular  stopping  time.  A  bearing 
will  also  sometimes  flake  ofi^  in  thin  sheets  if  it  has 
been  poured  around  a  cold  mandrel. 

The  metal  does  not  really  get  hot  enough  to  run, 
but  the  surface  when  quite  hot  (about  300  deg.  F.), 
softens  and  it  is  this  soft  metal  that  wipes  off  or 
squashes  out  as  the  case  may  be.  Sometimes  the  jour- 
nal is  not  level  or  is  out  of  alinement,  and  fortunately 
the  metal  is  displaced  in  this  way,  otherwise  more 
serious  things  might  happen. 

Our  experience  is  that  genuine  babbits  (tin  base 
metals)  won't  wipe  ofif,  and  as  a  result  they  "go  down" 
when  the  temperature  reaches  around  300  deg.  F. 

As  the  fusing  point  of  babbit  is  around  500  deg. 
P.,  you  can  understand  that  the  metal  really  doesn't 
run  in  the  box,  but  the  surface  squashes  as  it  softens 
from  frictional  heat.  F.  Jordan. 


Flow  of  Water  in  Pipes 

Y\^ILL  you  please  give  me  a  formula  for  calculating 
the  amount  of  water  in  gallons  that  a  pipe  will 
discharge?  For  example,  a  2-in.  pipe  1  mile  in  length 
with  water  under  40  lb.  pressure.  Is  there  any  more 
friction  in  a  short  bend  of  a  pipe  than  there  is  in  a 
long  bend?  V.  K.  S. 

A.  The  question  of  flow  of  water  through  a  pipe 
is  one  in  which  there  is  a  chance  for  large  difference 
in  figuring,  chiefly  because  the  formula  is  rather  com- 
plicated and  the  constants  from  experiment  are  not 
very  accurate  for  small  pipe. 

Suplee  gives  a  formula  as  follows,  based  on  tests 
made  in  1896  by  Tutton : — The  velocity  in  feet  per 
second  equals  the  sqiiare  root  of  the  slope,  times  the 
cube  root  of  the  square  of  %.  the  diameter,  times  a 
constant  which  for  wrought-iron  pipe  is  160.  The 
slope  in  this  case  is  the  ratio  of  the  head  to  the  length. 
In  your  case  the  slope  would  be  40  X  3.31  -^-  5280, 
which  should  equal  0.018.    The  diameter  of  a  2-in.  pipe 


is  2/12  of  a  foot,  and  yi  that  would  be  2/48,  or  1/24, 
which  is  approximately  0.0416.  The  square  root  of 
0.018  is  0.134.  The  square  of  0.0416  is  0.00174,  and 
the  cube  root  of  that  is  0.1203.  We  then  have  the 
velocity  is  equal  to  0.134  X  0.1203  X  160,  which  equals 
2.57  ft.  per  second.  We  would  then  get  the  quantity 
flowing  by  multiplying  the  area  of  the  cross  section  of 
pipe  by  the  velocity,  which  would  give  us  cubic  feet, 
and  that  by  Sy^,  would  give  us  gallons  per  second. 

Suplee's  Handbook  has  worked  out  a  table — page 
531 — for  the  discharge  of  water  from  smooth  wrought- 
iron  pipes,  in  which  he  gives  for  a  slope  of  0.018  about 
0.05  cu.  ft.  per  second,  for  a  2-in.  pipe.  This  ties  up 
with  another  table  which  he  gives,  because  0.05  cu.  ft. 
per  second  would  be  3  cu.  ft.  a  minute ;  and  at  this 
discharge,  according  to  the  other  table,  the  loss  in 
head  per  100  ft.  of  pipe  would  be  1^^  ft.,  which  in  the 
5200  ft.  of  pipe  which  you  have  would  give  78  ft.  loss 
in  head,  leaving  about  17  ft.  as  the  spouting  head  at 
the  end  of  pipe. 

I  have  another  equation  for  the  gallons  per  minute 
flow,  which  is  as  follows : — the  diameter  of  the  pipe  in 
inches  raised  to  the  fifth  power,  multiplied  by  the 
head  in  feet,  divided  by  the  length  in  feet,  and  also 
by  the  co-efficient  of  friction.  Take  the  square  root 
of  this  last  equation  and  multiply  by  2.83.  The  co- 
efficient for  pipe  in  bad  condition  is  0.01;  in  fair  con- 
dition, 0.02 ;  in  average  condition  up  to  12  in.  diameter, 
0.06;  for  pipe  over  12  in.  in  diameter  and  in  good  con- 
dition, 0.001.  Taking  the  co-efficient  as  0.0125,  would 
give  a  flow  of  2.6  cu.  ft.  per  minute,  which  is  not  far 
different  from  the  other  method.  A.  L.  R. 


Relations  of  Viscosimeter  Readings 

'^^ILL  you  kindly  advise  what  relation  exists  in  vis- 
cosity readings  of  the  difFerent  makes  of  viscosi- 
meters ;  viz :      The   Saybolt,    Engler   and    Tagliabue, 
Redwood  &  Scott  and  Doolittle.  P.  J.  G. 

A.  The  only  way  to  compare  the  readings  ob- 
tained from  testing  oils  on  viscosimeters  of  various 
makes,  is  to  reduce  the  readings  to  absolute  viscosity. 

This  can  be  done  only  after  each  machine  to  be 
used  has  been  standardized  and  its  constant  obtained 
over  a  wide  range  of  viscosities. 

The  method  of  standardizing  viscosimeters  is  a 
technical  affair,  and  could  not  be  successfully  carried 
out  except  by  an  expert  in  that  line. 

The  best  book  written  on  the  subject  is  Archbutt' 
and  Deeley's  Treatise  on  the  Theory  and  Practice  of- 
Lubrication,   C.    Griffin   &   Co.,    Ltd. ;  but   one   would 
have  to  be  more  or  less  of  an  expert  to  follow  their  in- 
structions for  procedure  with  anything  like  success. 

If  there  is  any  particular  information  that  the  per- 
son desires  who  writes  the  inquiry,  I  could  undoubt- 
edly offer  helpful  suggestions.  If  he  is  only  after  gen- 
eral information,  I  know  of  nothing  better  than  to 
advise  him  to  send  for  Archbutt  and  Deeley's  book. 

F.  E.  Dobbs. 


Size  Feed  Pipe 

JJDW  large  should  a  boiler  feed  pipe  be  to  care  for  3 
100-hp.   boilers?     Discharge  pipe  to  run  from   the 
pump  and  discharge  into  each  boiler  under  ordinary 
conditions.  J.   N.   R. 

A.  In  regard  to  the  size  feed  pipe  needed  for  a 
100-hp.  boiler,  at  ordinary  commercial  rating  the  water 
required  per  hour  per  horsepower  is  30  lb.,  or  for  a 
100-hp.  boiler  it  would  require  3000  lb.  an  hour.     This 
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would  be  50  lb.  per  minute,  which,  at  62.5  lb.  per  cu. 
ft.  would  call  for  0.8  of  a  cubic  foot  per  minute. 

It  is  always  customary  to  provide  for  a  rate  of 
feeding  the  boiler  double  its  normal  rate  of  evapora- 
tion, on  account  of  the  necessity  of  filling  up  rapidly 
at  times,  and  the  velocity  usually  allowed  is  100  ft. 
a  minute.  On  this  basis  the  quantity  to  be  taken  care 
of  would  be  1.6  cu.  ft.  a  minute,  which  at  a  velocity  of 
100  ft.  would  require  an  area  of  pipe  of  0.016  sq.  ft.,  or 
2.3  sq.  in.  This  will  be  practically  a  IJ^-in  pipe.  This 
would  be  the  size  to  run  to  each  boiler,  and  for  the 
common  pipe  for  all  3  boilers,  to  furnish  an  area 
equivalent  to  that  of  the  3  54-in.  pipes,  there  would  be 
required,  as  shown  by  the  Equivalent  Pipe  Table,  an 
area  of  6.9  sq.  in.,  which  would  call  for  a  3-in.  pipe. 

Because  all  3  boilers  would  not  likely  need  the 
full  rate  of  flow  at  any  one  time,  it  would  be  safe  to 
use  a  23/4-in.  pipe  for  the  common  feed.         A.  L.  R. 


Staying  Surface  of  Boilers 

\yHY  does  the  Board  of  Boiler  Rules  (Mass.)  allow 
only  2  in.  around  the  manhole  opening,  etc.,  to  be 
deduced  from  total  area  to  be  stayed  under  tubes, 
when  it  allows  3  in.  from  shell  to  be  deducted  from 
area  to  be  stayed  above  the  tubes?       '  S.  A.  R. 

A.  The  difference  is  that  around  the  manhole 
there  is  sometimes  a  flat  surface,  which  has  little  power 
of  itself  to  support  pressure.  Of  course,  this  is  us- 
ually reinforced  and  sometimes  the  edge  is  turned  in, 
but  this  is  not  always  done,  and  the  Massachusetts 
Rules  are  so  framed  as  to  cover  all  conditions. 

Around  the  outside  of  the  head,  the  edge  is  turned 
over  to  make  the  joint  with  the  shell,  and  this  turn- 
ing over  on  the  edge  gives  a  rounded  corner  which  of 
itself  is  helpful  in  carrying  pressure  and  also  the 
turned-over  edge  forms  a  support  similar  to  an  angle 
iron.  A.  L.  R" 


Detecting  Leak  in  Heater 

J-JOVV   can   a   leak  in   a  closed   heater  be   detected   if 
there  are  leaking  valves   in   the   pump   or  piping? 

W.  G.  S. 

A.  When  in  operation,  there  is  in  all  closed  feed- 
water  heaters  exhaust  steam  in  contact  with  one  side 
of  the  heating  surface  and  the  feed  water  under  pres- 
sure in  contact  with  the  other  side.  When  there  is 
a  leak,  water  will  pass  into  the  steam  space  and  be 
carried  out  with  the  exhaust,  or  will  run  out  with  the 
condensate  at  the  drain. 

If  a  leak  is  suspected,  water  under  the  usual  work- 
ing pressure  may  be  forced  through  the  heater  at  a 
time  when  the  engine  is  not  running.  If  water  appears 
at  the  drain,  it  must  come  from  the  water  side  of  the 
heater  and  it  shows  that  there  is  a  leak. 

Leaking  valves  in  the  pump  or  piping  would  not 
affect  the  test  in  any  way.  F.  L.  Johnson. 


Price  of  Steam  for  Heating 

J  WOULD  like  to  have  your  opinion  on  what  you 
consider  a  fair  price  for  live  steam,  horsepower  per 
month.     Steam  is  supplied  at. 25  lb.  gage  pressure.     I 
receive  all  my  returns  back  to  the  pumps. 

Cost  of  running  as  follows :  Coal  $4.65  a  ton,  coal 
averages  7  per  cent  ashes;  cost  of  removing  ashes  7 
cents  for  200  lb. ;  cost  of  water  14  cents  per  100  cu.  ft. ; 
labor  at  the  rate  of  $3.00  a  day ;  the  length  of  these 
days  are  16  hr.  for  300  days  a  year. 


The  length  of  pipe  for  conveying  steam  is  100  ft. 
from  boiler.  This  steam  is  to  be  used  for  steam  tables, 
coffee  urns,  and  for  heating  water.  How  much  should 
I  charge  per  horsepower  if  my  customers  should  ask 
for  the  reduction  of  heat  units  that  I  receive  in  the 
return  water? 

A.  We  find  from  records  of  heating  companies 
that  a  charge  of  60  cents  per  thousand  pounds  of  steam 
furnished  is  about  the  common  rate  for  conditions  as 
you  specify  them. 

In  order  to  check  this  up,  we  have  made  computa- 
tions as  follows :  In  a  100-hp.  boiler  the  output  would 
be  3000  lb.  of  steam  per  hour,  at  normal  rating.  Al- 
lowing 6  lb.  of  steam  per  pound  of  coal,  this  would 
call  for  500  lb.  of  coal,  and  in  a  16-hr.  day,  for  8000  lb. 
of  coal  a  day.  For  a  300-day  year,  there  would  be  25 
days  a  month,  and  this  would  call  for  8000  X  25  = 
200,000  lb.,  or  100  tons  of  coal  a  month,  which  at  $4.65, 
would  be  $465.00.  If  7  per  cent  of  the  coal  is  ash, 
it  would  be  necessary  to  take  out  14,000  lb.  of  ash  a 
month,  or  at  7  cents  for  each  200  lb.,  $4.90  a  month, 
or  say  $5.00  for  ash  removal. 

Three  thousand  pounds  of  water  an  hour,  for  16  hr. 
a  day,  and  25  days,  would  amount  to  1,200,000  lb.  a 
month,  or  18,700  cu.  ft.  At  14  cents  per  hundred  cubic 
feet,  this  would  amount  to  $26.20. 

In  your  16-hr.  day,  you  would  have  2  shifts,  or  a 
cost  of  $6.00  a  day  for  firemen  on  the  boiler.  This 
for  25  days  would  give. $150.00.  The  total  cost,  then, 
for  fuel,  labor  and  water  would  be  $465.00  +  $5.00  -f 
$26.20 +  $150.00  =  $646.20.  To  this  we  add  10  per 
cen-t  for  overhead  costs,  such  as  interest,  depreciation 
and  supervision,  or  $64.60,  making  a  total  cost  of 
$710.80.  This  is  for  100  1-rp.,  and  for  1  hp.  it  will  be 
$7.11  per  month. 

Figuring  now  from  the  price  of  60  cents  per  thou- 
sand pounds  of  steam.,  we  found  above  that  the  100-hp. 
plant  would  take  1,200,000  lb.  of  water  a  month,  which 
at  60  cents  per  thousand  pounds  would  amount  to 
$720.00,  or  $7.20  per  horsepower  per  month,  which  is 
in  reasonably  close  agreement  with  the  value  as 
found. 

As  to  the  reduction  for  heat  in  the  condensation  at 
25  lb.  boiler  pressure,  the  total  heat  will  be  1154.6 
heat  units  per  pound,  and  the  heat  in  the  liquid  will  be 
209  heat  units,  which  is  18.1  per  cent.  Of  course, 
there  will  be  some  loss  for  radiation,  and  it  would  be 
fair  to  allow,  say,  15  per  cent  for  the  heat  returned. 
We  should  then  have  $7.11  X  0.85,  or  $6.05  per  horse- 
power per  month  as  the  price,  after  the  allowance  for 
heat  in  condensation  is  taken  off.  A.  L.  R. 


Correction  Note 

A  TTENTION  has  been  called  to  the  computation  for 
the  safe  working  pressure  on  a  boiler,  on  page  383 
of  the  April  1  issue,  on  top  of  the  first  column.     The 
computation  is, 

60,(T00  X  0.3437  X  0.74 


27  X  5 
This   gives    113    lb.   as   the   safe   pressure,   instead   of 


152  as  given  in  the  issue. 


Frug.\lity  is  good,  if  liberality  be  joined  with  it. 
The  first  is  leaving  off  superfluous  expense ;  the  last 
bestowing  them  to  the  benefit  of  others  that  need.  The 
first  without  the  last  begets  covetousness — the  last  with- 
out the  first  begets  prodigality. 

— William   Penn. 
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IVhat  Would  You  T)o  If  You  Had  These  Conditions  To  Xeet? 


Valve    Problem  with  inside  lap  cut  to  ^  in.  will  begin  at  93  per  cent 

TN  answer  to  valve  problem  by  E.  H.  Lewis,  in  March  ^i  stroke   or  at   14.>4   in.,   which  will   mean   that   less 

15   issue,   I   wish   to  say  that   I   agree   with   him   in  negative  work  is   being  done  on  the  piston, 
believing  that  the   changes   he   proposes   to   make   on  The  problem  would  be  more  interesting  if  accom- 

his  valve  will  give  him  more  power.     As  near  as  can  panied  by  an   indicator  card  as  this  would   probably 

be  figured,   from   sketch  and   figures   given,   cutofif  at  give  a  lot  of  additional  information  but  without  con- 


VAI^VE    DIAGRAMS    AND    THEORETICAL    INDICATOR    DIAGRAMS     BEFORE   AND   AFTER   SUGGESTED    CHANGES    ARE    MADE 


present  takes  place  at  66  per  cent  of  stroke  or  at 
10  9/16  in.  After  taking  off  }i  in.  of  steam  lap  cutoff 
will  occur  at  about  8-i  per  cent  or  at  13  7/16  in.  of 
stroke.  Less  work  will  be  done  during  expansion, 
which,  of  course,  means  slightly  decreased  efficiency; 
but  since  it  is  a  question  of  power  and  not  economy, 
this  is  a  move  in  the  right  direction. 

Release  at  present  takes  place  at  98.8  per  cent  or 
15  13/16  in.  of  stroke  which  is  too  late,  and  by  re- 
ducing exhaust  laps  to  J4  i"-  release  will  be  had  at 
97.6  per  cent — -15^  in.  of  stroke  which  should  be  about 
right. 

Compression  now  begins  at  73  per  cent  of  stroke 
or  at  11  11/16  in.,  which  is  altogether  too  early  and 


sidering  initial  pressure,  back  pressure,  or  action  of 
governor,  I  consider  Mr.  Lewis'  new  dimensions 
well  chosen  and  believe  he  will  get  the  desired  results. 

Karl  H.  Muller. 


Heater  Problem 


R 


EFERRING  to  A.  J.'s  closed  heater  problem  in 
your  issue  of  March  1,  the  suggestions  made  by 
J.  H.  Norton  and  Chas  Boardman  in  April  1  issue, 
I  hardly  think  will  solve  the  difficulty.  The  cause 
of  the  trouble  is,   I  believe,  two-fold. 

1st:  The  rapid  condensing  of  the  steam  in  the 
heater  due  to  the  flow  of  cold  water  through  the 
coils  reduces  the  steam  pressure  in  the  heater  below 
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that  in  the  pipe  supplying  the  steam.  It  is  easy 
to  conceive  a  condition  where  the  pressure  in  the 
heater  might  be  below  that  of  the  atmosphere,  in  which 
case  atmospheric  pressure  would  surely  prevent  the 
condensation  from  flowing  through  the  drips  as  ar- 
ranged  by    A.    J.   or   either   of   the    other   gentlemen. 

2nd :  The  exhaust  steam  supply  in  its  nature  is 
pulsating.  This  had  a  tendency  as  it  were,  to  keep 
the  condensation  sort  of  dancing  ahead  of  it  in  the 
heater. 

My  recommendation  would  be  to  tap  into  the 
bottom  of  the  heater  so  as  to  attach  a  good  sized 
drip  entirely  separate  and  distinct  from  the  steam 
inlet  pipe. 

It  would  be  interesting  to  us  all  if  A.  J.  would 
advise  just  how  he  overcomes  his  trouble. 

'  Chas.  F.  Chase. 


Massachusetts   Examinations 

SUBSCRIBER,   in   the   March    15    issue,   asks   some 
questions  which  he  wishes  answered.     The  ques- 
tions are : 

1.  How  are  boilers  cut  out  of  service? 

2.  Why  are  rear  heads  flanged  in  and  front  heads 
flanged  out? 

3.  How  would  you  proceed  in  case  of  low  water 
with  the  fusible  plug  blown  out? 

4.  What  would  you  do  if  the  manhole  plate  fell  in 
with  60  lb.  pressure  on  the  boiler? 

I  should  answer  those  questions  in  the  following 
manner : 

1.  To  cut  the  boiler  out  of  service  burn  the  fire 
down  low,  and  when  it  is  making  little  or  no  steam 
close  the  steam  valve  between  the  boiler  and  header. 
Then  pump  the  boiler  up  to  about  3  gages  of  water, 
close  the  damper,  and  leave  the  fire  and  ash  pit  doors 
closed  so  that  the  boiler  will  cool  slowly  to  prevent 
unequal  contraction  which  would  set  up  unequal 
strains  in  the  boiler.  If  the  boiler  is  a  very  large  one, 
however,  running  at  a  good  load  with  a  hot  fire,  and 
on  account  of  an  accident  it  must  be  cut  out  immedi- 
ately to  prevent  damage  to  the  other  boilers  on  the 
line,  it  would  be  impossible  to  wait  for  the  fire  to  burn 
down,  and  it  would  have  to  be  dumped  into  the  ash 
pit,  or  if  this  was  impossible  on  account  of  the  de- 
sign of  the  furnace  the  only  means  left  would  be  to 
turn  the  water  hose  on  the  fire.  This  is  hard  on  the 
furnace  but  the  usual  method  of  "wet  ashes"  or  "green 
coal"  in  the  modern  power  plant  is  out  of  the  question. 
In  any  case  of  cutting  the  boiler  out  whether  in  emer- 
gency or  not  the  blowoff  valve  should  be  tried  to  make 
sure  the  boiler  can  be  drained  when  cold. 

2.  The  rear  heads  are  flanged  in  to  protect  the 
flange  and  riveted  joint  from  the  heat  of  combustion 
which  is  very  great  at  this  point,  and  if  flanged  out- 
ward there  would  be  a  ring  of  metal  several  inches 
wide  exposed  to  the  direct  action  of  the  heat  without 
water  to  protect  it  which  might  get  hot  enough  to 
weaken  the  joint,  and  cause  an  explosion.  The  front 
head  is  not  exposed  to  such  a  high  temperature,  and 
in  some  cases  it  is  flanged  outward  as  it  is  easier  to 
drive  the  rivets  by  machine,  and  the  lower  half  of  the 
shell  is  extended  to  form  the  partition  between  the 
furnace  and  smoke  box. 

3.  The  first  thing  to  do  would  be  to  get  rid  of 
the  fire.  If  the  boiler  is  small  it  may  be  covered  with 
wet  ashes,  or  green  fine  coal,  but  with  stokers  in  use, 
and  in  many  hand  fired  plants  it  would  be  impossible 
to  do  this,  and  the  only  method  left  would  be  to  dump^ 


the  fire  and  turn  on  the  hose,  either  in  the  furnace,  or 
better  in  the  ash  pit,  if  possible.  Then  close  the  main 
steam  valve  cutting  the  boiler  ofl^  from  the  header. 

4.  The  question  of  a  manhole  plate  falling  in 
against  60  lb.  pressure  is  generally  considered  to  be  a 
catch  question  but  I  believe  that  such  a  thing  is  pos- 
sible. Take  for  instance  the  tube  cap  of  a  Heine  or 
Geary  water-tube  boiler.  These  plates  are  on  tne 
inside  with  the  pressure  against  them.  As  long  as 
the  gasket  is  tight  and  there  is  no  leakage  the  pressure 
will  hold  the  plate  in  place  even  though  the  clamp  be 
removed,  but  if  the  gasket  should  leak  a  little  it  would 
tend  to  push  the  plate  away  from  the  head  and  as 
the  opening  became  larger  the  leakage  would  push  the 
plate  further  away  until  eventually  the  plate  would 
fall  into  the  boiler.  I  have  had  many  cases  of  this 
kind  in  which  the  plate  would  have  gone  into  the 
boiler  but  for  the  clamp  holding  it  in  place,  and  I 
think  this  is  a  sensible  question  after  all,  and  would 
apply  equally  well  to  the  manhole  plate.  The  fire 
should  be  gotten  rid  of  as  quickly  as  possible  in  the 
manner  stated  above,  and  the  boiler  cut  out  from  the 
header.  Then  it  is  cooled  down  as  quickly  as  possible. 
This  may  be  best  done  by  slightly  opening  the  blow- 
ofif  valve  and  putting  on  the  feed  pump  to  keep  the 
water  up  to  about  2  gages  until  the  pressure  is  off; 
then  stop  the  pump  and  let  the  water  drain  out  of  the 
boiler.  All  doors  should  be  kept  closed.  As  soon 
as  the  water  is  all  out  or  below  the  plate  take  it  out 
and  put  in  another,  or  put  on  a  new  gasket  and  fill 
the  boiler,  preferably  with  hot  water.  In  a  short  time 
it  can  be  put  on  the  line  again.        J.    C.    Hawkins. 


Shutting  Down  Boiler 

^NSWERING  Subscriber  in   March  15  issue,  when 

taking  a  boiler  off  the  line  let  the  fuel  burn  down 
first  until  no  steam  will  be  generated  by  its  heat. 
Then  cut  out  from  header  and  your  boiler  is  off  the 
line.  Should  the  pressure  rise  on  it,  simply  pump 
in  more  water  and  blow  out  some,  maintaining  a  good 
water  level,  and  then  pull  your  fire. 

With  the  fusible  plug  gone  the  steam  will  drop 
very  quickly  and  it  is  doubtful  if  you  could  do  any- 
thing to  the  fire  for  some  time  after  the  plug  lets  go. 

The  reason  heads  are  flanged  in  and  out  is  to 
allow  for  machine  riveting  clear  through. 

There  is  no  possibility  of  heads  falling  into  a 
boiler.  J.  C.  Lee. 


Oil  in  Condenser 

I  NOTE  in  your  issue  of  April  1,  that  "Helos"  appeals 
to   your   readers   for   a   solution   to   clean   out    the 
condenser  he  has   in   operation. 

It  is  evident  that  he  is  operating  a  water  works 
condenser,  and  that  the  oil  in  the  exhaust  is  the  cause 
of  his  trouble.  I  have  come  in  contact  with  units 
being  affected  similarly,  and  if  "Helos"  will  take  a 
solution  of  boiling  water,  saturated  with  soda,  and 
pump  it  through  his  tubes,  he  will  eliminate  this  oily 
accumulation.  N.  Owitz. 


Rmst  is  not  idleness,  and  to  lie  sometimes  on  the 
grass  under  the  trees  on  a  summer's  day  listening  to  the 
murmur  of  water,  or  watching  the  clouds  float  across 
the  sky,  is  by  no  means  waste  of  time. 

,  — Lord  Avebury. 
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WAITING 

The  question  will  sooner  or  later  come,  "Are  you 
ready  for  a  bigger  job?"  Right  today,  you  may  think 
the  question  is,  "where's  the  bigger  job?"  but  the 
chance  comes,  usually,  without  warning,  and  whether 
the  question  ever  gets  to  you  direct  will  depend  on 
whether  you  have  laid  yourself  liable  to  it  by  a  record 
of  progressiveness  and  accomplishment. 

It's  so  easy  to  dream  of  the  fine  record  we  could 
make  if  Fate  would  kindly  set  us  gently  down  in  a 
position  of  responsibility.  But  Fate  (and  the  boss) 
don't  like  to  take  chances,  and  just  waiting  is  no  good 
way  to  "show  them"  satisfactorily.  The  man  who  has 
ihc  bigger  job.  and  is  handling  it  satisfactorily,  has 
earned  it  in  a  smaller  one. 

The  job  just  ahead  may  not  look  much  bigger,  or 
worth  much  striving,  but  it  is  the  gateway  to  still 
bigger  things  and  it  is  the  long  look  ahead  to  the  great 
big  things  you  want,  and  the  courage  to  keep  after  it 
that  wins. 

Courage — there's  the  rub  in  many  cases.  Courage 
to  give  up  present  ease  and  luxury  for  the  joy  of 
future  results;  to  sacrifice  and  ask  our  helpmeet  for 
sacrifice  in  order  that  greater  things  may  come  within 
our  grasp.  But  courage  comes  with  striving  and  do- 
ing, not  with  waiting.  Waiting  kills  courage  and  de- 
termination, and  leaves  fear  and  hesitation. 

Looking  at  the  financial  side  only  from  the  stand- 
point taken  bv  President  Mudge  of  the  Rock  Island 
R.  R.,  see  what  even  a  small  advance  means.  At 
$1000  a  year  or  $19.23  a  week,  a  man  is  worth  to  him- 
self $25,000,  for  his  wages  are  equal  to  4  per  cent  on 
that  amount.  If  he  wins  a  raise  to  $1200,  or  $23  a 
week  he  has  increased  his  value  to  $30,000,  and  an 
increase  of  $5000  in  valuation  is  very  much  worth 
while ;  especially  as  with  it  has  come  more  power  for 
further  advance,  and  more  courage  to  push. on  ;a  better 
point  from  which  to  move  forward  to  the  Big  job  you 
want  5  years  ahead. 

And  what  will  win  the  raise?  Training,  experience, 
thinking  it  over, — never  waiting. 

PRACTICAL  INSTRUCTIONS 

Notwithstanding  the  fact  that  engineers  are  greatly 
benefited  by  what  others  have  published  in  regard  to 
what  they  have  done  in  the  line  of  experiment,  there  are 
many  things  in  the  operation  of  a  plant  that  are,  as  it 
were,  handed  from  one  engineer  to  another  by  actual 
demonstration  and  word  of  mouth.  In  many  cases  the 
information  thus  gained  saves  time,  increases  the 
efficiency  of  the  plant  and  could  be  used  in  other  plants 
with  equally  good  results  if  the  kink  were  only  known. 

In  this  connection  it  is  interesting  to  read  the  instruc- 
tions given  by  Mr.  Pierce,  on  another  page  of  this  issue, 
to  Diesel  engineers.  Mr.  Pierce  takes  the  proper  course 
in  scattering  the  knowledge  he  has  gained  in  operating 
Diesel  engines  and  it  is  hoped  that  others  who  may  have 
information  "bottled  up"  will  allow  it  to  be  of  use  to 
engineers  in  general. 
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NEWS  NOTES 


The  Nelson  Valve  Co.  has  established  a  branch 
office  at  415  San  Pedro  St.,  Los  Angeles,  Cal.,  where  the 
W.  H.  Gilbert  Sales  Co.  will  act  as  direct  representative 
for  the  state  of  California. 

The  A.merican  District  Steam  Co.  of  North  Tona- 
wanda,  N.  Y.,  announces  the  opening  of  its  new  Pacific 
Coast  Offices,  in  the  Hoge  Building,  Seattle,  Wash.,  in 
charge  of  Eugene  L.  Barnes  as  District  Manager. 

Harry  B.  Aller,  formerly  with  Manning,  Ma.xwell 
&  Moore,  and  who  has  for  some  time  past  been  out  of  the 
steam  field  and  in  another  line  of  machinery,  has  ac- 
cepted a  position  with  the  Ashton  Valve  Co.,  and  is  now 
representing  them  in  the  Chicago  district,  with  head- 
quarters at  174  North  Market  St.,  Chicago. 

The  National  Association  )i  Manufacturers  will 
meet  in  Detroit  May  19  to  21,  with  headquarters  at  the 
Hotel  Pontchartrain.  There  will  be  addresses  and  com- 
mittee reports  on  Accident  Prevention,  Workmen's 
Compensation  Laws,  Fire  Prevention,  Patent  Reform, 
Currency  in  Banking  and  other  topics  of  importance 
to   manufacturing  interests. 

Chamberlain  &  Howell,  consulting  engineers,  Chi- 
cago, have  made  arrangements  for  increased  working 
space,  having  removed  their  offices  from  1522  Marquette 
Bldg.,  where  they  have  been  located  for  the  past  3  yr., 
to  suite  1719  Marquette  Bldg.,  the  new  quarters  afford- 
ing greatly  increased   facilities. 

The  New  England  Society  of  Superintending  En- 
gineers held  its  regular  monthy  meeting  and  dinner  on 
the  evening  of  April  26  at  the  American  House,  Boston. 
A  number  of  prominent  engineers  were  admitted  to 
membership  and  a  very  interesting  talk  was  given  by 
F.  L.  Fairbanks  on  the  construction  of  boilers,  after 
which  there  was  a  general  discussion  of  the  subject. 
President  George  W.  Walsh  presided. 

C.  Wadsworth  has  established  an  office  at  961-3 
Woodward  Ave.,  Detroit,  Mich.,  with  the  intention  of 
representing  manufacturers  of  contractors'  machinery 
and  materials  of  construction,  making  more  or  less  of  a 
specialty  of  municipal  equipment  and  supplies. 

Along  with  sales  representation  it  is  purposed  to 
render  whatever  engineering  service  may  at  times  be 
necessary  to  insure  proper  installation  and  operation  of 
the  apparatus  sold. 

A  letter  from  the  Piatt  Iron  Works  Co.,  of  Dayton, 
Ohio,  states  that  its  plant  has  been  gotten  in  regular 
operation  and  the  company,  like  all  Dayton  institutions, 
wishes  to  stand  on  its  own  strength  and  integrity.  The 
best  assistance  that  is  asked  by  the  Dayton  firms  is  that 
they  have  a  large  volume  of  business,  so  that  they  may 
be  able  to  keep  full  forces  at  work  and  to  send  out  orders 
quickly. 

The  United  States  Civil  Service  Commission  an- 
nounces ah  open  competitive  examination  for  hydro- 
electrical  engineer,  for  men  only,  on  May  19,  1913.  Ap- 
plicants must  have  reached  their  25th  but  not  their  45th 
birthday  on  the  date  of  the  examination,  which  is  open 
to  all  men  who  are  citizens  of  or  owe  allegiance  to  the 
United  States  and  who  meet  the  requirements ;  they 
should  at  once  apply  for  Form  304  and  special  form  to 
the  United  States  Civil  Service  Commission,  Washing- 
ton, D.  C;  or  the  Secretary  of  the  Board  of  Examiners, 
at  principal  cities  of  the  country. 


Yale  &  Towne  Manufacturing  Co.  has  removed 
its  general  offices  in  New  York  City  from  9  Murray 
St.  to  9  East  40th  St.  The  new  location  was  se- 
lected after  thorough  investigation,  as  that  best  suited  for 
the  convenience  of  customers,  and  comprises  a  plot 
50  by  100  ft.,  occupied  by  a  12-story  building.  On 
the  eround  floor  is  a  series  of  exhibit  rooms  for  the 
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display  of  the  Yale  &  Towne  products.  The  city 
sales  room  is  in  the  basement,  with  a  large  stock  room 
adjoining,  and  on  the  other  floors  are  offices  and  de- 
partment headquarters  required  for  the  company's 
business. 

The  United  States  Civil  Service  Commission  an- 
nounces an  open  competitive  examination  for  logging 
engineer,  for  men  only,  on  May  19,  1913.  Apphcants 
must  have  reached  their  30th  but  not  their  55th  birthday 
on  the  date  of  the  examination,  which  is  open  to  all  men 
who  are  citizens  of  or  owe  allegiance  to  the  United 
States  and  who  meet  the  requirements;  they  should  at 
once  apply  for  Form  13 12  to  the  United  States  Civil 
Service  Commission,  Washington,  D.  C,  or  the  Secre- 
tary of  the  Board  of  Examiners  at  principal  cities  of  the 
country. 

Politness  appears  to  have  been  invented  to  enable 
people  who  would  naturally  fall  out,  to  live  together 
in  peace. 


No  GOOD  THING  is  failure  and  no  evil  thing  success. 
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SYNCHRONOUS  MOTORS  FOR 
DRIVING  COMPRESSORS 

THE  use  of  synchronous  motors  for  driving  com- 
pressors is  comparatively  new  practice.     A  few 
years  ago  the  synchronous  motor  was  not  con- 
sidered well  adapted  for  this  service  but  recent 
improvements    in    the    design    of   these    motors    have 
entirely     changed     this    view.        Today    synchronous 
motor  drive  is  used  for  many  compressors  in  various 


FIG.    1.      WESTINGHOUSE    SYNCHRONOUS   MOTOR 

parts  of  the  country,  and  it  has  proved  so  efficient 
and  reliable  that  the  fact  that  this  type  of  drive  is 
the  most  satisfactory  for  this  service  can  be  considered 
established. 

A  typical  example  of  this  kind  of  utilization  is 
furnished  by  the  compressors  at  the  Wickwire  Mining 
Company's  mines  at  Iron  River,  Mich.  There  are 
3  compressors  on  this  property,  each  driven  by  a 
Westinghouse  self-starting  synchronous  motor.  Both 
compressors  are  of  Ingersoll-Rand  make ;  one  delivers 
1352  cu.  ft.  of  free  air  per  minute  at  200  r.p.m.  and  is 
driven  by  a  220-hp.  motor,  and  the  other  delivers 
995  cu.  ft.  of  air  at  225  r.p.m.  and  is  driven  by  a  175- 
hp.  motor.  These  compressors  have  been  in  opera- 
tion over  a  year  and   have  proven   satisfactory. 

As  compared  with  other  forms  of  drive  for  large 
compressors,  synchronous  motors  possess  a  number 
of  advantages.  In  the  first  place,  the  first  cost  of  a 
synchronous  motor  compares  favorably  with  that  of 
other  types  of  motors  or  engines.  The  motor  is 
especially    adapted    for   direct    connection,    so   that    it 


costs  less  to  install  and  takes  up  minimum  floor  space. 
The  elimination  of  belts  also  decreases  the  mainten- 
ance expense. 

The  reliability  of  these  motors  in  this  service  is 
proven  beyond  question.  There  are  a  number  of 
installations  which  have  been  giving  perfect  satisfac- 
tion for  a  long  time.  A  notable  instance  is  that  of 
the  Anaconda  mines  where  a  total  of  7200  hp.  of  West- 
inghouse synchronous  motors  have  been  driving  com- 
pressors for  nearly  4  yr.  without  a  hitch,  in  spite  of 
variable  operating  conditions. 

One  of  the  chief  objections  to  the  old  type  of 
synchronous  motors  was  the  fact  that  it  required  some 
auxiliary  starting  device,  but  this  difficulty  has  been 
eliminated.  The  synchronous  motor  is  self-starting 
and  self-synchronizing. 

Another  advantage  of  the  synchronous  motor  is 
its  ability  to  operate  at  100  per  cent  power  factor, 
which  tends  to  improve  the  operation  of  generators 
and  to  increase  the  capacity  of  transformers  and  trans- 


FIG.   2. 


ROTOR  OP  WESTINGHOUSE   SELF   STARTING   SYNCHRON- 
OUS   MOTOR 


mission  lines.  If  desired,  these  motors  can  be  arrang- 
ed to  raise  the  power  factor  of  the  entire  circuit  by 
being  supplied  with  excess  capacity  and  used  as  syn- 
chronous condensers ;  thus  greatly  increasing  the 
operating  efficiency  of  the  generating  and  transmis- 
sion system. 

The  synchronous  motors  used  at  Wickwire  repre- 
sent the  most  modern  design.  They  are  character- 
ized by  great  strength  and  simplicity  of  construction, 


May  15,  191:5 


PRACTICAL     EXGIXKER 


523 


as  the  illustrations  show.  The  stator  is  supported  by 
a  heavy  cast-iron  frame,  and  the  coils  are  form  wound 
and  so  arranged  that  they  can  be  easily  removed  and 
replaced  if  the  necessity  ever  arises.  The  rotor  con- 
sists of  a  cast-iron  spider  which  carries  the  field  poles. 
The  windings  are  so  arranged  that  they  receive  ample 
ventilation,  and  each  field  coil  can  be  easily  removed. 
An  interesting  feature  of  the  rotor  is  the  squirrel 
cage  winding  that  encircles  the  field  poles.  This 
winding  makes  the  motor  self-starting  and  also  elim- 
inates "hunting,"  or  surging,  which  was  one  of  the 
disadvantages  of  the  early  type  of  synchronous 
motors. 

The  Wickwire  mine  is  operated  from  fiOOO-volt, 
6o-cycle,  3-phase  power  supplied  by  the  Peninsular 
Power  Company.  This  voltage  is  stepped  down  to 
2200  volts  for  the  synchronous  motors,  and  220  volts 
for  the  motors  for  driving  pumps  and  other  apparatus. 


AN  IMPROVED  GATE  VALVE 

THESE  valves,  which  have  had  extensive  use,  are 
made  of  various  materials,  including  brass,  iron- 
body  brass  mounted,  puddled  semi-steel,  and 
cast  steel.  They  are  made  in  various  metals  for 
dififerent  pressures,  medium  brass  valves  being  in- 
tended for  pressures  up  to  125  lb.  in  sizes  2  to  8  in.  and 
for  100  lb.,  in  sizes  9  to  12  in. ;  the  heavy  brass  will 
stand  250  lb.  pressure.  In  the  iron  body  brass  mounted, 
there  are  4  weights,  a  standard  pattern  being  intended 
for  125  lb.  pressure,  in  sizes  from  2  to  8  in.,  and  100  lb. 
in  sizes  10  to  24  in. ;  a  medium  weight  designed  for 
125  lb. ;  a  heavy  for  175  lb.,  and  an  extra  heavy  for 
250  lb. 


FIG.   1.      SECTION  OF  VICTOR  OUTSIDE   STEM   GATE  A'ALVE 
FIG.    2.      VICTOR   GATE    VALVE    WITH    STATIONARY    STEM 

For  high  pressure  and  superheated  steam,  the  pud- 
dled semi-steel  is  used,  in  sizes  from  114  to  16  in.  in- 
clusive, and  carries  steam  for  working  pressures  up  to 
250  lb.  For  extremely  high  conditions  of  pressure  and 
superheat,  the  cast  steel  is  used  in  2  combinations,  one 
being  intended  for  pressures  up  to  300  lb.,  and  the 
other  up  to  350  lb. 

As  shown  in  Figs.  1  and  2,  the  valve  is  made  in  2 
forms,  one  with  stationary  stem  and  the  other  with 
outside   screw   and  yoke.     In   both   forms,   seat   rings 


as  well  as  wedge  disc,  can  be  renewed  when  worn,  that 
portion  of  the  valve  body  which  receives  the  seat 
rings  being  threaded  to  the  correct  angle  of  laper  of 
the  valve  disc,  so  that  the  rings  are  fitted  and  faced 
ofT  straight,  and  when  screwed  in  place,  will  fit  accur- 
ately to  the  disc  taper.  Up  to  fi  in.,  the  discs  are  made 
entirely  of  bronze,  and  above  that,  of  iron  with  bronze 
seat  trimmings.  In  the  larger  sizes,  the  rings  are 
forced  on  the  disc,  a  flange  on  the  rings  being  flared 
out  in  a  groove  cut  at  an  angle  in  the  iron  disc.  This 
method  of  securing  the  bronze  rings  to  the  disc  avoids 
danger  of  the  rings  becoming  loose  or  dropping  ofif. 
The  valves  are  double-seated  and  will  take  the  pres- 
sure from  either  side. 

Either  pattern  of  valve  can  be  packed  under  pres- 
sure when  wide  open.  The  stuffing  box  in  a  stationary 
stem  valve,  is  of  bronze,  tightly  screwed  into  the  hub, 
and  for  the  outside  screw  type,  both  the  gland  and 
stuffing  box  are  lined  with  bronze  bushings  which  form 
a  perfect  bearing  surface  for  the  stem.  Discs  are 
accurately  guided  in  the  bodies,  and  thus  relieved  of 
all  side  strains. 


FIG.  .3. 


DETAILS   OF   INTEGRAL  BYPASS  VALVE   USED   ON 
VICTOR  GATES 


In  making  the  joint  between  the  body  and  the 
hub,  grooves  are  cut  in  the  top  surface  of  the  valve 
body,  in  which  are  placed  seamless  copper  gaskets, 
making  a  joint  which  will  not  leak.  Yokes  and  hubs 
are  rigidly  held  into  the  body  by  large  steel  bolts 
having  both  heads  and  nuts  bearing  on  spot-faced  sur- 
faces, thus  insuring  an  even  bearing. 

In  Fig.  3  are  shown  the  details  of  the  bypass  which 
may  be  used  on  these  valves,  and  which  is  cast  in- 
tegral with  the  valve  body.  This  additional  metal 
strengthens  the  valve  body,  and  as  it  is  part  of  the 
body  it  is  not  afifected  by  expansion  and  contraction. 
The  bypass  valve  fittings  are  bolted  to  the  body  by  a 
number  of  steel  studs.  The  stuffing  box  of  bronze  has 
a  flange  on  the  bottom  which  prevents  the  iron  flange 
above  from  touching  the  iron  body,  so  that  the  sur- 
faces cannot  corrode.  The  bypass  also  has  outside 
screvv  and  yoke  which  increases  durability  and  makes 
it  possible  to  renew  them  if  the  surfaces  become  worn. 
The  discs  in  the  bypass  valve  are  so  constructed  that 
they  can  be  reground  when  worn,  and  the  areas  are 
large  enough  to  admit  steam  around  the  disc  to  equal- 
ize pressure  on  both  sides  quickly.  These  bypass 
valves  are  accessible  at  all  times  and  by  their  use  not 
only  are  the  valves  easier  to  operate,  but  durability  of 
the  main  valves  is  increased.  These  valves,  which  are 
known  by  the  trade  name  of  Victor,  are  made  by  the 
Lunkenheimer  Co.,  of  Cincinnati.  O..  which  company 
holds  the  patent  on  this  improved  form  of  bypass. 
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A  COMPACT  CONDENSING 
PLANT 

IN  the  photographs  reproduced  herewith  is  shown 
a  compact  surface  condensing"  plant,  consisting  of 
a  surface  condenser  with  turbine  driven  air,  cir- 
culating and  hot  well  pumps,  recently  built  by  the 
C.  H.  Wheeler  Mfg.  Co.  of  Philadelphia,  Pa.,  to  oper- 
ate in  conjunction  with  a  -SoOO-kw.  Westinghouse- 
Parsons  turbo  generator.  The  condenser  contains 
13,500  sq.  ft.  of  tube  surface  made  up  of  No.  18  B. 
W.  G.  seamless  drawn  brass  tubes  18  ft.  2  in.  long, 
both  ends  secured  by  ferrules  into  rolled  Muntz  metal 
tube  sheets.  It  will  be  seen  that  the  condenser  is  of 
the  2-pass  type  and  arranged  for  full  counter-current 
operation. 


FIG.    1.      CONDENSER    FOR    3500-KW.    TURBO    iGENERATOR 

Exhaust  steam  enters  at  the  bottom  of  the  shell 
through  a  48-in.  exhaust  inlet  and  passes  upward 
on  the  outside  of  the  tubes  toward  the  air  pump  suc- 
tion, which  is  at  the  highest  point  of  the  shell. 

Circulating  water  openings  are  24  in.  in  diameter, 
and  the  water  passes  downwards,  entering  at  the  top 
and  travelling  first  along  the  top  bank  of  tubes,  then 
reversing   and   passing   through    the    middle   bank   of 


FIG.    2.      TURBINE-DRIVEN   CENTRIFUGAL   PUMP    UNIT   FOR    CON- 
DENSER   SERVICE 

tubes  and  then  through  the  bottom  bank  of  tubes  and 
out  at  the  bottom  opening  on  the  water  box.  At  the 
under  side  of  the  condenser  shell  is  provided  a  hot 
well  chamber,  and  the  condensed  steam  collects  in 
this  chamber  and  is  removed  by  the  hot  well  pump. 

Figure  2  shows  the  pump  combination  and  it  is 
in  this  arrangement  of  the  air,  circulating  and  hot 
well  pumps  that  the  special  features  of  the  equipment 
are  principally  involved.  The  unit  consists  of  a  20-in. 
high-speed,  low-head  centrifugal  entrainment  type  air 
pump,  and  a  2-stage  centrifugal  hot  well  pump,  the 
entire  combination  being  driven  by  a  Terry  steam 
turbine.     This  latter  is  a  special  type  with  the  shaft 


extended  at  both  ends,  driving  the  circulating  pump 
from  one  end  and  the  centrifugal  air  and  hot  well 
pumps  from  the  other  end  of  the  shaft. 

The  entire  combination  is  mounted  upon  a  sub- 
stantial cast-iron  sub-base,  which  is  provided  with  a 
lip  all  around  to  collect  drips  from  the  pump.  The 
driving  turbine  is  of  125  brake  hp.  The  condensing 
equipment  is  guaranteed  to  condense  60,000  lb.  of 
steam  an  hour,  and  to  produce  a  vacuum  of  2.25  in. 
absolute;  that  is,  27.75  in.  referred  to  30-in.  barom- 
eter, with  circulating  water  available  at  85  deg.  F. 
This  is  equivalent,  with  a  normal  water  temperature 
of  70  deg.,  to  a  vacuum  of  a  little  better  than  1.5-in. 
absolute ;  that  is,  28.5  in.  referred  to  30-in.  barometer. 

The  compactness  of  the  entire  unit  renders  it  par- 
ticularl}^  desirable  for  the  location  where  it  will  be 
installed  and  was  designed  to  fit  into  the  available 
space. 

The  normal  speed  of  the  combined  pump  unit  is 
1450  r.p.m.,  but  this  can  be  varied  by  adjusting  the 
governor  of  the  turbine  to  suit  varying  water  temper- 
atures and  take  care  of  heavy  overloads  by  increasing 
the  quantity  of  water  passing  through  the  condenser, 
thus  making  an  extremely  flexible  arrangement. 


LUBRICATING  THRUST  BEARINGS 

Oil  at  250  Lb.  Pressure  for  Generator  Bearings  in  the 
World's   Largest   Hydroelectric   Plant 


T 


HE  power  plant  of  the  Mississippi  River  Power 

Co.   now   in   course   of   construction   at   Keokuk, 

Iowa,     will    ultimately     contain     30    generating 

units,  with  a  rated  capacity  of  10,000  hp.  each, 

at  the  normal  head  of  32  ft.     At  the  maximum  head 

of  39  ft.  the  output  will  be  approximately  14,000  hp. 

each. 


TRIPLEX  PUMP   USED  FOR  MAINTAINING  250-LB.   OIL  PRESSURE 

ON   BEARINGS 

Water  wheels  are  the  single  runner  type  and  run 
at  57.7  r.p.m.  They  are  direct  connected  to  vertical, 
slow-speed  generators.  The  turbines  are  the  largest 
ever  built  and  the  plant  is  the  first  important  one  ever 
built  with  slow  speed  units. 

Thrust  bearings,  are  a  combiiaation  roller  and  oil 
pressure  bearing.  As  the  total  weight  of  the  unit 
which  each  of  these  bearings  has  to  support  is  275 
tons,  the  importance  of  the  oil  supply  is  very  appar- 
ent. The  oil  is  pumped  to  the  bearings  by  means  of 
triplex  pressure  pumps  made  by  The  Goulds  Mfg.  Co., 
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Seneca  Falls,  N.  Y.  It  is  supplied  at  a  pressure  of 
■250  lb.  per  square  inch,  which  is  sufficient  to  lift  the 
unit  so  that  it  floats  on  the  oil  and  relieves  the  rollers 
of  the  load. 

The  pumps  have  G^-^-in.  cylinders  and  8-in.  stroke. 
They  are  operated  by  chain  drive  from  a  line  shafting. 


CORRECTION  NOTE 


o 


UR  attention  is  called  to  an  error  in  the  article 
by  John  Dick,  page  405  of  the  April  15  issue.  In 
the  second  column  of  that  page,  near  the  bottom  of 
the  second  paragraph,  the  lines  should  read:  "The 
cut  shows  a  checker  work  baffle  wall  at 'the  entrance 
of  the  furnace,  the  purpose  of  which  is  to  retard  the 
passage  of  the  gases,  producing  a  reverberatory  effect, 
and  which  brings  the  gases  into  direct  contact  with 
the  heated  surfaces  of  the  fire  brick,  and  giving  more 
perfect  combustion,  without  interfering  with  the 
draft." 

By  one  of  the  mysterious  happenings,  which  is 
always  attributed  to  the  "printer's  devil,"  a  line  from 
an  entirely  different  article  got  substituted  for  the 
next  to  the  last  line  of  this  paragraph,  spoiling  the 
sense  of  the  statement. 


NEW  POWER  PLANTS 

The  Mount  Pleasant  (Tex.)  Light  &  Power  Co.'.' 
plans  for  improvements  call  for  a  50-ton  ice  plant  in 
place  of  the  lo-ton  plant  heretofore  in  use.  The  plant 
is  one  of  the  number  owned  by  the  Albert  Emanuel  in- 
terests of  Dayton,  Ohio. 

The  contract  for  the  erection  of  an  extensive 
addition  to  the  Manchester  St.  power  house  for  the 
Rhode  Island  Co.  has  been  awarded.  An  addition  will 
be  made  on  the  north  side  35  ft.  wide  and  160  ft.  long, 
to  contain  new  electrical  apparatus  and  an  addition  on 
the  west  end  72  ft.  wide  and  150  ft.  long,  where  a  bat- 
tery of  boilers  and  2  new  turbines,  to  cost  $340,000 
each,  will  be  installed. 

The  new  turbines,  it  is  expected,  will  give  the  com- 
pany a  surplus  of  power  which  may  be  transmitted  to 
some  of  the  lines  in  Connecticut.  It  is  estimated  that 
the  improvements  will  cost  $750,000. 

The  Highland  Power  Co.,  composed  of  Colorado, 
New  York  and  Philadelphia  capitalists,  has  been  formed 
to  construct  a  plant  and  enter  into  competition  with  the 
Central  Colorado  Power  Co.  in  the  lighting  of  Black 
Hawk,  Central  City  and  the  tungsten  and  gold  mines  of 
Boulder  county. 

Contracts  will  be  let  for  the  installation  of  a  gener- 
ating plant  of  a  capacity  of  3000  hp.  and  for  transmission 
lines  through  Boulder  and  Gilpin  counties,  and  it  is  said 
that  the  plant  and  lines  will  be  in  operation  inside  of  6 
months.  The  power  plant  is  planned  to  be  built  at  the 
town  of  Hesse,  in  Boulder  County. 

If  the  '  proposition  at  this  time  under  serious  con- 
templation is  carried  to  a  successful  termination,  one  of 
the  best  power  and  reservoir  projects  in  the  southwest 
will  be  financed  by  Muskogee,  (Okla.)  and  Texas 
capitalists.  It  is  being  proposed  to  build  a  dam  150 
ft.  high  and  350  ft.  long  across  Mountain  Fork,  in  Mc- 
Curtain  County,  which  will  develop,  it  is  said,  2000  or 
more  commercial  horsepower  and  likewise  create  a  great 
reservoir  supply  of  fresh  water  which  will  be  available 
for  cities  in  north  Texas  and  south  Oklahoma  in  case 
of  a  drouth. 


Construction  work  costing  $1,250,000,  most  of  it 
in  the  San  Joacjuin  valley  or  adjacent  mountains,  is 
to  be  performed  at  once  by  the  San  Joaquin  Light  & 
Power  Co. 

The  steam  plant  of  the  company  at  Bakersfield,  Cal., 
is  to  be  doubled  in  capacity. 

The  plant  at  Santa  Maria,  one  of  the  new  ones 
acquired  by  the  company  within  the  past  several 
months,  will  likewise  be  enlarged. 

Work  is  to  be  rushed  on  plant  No.  2  at  North 
Fork,  and  also  on  the  one  at  Tulare  River. 

.  The  plant  in  the  Kern  River  canyon  will  be  doubled 
in  size. 

The  total  expense  of  all  .this  work,  as  stated,  will 
amount  to  over  $1,250,000,  and  will  be  aside  from  the 
expense  of  making  extensions  to  the  power  lines, 
work  upon  which  will  be  pushed  at  greater  speed 
than  ever. 

The  work  of  improvement,  under  the  agreement 
reached,  must  all  be  finished  before  Jan.  1,  1914. 

Improvements  involving  the  expenditure  of  more 
than  $200,000  in  the  lighting  department  alone  will  be 
made  by  the  F'ensacola  Electric  Co.  during  the  summer, 
according  to  the  manager.  The  company  has  decided 
on  a  number  of  improvements  in  Pensacola  during  the 
present  year,  and  it  is  expected  that  the  expenditures  in 
the  way  of  extensions  and  improvements  will  total  ap- 
proximately $400,000.  The  plan  includes  the  erection 
of  a  modern  concrete  car  barn,  and  the  installation  of  a 
modern  turbo  generator  in  the  power  station.  It  is  ex- 
pected that,  by  the  first  of  November,  the  company  will 
be  able  to  furnish  2800  kw.  for  lighting  purposes. 

The  addition  to  the  power  station  will  necessitate  the 
erection  of  an  extension  to  the  plant.  This  will  be  of  con- 
crete foundation  and  steel  frame  construction.  It  is  ex- 
pected that  work  on  this  addition  will  commence  during 
the  early  summer. 

Plans  for  the  construction  of  a  modern  power 
plant,  driven  entirely  by  steam,  are  being  prepared  by 
the  officials  of  the  Penn  Central  Light  and  Power  Co., 
and  work  on  the  construction  of  the  power  plant  will 
be  started  soon,  probably  somewhere  in  Cambria  Co.,  Pa. 
There  has  been  a  rumor  that  it  was  planned  to  abandon 
the  present  plant  of  the  company  at  Warrior  Ridge,  but 
General  Superintendent  E.  B.  Greene,  states  that  this 
rumor  is  entirely  false  and  that  there  was  no  plan  thought 
of,  which  would  include  the  abandonment  of  this  plant. 

Mr.  Greene  states  that  the  new  plant  will  have  a 
capacity,  when  is  is  first  operated,  of  at  least  2100  kw., 
while  the  present  equipment  has  a  capacity  of  6500  kw. 

It  will  consist  of  steam  turbines,  and  there  will  be 
no  provision  made  for  anything  but  steam  power  to 
operate  the  plant. 

Mayor  Irving  of  Binghampton  (N.  Y.)  recently 
signed  the  ordinance  directing  the  Commissioner  of  Pub- 
lic Works  to  acquire  land  on  Noyes'  Island  for  a  site 
of  the  proposed  new  municipal  lighting  plant.  The 
Board  of  Estimate  and  Apportionment  met  and  approved 
the  ordinance  and  Commissioner  of  Public  Works  Dar- 
ling has  started  negotiations  on  behalf  of  the  city  for 
the  purchase  of  the  site. 

The  mayor  was  upon  the  scene  when  the  water  was 
at  its  height  and  found  nothing  to  show  that  the  site 
was  in  any  way  dangerous  for  the  building  of  the  munici- 
pal lighting  plant.  He  asserts  that  reports  that  the  pro- 
posed site  was  under  water  are  false,  the  site  being  on 
the  same  level  as  the  other  factory  sites  on  Noyes' 
Island,  none  of  which  were  at  any  time  threatened  by 
the  high  waters,  nor  could  they  be  threatened  even  should 
the  water  rise  to  the   1902  record. 
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At  the  annual  election  the  city  of  Reynolds,  N. 
D.,  has  voted  in  favor  of  installing  an  electric  light  plant. 

The  proposition  to  build  a  municipal  electric  light 
plant  at  Augusta,  Kan.,  recently  carried  with  a  sub- 
stantial  majority. 

The  city  engineer  of  Cedar  Falls,  la.,  is  preparing 
plans  for  the  erection  of  a  city  lighting  plant  for  the 
Citizens  Gas  and  Electric  Co. 

Roseau,  Minn.,  has  purchased  property  to  be  used 
as  the  site  of  the  waterworks  and  electric  light  plant 
which  will  be  erected  this  summer. 

At  Garden  City,  Kas.,  an  ordinance  authorizing  the 
sale  of  bonds  to  the  amount  of  $40,000  for  the  erection 
of  a  municipal  lighting  plant  was  passed  by  the  city 
council  last  week. 


ical  drawings  are  then  shown,  and  there  follows  an 
explanation  of  complete  drawings  of  gearing,  a  storage 
tank,  a  valve  and  architectural  views.  By  using  this 
book  and  practicing  on  reading  construction  of  draw- 
ings the  reader  will  gain  the  knowledge  that  it  is 
intended  to  give,  namely,  how  to  read  a  drawing. 


BOOK  REVIEW 

The  first  volume  of  Proceedings  of  the  Efficiency 
Society  is  now  ready  for  distribution,  and  contains  the 
transactions  for  1912,  giving  proceedings  of  the  meet- 
ings and  papers  submitted  at  those  meetings  for  the  year. 
The  book  is  furnished  without  charge  to  members  of 
the  Society,  and  to  non-members  the  price  is  $5.00. 

The  Bureau  of  Mines  has  copies  of  the  following 
publications  for  free  distribution,  but  can  not  give  more 
than  one  copy  of  the  same  bulletin  to  one  person. 

Bulletin  48.  Selection,  of  explosives  used  in  engi- 
neering and  mining  operations,  by  Clarence  Hall  and 
S.  P.  Howell.     1913.     50  pp. 

Bulletin  55.  The  commercial  trend  of  the  gas  pro- 
ducer in  the  United  States,  by  R.  H.  Fernald.  1913. 
92  pp. 

Bulletin  62.  National  Mine-Rescue  and  First-Aid 
Conference,  Pittsburgh,  Pa.,  September  23-26,  1912,  by 
H.  M.  Wilson.     1913.     74  pp. 

Technical  Paper  38.  Wastes  in  the  production  and 
utilization  of  natural  gas,  and  means  for  their  preven- 
tion, by  Ralph  Arnold  and  F.  G.  Clapp.     1913.     29  pp. 

Technical  Paper  48.  Coal-mine  accidents  in  the 
United  States,  1896-1912,  with  monthly  statistics  for 
1912,  compiled  by  F.  W.  Horton.     1913.    72  pp. 

Requests  for  all  papers  can  not  be  granted  without 
satisfactory  reason.  In  asking  for  publications  please 
order  them  by  number  and  title.  Applications  should  be 
addressed  to  the  Director  of  the  Bureau  of  Mines,  Wash- 
ington, D.  C. 

How  to  Read  a  Drawing  ;  by  Vincent  C.  Getty, 
64  pages,  6  by  9  in.,  fully  illustrated,  in  cloth  binding, 
price  $1. 

Many  books  have  been  published  for  the  student 
who  wants  to  learn  how  to  make  a  drawing,  but  this 
is  the  first  which  the  writer  has  seen  whose  purpose 
is  to  enable  the  student  to  understand  a  drawing  or 
a  blueprint,  if  he  has  not  had  training  in  making 
drawings.  A  drawing  is  entirely  understandable, 
even  if  one  has  not  studied  how  to  make  it,  just  the 
same  as  a  picture  in  a  book  may  be  seen  and  under- 
stood, even  though  the  reader  is  not  familiar  with  the 
process  of  making  the  illustration.  The  book  deals, 
first,  with  the  method  of  representing  objects,  then 
explains  the  lines  used  in  projection  drawing,  the 
views  needed  to  make  the  outline  and  construction 
of  an  object  clear,  next  shows  the  most  commonly 
used  structural  shapes,  explains  the  scales  used  in 
drawing,  and  shows  structural  details  such  as  bolts, 
nuts,  rivets,  screws,  etc.     The  simple  views  in  median- 


CATALOG  NOTES 

COLUMBIA  RECORDING  THERMOMETERS 
with  rigid,  straight  or  angle  connection  and  flexible 
steel  capillary  connecting  tubing,  are  described  in  a 
circular  from  the  Schaefifer  &  Budenberg  Mfg.  Co., 
481  DeKalb  Ave.,  Brooklyn,  N.  Y. 

THE  JOSEPH. DIXON  CRUCIBLE  CO.,  Jersey 
City,  N.  J.,  has  just  published  a  new  booklet  entitled 
Graphite  for  the  Boiler.  This  booklet  deals  wath  no 
new  discovery,  for  graphite  has  been  sold  to  remove 
scale  from  boilers  for  many  years.  It  simply  states 
in  as  few  words  as  possible  why  and  how  Dixon's 
Boiler  Graphite  does  its  work. 

THE  GENERAL  ELECTRIC  CO.  has  just  is- 
sued Bulletin  No.  A-4103,  devoted  to  sewing  machine 
motors — for  family  size  machines.  This  bulletin  su- 
persedes the  company's  previous  bulletin  on  this  sub- 
ject, and  contains  illustrations  and  descriptions  of  the 
new  design  of  motor  perfected  bv  the  General  Electric 
Co. 

Bulletin  No.  A-4110,  supersedes  the  company's 
previous  bulletin  on  the  subject  of  cloth  pinions  and 
contains  additional  data  relative  to  tooth  dimensions 
and  instructions  for  the  selection  of  pinions. 

"CLEANING  LOCOMOTIVE  Arch  Tubes"  is 
the  title  of  Bulletin  W,  recently  issued  by  the  La- 
gonda  Mfg.  Co.,  of  Springfield,  Ohio.  The  pamphlet 
points  out  how,  due  to  the  fact  that  the  tubes  now 
used  by  many  large  railroads  for  supporting  arches  in 
the  fire  box  nre  subjected  to  enormously  high  temper- 
atures and  the  rate  of  water  evaporation  in  them  is 
high,  scale  deposits  form  quicklv.  A  special  type  of 
tube  cleaner  for  use  in  locomotive  arch  tubes  is  de- 
scribed Cooies  of  this  publication  may  be  had  by 
addressing  the  company  as  above. 

THE  INGERSOLL-RAND  CO.,  11  Broadway. 
New  York  City,  has  issued  a  20-page,  6  bv  q-in.  illus- 
trated 1)ulletin  descriptive  of  its  Imperial  "XB"  duplex 
power  driven  air  compressors,  showing  a  table  of  s'zes 
and  capacities.  These  machines  are  suitable  for  mine, 
tunnel,  quarry  and  contract  plants,  shop  and  foundrv 
equipments ;  air  power  plants  for  radwav  repair  shor)s 
and  for  switch  and  signal  service  ;  air  lift,  "return  air" 
displacement  pumping  systems,  and  for  general  in- 
dustrial applications  of  compressed  air.  Among  the 
many  recognized  advantages  of  duplex  construction 
in  power  d^i'^^en  air  compressors  ?re  :  a  balanced  con- 
struction with  quartered  cranks  effecting  an  equaliza- 
tion of  efforts ;  easier  duty  on  the  belt :  the  reduction 
of  structural  stresses  bv  this  balanced  construction  : 
the  ease  with  which  the  air  cylinders  can  be  com- 
pounded, with  all  the  attendant  economies  and  witli- 
out  any  increase  in  the  number  of  workin'T  parts.  The 
air  intake  valves  are  of  the  "Imperial  Corliss"  tvoe 
ooerated  from  eccentrics  on  the  main  shaft;  the  dis- 
charge valves  are  of  the  "Imperial  Direct  Lift"  pat- 
tern. 
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MINIMUM  SIZES  OF  BRANCH  PIPES  FOR   GRINDING, 
AND   BUFFING    WHEELS 


POLISHING 


Diameter  of  Wheels. 
Inches 


6  or  less,  not  over  1  in.  thick 

7  to    9  inc.,  not  over  1^  in.  thick. 
7  to  12  inc.,  not  over  l|  in.  thick . 

10  to  16  inc.,  not  over  2  in.  thick 
13  to  16  inc.,  not  over  2 
17  to  19  inc.,  not  over  3 
17  to  20  inc.,  not  over  3 

20  to  24  inc    not  over  4 

21  to  24  inc    not  over  4 
25  to  30  inc.,  not  over  5 


in.  thick . 
in.  thick . 
in.  thick . 
in.  thick, 
in.  thick . 
in.  thick . 


Emery  and  Other 
Grinding  Wheels 


Maxi'm 

Grinding 

Surface 

sq.  in. 


19 
43 


101 

'iso' 


302 
'472' 


Mini'm 
Diam.  of 
Branch 
Pipe  in 
in.- 


3 
3i 


4 
'4' 


Bufflng,  Polishing 
or   Rag  Wheels 


Maxi'm 
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SPACING   FOR   STREET  LIGHTS   WITH   HOLOPHANE   REFLECTORS. 
OPPOSITE    ARRANGEMENT 


SO  eO  70  30 

W/D  TH  OF  ROAD  WAY  W  FEE  T 


Extensive 


Intensive 


EXTENSIVE  TYPE  HOLOPHANE  LAMP  SHADE  AND  PHOTOMETRIC 
CURVES  OP  100-WATT  LAMP  WITH  AND  WITHOUT  SHADE 

INTENSIVE  TYPE  HOLOPHANE  LAMP  SHADE  AND  PHOTOMETRIC 
CURVES  OF  100-WATT  LAMP  WITH  AND  WITHOUT  SHADE 
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THE  OHIO  BRASS  CO.,  of  Mansfield,  O.,  has 
just  issued  a  circular  illustrating-  some  of  its  valves. 

BULLETIN  NO.  114  from  the  Goulds  Manufac- 
turing Co.,  Seneca  Falls,  N.  Y.,  contains  8  pages  of 
description,  illustrations  and  tables  relating  to  Goulds' 
vertical,  single  stage,  centrifugal  pumps. 

THE  HYDRO-CATOR,  a  new  liquid  gage,  is 
illustrated  and  its  uses  and  method  of  operation  are 
given  in  a  circular  from  Sterling  Gauge  Co.,  132  Ear- 
ned St.,  E.,  Detroit,  Mich. 

ARGUTO  OILLESS  BEARINGS,  made  of  wood 
which  has  been  chemically  treated,  are  discussed  in  a 
pamphlet  from  Arguto  Oilless  Bearing  Co.,  Philadel- 
phia, Pa. 

PENNSYLVANIA  PNEUMATIC  CO.'S  new 
bulletin  shows  Barr  "unit-compound"  air  compressors 
in  various  types  of  steam,  belt  and  electric  drive. 
Copies  may  be  had  by  addressing  the  company  at 
Erie,  Pa. 

ENGINEERING  DEPARTMENT  of  the  National 
Electric  Lamp  Association,  4411  Hough  Ave.,  Cleve- 
land, O.,  has  just  issued  Bulletin  llA,  describing  Maz- 
da street  series  lamps  and  giving  a  list  of  other  bulle- 
tins now  available. 

RELIANCE  ADJUSTABLE  SPEED  motor  of 
the  armature  shifting  type  is  described  as  a  direct- 
current  motor  that  runs  at  any  speed  and  develops 
a  constant  output  over  any  range  up  to  1  to  10,  requir- 
ing no  electric  controller.  Illustrations  are  also  given 
in  Bulletin  No.  1010  from  Reliance  Electric  and  En- 
gineering Co.,  Cleveland,  O. 

"KEEP  YOUR  BOILERS  Off  the  Scrap  Heap" 
is  the  title  of  a  folder  on  boiler  cleansing  chemicals 
manufactured  by  Thos.  C.  ^^'arley  &  Co.,  221  S.  Front 
St.,  Philadelphia. 

THE  NEW  CATALOG  of  Wm.  B.  Scaife  &  Sons 
Co.,  on  gasoline  storage  outfits,  gasoline  tanks,  garage 
tanks,  pumps,  etc.,  has  recently  been  received.  The 
outfits  and  tanks  are  suitable  also  for  oils  and  other 
Hquids. 

"HOW  TO  MAKE  Your  Canvas  Belts  Do  Best 
Work"  is  the  title  of  a  12-page  booklet  published  by 
the  Cling-Surface  Co.,  Buffalo,  N.  Y.  The  booklet 
is  well  illustrated  and  is  full  of  technical  arguments 
and  data  that  should  appeal  to  belt  users. 

A  BOOKLET  DESCRIPTIVE  of  the  H.  W. 
Johns-Manville  Co.'s  new  flooring,  called  J-M  (Mas- 
tic), is  now  ready  for  distribution,  and  can  be  had 
from  the  company,  at  its  New  York  address,  by  any- 
one interested. 

•FOLDER  NO..  6  of  the  historical  series  issued 
by  Jefferson  Union  Co.,  Lexington,  Mass.,  touches 
upon  the  character  and  achievements  of  Bolivar,  the 
Washington  of  South  America. 

Illustrations  and  some  details  concerning  Jefferson 
unions  are  given. 

THE  GENERAL  ELECTRIC  CO.  has  just  is- 
sued Bulletin  No.  A-4084,  devoted  to  centrifugal  com- 
pressors, which  supersedes  a  previous  bulletin  on  this 
subject. 

Bulletin  A-1061,  from  the  same  company,  describes 
electric  arc  headlights,  and  supersedes  the  company's 
previous   bulletin   on   the   subject. 


BULLETIN  NO.  A4069,  just  issued  by  the  General 
Electric  Co.,  is  devoted  to  the  subject  of  portable  and 
stationary  air  compressor  sets,  which  supersedes  the 
company's  previous  bulletin  on  this  subject 

FROM  NASON  MFG.  CO.,  71  Fulton  St.,  New 
York,  we  have  received  folders  describing  Walworth 
cast-iron  screwed  fittings,  Nason  steam  heater,  water 
pressure  regulator,  etc. 

A  CIRCULAR  FROM  James  McCrea  &  Co.,  558- 
560  Washington  Blvd.,  Chicago,  describes  the  Climax 
steam-joint  clamp,  the  Emergency  pipe  clamp,  the 
Skinner  Valve-reseating  tool  and  other  devices. 

AN  INSTRUCTIVE  BOOKLET  describing  the 
new  line  of  Victor  improved  gate  valves  is  issued  by 
the  Lunkenheimer  Co.,  of  Cincinnati,  Ohio,  who  will 
be  glad  to  send  a  copy  to  anyone  interested. 

THE  INDUSTRIAL  INSTRUMENT  Co.'s  Bul- 
letin No.  73  contains  40  pages  on  thermometers  and 
thermographs,  with  illustrations  and  specimen  charts 
and  scales.  Copies  may  be  obtained  from  the  com- 
pany at  50  Church  St.,  New  York,  and  Monadnock 
Bldg.,  Chicago. 


TRADE  NOTES 

TO  AID  THE  STUDENT  in  grasping  an  under- 
standing of  the  relation  of  the  current  and  magnetism  in 
an  induction  motor,  a  mechanical  illustration  has  been 
devised  by  Fairbanks,  Morse  &  Co.  The  device, 
known  as  a  current'o  scope,  is  illustrated  herewith 
and  shows  in  a  simple  and  correct  manner  how  the 
revolving  field  is  produced  by  the  action  of  alternat- 


Fairbanks, Morse  &  Co.  Chicago. 

PAT.  APPLIED  FOR  PRICE  25,4 


ing  currents  in  a  3-phase  induction  motor,  by  illus- 
trating the  varying  strength  of  the  current  in  each 
phase,  its  direction  and  the  position  of  the  shifting 
magnetic  poles.  To  those  interested  in  the  action 
of  an  induction  motor  the  current'o  scope  is  an  in- 
structive device  and  may  be  secured  from  Fairbanks, 
Morse  &  Co.,  Indianapolis,  Ind. 

WFIITLOCK  COIL  PIPE  CO.,  of  Hartford,  Conn., 
is  now  represented  in  Chicago  and  surrounding  terri- 
tory by  Adkins,  Young  &  Allen  Co.,  of  109  N.  Canal 
St.,  Chicago.  The  Whitlock  products  include  Ameri- 
can feedwater  heater,  American  Berryman,  Whitlock 
open  exhaust  heater  and  purifier  and  the  American 
hot  water  heater. 
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THE  BAYER  Steam  Soot  Blower  Co.,  St.  Louis, 
Mo.,  has  about  completed  a  new  building  adjoining  its 
present  plant  which  will  more  than  double  its  shop 
capacity.  With  the  increased  facilities  which  the  new 
shop  will  afford  the  company  will  be  in  a  position  to 
care  promptly  for  a  volume  of  business  that  has  been 
constantly  increasing. 

Recently  the  capital  stock  of  the  company  was 
increased  to  $100,000.  New  literature,  covering  a  line 
of  Soot  Blowers  for  every  type  of  boiler,  will  soon  be 
ready  for  distribution. 

IT  WAS  less  than  a  year  ago  that  The  Clipper 
Belt  Lacer  Co.,  Grand  Rapids,  Mich.,  moved  into  a 
new  and  perfectly  appointed  factory,  with  facilities 
that  seemed  ample  to  provide  for  future  business  de- 
mands. Today  a  factory  extension  of  7500  sq.  ft.  is 
under  construction  and  will  soon  be  ready  for  occu- 
pancy. With  the  added  shop  capacity  the  company 
hopes  to  keep  up  with  the  ever  increasing  demand  for 
Clipper  Belt  Lacing  Machines. 

IN  ACCORDANCE  WITH  its  policy  adopted  a 
number  of  years  ago,  the  Graton  &  Knight  Manufactur- 
ing Co.,  of  Worcester,  Mass.,  which  makes  oak  leather 
belt,  recently  held  a  salesmen's  convention  at  its  main 
factory  in  Worcester.  This  convention  was  attended 
by  the  company's  salesmen  from  all  parts  of  the  country, 
and  the  various  sessions  were  devoted  to  an  inspection 
of  the  factory,  to  a  study  of  methods  of  manufacture,  as 
well  as  to  the  sale  and  application  of  the  compafty's  pro- 
ducts. At  the  conclusion  of  the  convention  a  banquet 
was  served  at  which  more  than  loo  officers,  salesmen  and 
other  employes  were  present.  A  feature  of  this  year's 
meeting  which  was  especially  inspiring  to  those  in  at- 
tendance was  the  presence  of  Henry  C.  Graton,  founder 
of  the  business.  To  a  very  large  extent  the  phenomenal 
growth  of  the  business  from  a  small  belt  shop  in  185 1 
to  a  plant  that  is  one  of  the  largest  of  its  kind  in  the 
world  is  to  be  attributed  to  the  sagacity  and  wisdom 
of  Mr.  Graton  and  his  early  associates,  and  to  the  per- 
sistent adherence  of  the  firm  to  the  poHcy  early  adopted 
of  endeavoring  to  meet  the  steadily  increasing  demands 
for  the  most  serviceable  leather  belting. 

FORTY-FIVE  YEARS  ago,  in  1868,  the  firm  of 
Adam  Cook's  Sons  was  founded  in  Albany,  N.  Y.,  as 
the  Albany  Lubricating  Compound  and  Cup  Co.  by  Adam 
Cook,  who  attacked  the  problem  of  lubrication  in  an  en- 
tirely original  manner,  and  finally  produced  a  compound 
that  was  what  he  wanted  and  which  he  called  Albany  Lu- 
bricating Compound ;  but  the  engineers  of  this  country 
soon  called  it  Albany  Grease,  and  it  lias  ever  since  been 
known  by  that  name. 

The  first  small  plant  in  Albany  was  outgrown  in  4 
years  and  in  1872  larger  quarters  were  secured  along  the 
river  front  at  231  West  St.,  New  York  City.  Here  future 
growth  in  1881,  forced  a  move  to  still  larger  quarters  at 
313  West  St.,  where  additions  were  continually  made 
to  meet  the  growing  demands  until  it  was  finally  decided 
that  it  would  be  better  to  concentrate  the  different  de- 
partments and  plan  the  manufacturing  system  according 
to  modern  principles  and  to  bring  under  one  roof  and 
in  close  relation,  all  of  the  various  departments  of  the 
business.  After  30  yr.  the  West  St.  plant  was  abandoned 
and  the  present  modern  commodious  plani-  at  708-710 
Washington  St.  was  placed  in  service. 
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Positions  Wanted 


POSITION  WANTED— AS  ENGINEER  or  switch-board 
operator  in  large  station.  Nine  years  experience,  engines,  boil- 
ers, turbines.  A.  &  D.  C.  currents.  Well  up  in  modern  plant 
methods.  Total  abstainer.  N.  E.  C,  No.  8  Arlington  Ave., 
Morgantown,  W.  Va.  5-15-1 

POSITION  WANTED— Electrical  Engineer  wants  to  locate 
with  some  reliable  isolated  plant  in  Public  Service  plant,  nine 
years'  experience  at  estimating,  constructing  and  mining  plants. 
Can  give  best  of  references  as  to  ability  and  habits.  Chas. 
Thomas,  Jr.,  Box  464,  Aurora,  Ind.  5-15-1 

EMPLOYER  AND  EMPLOYEE  at  that  critical  moment 
when  each  needs  the  other  find  Efficient  Service  Co.,  1340  Mon- 
adnock  Bldg ,  Chicago,  111.,  "Efficient."  R.  E.  Plumbe,  Pres. 
Write  for  evidence.  tf. 
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POSITION  WANTED— As  engineer  or  switch-board  operator 
in  large  station.  Have  eight  years  experience  in  power  station, 
with  high  and  low  speed  engines.  Direct  and  alternating  current 
generators.  Prefer  middle  or  western  states.  Address  Bo.x 
^3,   Practical   Engineer,   Chicago,   111.  5-15-1 


POSITION  WANTED— By  first  class  gas  engineer.  A.  and 
D.  Current.  Can  give  results  and  best  reference.  Sober  and 
steady.  Third  year  present  plant.  Address  Box  296  Practical 
Engineer,  Chicago,  111. 

POSITION  WANTED— As  chief  engineer,  age  31 ;  married, 
understands  electric  machine,  mechanical  drawing,  first  class 
Ohio  license ;  can  give  reference.  Wages  depend  on  the  cost 
of  living  at  that   place.     Address,   Box  292,   Practical   Engineer. 

Wanted 


WANTED— ENGINEERS  and  Mechanics  to  use  and  sell  my 
calipers  and  levels ;  l.beral  inducements.  Ernst  Smith,  Colum- 
bia, Pa.  5-15-1 


AMERICAN  SERVICE  CO.,  Pittsburgh,  Pa.,  require  records 
of  engineers,  superintendents  and  production  clerks  for  executive 
and  shop  vacanc.es.  5-1-2 

WANTED— ALL  STEAM  USERS  to  have  clean  boilers  with- 
out usmg  compounds  or  chemicals  in  any  form.  Write  "Otis," 
No  317  Norfolk  Ave.,  Buffalo,  N.  Y.  tf. 

IE  YOU  ARE  a  night  engineer,  spend  a  few  hours  each  day 
taking  subscriptions  for  Piactical  Engineer.  Y'ou  will  be  paid 
well.     Write  Subscription  Dept.     They  will  start  you  in  at  once. 

WANTED  EVERY  ENGINEER  to  have  our  pamphlet  for 
setting  valves  on  Corliss  Engines,  simple  and  compound,  With 
one  or  two  eccentrics.  Sent  free.  Lindstrom's  ^Machine  Works, 
200  South  Ihird  St.,  AUentown,  Pa.  tf. 


Help  Wanted 


DETROIT  MANUFACTURERS  of  Boiler  Specialties  have 
an  opening  for  a  sober,  aggressive  type  of  engineer  who  thinks 
he  would  make  a  good  salesman.  We  want  a  man  of  good 
appearance,  a  good  talker,  with  a  wide  acquaintance  among 
engineers  in  your  terr.tory.  This  is  an  unusual  opportunity  for 
a  permanent  connection  with  an  old  established  business,  on  a 
verv  attractive  bass.  .Address,  Box  305,  Practical  Engineer, 
Chicago,  111.  5-15-3 

RESIDENT  SALES  MANAGER  to  sell  Tidman's  Reinforced 
Hollow  Concrete  Poles  and  State  Rights.  Calling  only  on  steam 
and  electric  railways,  telegraph,  telephone,  gas  and  power  lines ; 
states,  counties  and  cities  for  ornamental  purposes.  No  compe- 
tition. Endorsements  of  highest  class  engineers.  No  experi- 
ence needed.  To  result  getter,  income  very  large.  Permanent 
future.  State  what  territory  and  submit  references.  941  Mon- 
adnock  Bldg.,  San  Erancisco.  5-1-2 

WWNTED — An  additional  subscription  solicitor  wanted  to 
cover  towns  in  state  of  Washington.  Excellent  chance  to  earn 
extra  money..  Write  to  Subscription  Department.  tf. 


FOR  SALE — 14-32  Watts  Campbell  Corl  ss  engine,  seen  run- 
ning until  Mav  1st;  condition  like  new,  $600.  Duzets  &  Son,  40 
Church  St..  New  York.  tf. 


Patents  and  Patent  Attorneys 


PATENTS  SECURED — Send  sketch  or  model  for  search. 
Book  containing  over  200  mechanical  movements,  advice  and 
search  free.  W.  N.  Roach,  Jr.,  515  Metzerott  Building,  Wash- 
ington, D.  C.  5-15-7 

PATENTS  WITHOUT  ADVANCE  attorney's  fees.  Send 
sketch  for  free  report.  Books  free.  Fuller  &  Fuller,  Washing- 
ton, D.  C.  5-15-2 


LAWRENCE  J.  GALLAGHER,  formerly  assistant  examiner 
United  States  Patent  Ofliice ;  solicitor  of  patents.  2  Rector  St., 
New  York.  5-15-3 


THE  PATENTOME  is  interesting  and  instructive.  A  liberal 
education  in  patents  and  how  to  get  them.  Free  on  request. 
Established  1865.  Anderson  and  Son,  Patent  Solicitors,  710 
G  St.,  Washington,  D.  C.  5-1-2 


PATENTS  THAT  PROTECT  AND  PAY.  Advice  and 
books  free.  Highest  references.  Best  results.  Promptness  as- 
sured. Send  sketch  or  model  for  free  search.  Watson  E.  Cole- 
man, Patent  Lawyer,  624  F  Street,  Washington,  D.  C.  tf. 


PATENTABLE  IDEAS  WANTED— Send  for  3  free  books, 
R.  B.  Owens,  28  Owens  Bldg.,  Washington,  D.  C.  tf. 

PATENTS — H.  W.  T.  Jenner,  Patent  Attorney  and  Mechanical 
E.xpert,  606  F  St.,  Washington,  D.  C.  Established,  1883.  I  make 
a  free  examination  and  report  if  a  patent  can  be  had  and  the 
exact  cost.     Send  for  full  information.  tf. 


"PATENT  PROFIT  from  Patton  Service,"  is  the  title  of  our 
instructive  booklet  for  inventors;  sent  free  upon  request.  Strong 
patents  tiiat  legally  protect  are  our  specialty.  Send  sketch  or 
model  todav.  Harry  Patton  Co.,  3v30  McGill  Bldg.,  Washington, 
D.   C.  '  tf. 


PATENTS — C.  L.  Parker,  Attorney-at-Law  and  Solicitor  of 
Patents.  Patents  secured  promptly  and  with  special  regard  to 
the  legal  protection  of  the  invention.  Handbook  for  inventors 
sent  upon  request.     186  McGill  Building,  Washington,  D  C.         tf. 


Educational  and  Instruction 


ENGINEERS'  POCKET  MANUAL,  175  pages,  edited  by 
University  of  Tennessee,  will  be  mailed  every  subscriber  sending 
in  one  new  subscription  to  Practical  Engineer.  Gild  edges, 
bound  in  leather.  tf. 


Miscellaneous 


For  Sale 


IF  YOU  ARE  an  operating  engineer,  we  know  the  Fetta  Hot 
Process  Water  purifier  will  interest  you.  We  would  be  glad  to 
have  your  request  for  further  information.  Address  the  Fetta 
Water  Softener  Co.,  Richmond,  Ind.  tf. 


FOR  SALE — A  double  tandem  automatic  gas  engine,  250  H.P. 
on  natural  gas,  or  200  H.P.  on  producer  gas.  We  are  prepared 
to  over  a  great  bargain.  Phoenix  Iron  Works  Co.,  Meadville, 
Pa.  5-15-3 

CLOSING  OUT  ENTIRE  line  of  Stickney  engines.  Brand 
new  and  guaranted  by  the  manufacturers :  List  price  less  25  per 
cent  F.  O.  B.  Bridgeport.  Sizes  1% — 5 — 7  hp.  Waldorf  Motor 
&  iMachine  Co.,  135  Cannon  St.,  Bridgeport,  Ct.  5-15-1 


ENGINEERS— DO  YOU  WANT  to  utilize  your  exhaust 
steam  for  heating  or  drying  purposes,  without  back  pressure  on 
your  engine?  If  so,  address  Monash-Y'ounker  Co.,  1413  W. 
Jackson  Blvd.,  Chicago,  111.  tf. 


MAKE  MONEY  on  the  side.  Here's  your  chance  to  work  out 
some  money  for  yourself.  Get  subscriptions  for  Practical  En- 
gineer. It  pays  well.  Just  drop  a  line  to  the  Subscription  Dept. 
Thev  will  tell  vou  how.  tf. 
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Sparks  From  The  Advertising  Pages 


A  salesman's  curiosity  was  aroused  in  one  of 
the  power  plants  he  visited  recently,  by  the  sight 
of  a  shelf  filled  with  old  copies  of  Practical  En- 
gineer. "Why  do  you  keep  all  of  those  old  mag- 
azines?" he  asked.  "You  don't  read  them,  more 
than  once,  do  you!" 

"I  read  some  of  them  several  times  over,"  the 
engineer  answered,  "and  most  of  them  are  fin- 
gered over  more  than  once  each  year.  That  shelf 
is  my  library.  Those  magazines  contain  the  very 
meat  of  knowledge  essential  to  my  position.  Their 
advertising  pages  are  valuable  as  a  buying  guide. 
I  frequently  refer  to  them  here  at  the  plant  and 
often  take  some  of  them  home  to  read  during  the 
evening, ' ' 

All  honor  to  this  engineer.  He  appreciates  the 
responsibility  and  confidence  that  his  firm  has 
placed  in  his  judgment  and  he  utilizes  his  spare 
moments  in  reading  to  educate  that  judgment  to 
be  right. 

At  night,  under  the  evening  lamp,  in  the  cheer- 
fulness of  his  home,  he  builds  the  foundation  of 
his  future  value  to  employer,  world,  and  himself. 
He  explores  the  advertising  pages  for  new  knowl- 
edge. He  forms  his  opinions  and  decisions  re- 
garding the  value  of  machines  and  materials  on 
worth — when  he  has  no  voluble  salesman  at  his 
elbow,  urging  a  decision,  or  to  cover  deficiencies 
with  glibness. 

Preparation  is  the  forerunner  of  success. 
Gorgas,  who  transformed  swampy  Panama  into 
a  livable  land;  Hobson  who  sunk  the  Merrimac 
in  the  entrance  of  Santiago  Harbor;  and  Eads 
whose  jetties  keep  the  Mississippi  river  navigable 
at  her  mouth,  were  men  whose  preparation  en- 
able them  to  give  valuable  service,  when  needed. 


Men  of  the  right  stamp  keep  step  with  Time. 
They  fortify  themselves  against  the  unexpected 
as  well  as  the  regular.    They  are  ivorth  while. 

Such  a  man  is  John  Craig  Scott,  Pittsburgh, 
Pa.  He  had  a  big  job  on  his  hands.  How  he 
prepared  for  it,  he  tells  in  this  paragraph  taken 
from  his  letter  concerning  Practical  Engineer. 

"Though  of  late,  on  account  of  being  in  charge 
of  the  installation  for  a  complete  new  power  plant 
in  our  new  factory,  I  must  say  the  advertising 
pages  have  received  more  attention  from  me  m 
the  past  six  months  than  any  other  part,  and  no 
one  can  estimate  the  help  these  pages  have  been 
to  me  in  selecting  steam  and  electrical  appliances 
best  suited  to  our  requirenients,  'It  pays  to  ad- 
vertise' is  an  old  saying  which  is  generally  under- 
stood to  mean  from  the  manufacturer  or  the 
agent;  but  I  think  the  biggest  dividends  from 
advertising  are  unknowingly  reaped  by  the  reader 
— both  from  an  educational  as  well  as  economical 
point  of  view." 

'Are  you  a  Scott,  a  Gorgas,  an  Eads  or  a  Hob- 
son?  Would  5^ou  know  where  to  buy  the  right 
material  from  boiler  to  oil  can  if  you  were  called 
upon  to  purchase  the  complete  outfit  for  a  new 
power  plant,  right  now! 

To  know,  how,  when  and  where  to  buy,  is  essen- 
tial knowledge.  This  is  the  day  when  employers 
are  con^dnced  by  dollar s-and-cents  results. 

The  manufacturers  of  Power  Plant  Equipment 
make  it  easy  for  you  to  gain  this  knowledge. 
Through  the  Advertising  Pages  of  Practical  En- 
gineer thej^  send  the  message  of  their  products. 
All  you  need  to  do  is  read. 

Make  the  most  of  your  opportunity. 


Trade-mark,  Reg.  U.  S.  Pat.  Off. 
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POWER  PLANT  IN  WOODMEN  OF  THE  WORLD  BLDG. 

An  Isolated  Plant  Furnishing  All  Mechanical,  Electrical  and  Temperature  Needs  of  a  Building."   Storage 

Battery  a  Distinctive  Feature 


T    WOULD    SEEM    STRANGE    that 

1  Woodmen  should  overstep  the  bounds 

of  their  profession  and  erect  a  building 
almost  completely  without  wood,  but 
that  is  what  has  happened  in  Omaha, 
and  the  Woodmen  of  the  World  have 
one  of  the  most  up-to-date  office  build- 
ings in  the  country.  Eighteen  stories  of  steel  and 
brick  structure  tower  far  above  all  other  buildings  in 


light  producers  in  the  city  to  do  better  if  they  can. 
Such  a  challenge  as  that  is  broad  and  invites  investiga- 
tion. 

So  we  started  with  the  boiler  room,  after  taking  a 
casual  glance  through  the  building,  to  learn  the  class 
of  service  which  would  be  demanded  from  the  plant. 
Omaha  has  recently  put  into  effect  an  ordinance  pro- 
hibiting smoke  from  power  plants,  that  is,  a  plant 
which  smoke's  more  than  9  min.  total  during  an  hour  is 


FIG.   1.     GENERATING   UNITS  IN  THE   WOODMEN   OF  THE  WORLD    BUILDING 

the  neighborhood  of  14th  and  Farnam  Streets,  and  at  subject  to  a  fine  and  we  find  in  this  plant,  which  is 
night  shed  beams  of  light  to  all  parts  of  the  city  from  compelled  to  use  Iowa  coal,  equipment  which  is  de- 
the  observation  roof  and  would  seem  to  challenge  all      signed  to'  accomplish  smokeless  combustion. 
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Three  Lyons  boilers,  which  are  combination  water 
tube  and  fire  tube  construction,  constitute  the  steam 
generating  equipment.  Each  has  a  capacity  of  175 
hp.,  with  1750  sq.  ft.  of  heating  surface  or  10  sq.  ft. 
per  boiler  horsepower  rating.  The  pressure  rating  is 
150  lb.  per  sq.  in.,  although  the  boilers  are  operated 
at  135  lb.  Hand  fired,  Dutch  oven  furnaces,  fitted  with 
rocking  grates,  are  placed  under  the  boilers,  these  be- 
ing furnished  by  the  Chicago  Tile  Arch  Co.,  of  Chi- 
cago. Boiler  equipment  consists  of  Williams  high  and 
low  water  alarm  columns,  pop  safety  valve.  Marsh 
illuminated  dial  steam  gage,  Diamond  Power  Specialty 
Co,  flue  blower,  Ellison  differential  draft  gage  grad- 
uated to  0.01  in.,  2  angle  blowoff  valves,  made  by  the 


To  elevate  the  drainage  of  the  power  plant  and 
basement  from  the  sump  to  the  sewer  a  Yeoman's 
duplex  electric  ejector  is  employed,  while  for  emer- 
gency use  there  are  2  pumps  made  by  the  Nye  Specialty 
&  Machine  Co.,  which  may  be  employed.  One  of  these 
is  located  in  the  boiler  room  and  pumps  from  the 
sump,  while  the  other  is  in  the  engine  room  and  is 
used  to  drain  the  exhaust  pipe  tunnel  should  it  become 
flooded. 

Coal  is  dumped  from  wagons  in  the  alley  to  2 
bunkers  directly  in  front  of  the  boilers,  and  fed  by 
hand  to  the  furnaces,  the  capacity  of  each  bunker 
being  4  car  loads.  Ashes  are  carried  by  a  motor-driven 
bucket  elevator  to  wagons  in  the  allev- 


apEmin  lin£:-i- 


FIG.  2.     GENERAL  LAY-OUT  OF  THE  BOILER  AND  ENGINE  ROOMS 


Yarnell  Waring  Co.,  backed  by  cocks,  and  a  Fisher 
governor  for  controlling  feed  water. 

For  ordinary  operation,  1  boiler-feed  pump  takes 
care  of  the  battery;  this  is  a  Canton-Hughes  duplex 
pump,  8  by  4^/^  by  10  in.,  and  takes  the  water  from  the 
heater  at  about  212  deg.  F.,  delivering  it  through  a 
Venturi  water  meter  to  the  boilers.  There  is  also  an 
emergency  line  entirely  separate  from  that  ordinarily 
used  through  which  a  Piatt  Iron  Works  Co.  tr"iplex 
pump  feeds  the  boilers.  This  pump  is  single' acting,  4>^ 
by  6  in.,  and  run  by  a  5-hp.  Crocker-Wheeler  motor. 

Blowing  down  is  done  into  a  blowoff  tank  which 
overflows  into  another  tank  and  then  to  the  sump  pit; 
these  tanks  are  both  vented  to  the  roof. 


The  flue  gases  are  conducted  to  the  stack  by  a 
common  breeching  made  of  3/16-in.  tank  steel,  55  by 
72  in.,  covered  with  85  per  cent  magnesia  blocks  bound 
with  duck  and  painted.  Excellent  draft  is  secured 
with  the  stack,  which  is  280  ft.  high  and  6  ft.  4  in. 
diameter. 

Draft  is  automatically  regulated  by  a  damper  in 
the  main  breeching  under  the  control  of  a  Spencer 
damper  regulator,  in  addition  to  which  there  is  a  hand 
operated  damper  in  the  breeching  of  each  boiler. 

Engine  Room 

POLLOWING  now  the  course  of  the  steam  from  the 

boilers,  we  are  led  to  the  engine  room.     Steam  is 

conducted  through  angle  stop  valves  and  pipes  with 
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long  radius  bends  to  a  common  header,  which  is  pro- 
vided with  suitable  drains,  and  from  this  a  loop  of 
piping  takes  steam  to  the  main  units  and  pumps. 

Generating  units  consist  of  3  Fleming  Harrisburg 
engines,  direct  connected  to  Crocker-Wheeler  gener- 
ators. The  largest  unit  is  rated  at  300  hp.,  having  a 
cylinder  22  by  20  in.,  and  runs  a  200-kw.  generator 
at  150  r.p.m.  The  generator  is  wound  for  the  3-wire 
system,  230-115  volts,  870  amp.,  being  capable  of  carry- 
ing an  unbalanced  load,  giving  218  amp.  on  the  neutral 
wire. 

The  second  unit  in  size  is  rated  at  150  hp.,  having 
a  cylinder  17  by  16  in.,  and  runs  a  100-kw.  generator 
at  170  r.p.m. ;  the  voltage  is  the  same  as  for  the  large 
unit,  and  the  winding  will  take  care  of  430  amp.  and 
109  amp.  in  the  neutral. 

An  80-hp.  engine,  12  by  13-in.  cylinder,  of  the  same 
type  is  the  smallest  unit,  and  drives  a  50-kw.  generator 


Steam  pressure  110  lb.  Revolutions  per  Minute 
170.  Noncondensing.  Clearance  Head  End  6  per 
cent.     Clearance  Crank  End  5.52  per  cent. 

Load 25%     50%     75%  100%  125% 

Specified  requirements.  33.3      25.3      23.8      24.3      25.3 

Dry  steam  by  test 29.8    23.64    22.86    23.06    23.28 

I.  hp 39.95  77.91  114.375  146.169  194.69 

Regulation 

Spec.  Requirements — Regulation  Guarantee — No 
load  to  full  load  1%  per  cent. 

Spec.  Requirements — Instantaneous  Variation — No 
load  to  full  load  1,^4  per  cent. 
Speed  of  engine  by  test — No  load — 173  r.p.m. 

"       "        "         "       "        j4       "        172  r.p.m. 

"       "        "         "       "        y2       "        172  r.p.m. 

"       "        "         "       "        M       "        1^1  r.p.m. 

"       "        "         "       "      Full     "        171  r.p.m. 
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SEC.  AT  BOILER  PRONTS 


PIG.   3.     CROSS  SECTIONS  OP   STEAM  PIPING 


at  225  r.p.m. ;  the  winding  is  proportioned  to  care  for 
217  amp.  in  the  main  leads  and  54  amp.  in  the  neutral. 
These  engines  are  equipped  with  nonreleasing 
Corliss  valve  gear  which  is  operated  by  2  eccentrics  on 
the  main  shaft,  and  the  steam  valves  are  under  the 
control  of  the  flywheel  governor  which  makes  the 
engines  noiseless  in  operation  and  the  economy  of 
steam  is  exceedingly  good.  The  specifications  under 
which  the  150-hp.  engine  was  built  are  similar  to  those 
for  the  other  engines,  and  a  summary  of  the  contract 
requirements  and  the  result  of  the  test  made  of  the 
engine  prior  to  installation  are  given  below : 


Speed  of  engine  by  test— l^  load— 169.857  r.p.m. 

Instantaneous  Variation — No  load  to  full  load — 2 
r.p.m. 

From  the  curve  plotted  of  the  results  of  this  test, 
shown  in  Fig.  5,  it  will  be  noted  the  steam  economy 
over  a  wide  range  of  load  is  exceedingly  constant,  the 
variation  being  scarcely  a  pound  from  Yi  to  1^4  load. 

The  steam  connections  to  these  engines  are  6,  5 
and  4-in.  respectively,  there  being  a  Direct  steam  sep- 
arator just  above  the  cylinder  of  each  engine.  The  ex- 
haust connections  are  8,  7  and  iy^-in.  respectively, 
and,  during  winter  months,  take  the  exhaust  to  the 
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heating  system  under  about  1  lb.  back  pressure.  Dur- 
ing the  warm  seasons  the  exhaust  is  direct  to  at- 
mosphere through  a  relief  valve  and  a  13-in.  pipe  in 
the  stack  shaft. 

Refrigerating  System 

POR  the   comfort  of  tenants   and  the   needs   of  the 

kitchens  in  the  building,  the  engineer  is  called  upon 

to  furnish   cold   drinking  water   and   maintain   a   low 


circulating  pipe,  through  which  the  water  is  kept  flow- 
ing by  means  of  a  pump  in  the  engine  room.  Water 
furnished  for  drinking  purposes  is  thoroughly  filtered 
and  sterilized  before  it  is  cooled. 

In  the  basement  of  the  building  is  a  cafeteria  and 
on  the  top  floor  the  kitchen  of  the  Commercial  Club, 
the  cooling  boxes  in  these  kitchens  are  provided  with 


FIG.  4.     STEAM  GENERATING  EQUIPMENT    . 

temperature   in   the  cooling  boxes.     Throughout  the 
entire  building,  at  most  convenient  places,  are  located 


CURVE    OF    STEAM    CONSUMPTION    GUARANTEED    AND 
RESULTS    OF    TEST 


coils  through  which  brine,  at  a  temperature  of  16  deg. 
P.,  is  circulated.  All  the  refrigerating  piping  is  thor- 
oughly insulated  with  cork  covering  in  order  to  main- 
tain the  temperature  as  low  as  possible. 

To  supply  these  demands  for  refrigeration  a  5-ton 


FIG.    6.      REFRIGERATING    APPARATUS    IN    ENGINE    ROOM 


drinking  water  fountains  which  are  furnished  with 
water  at  40  to  50  deg.  The  faucets  are  connected  by 
as  short  and  direct  pipes  as  possible  to  the  cold  water 


outfit  was  furnished  by  the  Baker  Ice  Machine  Co.,  and 
is  shown  in  Pig.  6.  The  compressor  is  driven  by  a 
15-hp.   Crocker-Wheeler   motor.     Two   Porbes   water 
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sterilizers  and  2  International  filters  are  used  in  puri- 
fying the  drinking  water. 

There  are  2  drinking  water  pumps,  one  of  these 
being  kept  as  a  reserve;  both  of  these  are  2^  by  4- 
in.  Piatt  Iron  Works  Co.  triplex  pumps  driven  by 
3-hp.  motors.  The  brine  circulating  pump  is  of  the 
centrifugal  type  direct  connected  to  a  6-hp.  motor  and 
runs  at  a  speed  of  1050  r.p.m. 

Heating  System 

^S  previously  stated,  the  exhaust  steam  from  the  en- 
gines and  all  auxiliaries  goes  through  a  Cochrane  oil 
separator  to  the  heating  system.     In  a  bypass,  how- 
ever, from  the  exhaust  main,  is  connected  a  National 


sure.  The  returns  from  the  heating  system  are  led  to 
an  expansion  tank  in  the  engine  room  and  used  for 
feeding  the  boiler. 

Two  pumps  are  provided  for  maintaining  the  vacu- 
um on  the  return  heating  pipes,  one  of  these  being  for 
emergency  use.  The  main  pump  is  driven  by  a  3-hp. 
motor,  the  dimensions  of  the  cylinder  being  10  by  8  in. 
The  other  vacuum  pump  is  a  Burnham  simplex,  8  by 
10  by  12,  and  is  equipped  with  a  Fisher  governor.  The 
pumps  are  shown  in  the  foreground  of  Fig.  7.  These 
pumps  discharge  the  water  to  a  supply  tank  from  which 
it  is  fed  as  needed  to  the  boilers. 

Heating  of  the  main  entrance  is  done  by  the  in- 
direct method,  the  coils  being  located  in  the  fan  room 


FIG.  7.     PUMPS  USED  IN  THE  HEATING  AND  HOUSE  WATER     SYSTEMS 


open  type  feed-water  heater,  with  the  valves  so  ar- 
ranged that  any  portion  of  the  exhaust  steam  may  be 
passed  through  the  heater. 

The  vacuum  heating  system  employed  was  de- 
signed by  the  National  Heat  and  Regulator  Company 
and  piping  is  done  on  the  downward  supply  plan,  2 
main  headers  in  the  pent  house  supplying  the  steam 
to  the  various  drops  which  are  connected  to  the  radi- 
ators, these  having  but  one  connection.  Temperature 
in  the  various  rooms  is  regulated  by  the  National 
thermostatic  system  of  control.  Two  simplex  Marsh 
air  compressors  supply  air  at  15  lb.  pressure  to  operate 
the  thermostatic  system. 

Ordinarily  the  engines  exhaust  against  a  pressure 
of  less  than  a  pound,  this  being  maintained  by  a  back- 
pressure valve,  but  during  the  summer  months  the  ex- 
haust is  carried  to  the  roof  against  atmospheric  pres- 


in  the  basement,  and  the  air  is  blown  across  them  to 
the  hallway  by  means  of  a  motor  driven  fan. 

In  connection  with  the  heating  system  may  be  men- 
tioned the  house  water  heaters  which  supply  the  hot 
water  for  all  lavatories  of  the  building.  They  are 
heated  by  exhaust  steam  under  the  control  of  Foster 
thermo  regulators  which  maintain  the  temperature  of 
the  water  constant.  Thermo  traps  drain  the  coils  of 
the  heater.  These  heaters  also  have  live  steam  con- 
nections which  can  be  used  when  the  engines  are  not 


runnmg. 


House  Water  System 


PITY  water  is  used  throughout  the  building,  but  the 

pressure  at  which  it  is  furnished  is  not  sufficient 

to  carry  it  to  the  upper  floors  so  the  lower  floors  are 

supplied  by  direct  city  pressure  while  water  used  on 
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the  upper  floors  is  pumped  to  2  tanks  in  the  pent  house, 
whence  it  flows  by  gravity  as  required.  A  Piatt  Iron 
Works  Co.  triplex  pump  driven  by  a  20-hp.  motor  and 
equipped  with  an  Ashton  relief  valve  is  generally  used 
for  elevating  the  water  from  the  city  mains  to  the 
roof,  while  as  a  reserve,  a  Canton-Hughes  duplex  pump, 
8  by  4^/2  by  10  in.,  equipped  with  a  Fisher  governor, 
has  been  provided. 

By  placing  a  check  valve  in  the  discharge  pipe  of  the 
supply  tank,  and  a  Siamese  connection  at  the  street, 
water  for  fire  protection  can  be  taken  from  the  service 
tanks  in  the  pent  house  until  the  fire  engine  arrives, 
when  the  firemen  can  connect  directly  to  the  supply 


PIG.    8. 


HOUSE    WATER   HEATERS    AND    BILGE    PUMPS    AT    THE 
REAR    OP   THE    BOILERS 


piping  and  submit  it  to  any  pressure  which  may  be 
required  without  overflowing  the  supply  tanks. 

Storage  Battery  Equipment 

^^HERE  a  power  plant  of  this  size  furnishes  a  large 
portion  of  its  capacity  for  electric  elevators,  con- 
siderable advantage  can  be  had  by  floating  a  storage 
battery  on  the  line,  thus  maintaining  a  generator  load 
that  is  without  pronounced  peaks  and  a  remarkably 
steady  voltage,  a  most  desirable  condition  for  lighting 
service.  While  the  original  intention  in  installing  the 
battery  was  to  use  it  for  carrying  the  night  load,  the 
demands  upon  the  plant  of  some  tenants  secured  sub- 
sequently required  that  one  of  the  generating  units  be 
kept  in  operation  so  the  battery  is  floated  upon  the  line 
supplying  current  to  the  elevators  and  the  success  of 
this  arrangement  has  been  remarkable. 

Placed  in  a  room  by  itself,  the  battery  consists  of 
134  Gould's  cells,  34  of  which  are  end  cells.  These  are 
connected  on  the  3-wire  system  for  110-220  volts.    As 


ordinarily  operated  the  battery  is  given  an  overcharge 
once  a  week.  The  distilled  water  used  to  replenish 
that  evaporated  from  the  cells  is  made  in  the  plant  and 
quite  an  item  of  expense  is  thus  avoided. 

The  booster  set  located  in  the  engine  room  and 
shown  in  Fig.  9,  is  the  product  of  the  Ridgway  Dynamo 
&  Engine  Co.,  and  consists  of  1  25-hp.  motor  operating 
on  230  volts  at  1500  r.p.m.,  2  5-kw.  generators  supply 
current  at  30  volts,  160  amp.  and  2  1-kw.  generators 
furnish  current  at  125  volts,  2  amp.  These  are  all  on  1 
bed  and  direct  connected  to  each  other  by  couplings. 

Switchboard 

Y\/^ERE  you  to  make  a  casual  observation  of  this  plant, 
probably  the  most  attractive  equipment  would  be 
the  switchboard.  This  is  complete  in  every  detail  and 
is  made  up  of  11  panels.  Three  of  these  are  equipped 
for  controlling  the  generators,  each  being  supplied 
with  2  ammeters,  2  circuit  breakers,  2  totalizing  watt- 
meters, rheostat,  voltmeter  switch  and  knife*  switches.  A 
gage  panel  has  mounted  upon  it  a  recording  pyrometer 
for  flue  gas  temperature,  a  recording  thermometer  for 
feed-water  temperature,  both  made  by  the  Bristol  Co., 
also  a  recording  pressure  gage  for  boiler  pressure,  a 
water  gage  for  pressure  on  service  pipes,  an  indicating 
steam  pressure  gage,  a  compound  vacuum  and  pressure 
gage  for  the  heating  system,  and  an  air  pressure  gage 
all  made  by  the  Ashton  Valve  Co. 


FIG.  9. 


AIR  COMPRESSORS,  BOOSTER  SET  AND  VENTURI  WATER 
METER 


Aside  from  these  panels  are  2  for  controlling  the 
storage  battery,  1  for  the  elevators  and  3  service  panels, 
while  2  voltmeters  are  hung  on  a  bracket  at  the  end 
of  the  switchboard.  The  board  is  the  product  of  the 
Walker  Electric  Co. 

Elevator  Equipment 

"^ND  Henry  was  shot  up  to  the  roof  in  the  express 
elevator"  or  some  similar  expression  is  frequently 
read  in  stories  but  the  author  never  stops  to  tell  who 
did  the  shooting,  but  why  should  he,  Henry  was  not 
hurt  and  probably  the  hero  enjoyed  the  ride  as  did 
the  w^riter  when  taken  to  the  roof  of  the  W.  O.  W. 
Building  which  has  6  elevators  for  passenger  service, 
one  being  used  also  as  required  for  handling  freight. 
These  are  of  the  latest  design  Otis  electric  elevators, 
each  being  operated  by  a  30-hp.  motor  in  the  pent 
house  where  the  controlling  switchboards  are  located. 
The  motors  are  rated  for  220  volts,  130  amp.  at  143 
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r.p.m.  and  are  direct  connected  to  the  cable  sheaves. 
Each  elevator  is  a  unit  in  itself  being  provided  with  a 
separate  switchboard  with  circuit  breakers,  rheostats, 
safety  devices,  etc.  An  interconnected  signal  system 
has  contacts  operated  by  endless  chain  from  each 
motor  and  a  position  indicator  for  the  starter  on  the 
first  fioor  is  also  operated  by  the  motor. 

To  secure  most  efficient  service  from  the  operators, 
each  car  is  equipped  with  a  trip  and  travel  recorder 
which  gives  the  number  of  trips  and  the  car  miles  and 


FIG.  10.  THE  ELECTRIC  STORAGE  BATTERY 

the  record  of  each  man  is  thus  secured  daily.  The 
power  required  for  each  elevator  is  shown  by  a  San- 
gamo  integrating  watt-meter.  The  readings  are  taken 
daily  by  the  electrician  and  reported  to  the  office  on 
a  blank,  similar  to  that  shown  in  Fig.   12. 

As  might  be  gathered  from  the  foregoing  descrip- 
tion, throughout  the  entire  plant  there  is  a  complete- 
ness of  equipment  which  adds  not  only  to  the  economy 
of  operation  but  to  the  comfort  of  the  employes.  There 
is  one  room  in  which  the  tools  are  kept,  the  equipment 
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FIG.   12.     BLANK   FOR  ELECTRICIAN'S   DAILY   REPORT 

consisting  of  wrenches,  pipe  wrenches,  stocks,  dies, 
taps,  etc.,  of  several  sizes,  a  drill  press,  grindstone, 
work  bench  and  other  minor  tools. 

As  a  guide  to  the  workman  there  is  hung  in  this 
room  a  chart  showing  the  color  scheme  for  distinguish- 
ing piping,  which  is  as  follows :  high-pressure  steam, 
white ;  low-pressure  steam,  brown ;  sewer  or  soil  pipe, 
black;  gas,  yellow;  ammonia,  red;  water,  green.  All 
steam  piping  is  covered  with  85  per  cent  magnesia 
block  covering  which  is  wrapped  with  canvas  and  given 
a  coat  of  paint,  a  band  of  the  distinguishing  color  of 
paint  is  then  put  at  frequent  intervals. 
I  Supplies  are  kept  in  another  room  suitably  pro- 
ivided  with  shelves,  racks  and  boxes.  In  this  room  also 
is  a  "light  housekeeping"  outfit  with  which  the  work- 
imen  can  warm  up  their  lunches  or  do  a  little  cooking 
if  desired. 


In  the  employes'  rest  room  are  lavatories  and  a 
shower  bath  equipment  greatly  enjoyed  during  the 
hot  days,  each  man  also  has  a  locker  of  ample  size  for 
his  private  use. 

The  design  of  the  plant  was  worked  out  by  the 
engineering   department    of   Holabird    &    Roche,    the 


FIG.  11.   ELEVATOR  MOTORS  AND  SWITCHBOARDS 

architects,  and  is  now  under  the  care  of  George  W. 
Carr  who  sends  a  report  to  the  office  daily,  that  for 
March  14  being  shown  in  Fig.  13.  From  these  reports 
and  the  expense  accounts  kept  in  the  office  it  has  been 
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found  that  the  power  delivered  to  the  switchboard 
costs  on  the  average  about  ^  cent  per  kw.-hr.,  a  re- 
markable showing  for  an  isolated  plant  in  an  office 
building. 


The  United  States  Civil  Service  Commission 
announces  an  examination  for  testing  machine  operator, 
for  men  only,  on  June  4,  1913,  to  secure  eligibles  to  fill 
a  vacancy  in  this  position  at  $1800  a  year,  and  vacancies 
in  the  position  of  assistant  testing  machine  operator  at 
salaries  ranging  from  $1200  to  $1600  a  year,  in  the 
Bureau  of  Standards,  Washington,  D.  C,  and  vacan- 
cies as  they  may  occur  in  positions  requiring  similar 
qualifications. 

Practical  experience  in  the  construction  or  operation 
of  an  emery  testing  machine  is  a  prerequisite  for  con- 
sideration for  these  positions. 

Age,  21  years  or  over  on  the  date  of  the  examination. 

Persons  who  desire  this  examination  should  at  once 
apply  to  the  United  States  Civil  Service  Commission, 
Washington,  D.  C,  or  to  the  secretary  of  the  board  of 
examiners  at  any  examination  place  for  I'orm  1*^00. 
In  applying  for  this  examination  the  title  Testing  Ma- 
chine Operator  (Male),  should  be  used. 
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ENGINEERS'  CERTIFICATE  IN  NEW  YORK  CITY* 

Chapter  733  and  the  Practical  Application  of  the   License    Law 

By  Hubert  E.  Collins 


AN   act   to   provide   for   the   licensing   of   firemen 
operating  steam  stationary  boiler  or  boilers  in 
the  City  of  New  York ;  accepted  by  the  City ; 
became  a  law  May  13,  1901,  with  the  approval 
of  the  Governor;  passed,  three-fifths  being  present. 

The  people  of  the  State  of  New  York,  represented 
in  Senate  and  Assembly,  do  enact  as  follows : 

Section  1.  It  shall  be  unlawful  for  any  fireman 
or  firemen  to  operate  steam  stationary  boilers  in  the 
City  of  New  York,  unless  the  fireman  or  firemen 
operating  such  boiler  or  boilers  are  duly  licensed  as 
hereinafter  provided.  Such  fireman  or  firemen  to  be 
under  the  supervision  and  direction  of  a  duly  licensed 
engineer  or  engineers. 

Section  2.  Should  any  boiler  or  boilers  be  found 
at  any  time  operated  by  any  person  who  is  not  a  duly 
licensed  fireman  or  engineer  as  provided  by  this  act, 
the  owner  or  lessee  thereof  shall  be  notified,  and  if 

No.  331   A 

®itt)  and  bounty  at  ^tw  ^mb,  »$. 

- being   duly   sworn,  deposes    and 

says:  I  am  an  engineer  holding  a  license  as  such  and  recorded  on  the  books 
of  the  Steam  Boiler  Squad   (Sanitary    Company)   of  the  Police  Department  of 

The  City  of  J^ew   York. ,     that  I  personally  know 

an  applicant  for  -a  license  as  a  Stationary  Engineer  in  The  City  of  ffew 
York,  and  that  the  contents  of  the  letter  signed  by  deponent  certifying  to  the 
nature  of  employment  and  length  of  time  of  said  seAjice  of  said  applicant 
__  ^ are  true  in  all  particulars. 


Act,  shall  receive  within  six  days  after  such  examin- 
ation a  license  as  provided  by  this  Act.  Such  license 
may  be  revoked  or  suspended  at  any  time  by  the 
police  commissioner  upon  the  proof  of  deficiency. 
Every  license  issued  under  this  Act  shall  continue 
in  force  for  one  year  from  the  date  of  issue  unless 
sooner  revoked  as  above  provided.  Every  license  is- 
sued under  this  Act  unless  revoked  as  herein  provided, 
shall  at  the  end  of  one  year  from  date  of  issue  thereof, 
be  renewed  by  the  board  of  examiners  upon  application 
and  without  further  examination.  Every  application 
for  renewal  of  license  must  be  made  within  thirty  days 
of  the  expiration  of  such  license. 

With  every  license  granted  under  this  Act  there 
shall  be  issued  to  every  person  obtaining  such  license 
a  certificate,  certified  by  the  officers  in  charge  of  the 
boiler  inspection  bureau.  Such  certificate  shall  be 
placed  in  the  boiler  room  of  the  plant  operated  by 
the  holder  of  such  license,  so  as  to  be  easily  read. 

Section  4.  No  person  shall  be  eligible  to  procure 
a  license  under  this  Act  unless  the  said  person  be  a 
citizen  of  the  United   States. 

Section  5.  All  persons  operating  boilers  in  use 
upon    locomotives   or   in    government   buildings,    and 

POLICE     DLPARTMLNT 

CITY     or     NEW     YORK 

STEAM  BOIl£R  INSPECTION  AND  ENGINEERS'  BUREAU 

240  CENTRE  STREET  (TMrd  floor) 


New  York  City,- 


-191 


J^ame- 


,To- 


Residence^ 


Sworn  to  before  me  this— 
of- 


day  I 


••  J^otnry  Public. 

FIG.    5.     BLANK    FOR    SIGNATURE    OF    SPONSOR 

after  one  week  from  such  notification  the  same  boiler 
or  boilers  is  again  found  to  be  operated  by  a  person 
or  persons  not  duly  licensed  under  this  act,  it  shall 
be  deemed  prima  facie  evidence  of  a  violation  of  this 
act. 

Section  3.  Any  person  desiring  to  act  as  a  fire- 
man shall  make  application  for  a  license  to  so  act, 
to  the  steam  boiler  bureau  of  the  police  department 
as  now  exists  for  licensing  engineers,  who  shall  fur- 
nish to  each  applicant  blank  forms  of  application, 
which  application  when  filled  out  shall  be  signed  by  a 
licensed  engineer  engaged  in  working  as  an  engineer 
in  the  City  of  New  York,  who  shall  therein  certify 
that  the  applicant  is  of  good  character,  and  has  been 
employed  as  oiler,  coal  passer  or  general  assistant 
under  the  instructions  of  a  licensed  engineer  on  a  build- 
ing or  buildings  in  the  City  of  New  York,  or  on  any 
steamboat,  steamship  or  locomotive  for  a  period  of  not 
less  than  two  years.  The  applicant  shall  be  given 
a  practical  examination  by  the  board  of  examiners 
detailed  as  such  by  the  police  commission  and  if 
found  competent  as  to  his  ability  to  operate  a  steam 
boiler  or  steam  boilers  as  specified  in  Section  1  of  this 


An  examination  for  engineer- 


class  will  be  held 


-at  9  a.  m.     You  are  hereby  notified 


Wednesday , 

to  appear  at  that  time  and  date.     Bring  pen  and  black  ink. 


BRINC  THIS  NOTICC  WITH  YOU 


Lieutenant  Commanding 


♦Continued  from  page  458,   May   1   issue. 


FIG.    6.      NOTIFICATION    BLANK 

those  used  for  heating  purposes  carrying  a  pressure 
not  exceeding  ten  pounds  to  the  square  inch,  shall 
be  exempt  from  the  provisions  of  this  Act.  Such 
license  will  not  permit  any  person,  other  than  a  duly 
licensed  engineer  to  take  charge  of  any  boiler  or  boilers 
in  the  City  of  New  York. 

Section  6.     This  act  shall  take  effect  immediately. 

The  law  as  given  does  not  give  all  details.  For 
instance,  after  the  applicant  has  successfully  passed 
his  examination  and  holds  a  third-class  license,  he 
is  not  eligible  for  promotion  until  after  a  stated  period. 
An  engineer  in  New  York  must  hold  a  third-class 
license  for  2  years  before  he  is  eligible  to  examination 
for  a  second-class  license,  and  the  holder  of  a  second- 
class  license  is  eligible  to  examination  for  a  first-class 
license  after  holding  a  second-class  license  one  year. 

The  applicant  who  comes  to  the  city  for  the  first 
time  is  eligible  for  examination  for  his  license  pro- 
vided he  carries  a  license  from  some  duly  authorized 
Board  of  Examiners  in  the  United  States  or  from  any 
Marine  Board.  He  is,  however,  entitled  only  to  a 
third-class  license  on  this  first  examination  irrespec- 
tive of  the  grade  of  license  which  he  has  held. 
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Following  Is  a  Copy  of  a  Blank  Certificate : 

DATED   March   30,   1913.     Expires    March   20   1914. 

Engineer's  Certificate  issued  by  the  Police  Depart- 
ment of  the  City  of  New  York,  pursuant  to  Sections 
343,  343,  344,  and  345,  Chapter  VII,  of  Chapter  378 
of  the  Laws  of  1897  (Charter). 

This  is  to  certify  that has 

been  examined  by  practical  engineers  detailed  as  such 
by  the  Police  Commissioner,  as  to  his  qualifications 
to  take  charge  of  and  operate  steam  boilers  and  en- 
gines  in   the   City  of  New   York,   and  he  was   found 

competent  and  a  certificate  of  the Class 

was  granted  to  him  and  permission  given  to  him  to 

take  charge  of  and  operate  the   

steam  boiler  and situate  at 

and    registered    on    the    books 

of  the  Steam  Boiler  Inspection  and  Engineers'  Bureau 

as  Boiler  No the  steam  pressure  of 

which  is  limited  by  law  to pounds 


Examining   Engineers 

Lieutenant  Commanding  Steam  Boiler  Inspection  and 
Engineers'  Bureau.     Sanitary  Company. 
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FIG.    7.      EXAlillNATIGN    PAPER 

This  certificate  authorizes  the  person  named  here- 
in to  take  charge  of  and  operate  the  steam  boiler  men- 
tioned, but  no  other,  and  will  be  revoked  on  proof  of 
negligence  or  insobriety. 

Any  person  operating  a  steam  boiler  in  the  City 
of  New  York  without  a  certificate  from  the  Depart- 


ment  of   Police,   and   any    person    continuing   to    dis- 
charge the  duties  of  an  engineer  after  his  certificate 
shall  have  expired,  or  been  revoked,  will  be  guilty  of 
a   misdemeanor.     For    

A  reproduction  of  the  engineer's  certificate  is  also 
given,  Fig.  1,  page  456,  May  1  issue.  This  is  in  blank 
form,  and  when  issued  to  the  successful  candidate,  is 
filled  out  with  his  name,  the  grade  which  is  given  him, 
and  the  specific  plant  which  he  is  to  operate  under  this 
license  is  designated  on  the  certificate  after  which  the 
2  examining  engineers  and  the  lieutenant  in  charge 
affix  their  signatures.  The  grade  given  to  the  can- 
didate is  also  stamped  in  large  letters  across  the  face 
of  the  certificate,  being  either  first,  second,  or  third- 
class. 

Should  the  holder  of  this  certificate  change  his 
position  at  any  time,  the  certificate  is  transferred  to 
cover  the  plant  in  which  he  takes  a  new  position.     In 
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this  event  the  holder  of  the  certificate  must  secure  a 
letter  from  his  new  employer  stating  that  he  wishes 
to  employ  him  in  his  power  plant.  The  examining 
engineers  then  issue  a  transfer  such  as  is  shown  in 
Fig.  3,  and  this  is  pasted  upon  the  face  of  the  certificate 
until  such  time  as  the  original  certificate  expires. 

When  the  certificate  expires,  the  engineer  is  to 
appear  before  the  examining  board.  If  they  deem  it 
necessary,  he  is  re-examined  as  to  his  qualifications 
and  a  new  certificate  issued.  In  years  past  it  has  been 
the  custom  to  notify  an  engineer  when  his  certificate 
expires,  but  the  examining  engineer's  department  has 
been  so  greatly  reduced  that  all  unnecessary  work 
must  be  dropped  and  at  the  present  time  an  engineer 
is  not  notified  when  his  certificate  expires  but  is  ex- 
pected to  note  the  time  himself  and  appear  promptly 
on  the  date  marked  on  his  certificate  for  the  renewal 
of  the  certificate. 
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How  to  Proceed  to  Secure  a  License 

'PHE  candidate  for  examination  must  appear  before 
the  examining-  board  in  the  Police  Headquarters, 
New  York  City,  and  must  fill  out  an  application  blank 
such  as  is  shown  in  Fig.  3.  The  statement  on 
this  blank  must  be  sworn  to  before  a  notary  public. 
Figure  4  is  the  reverse  side  of  the  application  blank. 
The  upper  half  of  this  reverse  side  is  reserved  for 
the  signature  of  at  least  3  licensed  engineers  in  the 
city  who  must  sign  in  their  own  hand  writing  their 
names  in  full,  and  where  they  are  employed.  They 
must  be  men  who  have  known  the  candidate  for  at 
least  5  yr.,  and  who  can  swear  as  to  the  truth  of  the 
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candidate's  statement.  These  signatures  of  the 
sponsor  of  the  candidate  must  be  accompanied  by  a 
statement  filled  out  on  a  blank  as  shown  in  Fig.  5, 
and  must  be  sworn  to  before  a  notary  public. 

In  the  event  of  an  applicant  coming  from  some 
other  city  or  locality  holding  a  marine  license  or  one 
from  any  authorized  board  of  examiners  in  the  United 
States  or  any  other  country,  he  must  state  in  his 
application  that  he  holds  such  a  license  and  present 
it  as  proof  together  with  his  statement  sworn  to  be- 
fore a  notary  public  that  it  is  his  own  personal 
property. 

In  either  case,  the  applicant  must  have  a  position 
in  prospect  before  he  is  examined,  and  some  respons- 
ible officer  of  the  firm  who  wishes  to  employ  him, 
must  write  a  letter  to  the  lieutenant  in  charge  of  the 
boiler  squad  testifying  to  that  effect.  This  is  done 
for  the  reason  that  the  candidate  may  be  specially 
examined  for  the  identical  plant  in  which  he  is  going 
to  take  charge  of  the  machinery. 


In  New  York  City  a  third  class  license  entitles 
a  man  to  take  charge  of  any  size  plant  as  long  as  his 
employer  wishes  to  engage  his  services. 

Method  of  Examination 

YyHEN  the  department  has  on  file  in  the  neighbor- 
hood of  about  30  or  more  applications,  a  date  is 
set  for  the  examination,  and  candidates  receive  a 
notice  such  as  is  shown  in  Fig.  6.  The  hour  for 
examination  is  set  at  9  a.m.,  and  there  are  2  sessions 
during  the  day.  When  all  the  candidates  are  as- 
sembled, they  are  asked  to  sign  their  names  in  a 
record  book  kept  for  that  purpose,  and  after  all  of 
them  have  signed  their  names,  the  book  is  taken  to 
the  chief  examiner  who  compares  these  signatures 
with  those  on  the  original  applications.  This  prevents 
the  appearance  of  a  dummy  at  the  examination. 

The  questions  put  to  applicants  are  chosen  in  a 
novel  way.  In  a  card  index  in  the  office  of  the  First 
Deputy,  there  are  some  300  cards  on  each  of  which 
there  is  a  question.  These  cards  are  brought  to  the 
examination  room  by  MacKay  and  placed  face  down 

No.  IZBA. 

Transfer  of  Stationary  Fireman's  Certificate. 


^oUrt  f tpsrtratdt  ot  3h«  ffilti)  of  Sew  fort, 


300    MULBEIIBT   STREET. 


JVo.. 


J^ew  York.. 


.1D0_ 


^fl-b  i*  to  (2ezti|l^  that.. 


has   been    examined    as    to'   his   qualifications   as   a    Stationary   Fireman,  and 
was     found     COMPETENT      to     operate     Steam     Boiler    and    Pumps    situate     at 

^,,..under  the  direction  of  Licensed  Engineer, 

and  registered  as  Boiler  JVo Police  Record,  the  steam  pressure  of  which  is 

limited  hij  law  to  . pounds,  and  he  is  hereby  transferred  to  the  said  boiler, 

upon  the  application  of  the  owner,  as  Stationary  Fireman. 

Certificate  {JxpireS  

100 


Sergeant  Commanding  Steam  Boiler  In^peelion  artel 
Engiitcert'  B'licau,  JiaiiUarj/  Compaeiy. 


FIG.  10.     FIREMAN'S  CERTIFICATE 

on  a  desk.  He  then  calls  one  of  the  applicants  to 
come  forward  and  pick  out  a  given  number  of  these 
cards.  The  chosen  cards  are  handed  to  a  typewriter 
in  the  presence  of  every  one  to  be  mimeographed. 
A  list  of  the  questions  are  then  given  to  each  appli- 
cant who  is  started  to  work  on  the  examination. 

Candidates  are  given  sheets  of  paper  such  as  is 
shown  in  Fig.  7.  At  the  top  of  the  sheet  is  a  detach- 
able slip  on  which  is  written  the  date  of  the  examina- 
tion, the  grade  tried  for,  and  the  number  which 
appears  on  the  application  blank.  The  chief  examiner 
then  writes  a  new  number  on  this  detachable  sheet 
and  the  sheet  which  the  candidate  receives  for  answer- 
ing his  questions.  The  examiner  detaches  the  top 
of  the  sheet,  collects  them  together,  and  places  them 
in  a  sealed  envelope. 

Candidates  place  the  number  of  the  question  at 
the  left-hand  side  of  the  paper,  and  write  out  their 
answers  to  that  question  on  the  sheet.  They  are 
allowed  as  much  paper  as  they  desire  in  order  to 
complete  answers. 

The  chief  examiner  holds  the  identifying  slips  in 
the  sealed  envelope  so  that  no  one  knows  to  whom 
the  papers  belong  until  after  the  examination  when 
the  slips  are  taken  out  of  the  envelope  and  by  means 
of  the  numbers  thereon,  which  are  the  same  as  those 
on  the  original  applicant  blank  filled  out,  can  tell  to 
whom  the  papers  belong. 

Before  this  is  done,  the  examining  engineers  pro- 
ceed with  their  work  of  marking  the  candidates'  work. 
Two  examiners  each  fill  out  a  sheet  similar  to  Fig, 
8,  and  as  they  work  independently,  the  chief  examiner 
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takes  the  marked  sheets  and  averages  the  rating  given 
by  the  2  assistants.  This  final  average  is  the  one 
which  decides  whether  the  applicant  has  succeeded 
or  not. 

The  examination  on  boilers  counts  for  60  points, 
on  engines,  30  points,  and  on  pumps,  10  points.  The 
candidate  must  secure  a  percentage  of  70  per  cent  of 
the  total  100  points  in  order  to  pass  the  examination. 

After  the  examination,  the  department  immedi- 
ately rates  the  candidates  and  notifies  them  of  their 
success  or  failure  by  means  of  one  of  the  2  blanks 
shown  in  Fig.  9. 

Firemen's  Certificates 

APPLICANTS  for  firemen's  certificates  are  treated 
in    the    same    routine,   and    if    successful    they   are 
given  a  certificate  as  shown  in  Fig.  10. 

The  Steam  Boiler  Inspection  and  Engineers'  Bu- 
reau of  New  York  City  is  at  the  present  time  in  charge 
of  Lieutenant  W.  H.  Van  Keuren,  and  the  new  sys- 
tem of  examinations  as  herein  described  has  been 
worked  out  by  him  in  detail.  A  visit-  to  the  examin- 
ing board  will  convince  any  one  that  they  are  very 


busy,  and  in  fact  they  are  over  worked  at  times.  But 
with  Van  Keuren's  system,  he  has  succeeded  in  elim- 
inating favoritism  and  requires  that  candidates  pass 
examinations  on  merit  only.  This  is  as  it  should  be, 
and  if  the  practice  is  continued  the  acquisition  of  an 
engineer's  certificate  in  New  York  City  will  be  an 
honor  to  any  engineer. 

At  the  present  time  there  are  about  25,000  engi- 
neers' certificates  in  force  in  New  York  City.  13,000 
of  these  are  active,  or  in  other  words,  about  13,000 
engineers  appear  annually  to  have  their  certificates 
renewed.  A  record  of  the  last  8  months  shows  that 
an  average  of  90  applicants  a  month  have  applied  for 
examination  for  their  first  certificates  or  to  be  raised 
to  a  higher  grade. 

Applicants  should  bear  in  mind  that  examiners 
are  exceedingly  busy,  and — just  the  same  as  other 
examiners  the  world  over — human.  Almost  without 
exception  examiners  throughout  the  world  wish  to  be 
entirely  fair  with  the  applicants  and  are  ready  to  listen 
to  any  just  criticism  of  their  examinations  or  methods, 
and  the  present  examiners  in  New  York  City  are  no 
exception  to  this  rule. 
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Precautions  in  Handling  the  Oiling  System;  Details  of  the  Bearings 


RETURN  pipe  or  pipes  to  the  filter  must  have 
sufficient  fall,  and  be  amply  large,  so  that  the 
oil  may  return  freely  and  not  overflow  the  low- 
est bearing. 
High-pressure   fittings   must  be  strong  enough  to 
stand  the  working  pressure  and  must  be  large  enough 
not  to  give  an  excessive  drop  of  pressure  in  the  supply 
pipe  line. 

Owing  to  the  viscosity  of  oil  there  is  often  consider- 
able loss  of  pressure  in  pipes  and  elbows.  Variation 
of  temperature  has  a  certain  tendency  to  correct  itself, 
since  a  less  amount  of  lubricant  will  generally  accom- 
plish the  same  result  when  the  lubricant  is  colder. 

Oils 

JNASMUCH  as  the  quality  of  oils  on  the  market  varies 
considerably,  it  is  recommended  that  during  the  first 
period  of  service  the  action  of  the  oil  be  observed  with 
regard  to  the  deposit  of  sediment  and  other  foreign 
matter.  If  it  is  found  that  sediment  is  deposited,  the 
brand  of  oil  should  be  changed  and  its  performance 
again  noted,  for  if  sediment  is  allowed  to  accumulate, 
it  will  prevent  the  free  circulation  of  oil  and  result  in 
damage  to  the  bearings. 

Oils  to  give  satisfactory  results  should  meet  the 
following  specifications : 

Must  be  pure  mineral,  hydrocarbon  oil  free  from 
tarry,  slimy  or  saponifiable  matters ;  acid,  soaps  or 
thickness  ;  water,  dirt,  grit  or  other  suspended  matter. 
The  specific  gravity  should  be  between  o.86  and  0.88 
at  6o  deg.  F.  The  viscosity  as  determined  by  the  Say- 
bolt  104  deg.  F.  viscosimeter  (Standard  Oil  Co.)  should 
be  not  greater  than  228  sec. 

The  cam  shaft,  bearing  and  rollers  of  the  hydraulic 
gear  are  fitted  with  grease  cups  for  lubrication.  The 
gimbal  bearing,  the  bearing  supporting  the  emergency 
tripping  device,  the  throttle  valve  and  the  various  joints 
of  the  governor  mechanism  should  be  oiled  occasionally 
from  a  hand  oil  can. 


Step  Bearing 

pEATURES  essential  to  success  in  step  bearings  are 

that  support  of  the  lower  block  shall  be  rigid,  that 

the  surface  bearing  shall  be  at  right  angles  to  the  shaft, 

that  the  lower  end  of  shaft  bears  upon  upper  block  in 


*Continued   from   page  408  April   15  issue. 


FIG.    17.      SECTION  OP    STEP   BEARING 

1,  Collar  lor  supporting  rotor  when  removing  bearing;  2,  Step 
guide  bearing  with  holding  bolts  and  keepers;  3',  Guide  pin;  4,  Key 
for  driving  (5),  with  screws;  5,  Revolving  step  plate;  6,  Plug  for  (5); 
7,  Bolts  and  keepers  for  fastening  (5)  to  shaft;  8,  Stationary  step  plate; 
9,  Bushing  and  pin  for  (8);  10,  Key  for  driving  (8).  with  screws;  11, 
Step  bearing  head  with  bolts;  12,  Adjusting  screw;  13,  Threaded  bush- 
ing and  pin  for  step  bearing  head;  14,  Hardened  steel  cap  for  (12); 
15,  Key  for  driving  (17)  by  (12);  16,  Supporting  bracket  for  (17), 
with  bolts;  17,  Worm  wheel  for  adjusting  device;  18,  Worm  and  worm 
shaft  for  adjusting  device;  19,  Bearing  cap  for  (18)  and  (11);  20, 
Ratchet  handle  for  adjusting  device;  21,  Drain  for  step  bearing. 

such  a  manner  that  there  can  be  no  working  or  springing 
of  block,  and  that  the  clearance  of  guide  bearings  be 
such  that  alinement  and  position  of  shaft  cannot  vary 
appreciably. 
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Lower  end  of  the  shaft  and  the  surface  where  it 
engages  the  upper  step  bearing  plate  should  be  carefully 
inspected.  There  should  be  no  unevenness  of  surfaces. 
It  is  customary  to  recess  the  upper  surface  of  the  top 
block  slightly,  leaving  an  annular  ring  giving  about  Yx 


omicr/ofi  or KOTirrioH 
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Oil  ift^e^ 


FIG.    18.      SECTIONS    OF    UPPER    BEARINGS 

in.  bearing  for  the  shaft.  It  should  also  be  noted 
vv^hether  the  key  in  the  upper  plate  properly  fits  into  the 
recess  in  the  shaft,  also  that  the  guiding  pins  provided 
in  the  upper  block  do  not  bind  in  any  way. 


PIG.  19.   TOP  BEARING  AND  SUPPORT 

1,  Top  bearing  bracket;  2,  Top  bearing  socket  (upper)  with  bolts; 
3,  Top  bearing  socket  (lower);  4,  Spherical  bearing;  5,  Top  bearing 
upper  oil  deflector;  6,  Top  bearing  lower  oil  deflector;  7,  Oil  pan  with 
bolts  and  keepers;  8,  Oil  guard — stationary;  9,  Oil  deflector  fan;  10, 
Oil  guard  packing;  11,  Oil  guard  packing  spring;  12,  Oil  guard  pack- 
ing retaining  ring  with  bolts  and  keepers;  13,  Top  bearing  upper  oil 
drain;    14,   Top   bearing  oil   feed;    15,   Top   bearing   lower  oil   drain. 

Lower  block  should  be  so  held  and  supported  that  it 
cannot  rock.  A  convex  or  defaced  surface  on  the  end 
of  the  adjusting  screw  will  also  cause  trouble.  The 
surface  of  the  adjusting  screw  should  be  checked  to  see 
that  it  is  at  right  angles  with  the  axis ;  also  it  should 
be  noted  whether  it  turns  true  in  threaded  bushing. 

Surfaces  of  the  2  blocks  should  be  checked  to  see  that 
they  are  all  parallel.  This  includes  the  lower  surface  of 
the  bottom  block  against  which  the  screw  bears. 

Most  step  bearings  are  lubricated  with  oil  at  high 
pressure.  In  some  cases  where  the  water  supply  has 
been  exceptionally  free  from  impurities  water  has  been 


used    for   step   bearings,    and   in   those   cases   the   lower 
carbon  packing  has  been  omitted. 

Upper  Bearings 

|T  is  absolutely  essential  in  all  bearings  that  a  perfect 
oil  film  be  maintained  between  the  journal  and  bearing 
lining.  In  bearings  on  vertical  shafts,  if  the  clearance 
space  is  not  kept  filled  with  oil  there  is  likely  to  be  a 
rattling  or  chattering  which  will  cause  enlargement. 
It  is  desirable  to  supply  the  oil  under  sufficient  pressure 
to  maintain  a  perfect  film  at  all  times. 

Where  the  oil  supply  is  under  pressure,  it  is  only 
necessary  to  provide  oil  grooves  of  ample  capacity  to 
carry  oil  See  Fig.  18.  Where  there  is  a  low  head 
on  the  oil  supply,  the  grooves  may  be  made  to  assist 
considerably  in  drawing  a  sufficient  quantity  of  oil  into 
the  bearing,  by  placing  them  at  an  angle  from  the  point 
of  supply,  in  the  direction  in  which  the  surface  of  the 
journal  moves,  with  respect  to  the  bearing.     See  Fig  18. 

Oil  grooves  must  have  well-rounded  corners  on  the 
trailing  side  as  at  A  A,  in  Fig.  18.  The  bearing  speed 
in  some  of  the  recent  turbines  is  high  and  there  will  be 
a  considerable  production  of  heat  even  where  there  is 
no  binding  or  heavy  pressure.  The  temperature  pro- 
duced will  be  within  the  limits  of  good  practice  as  the 
heat  generated  is  carried  away  by  radiation  and  by  cir- 
culating oil. 

Oil  Throwing 

YY^HILE  oil  throwing  may  be  injurious  to  the  generator 
windings,    its   most    serious   consequence   is   that   it 
causes  dust  to  stick  in  the  generators  which  would  other- 
wise  blow   through    without   impeding   ventilation.        A 


PIG.    20.      SELF   ALINING   MIDDLE    BEARING 

1,  Generator  base  and  middle  bearing  bracket;  2,  Coupling  (turbine 
half);  3,  Turbine  shaft;  4,  Middle  bearing  shell;  5,  Oil  guard  (babbit 
packing)  (top);  6,  Bolts  for  (5);  7,  Oil  pan  (bottom);  8,  Oil  de- 
flector; 9,  Babbit  packing  ring  for  (7);  10,  Oil  guard  for  (7);  11, 
Bolts  and  lock  washer  for  (10)  and  (7);  12,  Bolts  and  lock  washer  for 
(9)  and  (7);  13,  Bolts  for  (7)  and  (1);  14,  Oil  guard  inside  of  oil 
pan;  15,  Oil  guard  for  deflecting  oil  at  top  of  bearing;  16,  Screws  for 
(15);  17,  Steel  ring  to  pack  shaft  and  coupling  at  keyway;  18,  Oil 
drain  flange. 

small  quantity  of  oil  escaping  from  bearings  either  in 
drops  or  in  a  vapor  will  cause  this  trouble  in  the  same 
manner  that  the  application  of  a  small  amount  of  petro- 
leum to  a  road  will  prevent  the  dust  from  blowing  ofT  it. 
In  many  cases  oil  throwing  may  be  caused  by  some 
imperfect  arrangements  which  allow  the  oil  to  drain 
directly  out  of  the  pans  into  the  machine ;  but  in  most 
cases  trouble   from   oil   is   caused  by  some   tendency  to 


lune   1,    I9i;5 


PRACTICAL    ENGINEER 


545 


circulate  air  through  the  oil  spaces.  This  air  after 
passing  through  the  oil  pans  is  charged  with  a  vapor, 
and  when  drawn  into  the  machine  does  the  damage. 
To  prevent  this  it  is  necessary  to  equalize  pressures  and 
prevent  such  drafts  or  suction  of  air  through  the  oil 
spaces. 

I'igiire  in  show?  the  method  of  preventing  air  from 
being  drawn  through  the  oil  pan  under  the  top  bearing 
intn  the  generator,  and  Fig.  20  shows  an  application 
of  the  same  idea  to  the  top  end  of  the  middle  bearing. 

An  air  duct  leads  to  the  outside  of  the  generator 
which  tench  to  e(|iiaHze  the  pressure  in  the  babbit 
packed  oil  guards.  Oil  drain  pipes  run  from  both  the 
top  and  the  bottom  of  the  top  bearing,  but  only  from 
the  bottom  of  the  middle  bearing.  Through  the  middle 
bearing  there  are  vertical  drains  to  take  the  oil  from 
above  to  the  drain  pipe  below. 

In  some  cases  the  flow  of  oil  or  action  of  bearing  may 
be  interfered  with  by  steam  blowing  against  the  bearing 


from  packings.  In  such  cases  the  leakage  should  be 
stopped  or  a  ring  should  be  put  on  the  shaft  between  the 
bearing  and  the  packing. 

Care   and   Operation 

gEFORE  starting  the  turbine  blow  water  out  of  the 
steam  pipe  by  means  of  the  drip  placed  outside  of 
the  throttle  valve  and  also  blow  it  out  of  the  valve 
casing  and  adjust  carbon  packing  drains ;  then  open  the 
throttle  valve  a  small  amount  to  permit  steam  to  flow 
through  the  casing.  Within  a  short  time  the  turbine 
should  be  sufficiently  warm.  Observe  the  oil  flow  from 
the  steady  bearings  at  the  drain  manifold.  The  throttle 
valve  should  then  be  opened  slowly  until  the  turbine 
starts  to  turn.  Bring  the  machine  up  to  speed  gradu- 
ally and  see  that  oil  gages  register  properly :  adjust  the 
valves  in  steam  supply  to  carbon  packing,  in  order  to 
avoid  loss  of  vacuum,  if  the  turbine  is  started  condensing. 


RECORD  FORMS  FOR  ISOLATED  PLANT 

.    Economy  of  Operation  is  Checked  by  Use  of  2  Records  ' 

By  John  Pierce 

IF,  in  the  call  by  Practical   Engineer  for  "isolated"  In  this  plant  are  found  the  several  stages  of  engi- 

plant  data,  the  word  isolated  means  plants  at  the  neering   progress   represented.     We   have   one   of  the 

extreme  end  of  nowhere,  and  miles  from  any  ma-  very  first  E.   P.  Allis  engines,  a  16  by  36-in.  simple 

chine  shop,  depending  upon  good  luck,  mostly,  to  engine,  which  is  either  a  right,  or  left,  bander,— just 

keep   running  until    extra   parts   can   be   sent   out   by  as  you  choose  to  build  your  foundation  ;  an  old  slide 
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express  when  anything  goes  to  pieces,  then  I  can 
hand  in  the  following  with  the  honest  knowledge  that 
I'm  in  charge  of  an  "isolated"  plant. 


valve,  which  is  retired ;  a  Skinner  high-speed  automatic 
and  now  an  American  Diesel  oil  engine.  We  have  2 
IG-ft.  by  GO-in.  boilers,  equipped  with  the  Higgins  oil 
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burner;  one  Westinghouse  condenser,  with  its  hot 
water,  and  air  pump;  one  Marsh  feed  pump,  one 
Knowles  compound  duplex  pump  for  city  pumping, 
and  in  passing,  let  me  say  that  this  old  pump  is  a 
peach,  as  it  is  one  of  the  first  of  the  Knowles  com- 
pounds. Also  we  have  a  Deane  of  Holyoke  triplex 
power  pump,  for  city  pumping,  one  Goulds  triplex 
power  pump,  and  numerous  motors,  etc.,  also  a  com- 
plete board,  though  that  has  all  sorts  of  arrangements 
of  Noah's  time  on  it,  as  well  as  some  of  the  latest 
improvements. 

We  furnish  all  the  power  that  is  used  in  this  little 
city,  and  have  8000  incandescents  in  service,  and  over 
800  hp.  of  power  load.  Enough  to  swamp  all  our 
engines,  were  the  entire  load  put  on  us  at  any  one 
time.  Yet  we  go  by  the  theory  that  but  few  men 
think  alike  at  the  same  time,  and  therefore  all  will 
not  want  their  motors  on  at  the  same  time.  So  far, 
it  has  worked  out  all  right,  and  our  peak  is  200  kw., 
while   our   minimum   is   about   35   kw. 

We  have  a  "sliding"  rate  for  both  service  and 
power. 

The  minimum  rate  is  $1.00  a  month,  all  metered, 
and  the  first  100  kw.  power  rate  is  10  cents,  from  100 
to  200  is  9  cents,  200  to  300  is  8  cents,  300  to  400  is 
7  cents  and  all  over  400  is  5  cents  per  kw.-hr.  For 
service  we  go  down  from  15  cents  to  10  cents  per 
kw.  Coal  formerly  cost  us  $2.60  in  the  bin,  and  water 
25  cents  per  1000  gal.  No  records,  more  than  the 
bills  paid  from  headquarters,  were  kept  while  burning 
coal.  When  oil  was  put  under  the  boiler,  a  record 
was  kept,  as  shown. 

We  now  have  one  somewhat  similar,  and  which 
was  made-  necessary  on  account  of  the  addition  of 
the  oil  engine  unit.  Our  present  record  is  as  shown 
in  Fig.  2,  in  addition  to  the  power. 

It  may  readily  be  seen  that  we  aim  to  get  a  com- 
plete record  of  everything  that  takes  place.  We  have 
oil  meters,  water  meters,  recording  voltmeters,  record- 
ing wattmeters,  recording  steam  meters,  recording 
thermometers  for  the  cooling  water  of  our  oil  engine, 
and  in  fact  everything  that  might  be  of  any  advan- 
tage to  us.  Though  we  are  miles  from  any  machine 
shop,  yet  we  have  had  the  current  on  the  lines  con- 
tinuously, with  hardly  a  break  and  then  never  more 
than  20  min:  each  time,  for  over  5  yr.  I  venture  to 
say  that  we  do  not  exceed  5  hr.  a  year,  that  our  lines 
are  not  loaded. 


MISDIRECTED  ENERGY 

'  Getting  a  Reputation 

By  I.  H.  P. 

THE    night    engineer,    being '  a    favorite    with    the 
high  school  boys,  was  pretty  sure  to  have  one 
or  more  of  them  drop  in  nearly  every  evening; 
he  had  established  a  sort  of  general  mechanical 
and  electrical  information  bureau,  and  many  a  knotty 
problem  had  been  argued  pro  and  con. 

After  a  decision  had  been  arrived  at,  the  boys 
would  present  the  problem,  the  following  day,  to  their 
science  teacher,  who  would  handle  the  matter  in  pro- 
fessional style.  Occasionally  they  asked  him  a  facer, 
as  in  the  case  of  the  vacuum  bottle,  and  by  way  of 
retort  'he  sprung  the  "mysterious  siphon,"  which 
went  as  follows :  Imagine  a  siphon  at  sea  level,  one 
leg  50  ft.  long,  the  other  1000  ft.,  both  dipping  in 
water.  Fill  the  siphon  and  release  both  ends  simul- 
taneously. Problem:  Will  it  siphon,  and  if  so,  why? 
If  not,  why  not? 


That  evening,  bright  and  early,  saw  3  much  fussed 
up  students  at  the  power  house,  patiently  waiting  till 
the  engineer  had  his  duties  well  in  hand  before  getting 
his  views  on  this  question.  He  could  plainly  see  out 
of  the  corner  of  his  eye,  that  they  were  unusually 
worked  up  about  something,  but  the  spirit  of  mis- 
chief was  strong  in  his  make-up,  and  kept  him  fuss- 
ing at  any  little  task  to  keep  him  from  his  desk, 
around  which  expectantly  waited  his  inquisitors.  First 
off,  one  of  the  pilot  lamps  on  No.  2  machine  panel 
did  not  suit  him,  and  he  had  to  get  a  new  one;  then 
he  sanded  assiduously  for  10  min.  the  75-kw.  com- 
mutator; then  the  sandpaper  calling  to  mind  emery- 
cloth,  he  hunted  up  a  strip  of  the  latter  and  striped 
the  governor  reach-rods  of  the  new  engine. 

Next,  he  got  something  in  his  eye  and  had  to 
spend  several  minutes  trying  to  prop  a  3-cornered 
mirror  so  he  could  get  the  light  where  he  wanted  it. 
After  carefully  removing  the  imaginary  speck,  he 
could  plainly  see  that  the  arc  on  the  west  wall  was 
undoubtedly  good  for  4  nights,  at  least,  but  never- 
theless he  shut  it  off,  lowered  it  and  proceeded  to 
search  earnestly  for  any  hidden  defect. 

After  relighting  it,  he  brought  forth  his  blue  glasses 
and  gazed  thoughtfully  at  the  flame  from  all  angles. 
He  next  paid  a  visit  to  the  furnace  room,  from  which 
he  returned  soon  with  a  white  rag  around  a  middle 
finger,  and  a  piece  of  string  in  his  mouth.  Going  up 
to  the  group  he  held  his  hand  out  and  at  once  the 
boys  were  all  solicitude,  and  2  of  them  in  their  eager- 
■  ness  started  to  tie  the  finger  at  once.  When  the  knot 
was  ready  to  tie,  the  injured  man  turned  quickly 
away,  leaving  his  finger  in  the  hands  of  the  horrified 
boy,  who,  after  his  surprise  had  left  him,  unwrapped 
the  cloth  and  found  a  2  by  5/16  in.  porcelain  bushing. 
(This  is  a  very  amusing  little  trick  when  well  per- 
formed, and  is  done  by  doubling  the  finger  under, 
which  is  supposed  to  be  hurt,  and  holding  the  tube 
with  the  other  hand.) 

This  got  them  all  to  laughing,  and  they  all  said 
they  knew  he  had  been  stalling  along  and  that  they 
were  just  getting  ready  to  leave  and  not  return.  So 
the  quest-ion  was  sprung  and  a  rough  sketch  made  to 
illustrate  more  fully,  and  the  verdict  awaited  as  the 
engineer  leaned  back  in  his  chair  and  carefully  went 
over  the  figures.  With  atmospheric  pressure  at  14.7, 
a  column  of  water  could  be  maintained  33.9  ft.  high, 
or  0.434  lb.  per  foot  in  height.  There  certainly  seemed 
no  way  to  evade  the  issue,  and  turning  to  the  group 
he  said  as  much.  Providing,  of  course,  the  pipe 
would  not  collapse  or  leak  air.  This,  they  declared, 
would  not  be  allowed  to  happen  in  this  particular 
case. 

"Then  it  certainly  looks  to  me  like  a  30-in.  vacu- 
um, if  the  pipe  will  stand  it." 

"It  seems  to  me,"  said  the  first  year  man,  "that  if 
you  once  got  her  started  running  over  the  bend,  the 
suction  would  do  the  rest  and  keep  her  going." 

"Tut,  tut;  no  such  thing  as  suction,"  said  the  en- 
gineer, sententiously,  still  busy  thinking.  "I  wonder 
at  what  temperature  water  boils  in  a  vacuum,"  he 
said  to  himself. 

Turning  to  his  book,  "Steam,"  and  soon  finding 
the  place,  he  discovered  that  ebullition  took  place  58.8 
deg.  F.  at  29' 2  in.  mercury.  Closing  the  book  with  a 
satisfied  snap  he  relit  his  Pittsburgh  stogie,  tipped  his 
chair  back  at  a  perilous  angle,  and  smiled  a  patroniz- 
ing smile.  Then  the  oracle  opened  his  mouth  and 
spoke  as  follows : 
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"Starting  with  the  fixed  and  fundamental  principle 
which  tells  us  that  atmospheric  pressure  at  sea  level 
will  force  a  column  of  water  in  a  vacuum  to  a  height 
of  34  ft. ;  we  must  regard  this  a's  immutable  and  con- 
sider the  siphon  with  vacuum  at  the  top  and  very  little 
water  having  escaped.  Now,  experimental  work  has 
told  us  that  water  boils  at  a  lower  temperature  than 
212  deg.  F.  in  a  vacuum,  tables  fixing  the  boiling  point 
as  low  as  58.8  deg.  F.  at  29.5  in.  mercury. 

"Now,  armed  with  this  information,  we  again  re- 
gard the  siphon ;  the  water  level  of  the  long  leg  of 
which  is  slowly  falling.  Does  this  mean  nothing  to 
you?  No?  Then  listen.  The  water  boils,  this  fills 
with  steam  the  space  above  the  water,  which  dispels 
the  vacuum,  thereby  dropping  the  water.  And  you 
can  rest  assured  that  this  process  will  continue  until 
such  time  as  the  water  level  in  the  2  legs  falls  to  that 
point  which  gives  us  something  less  than  29.9  in.  mer- 
cury in  the  space  above  the  water;  or,  in  other  words, 
when  we  have  only  some  30-odd  ft.  of  water  in  each 
leg.  Am  I  right?  No?  Well,  think  it  over,  and  the 
next  time  you  come  down  bring  something  hard." 

And  thus  it  was  that  the  night  engineer  got  quite 
a  little  reputation  among  his  small  circle  of  acquaint- 
ances as  being  a  hard  man  to  sew  up. 
(To  be  Continued.) 


FOREIGN  DEVELOPMENT  IN  THE 
POWER  PLANT  FIELD 

Large  Hydro-Electric  Plant ;  Electric  Lamp  Economy ; 
Transmission  Wire;  Water  Purification 

By  J.  H.  Blakf.y 

THERE  is  now  being  constructed  in  Norway  on 
the  Nore  River  a  hydro-electric  plant  which, 
when  completed,  will  be  the  most  powerful  in 
Europe.  It  will  utilize  the  Norefall,  which  the 
Norwegian  government  has  bought  for  the  purpose, 
and  will  supply  electric  energy  for  lighting  and  power 
to  Christiania,  the  capital,  and  to  the  towns  near  by. 
The  plant  is  situated  at  the  foot  of  a  mountain,  upon 
which  is  the  distribution  basin.  This  basin  will  be 
fed  by  the  waters  of  a  reservoir  at  a  distance  of 
between  3  and  4  miles,  which  will  be  brought  to  it 
through  tunnels.  The  height  of  the  fall  is  about 
1300  ft.  According  to  the  Technische  Woche  there 
will  be  11  turbines  of  20,000  hp.  each,  and  2  of  10,000 
hp.  The  total  disposable  energy  of  the  plant  will  be 
216,000  hp. 

Most  Economical  Working  of  Electric  Lamps 

JN  LTndustrie  Electric  for  October  25,  M.  Loppe 
analyzes  a  study  of  M.  Block  in  the  Electro.  Zeits. 
for  August  1,  on  the  determination  of  the  m.ost  econom- 
ical conditions  of  the  working  of  metallic  filament 
lamps.  With  the  lamps  now  on  the  market  there 
may  be  advantage,  according  to  their  price  and  dura- 
bility, and  to  the  price  of  the  electric  current,  in  driv- 
ing the  lamps  in  such  a  way  as  to  reduce  the  con- 
sumption per  candle  power  at  the  expense  of  their 
duration,  or  to  increase  the  consumption  of  current 
per  candle  power  and  to  extend  the  duration  of  the 
lamp,  fixing  in  advance  a  maximum  reduction  of  the 
luminous  intensity.  The  author  shows  how  one  can 
determine  the  consumption  of  the  current  and  the 
duration  of  the  lamp  which  are  the  most  economical 
in  each  case,  and  gives  examples  of  the  application 
of  formulas.  He  indicates  also  the  rate  of  diminu- 
tion admissible  in  practice  of  the  luminous  power  of 
the  lamp. 


Galvanized    Iron    Electrical   Transmission   Wires 

ESTABLISHMENT  of  a  short  electric  line  in  the 
United  States  in  which  the  transmission  wires  are 
of  galvanized  iron,  has  occasioned  some  remarks  on 
this  subject  in  the  French  journals.  The  matter  has 
been  thoroughly  studied  in  France,  and  a  number  of 
small  installations  of  this  kind  are  now  in  operation 
in  that  country.  The  line  in  question  serves  a  radius 
of  25  miles,  and  the  current  used  is  3-phase,  of  22,000 
V.  The  conclusion  arrived  at  is  that  for  short  lines 
galvanized  iron  wire  is  quite  acceptable,  notwith- 
standing its  greater  resistance,  on  account  of  its  cheap- 
ness and  its  greater  tensile  strength,  which  allows  the 
placing  of  the  supporting  posts  further  apart  than 
with  copper  wire,  and  which  also  diminishes  the 
liability  to  breakage  by  the  accumulation  of  ice  and 
snow  on  the  wires. 

Purification   of   Condensation   Water   by    Electrolysis 

JF  a  continuous  current  is  caused  to  pass  through 
water  containing  oil,  the  oil  is  separated  (even  if 
emulsified)  and  can  be  easily  removed  by  passing 
through  a  filter.  This  property  has  been  used  in  the 
Halror-Breda  system.  The  warm  condensation  water 
is  run  into  a  wooden  vat  in  which  are  placed  the  iron 
electrodes ;  in  order  to  render  it  more  conductive  a 
little  fresh  water  is  added.  According  to  the  quantity 
of  oil  in  the  water  the  amount  of  energy  required 
varies  from  0.56  to  0.75  kw.  per  1000  gal.  to  be  treated. 
After  some  days  the  direction  of  the  current  is' 
changed,  and  the  oil  rises  to  the  surface  as  a  foam 
which  can  be  easily  removed.  This  method  of  puri- 
fication is  in  general  use  in  England. 


AIR  LIFT  EXPERIENCE 

THE  company  with  which  the  writer  is  connected 
has,  during  the  past  7  or  8  yr.,  had  in  operation 
on  the  Pohle  system  14  wells  of  an  average 
depth  of  about  250  ft.  These  wells  are  in  sand, 
interspersed  with  lenses  of  rather  fine  gravel.  Some 
of  the  wells  have  4,  others  5,  and  others  6-in.  discharge 
pipes,  each  having  a  1^-in.  central  air  pipe.  The 
water  is  found  about  75  ft.  from  the  surface,  but, 
owing  to  the  fine  sand  and  gravel  through  which  it 
must  pass,  there  is  considerable  drop  when  the  wells 
are  pumping,  the  amount  of  drop  depending  upon  the 
quantity  of  water  pumped. 

The  lift  at  the  different  wells  varies  from  100  to 
140  ft.  Various  submergences  or  heads  have  been 
tried  from  60  to  35  or  40  per  cent  of  the  total  head 
and  lift.  The  wells  being  in  almost  constant  use  in 
connection  with  the  works  have  made  the  conditions 
unfavorable  for  conducting  a  series  of  experiments 
or  tests  that  would  be  of  any  particular  value,  but  it  is 
hoped  that  in  the  near  future  a  favorable  opportunity 
will  offer. 

As  a  means  of  obtaining  a  sufficient  supply  of  wa- 
ter the  wells  have  been  a  success,  but  from  an  econ- 
omical standpoint  per  gallon  of  water  pumped  they 
have  not  been  entirely  satisfactory,  and  for  this  rea- 
son the  writer  some  years  ago  undertook  to  work  out 
theoretically  the  principles  involved  in  the  operation 
of  the  wells  with  the  view  of  establishing  the  proper 
conditions  for  the  most  economical  results.  Formulas 
were  deduced  for  determining  the  proper  relation  of 
head,  lift,  quantity  and  pressure  of  free  air  required, 
etc.,  with  the  expectation  of  confirming  or  disproving 
them  by  actual  test,  but  so  far,  for  reason  stated 
above,  without  result. 
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ALTERNATOR  FREQUENCY 

Effect  of  Leaving  Some  Poles  Without  Exciting   Current 


IN  the  March  15  issue,  the  question  was  asked  by  a 
correspondent,  "What  would  be  the  effect  on  the 
frequency  and  the  voltage  of  cutting  out  2   field 
coils    in    an    8-poIe    alternator    which    ran    at    900 
r.p.m.?"  The  answer  given  to  this  question  at  the  time 
was  correct,  but  has  been  the  cause  of  a  good  deal  of 
correspondence   recently,   in   which   the   difficulty   has 
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FIG.  1.     SERIES  CONNECTION  OP  FIELD  AND  ARMATURE 

been  as  to  just  what  the  frequency  of  a  machine  is,  and 
how  it  is  determined,  and  it  seems  worth  while  to 
spend  a  little  thought  on  the  question. 

What  is  Frequency? 

'PHE  frequency  of  an  alternating-current  generator, 
is  the  number  of  cycles,  or  double  reversals  of  cur- 
rent that  occur  in  a  second,  and  in  most  commercial 
machines  today  this  is  60  cycles  a  second,  or  for  some 
long  distance  transmissions,  25  cycles.  A  cycle  is 
passed  through  by  a  coil  in  the  generator  armature, 
when  it  moves  from  in  front  of  one  north  pole  to  in 
front  of  the  next  north  pole,  having  meantime  passed 
across  a  south  pole.  It  is  evident,  therefore,  that  in 
going  once  around  its  path,  or  in  making  one  revolu- 
tion, a  generator  coil  will  go  through  as  many  cycles 
as  there  are  pairs  of  poles;  if  this  number  of  pairs  of 
poles  be  multiplied  by  the  revolutions  per  second,  it 
will  give,  therefore,  the  frequency  in  cycles  per  second. 
In  the  case  of  an  8-pole  machine,  we  should  have, 
therefore,  4  pairs  of  poles,  and  this  times  the  revolu- 
tions per  second,  which  for  900  r.p.m.  would  be  15, 
would  give  us  4  times  15,  or  60  cycles  a  second  as  the 
frequency,  which  is  correct  for  commercial  practice. 
If,  now,  we  change  to  a  6-pole  machine,  with  the  poles 
equally  spaced  around  the  armature,  we  shall  have  3 
pairs  of  poles,  and  if  we  ran  the  armature  at  the  same 
speed  as  before,  we  would  have  3  times  15,  equals  45 


cycles  per  second  as  the  frequency.  In  the  first  case, 
one  cycle  is  passed  through  in  1/60  of  a  second,  and 
in  the  second  case  in  1/45  of  a  second. 

If  the  6-pole  machine  is  to  be  used  on  a  commercial 
circuit,  it  must  run  so  as  to  give  60  cycles  a  second, 
and  it  would;  therefore,  have  to  be  speeded  up  to  1200 
r.p.m.  In  this  case  we  should  have  3  pairs  of  poles, 
and  20  revolutions  a  second,  which  would  give  us  3 
times  20  or  60  as  the  frequency.  In  like  manner  for 
a  4-pole  machine,  the  speed  must  be  1800  r.p.m.  and 
for  a  12-pole  machine,  600  r.p.m.,  in  order  to  give  a 
frequency  of  60  cycles  a  second  for  commercial  work. 

Connections  of  Generators 

JN  practically  all  alternating-current  machines,  con- 
nections are  one  of  2  kinds  for  both  field  and  arm- 
ature. Either  all  coils  in  each  one  are  connected  in 
series,  or  the  coils  are  connected  in  2  series,  half  of 
the  coils  being  in  each,  and  the  2  halves  put  in  parallel. 
The  first  arrangement  is  indicated  in  Fig.  1,  and  the 
second  arrangement  in  Fig.  2.  As  it  is  somewhat 
simpler  to  trace  the  course  of  events  with  the  series 
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FIG.   2.      PARALLEL   CONNECTION  OP   FIELD  AND  ARMATURE 

arrangement,  we  shall  use  that  in  the  rest  of  the  dis- 
cussion, but  the  principle  would  be  the  same  in  either 
case. 

Cutting  Out  Poles 

Y^ITH  the  connections  as  in  Fig.  1,  suppose  that  2 
poles  be  cut  out,  that  is,  either  the  field  windings 
removed  or  disconnected,  and  the  field  current  sent 
past  them,  as  shown  in  Fig.  3.  The  machine  is  to  run 
at  900  r.p.m.,  as  before,  so  that  the  time  taken  in  pass- 
ing from  pole  1  to  pole  3  is  the  same  as  if  the  coils 
on   poles   I   and   2  were  connected   and  active.     Let  us 
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follow  the  activity  of  coil  A  as  it  makes  a  complete 
revolution  in  the  generator.  Standing  under  pole  1, 
evidently  it  will  cut  no  field  excitation  and  therefore 
will  be  generating  no  voltage,  and  this  will  continue 
from  the  position  opposite  1  until  it  gets  over  opposite 
field  pole  2,  because  no  lines  of  force  are  passing  from 
pole  1  to  pole  2.  We  would,  therefore,  have  for  our 
voltage  curve  a  line  along  the  axis  as  shown  in  Fig. 
4.  As  coil  A  passes  pole  2,  it  takes  up  some  excitation 
because  lines  of  magnetism  from  the  excitation  of  pole 
3  will  be  passing  into  pole  2.  There  is,  however,  only 
half  the  field  strength  that  there  would  be  if  the  coil 
on  No.  2  was  active,  so  that  the  voltage  in  passing 
from  2  and  3  will  be  only  half  the  normal  amount. 

After  passing  pole  3,  the  coil  A  takes  up  its  regular 
activity  and  from  3  around  to  8  it  is  generating  the 
full  voltage  for  which  the  machine  is  designed.  Be- 
tween 8  and  1  there  is  excitation  due  to  the  coils  on 
pole  8,  but  it  is  of  only  half  the  normal  strength,  so 
that  the  voltage  generated  will  be  only  half  its  normal 
value,  as  shown  on  the  curve  of  Fig.  4.  The  machine 
with  8  poles  on  the  frame  is  still  running  at  900  r.p.m., 
and  the  time  required  for  the  coil  A  to  pass  from  pole 
3  to  pole  5,  for  instance,  is  1/60. of  a  second,  the  same 
as  it  would  be  if  the  coils  on  poles  1  and  2  were 
active.  During  2  cycles  and  a  half,  the  coil  is  gener- 
ating full  voltage,  and  during  2  other  half  cycles,  it 
is  generating  half  voltage,  so  that  the  voltage  of  the 
total  circuit  is  ^  what  it  would  be  if  all  poles  were 
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FIG.    3.      CONNECTIONS    OF    8-POLE    GENERATOR   WITH    2 

ADJACENT  POLES  DEAD 

PIG.   4.      E.   M.    F.    FROM    1    ARMATURE    COIL   WITH   FIELD    AS    IN 

PIG.   3 

active.  The  frequency,  therefore,  is  unchanged,  but 
the  voltage  is  reduced  %.  Line  voltage  will  not,  how- 
ever, vary  as  is  shown  in  the  curve  of  Fig.  4;  for  during 
the  time  that  coil  A  is  passing  from  pole  1  to  pole  2, 
other  coils  which  are  in  series  with  coil  A  are  passing 
between  other  poles,  and  are  thus  generating  voltage. 
The  sum  of  these  voltages  is  added  together  for  the 
circuit  voltage,  which  will  be  ^  of  that  if  all  field  coils 
were  alive. 

If  instead  of  2  adjacent  poles,  2  opposite  poles  are 
put  out  of  service,  connections  would  be  shown  in 
Fig.  5,  and  the  resultant  generation  of  electromotive 
force  by  a  single  coil  as  shown  in  Fig.  6.  Taking  the 
coil  A,  while  passing  from  8  to  1,  it  is  getting  only 


half  the  excitation  that  it  would  if  the  winding  on  1 
were  active,  and  the  voltage  will  be  half  value;  the 
same  will  be  true  in  passing  from  1  to  2 ;  in  passing 
from  2  to  3,  and  3  to  4,  it  will  get  full  voltage,  while 
as  coil  on  pole  5  is  dead,  it  will  get  only  half  voltage 
in  passing  from  4  to  5  and  5  to  6.  Then  from  6  to  7 
and  7  to  8  it  will  again  get  full  voltage,  completing 
the  revolution.  There  will,  therefore,  be  2  full  cycles 
giving  full  voltage,  and  2  cycles  giving  half  voltage, 
or,  as  before,  we  shall  have  the  frequency  unchanged, 
and  the  voltage  decreased  54  by  cutting  out  the  2  poles. 


FIG.    5.      8-POLE    GENERATOR    CONNECTIONS    WITH    2    OPPOSITE 

POLES   DEAD 
FIG.   6.     E.   M.  F.   OF  1   COIL  FROM  GENERATOR  AS  IN  PIG.   5 

In  like  manner,  the  result  of  cutting  out  any 
number  of  poles  might  be  placed,  but  the  general 
principle  will  always  hold  that  the  frequency  will  be 
unchanged  so  long  as  the  total  poles  around  the  arm- 
ature are  unchanged,  and  the  speed  is  constant,  regard- 
less of  how  many  poles  may  be  inactive. 

The  voltage  will,  however,  be  reduced  in  just  the 
proportion  that  the  number  of  pairs  of  poles  cut  out 
bears  to  the  total  poles  on  the  machine. 


HOW  TO  MAKE  A  RUBBER  PATCH 

THE  Simplex  Manual  (a  new  edition  of  which  is 
about  to  be  published  by  the  Simplex  Wire  & 
Cable  Co.,  of  Boston)  gives  the  following  direc- 
tions for  making  a  rubber  patch  : — 
First  of  all  scarf  down  the  insulation  on  each  side  of 
the  place  to  be  patched,  just  as  you  would  sharpen  a 
pencil.  Then  scrape  the  insulation  thoroughly  clean 
some  distance  back  from  the  scarf,  taking  pains  to 
procure  a  smooth  surface.  Apply  rubber  cement  and 
wait  until  it  is  almost  dry.  Then  take  patching  rubber 
in  the  form  of  tape  and,  commencing  on  the  scarf  near 
its  lower  end,  wind  the  tape  spirally  across  the  bare 
metal  to  the  corresponding  point  on  the  other  side, 
keeping  it  under  all  the  tension  it  will  stand.  Keep 
winding  back  and  forth  rising  higher  and  higher  each 
time,  until  the  tape  is  wound  to  a  diameter  slightly 
larger  than  the  original  insulation.  Then  vulcanize 
the  patch  or,  if  this  is  not  done,  cover  the  patch  with 
ordinary  friction  tape,  and  paint  with  a  good  insulating 
compound. 
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INDUCTION  MOTORS.    PART  III 

Electrical  Troubles 

By  John  A.  Randolph 


IN  the  consideration  of  this  feature  of  induction 
motor  operation,  we  are  led  to  a  discussion  of  the 
faults  which  may  at  any  time  appear.    The  simple 

construction  of  the  induction  motor,  especially 
those  of  the  squirrel-cage  type,  renders  it  less  likely 
to  develop  defects  and  to  cause  trouble  than  any  other 
kind  of  motor.  The  conditions  of  load,  however,  are 
sometimes  so  strenuous  that  motors  of  the  best  design 
will  give  trouble  unless  they  are  carefully  watched 
and  the  causes  of  impending  breakdowns  promptly 
removed.  Moreover,  surrounding  conditions  often  have 
a  tendency  to  injure  the  motor.  These  may  consist  of 
exposure  to  leaky  pipes,  dampness,  extremes  of  tem- 
perature or  dust. 

The  most  serious  troubles  usually  encountered  con- 
sist of  defects  in  the  windings.  They  may  be  short- 
circuits  or  breaks  in  one  or  more  phases.  It  may  be 
said,  in  general,  that  the  disorders  which  develop  in 
the  stator  winding  are  practically  the  same  as  those 
which  are  encountered  in  stationary  alternator  arma- 
ture windings  with  the  exception  that  they  are  gener- 
ally less  serious  in  consequences  because  of  the  lower 
voltages  usually  employed  on  the  motors. 

One  form  of  shortcircuit  may  take  place  in  the 
copper  of  a  coil.  This  results  in  making  the  coil  in- 
active thus  causing  a  corresponding  reduction  in  the 
output  of  the  motor  and  an  overloading  of  the  other 
coils  of  the  phase  afifected.  If  easy  of  access,  the  fault 
may  be  often  remedied  without  removing  the  coil,  by 
the  use  of  mica  or  other  insulation. 

A  shortcircuit  of  another  character  may  consist  in 
the  grounding  of  a  phase  on  the  frame  of  the  machine 
in  one  or  more  places.  If  the  grounding  takes  place 
in  more  than  one  place  the  effect  is  equivalent  to  a 
shortcircuit  in  the  copper  and  its  seriousness  depends 
largely  upon  the  amount  of  the  winding  thus  bridged 
over  or  cut  out  of  service.  If  this  occurs  in  a  single 
phase  motor,  it  may  result  in  a  flow  of  current  so  heavy 
as  to  blow  the  fuses  or  open  the  circuit  breaker  or  if 
not  checked  by  these  devices  the  heavy  current  may 
overheat  the  remainder  of  the  winding  resulting  in  a 
burnout  if  not  detected  in  time. 

Sometimes  a  shortcircuit,  instead  of  being  confined 
to  a  single  phase,  will  occur  between  2  phases  if  the 
motor  is  of  the  polyphase  type.  It  may  be  caused 
by  a  grounding  of  the  phases  or  through  internal  con- 
tacts between  the  copper.  This  will  result  in  danger- 
ous heating,  an  inequality  of  the  respective  voltages, 
and  in  a  decrease  of  the  output  of  the  machine.  The 
seriousness  will  depend  upon  the  number  of  phases 
employed,  the  method  of  connection  and  the  location 
of  the  fault. 

In  general,  it  may  be  said  that  shortcircuits  may  be 
detected  by  an  unusual  heating  of  the  winding,  an 
abnormal  variation  of  voltages  across  the  phases  and 
a  sluggishness  in  the  operation  of  the  motor. 

Wrong   Connections 

JT  may  happen  in  making  repairs  or  from  otiier 
reasons  that  the  connections  of  one  or  more  coils  are 
reversed.  As  a  result  the  action  of  the  affected  coils 
will  be  opposed  to  that  of  the  others,  resulting  in  a 
lowering  of  the  total  voltage  of  the  phase  affected  by 
twice  the  voltage  of  the  affected  coil  and  a  correspond- 
ing decrease  in  the  efficiency  and  output  of  the  motor. 


Another  wrong  connection  may  consist  in  the  re- 
versal of  the  connections  of  one  of  the  phases.  The 
result  of  this  condition  will  depend  largely  upon  the 
number  of  phases  employed  and  their  method  of  con- 
nection. If  a  3-phase  star-connected  winding  is  used, 
the  currents  will  be  displaced  by  only  60  deg.  instead 
of  120  deg.  as  they  should  be. 

If  the  supply  lines  are  wrongly  connected  to  the 
motor  terminals,  a  reversal  of  the  direction  of  rotation 
will  result. 

Breaks 

IJNDER  this  heading  may  be  classed  the  troubles 
which  are  due  to  breaks  in  the  windings.  If  this 
happens  in  1  phase  of  a  2-phase  motor,  rotation  will 
continue,  but  only  1  phase  will  remain  active.  In  a 
3-phase  machine,  the  result  will  depend  upon  the  type 
of  winding.  If  the  delta  connection  is  used,  the  motor 
will  continue  to  run  on  the  2  remaining  phases,  but 
the  latter  will  be  overloaded.  If,  as  is  generally  the 
case,  the  star  connection  is  used,  the  motor  will  oper- 
ate only  on  1  phase.  A  3-phase  star-connected  motor 
will  start  with  a  break  in  one  phase,  but  with  a  break 
in  2  phases,  it  will  be  put  out  of  service  completely. 

Disorders  in  Rotor  Windings 

JN  the  modern  types  of  squirrel-cage  rotors,  trouble 
is  not  often  encountered.  In  the  earlier  types,  how- 
ever, employing  less  stable  connections,  difficulty  is 
sometimes  experienced  due  to  the  melting  of  solder  or 
loosening  of  joints.  This  results  either  in  breaks  or 
in  the  interposing  of  a  high  resistance  in  the  path  of 
the  secondary  current.  When  this  occurs  the  rotor 
will  either  slow  down  or  stop  completely,  its  action 
depending  upon  the  extent  of  the  fault.  The  simple 
construction  of  this  type  of  windings  renders  the  loca- 
tion of  these  faults  comparatively  easy,  hence  they 
can  be  repaired  without  much  difficulty.  In  squirrel- 
cage  rotors  of  modern  design  the  connections  are  made 
so  secure  as  to  render  trouble  from  loosening  or  open- 
ing of  joints  exceedingly  remote.  The  joints  are  often 
welded  or  are  fastened  with  rivets,  screws  or  bolts. 
Solder  is  also  used,  but  the  method  of  connection  is 
such  that  there  is  little  danger  of  melting. 

Rotors  of  the  wound  type,  however,  are  more  liable 
to  develop  defects.  There  is  always  present  the  possi- 
bility of  a  break  or  of  a  shortcircuit.  The  winding 
used  with  rotors  employing  slip  rings  and  external  re- 
sistances is  generally  of  the  3-phase  star-connected 
type.  A  break  in  one  of  the  phases  will  therefore  cause 
the  rotor  to  operate  on  only  1  phase.  It  will  start 
but  the  remaining  phase  will  be  overloaded  and  the 
motor  will  operate  at  a  reduced  efficiency  and  output. 
A  break  in  2  phases,  however,  will  put  the  motor  out 
of  commission  completely,  owing  to  the  fact  that  no 
current  can  flow  in  the  windings. 

The  faults  which  develop  in  wound  rotor  windings 
are  very  similar  to  those  encountered  in  the  stator 
windings.  Their  general  result  is  to  retard  or  stop 
the  action  of  the  rotor. 

External  Control  of  Apparatus 
Y^ITH  motors  employing  external  resistances,  com- 
pensators and  controllers,  there  is  the  added  possi- 
bility of  encountering  trouble  in  the  control  apparatus. 
Breaks  or  grounds  may  occur  in  these  accessories  and 
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with  the  extra  number  of  connections,  the  likelihood 
of  loosened  joints  becomes  more  pronounced.  More- 
over, a  finger  of  the  controller  may  become  bent, 
broken  or  loosened  in  such  a  manner  that  it  does  not 
properly  perform  its  function.  Again,  one  of  the 
contact  brushes  on  the  rotor  slip  rings  may  become 
loosened  or  separated  from  the  ring.  These  condi- 
tions may  result  only  in  an  undue  heating  of  the  parts 
affected  or  they  may  be  so  located  that,  by  the  open- 
ing of  circuits,  they  will  cause  the  motor  to  refuse  to 
start  or  to  operate.  Accumulations  of  dirt  on  brushes 
or  contacts  will  also  have  a  bad  effect  upon  the  effici- 
ency of  the  apparatus. 

Single-Phase  Motors 

J!^  CO^IMON  method  of  starting  single-phase  motors 
consists  in  phase-splitting  by  means  of  a  choke 
coil  or  a  condenser.  One  type  of  the  latter  is  made 
by  placing  insulated  iron  plates  in  a  solution  of  potash 
or  soda.  The  efifectiveness  of  such  a  condenser  depends 
in  large  part  upon  the  concentration  and  quantity  of 
the  solution.  Under  conditions  of  extreme  heat  there 
will  be  a  tendency  for  the  liquid  to  evaporate.  If  a 
very  cold  temperature  prevails  it  may  freeze.  Evapo- 
ration or  freezing  of  the  liquid  in  the  condenser  will 
have  a  direct  effect  upon  the  starting  of  the  motor 
and  may  be  so  serious  as  to  cause  it  to  fail  to  start  at 
all. 


ELECTRICAL  CORRESPONDENCE 

SOME  TROUBLES  OF  AN  OPERATOR 

^OME    years    ago    the    writer    was    employed    in   a 

station  Avhere  several  3300-v.  single-phase  lighting 
circuits  were  connected  to  a  3-phase  busbar.  Plug 
switches  were  used  and  the  lines  were  protected  by 
enclosed  fuses.     The  sketch  shows  the  arrangement. 

By  means  of  the  copper  strips  shown,  the  load 
can  be  easily  balanced.  Each  circuit  has  3  plug 
switches  but  only  2  plugs  are  in  at  one  time.  The 
handle  of  one  plug  is  red  and  is  left  in  permanently 
when  line  is  in  use.  For  example  take  line  1  in 
sketch.  Suppose  red  plug  to  be  in  on  bar  one  and 
black  plug  to  be  in  on  bar  2.  Suppose  ammeter  on 
bar  1  shows  75  amp.,  bar  2,  90  amp.  bar  3,  60  amp. 
By  moving  black  plug  from  bar  2  to  bar  3,  the  meters 
would  then  read  75  amp.  each,  supposing  that  cir- 
cuit to  have   15  amp. 

There  are  2  panels  of  4  circuits  each,  connected 
as  shown  in  the  sketch  and  by  means  just  described, 
using  a  circuit  having  the  required  load,  the  load  on 
the  machine  can  be  balanced  to  within  5  amp.  or 
even  better  on  a  400-kw.  load  which  I  think  very 
good   for  a   lighting  load. 

The  only  objection  to  this  system  is  that  an 
operator  might  get  careless  and  put  the  plugs  in  a 
wrong  place,  causing  a  short  on  the  machine,  but  so 
far  as  I  know  this  has  not  happened  yet  and  this 
system  has  been  in  8  yr.  or  more. 

When  the  SAvitchboard  was  first  installed,  we  had 
no  means  of  telling  when  fuses  were  blown  except 
by  pulling  them  and  testing  with  a  magneto.  In 
order  to  save  time  we  were  instructed,  when  notified 
of  trouble,  to  pull  the  plug  switch  when  a  flash  would 
give  us  an  indication  of  whether  the  fuses  were  blown 
or  not. 

This  method  worked  all  right  until  our  trouble 
man  had  hunted  a  couple  of  hours  one  night  and 
found  no  trouble.     He  called  me  up  and  I  pulled  the 


fuses  and  tested  them  to  find  that  one  of  them  had 
blown.  We  afterwards  learned  that  a  ground  through 
a  pole  lightning  arrester  caused  the  flash  made  by 
the  switch,  indicating  apparently  that  the  fuse  was 
all  right. 

To  prevent  further  trouble  of  that  kind,  a  trans- 
former was  rigged  up  as  shown  by  the  sketch.  By 
running  the  primary  leads  through  insulated  handles, 
we  could  connect  the  transformer  to  the  terminals 
of  the  lightning  arresters  of  the  line  being  tested. 
The  lamp  would  light  if  the  fuses  were  good.  Also, 
by  grounding  first  one  and  then  the  other  of  the  leads 
at  C,  we  could  get  a  fairly  good  indication  of  the 
amount  of  ground. 

A  year  ago  the  writer  had  a  narrow  escape  from 
burning  out  the  step  bearing  on  a  vertical  Curtis 
turbine.  We  had  2  boilers  which  were  connected  to 
a  header,  2  valves  being  used  on  each  boiler.  When 
cutting  in  a  boiler,  the  fireman  would  open  one  valve 
and  when  pressure  was  up,  open  the  other. 

One  morning  No.  1  boiler  blew  out  a  gasket  and 
the  fireman,  being  in  a  hurry,  asked  me  to  watch  the 
gage  on  No.  2  and  he  would  cut  it  in.  I  supposed 
he  had  one  valve  open  as  usual  and  when  pressure 
was  up  told  him  to  go  ahead.  He  opened  the  valve 
on  No.  2  and  then  closed  the  one  on  No.  1.  When 
I  went  through  the  engine  room  door,  I  glanced  at 
the  gage  board  and  there  was  but  80  lb.  on  the  gage 
when  we  should  have  had   150. 

It  didn't  take  me  more  than  4  hr.  to  tell  the  fire- 
man to  open  his  other  valve  very  slowly,  trip  the 
emergency    throttle    on   the    turbine,    pull    the   switch 
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and  open  the  throttles  on  the  step  pumps.  The  tur- 
bine slowed  down  pretty  fast  but  it  got  enough  oil 
to  keep  the  step  from  burning.  They  say  fortune 
favors  the  unwise ;  I  am  now  pretty  sure  it  does. 

Since  this  happened,  I  have  been  sure  to  look  at 
all  valves  before  cutting  in  or  out  a  boiler. 

We  have  2  plants  here :  No.  1  a  steam  and  water 
plant,  No.  2  a  water-power  plant  alone.  I  am  oper- 
ator at  No.  2. 

Two  years  ago  this  winter  I  was  sent  to  No.  1 
plant  to  do  some  switchboard  wiring,  a  spare  opera- 
tor being  sent  as  my  relief.  That  afternoon  there 
was  a  short  circuit  on  the  line  leading  from  No.  2. 
For  some  reason  the  relays  did  not  trip  the  oil  switch 
and  the  operator  tripped  it  by  hand.  Thinking  there 
might  be  some  trouble  in  the  switch  itself,  he  took 
off  the  oil  tank  to  find  out.  Not  knowing  what  had 
been  done,  the  operator  at  No.  1  told  operator  No.  2 


552 


PRACTICAL     ENGINEER 


June  1,  1913 


to  try  the  line  again.  He  threw  the  switch  in  with- 
out putting  the  oil  tank  back  on.  The  short  circuit 
was  still  there  and  this  time  the  relays  worked.  The 
readers  can  easily  imagine  what  was  done  to  the 
contacts  of  a  200-amp.  switch  with  a  voltage  of  2300 
and  the  relays  set  to  trip  at  250  amp. 

When  I  got  to  the  station  and  saw  what  had 
happened,  I  asked  the  operator  why  he  did  it.  He 
replied  he  didn't  think  it  would  do  any  harm  to  put 
the  switch  in.  I  told  him  the  harm  was  not  in  the 
putting  in  but  in  the  coming  out.  After  a  few  more 
remarks  which  further  melted  the  switch  contacts,  I 
set  about  making  repairs.  W.  H.  Thompson. 


SLOTTING  COMMUTATORS 

QNE  of  my  men  called  my  attention  to  several  arti- 
cles on  slotting  commutators,  contributed  by  Mr. 
Pierce  and  Mr.  Unsworth,  in  which  they  condemn 
the  practice.  If,  after  slotting  their  commutators,  they 
continued  to  use  hard  abrasive  brushes  and  commu- 
tator compounds,  or  if  oil  was  allowed  to  reach  the 
commutators  in  considerable  quantities,  I  do  not 
wonder  at  the  fireworks  that  ensued.  If,  on  the  other 
hand,  they  kept  the  commutator  free  from  oil  and  used 
tempered  graphite  brushes  without  lubrication,  or  if 
they  used  nonabrasive  high  grade  carbon  brushes  with 
very  little  commutator  compound,  I  believe  that  the 
results  would  have  been  highly  satisfactory. 

When  I  took  charge  of  the  electrical  equipment  of 
these  mills  4  yr.  ago,  there  were  a  number  of  motors 
that  absolutely  would  not  commutate.  The  commu- 
tators required  frequent  turning  and  matters  went 
from  bad  to  worse.  I  had  seen  very  little  slotting 
done  at  that  time  and  was  skeptical  as  to  its  merits, 
,  but  I  resolved  to  try  it  on  the  worst  motor,  as  the 
trouble  was  evidently  due  to  high  mica. 

The  motor  has  now  been  in  service  night  and  day 
for  3  yr.  with  little  sign  of  wear.  The  commutator  is 
smooth  and  glossy.  The  result  was  so  good  that  I 
slotted  all  the  motors  that  sparked  and  the  results  were 
glossy  commutators  and  sparkless  commutation  in 
all  but  2  cases.  One  of  these  was  a  motor  subject  to 
excessive  vibration  caused  by  the  gear  drive.  The 
other  was  caused  by  heavy  momentary  overloads ;  the 
slotting  improved  the  commutation  in  both  cases,  but 
did  not  entirely  eliminate  sparking.  I  have  never,  in 
a  single  instance,  had  a  punctured  commutator  after 
slotting  although  I  have  had  a  number  of  punctures 
on  commutators  not  slotted. 

There  are  motors  and  generators  so  liberal  in  rating 
and  of  such  good  design  and  construction  that  the 
commutation  is  inherently  good.  We  have  several  of 
these  and  I  haven't  taken  the  trouble  to  slot  them  as 
it  isn't  necessary.  I  believe  that  a  large  percentage 
of  commutator  trouble  is  due  to  high  mica  and  I  firmly 
believe  in  slotting  in  all  such  cases. 

The  largest  concern  in  this  country  manufacturing 
electrical  machinery  is  now  making  a  practice  of  fur- 
nishing its  machines  with  slotted  commutators  and 
tempered  graphite  brushes.  I  have,  within  the  past 
year,  installed  2  of  these  machines,  one  a  225-hp.  vari- 
able speed  motor  and  the  other  a  200-kw.  generator. 
Both  machines  carry  heavy  overloads  with  perfect 
commutation  and  glossy  commutators. 

Where  commutation  trouble  is  due  to  high  mica 
I  think  that  the  commutators  should  be  carefully 
turned  and  then  slotted.  Cut  the  slots  not  deeper 
than  Ys  in.  and  even  less  on  small  commutators.     See 


that  the  depth  is  uniform  and  that  the  slots  are  clean 
cut.  Remove  all  copper  bridges  from  the  bottom  of 
the  slot  as  well  as  all  loose  copper  and  mica.  Scrape 
ofif  the  bars  with  a  sharp  scraper  to  remove  burrs.  Fit 
the  commutator  with  a  set  of  tempered  graphite  or 
nonabrasive  carbon  brushes  and  smooth  the  commu- 
tator with  fine  sandpaper.  In  case  graphite  brushes 
are  used,  keep  all  compounds,  grease,  etc.,  entirely 
away  from  your  commutator.  In  the  case  of  carbon 
brushes  a  small  amount  of  good  compound  or  vaseline 
may  be  used  at  times  to  stop  any  tendency  to  chatter 
but  use  as  little  as  possible.  Use  only  enough  spring 
tension  to  insure  good  brush  contact.  I  have  found 
it  advisable  to  give  the  brush  considerable  angle  so 
that  the  rotation  of  the  commutator  acts  against  the 
spring.  Where  this  is  done  no  hard  and  fast  rule 
with  regard  to  the  amount  of  angle  can  be  laid  down 
to  apply  in  all  cases,  but  from  45  to  55  deg.  with  the 
tangent  of  the  commutator  is  usually  about  right. 

Believing  that  this  is  a  subject  worthy  of  investiga- 
tion, I  would  be  pleased  to  hear  from  other  readers  of 
Practical  Engineer.  C.  L.  Hayward. 


PIPES  FOR  CONDUITS 

J  WAS  much  interested  in  the  article  on  Conduit  Wir- 
ing in  the  March  i  issue  of  Practical  Engineer. 
There  are  one  or  two  statements,  however,  that  might, 
it  seems  to  me,  be  misconstrued  by  parties  not  regularly 
engaged  in  electrical  work — as,  for  example,  mill  foremen 
and  janitors  of  large  buildings,  who  are  occasionally 
called  upon  to  make  repairs  and  extensions  in  their  elec- 
trical plants. 

It  is  a  well-known  fact  that  the  use  of  ordinary  pipe 
for  conduit  is  liable  to  result  disastrously. 

Pipe  as  it  comes  from  the  mill  has  an  interior  surface 
which  contains  heavy  scale  which  is  as  sharp  as  glass 
and  liable  to  cut  through  the  insulation  on  the  wires. 
This  is  not  the  ordinary  mill  scale,  but  is  the  fluxing 
material  used  in  welding  the  pipe. 

Even  though  the  particular  pipe  used,  therefore,  does 
not  happen  to  contain  burrs  or  fins,  which  are  quite 
common,  the  roughness  of  the  raceway  due  to  the  pres- 
ence of  this  scale  always  presents  an  element  of  danger. 

Except  in  short  lengths  it  will  be  found  almost  im- 
possible to  fish  wires  through  pipe  of  this  character,  as 
the  rough  interior  surface  prevents  them  from  sliding 
freely.  The  wires  will  become  jammed  in  the  pipe  and 
probably  a  block  and  tackle  resorted  to  in  an  effort  to 
dislodge  them,  with  the  result  that  the  copper  wire  will 
stretch,  reducing  the  cross-section  to  such  an  extent  that 
the  conductors  instead  of  carrying  easily  the  current 
which  they  were  calculated  to  carry  will  offer  so  much 
resistance  when  the  current  is  turned  on  that  the  pipe 
and  surrounding  material  will  be  heated  to  the  danger 
point. 

The  ordinary  commercial  galvanized  iron  pipe  is  even 
more  undesirable  for  conduit  than  the  plain  pipe,  as  its 
interior  surface  contains,  in  addition  to  the  scale  and 
burrs  above  referred  to,  lumps  of  spelter  which  materi- 
ally reduce  the  opening. 

It  seems  to  me  that  it  might  be  a  dangerous  thing 
to  point  out  to  certain  engineers  or  others  that,  for 
example,  "more  than  a  superficial  inspection  is  required 
to  distinguish  the  pipe  so  treated  from  conduit." 

The  only  safe  way  of  avoiding  these  difficulties  is  by 
using  conduit  which  is  manufactured  specially  for  elec- 
trical purposes  by  a  reputable  manufacturer. 

D.  H.  Murphy. 
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ESSENTIALS  OF  A  STOKER 

How  These  are  Provided  in  the   Murphy  Automatic  Smokeless  Furnace 

By  J.  R.  Fortune* 


IN  the  early  clays  it  was  hard  to  persuade  the  average 
mechanical  engineer  that  coal  could  be  burned  more 
economically    and    a    greater    capacity    secured    with 

a  mechanical  stoker  than  by  hand  firing,  and  Mr. 
Thomas  Murphy,  who  began  his  work  in  1878,  had  a 
hard  up-hill  fight  convincing  some  of  these  skeptics  that 
he  was  right.  Even  as  late  as  1890,  the  modified  Dutch 
Oven  of  the  Murphy  furnace  was  often  referred  to  as 
the  Murphy  dog  house  and  eminent  engineers  frequently 
went  on  record  as  condemning  all  methods  of  mechanical 
stoking  as  less  efficient  than  hand  firing.  Later,  when 
coal  handling  machinery  began  to  be  used  in  connection 
with  mechanical  stokers,  some  of  these  parties  modified 
their  opinions  and  stated  that  mechanical  stokers  were 
not  of  any  particular  value  except  in  plants  large  enough 
to  use  coal  handling  machinery,  where  the  saving  in 
the  labor  of  handling  the  fuel  would  pay  the  interest  on 
the  investment. 

Today,  stokers  are  almost  always  considered  when  new 
boilers  are  installed  and  old  settings  are  constantly  being 
remodeled  for  stoker  attachment.  The  mammoth  power 
houses  and  large  boilers  of  the  present  day  would  not  be 
successful  without  the  mechanical  stoker,  and  the  aggre- 
gate horsepower  of  mechanical  stoked  boilers  runs  into 
the  millions. 

For  the  Ideal  Stoker 

'pHE  ideal  mechanical  stoker  should  have  its  coal 
hoppers  so  arranged  as  to  be  conveniently  charged 
either  from  the  chutes  of  the  coal  handling  apparatus  or 
by  hand.  These  hoppers  should  be  located  in  such  a 
manner  as  to  allow  a  full  examination  of  the  fire  at  all 
times.  Murphy  stoker  hoppers  are  located  in  the  sides 
of  the  furnace  and  are  provided  with  openings  in  their 
tops,  through  which  the  coal  can  be  admitted ;  also 
large  doors  are  provided  at  their  front  end,  by  means 
of  which  the  fireman  can  charge  them  when  the  plant 
is  not  equipped  with  coal  handling  machinery. 

Being  located  at  the  sides  of  the  furnace,  an  ample 
fire  door  can  be  placed  in  the  front  wall  of  the  furnace 
through  which  every  part  of  the  fire  can  be  observed. 
In  many  plants  where  the  furnace  is  set  out  in  front  of 
the  boiler,  the  coal  is  wheeled  along  an  elevated  plat- 
form and  dumped  on  top  of  the  furnace.  Thus,  the  top 
of  the  structure  forms  an  extension  for  the  coal  hoppers, 
and  I  have  known  of  plants  where  a  day's  supply  has 
been  carried  in  this  manner. 

Uniform  Feed 

jy^ECHANICAL  stokers  give  higher  results  than  hand 
fired  furnaces  because  the  coal  is  fed  into  the  fur- 
nace slowly  and  uniformly  over  the  grates.  As  they 
are  usually  provided  with  air  feeding  devices  for  fur- 
nishing air  to  the  gaseous  part  of  the  fuel,  analyses 
of  the  product  of  combustion  indicate  that  their  higher 
efficiency  is  produced  by  more  thorough  volatilization 
and  combustion  of  that  portion  of  the  fuel  than  can  be 
obtained  with  a  hand  fired  furnace.  Therefore,  the 
perfect  stoker  should  feed  the  coal  into  the  furnace  at 
the  minimum  speed.  In  our  stoker  the  coal,  being  fed 
from  both  sides,  travels  slowly  over  the  coking  plate 
and  is  given  ample  time  for  the  distillation  of  its  gas  as 
it  cokes.     The  gas  as  it  emerges   from  the  surface  of 
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the  fire  is  immediately  met  by  currents  of  hot  air  dis- 
charged through  the  numerous  ducts  of  the  arch  plates 
which  are  located  right  above  the  feed  opening.  The 
combustion  of  the  gas  then  is  promptly  and  economically 
effected. 

After  the  coal  emerges  from  the  magazine,  it  should 
be  transported  over  the  grate  surface  at  a  speed  pro- 
portionate to  the  rapidity  of  the  combustion  of  the  coke, 
or  solid  portion  of  the  fuel,  and  should  be  kept  constantly 
stirred  if  it  is  to  burn  quickly.  If  it  is  fed  over  the 
grates  too  fast,  it  will  accumulate  in  the  furnace  and 
the  fire  will  become  too  thick.  If  it  is  not  fed  fast 
enough,  bare  spots  will  form  on  the  grates  and  the 
efficiency  of  the  furnace  will  be  reduced. 

Refuse  Disposal 

^^E  also  believe  that  a  mechanical  stoker  is  not  com- 
plete until  it  is  provided  with  automatic  means  for 
ridding  itself  of  the  ash  and  refuse  which  is  produced 
by  the  combustion  of  the  coal.  The  Murphy  furnace 
has  a  practical  clinker  removing  device,  which  is  now 
arranged  to  operate  automatically  and  which,  when  prop- 
erly operated,  will  keep  the  grate  surface  clean  at  all 
times. 

Furnaces  of  the  side  feed  type  burn  more  coal  at  the 
rear  end  than  at  the  front,  owing  to  the  flame  passing 
over  the  fuel  and  the  tendency  for  a  little  more  air  to 
pass  through  the  grates  at  the  rear  end  of  the  grate 
surface.  Our  stoker  is  arranged  to  feed  more  coal  at 
the  rear  of  the  grate  than  at  the  front  and  its  clinker 
removing  device  is  so  designed  as  to  enable  it  to  discharge 
the  additional  amount  of  refuse-  which  is  produced  by 
the  additional  coal  burned  at  this  point.  It  is  necessary 
that  the  mechanism  which  operates  the  clinkering  device 
of  the  stoker  should  be  regulatable  independently  of  the 
mechanism  which  feeds  in  the  coal  and  that  which 
operates  the  grates,  as  the  percentage  of  ash  varies  with 
different  coals. 

Air  Space 

IJNLESS  ample  air  space  through  the  grates  and  other 
air  feeding  devices  of  the  furnace  is  provided,  it  is 
impossible  to  secure  a  proper  capacity  from  the  furnace. 
In  our  furnace  the  volatile  portion  of  the  fuel  secures 
its  air  through  a  separate  entrance  from  that  through 
which  the  air  is  delivered  to  the  grates,  and  this  air, 
being  drawn  in  above  the  fire  brick  arch,  carries  back 
into  the  furnace  heat  which  would  otherwise  be  wasted 
by  radiation.  The  air,  which  is  admitted  to  the  ash  pit, 
is  not  obstructed  in  its  passage  to  the  fire  chamber,  as 
the  openings  between  the  grates  have  an  ample  area. 
This  ample  provision  for  admitting  air  to  the  fire 
chamber,  permits  of  operating  successfully  and  econom- 
ically with  the  ordinary  natural  draft  produced  by  the 
average  boiler  chimney,  and  the  amount  of  grate,  which 
is  supplied  for  a  given  boiler  with  this  draft,  is  suffi- 
cient to  operate  the  boiler  to  20  per  cent  of  its  rating; 
some  plants  are  equipped  also  with  forced  draft,  which 
is  used  when  it  is  desired  to  operate  the  boilers  beyond 
this  point.  For  average  work  the  stoker  can  be  operated 
with  high  economy  with  natural  draft  and  heavy  over- 
loads can  be  carried  with  forced  draft.  Due  to  the 
ample  air  spaces  provided,  we  have  found  it  possible  to 
operate  boilers  to  300  per  cent  of  their  rating  for  5  hr. 
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at  a  time  and  this  load  was  carried  immediately  at  the 
end  of  a  i2-hr.  run  during  which  the  boiler  was  oper- 
ated at  150  to  200  per  cent  of  its  rating. 

In  order  that  a  mechanical  stoker  may  be  durable, 
it  is  essential  that  a  considerable  amount  of  cooling  sur- 
face be  provided  for  castings  whose  surfaces  are  ex- 
posed to  the  heat  of  the  fire.  All  such  castings  as  grate 
bars,  the  castings  which  carry  the  arches,  and  the  coking 
plate  are  so  designed  as  to  expose  an  ample  cooling 
surface  to  the  air  which  is  entering  the  furnace ;  for 
example,  the  grate  bars  have  sometimes  as  many  as  20 
sq.  in.  of  surface  exposed  to  the  cooling  action  of  the' 
air  for  each  square  inch  exposed  to  the  fire. 

Emergencies 

J  N  the  event  of.  any  portion  of  the  driving  mechanism 
of  the  stoker  breaking  down,  it  should  be  possible  to 
operate  that  stoker  by  hand  until  repairs  are  made,  as 
frequently  a  boiler  cannot  be  taken  off  the  line  and  shut 
down.  The  coal  can  be  fed  in  by  hand,  the  grates  shaken, 
and  the  clinker  bar  revolved. 

The  driving  engine  of  a  mechanical  stoker  must  be 
substantially  constructed  and  so  designed  as  to  require 
a  minimum  of  attention,  with  the  principal  moving  parts 
revolving  in  a  bath  of  oil,  speed  instantly  adjustable 
throughout  a  wide  range  and  while  the  engine  is  in 
operation.  The  parts  of  this  engine  should  be  absolutely 
interchangeable. 


A  Hot  Furnace 

'pHE  best  authorities  on  the  combustion  of  coal  insist 
that  a  furnace  should  be  entirely  surrounded  by  in- 
candescent surfaces  if  the  coal  is  to  be  properly  burned, 
and  the  cross  section  of  the  Murphy  furnace  shows  that 
it  conforms  to  this  theory.  Inclined  fires  on  both  sides 
of  the  furnace  represent  2  of  these  surfaces,  the  arch 
another,  the  front  wall  of  the  furnace  and  the  bridge 
wall  of  the  boilers,  others.  We  have  always  been  strong 
advocates  of  the  side-feed  stoker ;  in  other  words, 
opposed  firing.  By  this  method  of  feeding  coal  into 
our  furnace,  the  heat  from  the  fire  on  the  opposite  side 
of  the  furnace  and  from  the  incandescent  fire  brick  arch, 
causes  the  gas  from  the  coal  on  the  opposite  side  to 
distill  rapidly. 

Air,  which  is  admitted  to  the  furnace  at  the  very 
point  where  the  gas  is  discharged  from  the  coal,  mixes 
with  it  and  the  mingled  gas  and  air  pass  downward 
over  the  surface  of  the  fire  toward  the  center  of  the 
furnace,  and  there  meeting  a  similar  current  of  air  and 
gas  from  the  opposite  side  of  the  fire,  the  combustion 
is  thoroughly  and  speedily  effected,  the  nature  of  the 
flame  being  similar  to  that  which  is  produced  by  the 
acetylene  gas  burner  with  opposed  delivery  of  gas. 

The  temperature  of  the  fire  which  is  produced  in  the 
Murphy  furnace  is  determined  by  the  United  States 
Geological  Survey  at  its  fuel  testing  plant  in  Pittsburgh, 
is  in  the  neighborhood  of  3000  deg.  F.  The  fire  brick 
therefore,  which  is  used  in  the  furnace  arch  and  the 
front  wall,  must  be  of  the  highest  quality. 
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Duty  of  Pumping  Station 

DURING  a  12-hr.  duty  trial  of  a  double-acting 
pumping  engine,  the  total  number  of  heat  units 
(B.t.u.'s)  consumed  by  the  engine  was  188,- 
765,300  and  the  pump  made  6-1,800  strokes. 
The  plunger  was  36  in.  in  diameter,  the  plun- 
ger rod  4  in.  in  diameter  and  the  stroke  44  in. 
The  average  pressure  indicated  by  the  gage  on  the 
discharge  pipe  was  160  lb.,  the  average  vacuum  in- 
dicated by  the  gage  on  the  suction  pipe  was  10  lb. 
and  the  distance  between  the  centers  of  the  2  gages, 
12  ft.    What  was  the  duty  of  the  pump? 

This  problem  can  be  solved  by  the  following  equa- 
tion : 


pump  well  and  dividing  the  product  by  144^^12  X 
62.33  (assumed) -=-144  =5.18. 

L  =  Average  length  of  stroke  of  pump  plunger 
in  feet,  3.66  ft. 

N  =  Total  number  of  single  strokes  of  pump 
plunger  made  during  the  trial  =  64,800. 

H  =  Total  number  of  heat  units  consumed  by  the 
engine  =  188,765,300. 

Substituting  figures  for  letters  in  the  equation : 

^"^y 188,765,300  X  1,UUU,UUU 


517.4X175.18X3.66X64,800 


X  1,000,000 


Duty 


Foot-pounds  of  work  done 


X  1,000,000 


p  m 


X  1,000,000 


Total  number  of  heat  units  consumed' 
AX(Prbp-t-s)XLXN, 
~~  H 

In  which  A  =  area,  in  square  inches  of  pump  plunger 
or  piston,  corrected  for  the  area  of  the  piston  rod. 

Area  of  plunger  =  3.1416  X  r-  =  3.1416  X  169  = 
530  sq.  in. 

Area  of  plunger  rod  =  3.1416  X  2- =  3.1416  X  4  = 
12.6. 

Net  area  of  plunger  =  530  —  12.6  =  517.4. 

P  =  Pressure,  in  pounds  per  square  inch,  indicated 
by  the  gage  on  the  discharge  pipe  =  160  lb. 

P  =  Pressure  per  square  inch,  corresponding  to  in- 
dication of  the  vacuum-gage  on  the  suction  pipe  = 
10  lb. 

s  =  Pressure,  in  pounds  per  square  inch,  corres- 
ponding to  the  distance  between  the  centers  of  the  2 
gages.  Computation  for  this  pressure  is  made  by  mul- 
tiplying the  distance,  expressed  in  feet  by  the  weight 
of  one  cubic  foot  of  water  at  the  temperature  of  the 


~  188,765,300 

As  the  water  enters  the  cylinder  by  suction  P 
the  equation  is  P  -f-  p. 

To  solve  this  problem  by  logarithms,  we  first  find 
the  logarithms  of  the  numbers  in  the  dividend  and  as 
it  is  a  continued  product  we  add  the  logs  ^o  perform 
the  multiplication  operation. 

We  now  find  the  log  of  the  divisor  and  subtract  it 
from  the  log  of  the  dividend,  to  perform  the  operation 
of  division.  The  last  operation  is  adding  the  log  of 
1,000,000  to  the  remainder  from  the  previous  opera- 
tion to  find  the  log  of  the  answer. 


Log  of 


517.4    = 

175.18  = 

3.66  = 

64,800       = 


Answer 


2.7138 
2.2432 
0.5635 
4.8116 

10.3321 
=    8.2758 
2.0563 
=  •  6.000 
=    8.0563 
113,900,000  ft.  lb. 


188,765,300 

1,000,000 
Answer 
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15,- 


Condenser  Surface 

f|OW  many  feet  of  condenser  surface  is  required  per 

engine  horsepower? 

Condenser  surface  is  governed  by  the  number  of 
pounds  of  steam  condensed  in  an  hour,  therefore  the 
steam  consumption  of  the  engine  governs  the  surface 
area  per  horsepower.  Assume  that  we  desire  to  figure 
the  condenser  surface  required  for  a  1000-hp.  cross- 
compound  condensing  engine  which  has  a  steam  con- 
sumption of  15  lb.  per  horsepower  hour,  or  a  total 
steam  consumption  of  15,000  lb.  per  hour.  The  con- 
denser surface  is  calculated  bv  the  formula: 

\VL 

S  = 

c(T-t) 

S  =  Condenser  surface  in  square  feet. 

W  =  Weight  of  steam  condensed  per  hour 
000  lb. 

T=  Temperature  in  degrees  F.  of  the  steam  at  the 
pressure  indicated  by  the  vacuum  gage  which  we  will 
assume  to  be  135  deg. 

t  =  Mean  temperature  of  the  circulating  water  or 
the  arithmetical  mean  of  the  initial  and  final  temper- 
ature which  we  will  assume  to  be  75  deg.  F. 

L=  Latent  heat  of  the  saturated  steam  which  we 
will  assume  to  be  1020  deg.  F. 

c  ^  A  constant  found  by  experiment  to  be  180. 

Substituting  figures  in  the  formula  we  have : 
15,000  X  1030 

S  = = 

180(135  —  75) 

15,000  X  1020 

180  X  60 

Solving  bv  logarithms : 

Log^of       15,000  =  4.1761 
"      "  1,020  =  3.0086 


Log  of  0.1125  =     9.0511 

Log  of      8000  =     3.9031 


—  10 


dividend  =  7.1847 


Log  of 


180  =  2.2553 
60  =  1.7782 
"       "        divisor  =  4.0335 
We  now  subtract  the  log  of  the  divisor  from  that 
of  the  dividend  to  secure  the  log  of  the  total  surface : 
7.1847 
4.0335 


3.1512  =  log  of  1417 
Then  the  condenser  surface  per  horsepower  will  be 
1417 -f- 1000  =  1.417  sq.  ft. 

Safe  Working  Pressure  of  Copper  Pipe 

pIND  the  safe  working  pressure  of  copper  pipe  6  in. 
in  diameter  and  0.175  in.  thick. 
Safe  working  pressure  of  a  copper  pipe   is   deter- 
mined by  the  formula : 

(T  — 0.0625)  X  8000 

P  =  . 

D 
In  which  P  is  the  safe  working  pressure,  T  the  thick- 
ness and  D  the  diameter  of  the  pipe  in  inches. 
Substituting  figures  in  the  formula,  we  have: 
(0.175  —  0.0625)  X  8000 
p  = = 

6 
0.1125  X  8000 


12.9542 
10 


Log  of  dividend 
Log  of         6 


2.9542 

.7782 


Log  of  quotient      =     2.17G0 

Here,  as  in  the  previous  problems,  we  have  added 
the  logs  of  the  numbers  composing  the  dividend  and 
subtracted  the  log  of  the  divisor  from  the  sum  to  ob- 
tain the  log  of  the  answer.  In  column  9  on  the  line 
with  14  we  find  the  mantissa  1732,  which  is  the  next 
smaller  mantissa  to  1760,  so  that  the  first  3  figures  of 
the  number  corresponding  to  log  2.1760  are  149.  The 
difiference  between  the  2  mantissas  is  28,  we  follow 
along  the  line  to  the  supplementary  table  and  find  the 
difference,  which  is  27,  and  read  9  at  the  head  of  the 
column,  which  is  the  fourth  figure  of  the  number. 
As  the  characteristic  is  2,  the  number  of  figures  to 
the  left  of  the  decimal  place  is  3,  therefore  log  2.1760 
=  149.9,  the  safe  working  pressure  of  the  copper  pipe 
in  pounds  per  square  inch. 

The  correct  answer  to  the  problem  is  150,  but  in  4- 
place  log  tables  there  is  a  slight  inaccuracy  which 
acounts  for  the  0.1  difference  between  the  arithmet- 
ical and  logarithmic  answers.  The  tables  are,  how- 
ever, as  accurate  as  the  measurements  involved  in 
most  problems  and  have  a  sufficient  degree  of  accur- 
acy for  all  practical  problems. 


INTERESTING  HYDROELECTRIC 
DEVELOPMENT 

THERE  is  being  built  at  Beldens,  Vt.,  for  the 
Vermont  Marble  Co.,  of  Proctor,  a  new  power 
plant  for  furnishing  electric  power  to  the  quar- 
ries in  the  neighborhood  of  Proctor,  40  miles 
away.  There  are  to  be  2  units  of  1200  hp.  each  direct- 
connected  to  800-kw.  Westinghouse  generators  and 
running  at  300  r.p.m.  Each  unit  is  a  1200-hp.  double 
turbine  manufactured  by  the  S.  Morgan  Smith  Co., 
York,  Pa.,  the  turbines  having  runners  33  in.  in  di- 
ameter, on  a  horizontal  shaft,  and  the  flow  of  water 
being  controlled  by  the  familiar  wicket  gate  system. 
The  discharge  from  the  turbines  runs  through  a  draft 
tube  16  ft.  in  depth. 

One  of  the  interesting  features  of  the  new  develop- 
ment is  the  fact  that  this  plant  is  practically  a  duplicate 
of  a  similar  plant  built  in  1910  at  Huntingdon  Falls, 
about  2  miles  from  Beldens.  This  previous  develop- 
ment is  operated  also  by  S.  Morgan  Smith  turbines, 
but  the  generators  in  this  case  are  General  Electric. 
Both  plants  will  operate  over  the  same  set  of  trans- 
mission lines  at  high  voltage,  all  of  the  power  being 
used  in  the  neighborhood  of  Proctor.  One  advantage 
of  having  the  2  plants  so  nearly  alike  is  the  fact  that  it 
is  much  easier  to  carry  spare  parts  in  sufficient  quan- 
tity, resulting,  of  course,  in  better  security  against 
stoppage  of  operation. 

Magnalium  is  the  name  of  a  new  metal  now  being 
tried  out  for  pistons  and  connecting  rods  on  automo- 
bile motors.  Its  specific  gravity  is  2.5  as  against  2.56 
for  aluminum  and  7.5  for  cast  iron,  and  its  properties 
as  a  bearing  metal  are  claimed  to  be  better  than  babbit 
or  phosphor  bronze.  The  new  metal  is  handled  by 
G.  A.  Crayen  &  Co.,  of  81  New  St.,  New  York  City. 
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HEATING  A  WHOLE  TOWN 

How  This  is  Done  from  a  Single  Plant  and  the  Construction  Used  to  Get  Transmission  Economy 


ONE  of  the  largest  operators  in  the  bituminous 
field  is  the  Berwind-White  Coal  Mining  Co., 
and  in  many  respects  its  most  interesting 
operations  are  in  and  near  Windber,  Pa.  This 
town  which  has  a  population  of  12,000  and  is  situated 
high  in  the  mountains  not  far  from  the  city  of  Johns- 
town, is  practically  owned  by  the  coal  company  and 
allied  interests. 


FIG.  1. 


LOWER   HALF   OF   SECTIONAL   CONDUIT,    SHOWING  PIPE 
AND   ROLLER   SUPPORT 


Some  years  ago  the  Windber  Heating  Co.  was 
formed  and  a  large  power  house  was  built  right  at  the 
entrance  of  the  coal  mine,  to  furnish  power  and  light 
for  the  operation  of  the  mine,  also  electric  light, 
power  and  heat  for  a  large  portion  of  the  town.  At 
the  present  time  this  heating  company  is  under  con- 
tract to  supply  heat  for  58,000  sq.  ft.  of  radiation. 
In  all  the  early  installations  the  pipe  was  insulated 
but  about  a  year  ago  one  line  was  opened  up  and  what 
was  left  of  the  covering  was  removed  and  J-M  sec- 
tional conduit  substituted.  This  proved  so  satisfac- 
tory that  the  company  has  recently  opened  up  over 
2000  ft.  of  steam  line,  taking  it  from  the  ditch  and 
relaying  it  with  the  sectional  conduit.  Today  it  has 
in  all  a  total  of  3325  ft.  of  this  system  installed. 

The  recent  installation  of  which  some  views  are 
shown,  is  an  8-in.  main  line,  running  from  the  power 
house  up  a  steep  hill  and  down  a  stiff  grade  to  the 
heart  of  the  town  where  it  connects  with  branch 
mains.  There  is  no  return  line  on  this  system,  live 
steam  being  carried  into  each  building  at  a  low  point, 
so  that  the  return  will  flow  back  into  a  trap,  fron^ 
which  it  is  allowed  to  go  to  waste. 

Several  difficult  conditions  had  to  be  met.  such 
as  the  line  passing  through  coal  veins  and  hard  pan, 
through  which  surface  water  strong  in  sulphur  per- 
colated. Naturally  this  chemical-water  rapidly  ate 
the  steel  pipe  away  where  it  soaked  through  the  old 


protection  and  it  was  necessary  to  remove  a  consider- 
able quantity  of  pipe,  although  it  had  only  been  in 
3  yr. 

In  laying  this  pipe  line  it  was  originally  found 
necessary  to  cross  under  the  gutter  of  a  roadway 
which  carried  mine  water  strongly  charged  with  sul- 
phur. In  laying  the  new  conduit  and  pipe  at  this 
point,  the  course  of  the  steam  was  temporarily  diverted 
while  the  conduit  was  laid  across  its  path.  A  con- 
crete dam  was  constructed  in  the  gutter  with  the 
conduit  imbedded  in  it,  this  preventing  the  back- 
filling from  washing  away,  securely  holding  the  con- 
duit in  line  and  keeping  it  free  of  danger  from  sul- 
phur water. 

As  originally  laid,  the  pipe  was  allowed  to  take 
the  curvature  of  the  ditch,  with  unnecessary  strains 
placed  on  joints,  resulting  in  their  leaking.  In  laying 
the  J-M  conduit  care  was  taken  to  secure  the  correct 
grade.  The  ditch  was  dug  3  ft.  wide  and  to  the 
necessary  depth.  In  the  bottom  of  this  ditch  another 
ditch  9  in.  deep  and  12  in.  wide  was  made,  and  in 
this  was  laid  a  6-in.  drain,  the  bottom  of  which  was 
covered  with  6  in.  of  crushed  stone  of  rather  coarse 
grade.  Upon  this  was  laid  a  layer  of  fine  chip  stone, 
to  form  a  fairly  even  bed  for  the  bottom  half  of  the 
tile  conduit. 

At  every  fifth  section  of  tile  was  a  supporting  tee. 
with  the  bell  of  the  branch  down,  and  the  base  filled  to 
the  flow  line  of  the  conduit  with  rich  concrete,  as  will 


FIG.  2.     INSTALLATION  AT  MANHOLE,   SHOWING  USE  OF  FILLING 

be  noted  in  Fig.  1.  In  this  concrete  were  set  frames 
with  exactness  as  to  height,  designed  to  carry  the 
entire  weight  of  the  pipe  and  permit  it  to  move  under 
expansion  and  contraction  without  placing  strain  on 
the  tile  conduit. 

The  steam  pipe  was  then  laid  and  the  expansion 
joints  were  placed  in  the  line  at  proper  intervals,  to 
take  care  of  the  expansion  and  contraction  of  the 
pipe.  All  expansion  joints  were  placed  in  manholes. 
Then  the  pipe  was  subjected  to  a  hydraulic  water 
test  of  20  to  60  lb.  according  to  the  steam  pressure 
to  be  carried  in  the  line  where  the  test  was  made. 
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The  top  halves  of  the  conduit  were  then  placed  in 
position,  the  longitudinah  joints  being  well  washed 
with  neat  cement  mortar  and  the  bell  joints  cemented 
to  insure  their  being  water-tight. 

After  each  top  section  had  been  secured  in  place 
Asbesto-Sponge  filling  was  packed  in  the  conduit 
around  the  steam  pipe,  as  shown  in  Fig.  2.  Crushed 
stone  of  medium  size  was  then  filled  in  until  the  bells 
of  the  second  half  were  covered  with  3  in.  of  stone ; 
then  the  ditch  was  filled  up  and  tamped. 

The  manholes  were  made  with  13-in.  concrete 
foundation  walls  to  a  height  even  with  the  top  of 
the  lower  half  of  conduit.  The  conduit  was  brought 
through  the  manhole  walls,  so  that  the  edges  of  the 
tile  were  flush  with  the  inside  of  the  walls.     In  order 


that  the  tile  should  have  all  bell  ends  in  the  man- 
holes, unions  were  used  in  laying  the  first  sections 
on  the  down  grade  side  of  all  manholes.  Over  these 
concrete  foundation  walls,  brick  walls  were  built  and 
brought  in  at  the  top  to  the  proper  size  to  receive 
the  manhole  plates.  Wherever  the  tile  entered  the 
manholes  the  pipes  were  covered  with  sleeves  of  J-M 
Sectional  Asbesto-Sponge  felted  pipe  covering  and 
the  openings  around  these  closed  with  a  shutter. 

Aside  from  its  simplicity  and  facility  afforded  for 
its  rapid  installation,  the  conduit  is  impervious  to 
water  and  acids,  and  by  the  nature  of  its  construction, 
the  weight  or  movement  of  pipes  cannot  injure  the 
conduit.  It  can  be  opened  up  for  inspection  or  re- 
moved and  relaid  without  damage  to  the  conduit. 


POWER  PLANT  CHEMISTRY 

Determining  Heating  Value  of  Coal  from  Proximate   Analysis 


CERTAIN  chemical  changes  take  place  with  the 
liberation  of  heat,  among  these  is  the  uniting 
of  oxygen  with  other  elements  or  compounds. 
The  amount  of  heat  which  is  given  off  depends 
upon  the  elements  uniting  and,  of  course,  the  quantity. 
For  example,  if  we  burn  hydrogen  in  oxygen  forming 
water  in  gas  form,  or  steam  at  212  deg.  F.,  there  would 
be  51,700  heat  units  liberated  for  each  pound  of  hydro- 
gen burned.  Likewise  burning  carbon  to  carbon  diox- 
ide (CO2)  at  ordinary  temperatures  about  15,500  heat 
units  would  be  liberated  per  pound  of  carbon ;  carbon 
to  carbon  monoxide  (CO)  gives  4451  heat  units;  marsh 
gas  (CHJ  to  water  and  CO2  gives  23,594  heat  units, 
etc. 
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SUBSTANCES' 

1 

2 

3 

4 

S 

6 

7            8 

9 

10 

11 

12 

13 

14. 

^"•~ 

Pliywcal 

Ch'm.ral 
Symbol 

4V. 

Mot 
Wt. 

Produeta  of 
Combuallon 

PouDd 

Hcut 
01  Cm- 

H^ai  of 

Formed 

Pound*  0, 
(>er  Pound 

Subatfcne* 

Pound.Air 
Subilanro 

Sut.»iBncc 

E-imv^of 
ProductB 

\VBi«r. 
E.1UIV  of 
Producu 

busiSa 

Carbon 

Hydrogen  

Phomhonu,  .  .  , 

Sulphur 

Carbon  monoxide 

Manhtal 

Acetylene 

Beniol 

Ethylene 

Alcohol 

Oaaoline  

Fuel  oil 

SoM 
Gaa 
Solid 
Solid 
Gaa 
Caa 
Gaa 
Vapor 
Gaa 
Liquid 
Liquid 
Liquid 
Solid 
Solid 
racitet 
uacoalt 

C 

H, 
P 
S 

CO 
CH, 
C,H, 
CH. 
C.H. 
C,H,OH 

C„H„0„ 

C,H„0, 
fi  2% 
7  0% 
13  1% 

12 

1 

31 
32  1 

lah 
uh 

2 

28 
16 
M 
78 
28 
46 

342 

162 

CO, 
CO 
H.O 

CO, 

&<? 

'^°A 
H.O 

c6, 

"4 

CO,  It  H,0 
C0,4H,0 

3  67 
2  33 
9  00 
2  29 
2  00 

1  57 

2  75 

2  2.5 

3  39 
0  69 
3  39 

0  69 
3   14 

1  29 
1  '12 
1   17 
3  11 
1  37 
3  0« 
1  32 
1   55 

0  57S 

1  63 
0  556 

14.500 
4,300 
62.032 
10.350 
4.030 
4,380 
23.600 
21,430 
18.200 
21.3.W 
12,930 
20,700 
20.000 
7123  6 
7.470 
12.900 
13.940 
10.700 

9471 

2370 
727 
.727 
1360 
1233 
1440 
1390 
608  .J 
585 

1 
per  lb. 

2  67 
1.33 
S  00 
I  2'.1 

1  00 

0  57 
4  00 

3  08 
■3  OS 

3.43 

2  09 

3  48 
3.41 
1-13 

1  185 
of  dry  c 

11  50 
5  78 

34  (to 
5,60 
4  35 
2  48 

17  40 

13,40 

13  40 

14  90 
9  10 

15  10 
14  SO 

4  92 

5  16 

»  83 
4  45 
26  KO 
4  31 
3  35 
1  91 
13  40 
10  32 

10  32 

11  47 
7  01 

11  66 
1'  42 
3  78 
3  97 

0  693 
0   .^66 
4  15 

0  308 

0  297 

1  556 
0  960 

0  960 

1  189 

0  903 

1  221 
1   187 
0  559 
0  564 

2  848 
1  651 

10  69 

Y  125 

0  763 

1  883 
I  212 

3  48 
3  99 
261 
4062 
3,972 

Sue 

Cellulose*.. 
Pennsylvania  anth 
Pennsyl.  bitumino 
Colorado  lignite  t 

1  489 

1  533 

It  becomes,  then,  a  simple  matter  of  arithmetic  to 
calculate  the  amount  of  heat  a  fuel  will  liberate,  if  the 
ultimate  analysis  of  the  fuel  is  to  be  had.  The  ulti- 
mate analysis  of  coal  is,  however,  too  complicated  a 
process  for  the  power  plant,  so  we  must  confine  our- 
selves to  what  we  can  learn  from  the  proximate  an- 
alysis. 

Before  taking  up  a  discussion  of  the  various  form- 
ulas which  have  been  worked  out  by  different  authori- 
ties, a  little  explanation  of  what  is  meant  by  heat  units 
and  the  conversion  from  one  system  to  another  will  be 
of  value. 

Heat  is  measured  by  determining  its  effect  upon 
the  temperature  of  some  chosen  substance.  For  ex- 
ample, we  may  say  that  a  certain  grade  of  coal  con- 
"tains  12,000  B.t.u.  of  heat,  but  what  is  really  meant  is 
that  when  1  lb.  of  that  coal  is  burned  to  carbon  diox- 
ide, it  will  raise  the  temperature  of  12,000  lb.  of  water 

•From  'Practical  Thermodynamics,'  by  Forrest  E.  Cardullo,  copy- 
righted  1911   by  the  McGraw-Hill  Book  Co. 


from  39  to  40  deg.  F.  By  this  means,  then,  we  are  able 
to  compare  the  heating  values  of  various  fuels. 

There  are  2  units  of  heat  now  in  common  use, 
known  as  the  British  thermal  unit  (B.t.u.)  and  the 
calorie  or  French  unit.  The  British  thermal  unit  is 
the  amount  of  heat  necessary  to  raise  the  temperature 
of  1  lb.  of  water  1  deg.  Fahrenheit  at  or  near  39.1  deg. 
The  calorie  is  the  amount  of  heat  necessary  to  raise 
the  temperature  of  1  kilogram  of  water  1  deg.  Centi- 
grade at  or  near  4  deg.  C.  One  calorie  =  3.968  B.t.u. 
or  1  B.t..u  =  0.252  calorie.  If  the  heating  value  of  a 
fuel  is  given  in  calories  per  kilogram,  multiply  this 
value  by  1.799  and  the  result  will  be  the  B.t.u.  per 
pound,  or  multiply  the  B.t.u.  per  pound  by  0.5559  and 
the  result  will  be  calories  per  kilogram. 

The  method  of  determining  the  heat  liberated  by 
a  chemical  change  is  usually  by  means  of  a  calorimeter, 
an  apparatus  so  constructed  that  all  the  heat  liberated 
during  combustion  is  absorbed  by  water,  the  temper- 
ature of  which  can  be  determined  at  short  intervals 
before  and  after  combustion. 

In  the  accompanying  table  are  given  the  properties 
of  combustible  substances  which  have  been  found  by 
the  best  authorities  and  published  by  F.  E.  Cardullo. 

As  was  previously  stated,  with  an  ultimate  analysis 
of  the  coal  we  could,  by  using  the  above  table,  de- 
termine quite  accurately  what  heat  would  be  liberated 
by  burning  it;  but  the  following  formulas  are  of  value 
in  estimating  the  heat  value  from  the  proximate  an- 
alysis. 

For  West  Virginia  coals,  F.  Haas  has  found  this 
formula  to  give  a  close  approximation : 

B.t.u.  per  pound  =  156.75  (100  —  %  ash  —  %  sul- 
phur—  %  moisture)  -\-  (40.50  X  %  sulphur). 

In  the  French  system  this  may  be  represented  by : 

Calories  per  kilogram  =  87.1  (100  —  %  ash  —  % 
sulphur — %  moisture)  -f  (25.50  X  %  sulphur). 

Goutal's  formula  has  been  found  to  give  quite  ac- 
curate results  with  German  coals  but  is  rather  com- 
plicated to  use.     It  is  as  follows : 

82  C  +  aV  =  calories  per  kilogram,  where  C  =  per 
cent  of  fixed  carbon,  V  =  volatile  constituents,  "a"  is 
a  variable  factor  depending  upon  the  volatile  constitu- 
ents, Vj,  of  the  pure  coal,  free  of  water  and  ash. 


V, 


VX  100 

c  +  v 


The   following  table  gives  the  values  of  "a"  cor- 
responding to  values  of  Vj  from  1  to  40. 


558 


PRACTICAL     ENGINEER 


June  1,  1913 


Vi   a  Vi  a  Vi  a  V,  a  V^  a  V^  a  V^  a 
1-5  150  10  130  16  115  21  108  26  102  31  97  36  91 

5  145  11  127  17  113  22  107  27  101  32  97  37  88 

6  142  12  124  18  112  23  105  28  100  33  96  38  85 

7  139  13  122  19  110  24  104  29   99  34  95  39  82 

8  136  14  120  20  109  25  103  30  98  35  94  40  80 

9  133  15  117 

Hunt's  formula  gives  another  method  of  approxi- 
mating the  heat  available  and  is : 

B.t.u.  per  pound  =  (146.  X  %  fixed  carbon)  + 
(165.50  X%  volatile  combustible  matter),  or  using  the 
French  system,  calories  per  kilogram  =  (81.1176  X  % 
fixed  carbon)  +  (91.9518  X  %  volatile  combustible 
matter). 

To  show  how  closely  the  results  from  these  formu- 
las come  to  the  heat  value  as  determined  by  a  calorim- 
eter, a  test  was  made  of  coal  whose  proximate  analysis 
was  as  follows : 

Moisture 1.460  per  cent 

Volatile 10.880     "       " 

Fixed  Carbon 81.535     " 

Ash 6.125     "       " 

100.000     "       " 

Sulphur 807 

Calories  per  kilogram  determined  by  calorimeter 
7778,  or  13,992  B.t.u.  per  pound. 


By  Haas'  formula : 

87.1  (100  —  6.125  —  0.807  —  1.460)  +  (40.50  X 
0.807)  =  7999  calories  per  kilogram. 

By  Goutal's  formula : 

10.88  X  100 

Vi  = =11.78 

81.535  +  10.88 

From  the  table  we  find  that  with  Vi  equal  to  11.78, 
a  =  124.7 : 

Then 

82  X  81.535  +  124.7  X  10.88  =  8068  calories  per  kil- 
ogram. 

By  Hunt's  formula : 

81.1176  X  81.535  +  91.9518  X  10.88  =  7614  calories 
per  kilogram. 

It  will  be  noted  that  these  formulas  are  only  ap- 
proximately correct  for  the  coal  tested  but  will  give  a 
fair  idea  of  the  heating  value,  for  with  Hunt's  formula 
the  percentage  of  error  compared  with  the  calorimeter 
test  is  a  trifle  over  one  per  cent ;  with  Plaas'  formula, 
less  than  3  per  cent  and  with  Goutal's  formula,  less 
than  4  per  cent. 

If  more  accurate  results  are  desired,  a  calorimeter 
test  should  be  made,  directions  for  which  will  be  given 
in  the  next  article  of  this  series. 


CORRESPONDENCE  OF  AN  OLD  ENGINEER  AND  HIS  SON 

The  Oiling  System  Pleases  Sandy  and  He  Recalls  Old  Times 


MY  dear  son  Donald  : — 
Although  I  am  not  feeling 
very  well  tonight,  yet  I  will  try  to  answer  your 
letter  of  a  few  weeks  ago,  for  I  should  have 
written  sooner.  But  my  old  friend,  the  rheumati;^, 
sort  of  threw  the  belt  off  for  a  few  days  and  there 
was  nothing  that  I  could  do  but  help  mother  keep 
house  and  do  nothing.  Oh,  I  went  down  to  the  store 
and  talked  politics  a  little,  once  in  a  while,  but  as 
every  man  there  wanted  to  reform  the  country  in  a 
different  way,  I  didn't  say  much,  but  listened  to  the 
others  spout. 

Well,  Donny  boy,  I  was  very  much  interested  in 
your  oiling  system,  as  you  call  it,  although  such  things 
were  vmknown  till  long  after  I  left  the  game.  In  my 
days  before  the  war  (I  mean  the  Civil  War,  a  real  war, 
not  this  comic  opera  affair  we  had  with  Spain),  such  a 
thing  as  an  oil  cup,  especially  a  glass  one  was  almost 
unknown. 

If  there  was  a  cup  at  all,  it  was  of  the  crudest 
kind,  which  was  filled  with  waste  or  lint,  and  filled 
with  whale  oil  which  was  allowed  to  get  in  its  work, 
whether  the  machine  was  running  or  not.  I  recall  one 
engine  I  ran  in  a  rolling  mill  back  in  Philadelphia, 
quite  a  large  one  for  those  days,  didn't  have  a  single 
oil  cup  on  it,  not  even  on  the  crank  pin.  • 

There  were  ordinary  oil  holes  on  everything,  and 
it  was  a  case  of  holding  onto  the  railing  with  one 
hand  and  with  the  other  guide  the  snout  of  an  oil 
can  (usually  a  home-made  affair)  into  a  small  hole 
on  the  top  of  the  rod  as  it  swung  around  on  its  7-ft. 
stroke. 

Those  were  hard  days,  and  maybe  some  day  when 
I  feel  just  right,  I  will  write  you  a  long  letter  and 
tell  you  about  some  of  those  early  trials  that  we  had. 
Why,  right  here  in  this  little  village,  the  fireman  over 
to  the  Fillman  &  Kissenhoefer  Co.,  thought  that  it  was 
too  much  to  ask  him  to  blow  the  flues  with  some  new 


kind  of  a  steam  cleaning  apparatus.  Why,  what 
would  he  have  done  had  he  been  in  some  of  th^ 
places  from  1850  to  '60,  or  along  there? 

I  have  seen  many  a  boiler  that  had  never  a  sign 
of  a  tube  at  all  and  lots  of  them  with  6-in.  riveted 
flues,  sometimes  as  much  as  30  ft.  long.  Flue  scrapers 
were  not  bought  then  ;  they  were  made.  And  it  isn't 
the  snap  it  looks  to  be  to  clean  a  riveted  flue  6  in.  in 
diameter,  and  anywhere  from  24  to  30  ft.  long. 

Yet  here  are  some  of  these  present  day  engineers 
and  firemen  who  are  always  grumbling  because  they 
have  too  much  to  do  (?).  Some  of  these  fellows  for- 
get that  you  never  have  the  chance  to  get  more  than 
you  earn  till  you  earn  more  than  you  get. 

But  to  go  back  to  the  oiling  system,  as  you  call  it, 
for  I  didn't  intend  to  stray  away  from  the  subject 
like  this.  I  am  glad  to  see  that  you  are  looking  out  for 
the  interests  of  your  employer  in  the  matter  of  saving 
oil.  Of  course,  it  saves  you  some  steps  and  work  also, 
but  employers,  as  a  general  thing,  do  not  install  appli- 
ances for  the  sole  purpose  of  saving  steps  or  saving 
work  on  the  part  of  the  power-house  employes,  for 
some  of  them  do  mortally  hate  to  see  an  engineer  or 
fireman  sit  down  between  spells.  I  knew  a  place 
once  where  the  boss  brought  in  the  material  and  had 
the   fireman   nail   up   boxes   between   fires. 

While  I  do  not  know  much  about  the  oiling  system 
that  you  built,  only  in  a  general  way,  yet  I  have  not 
forgotten  so  much  but  that  I  can  appreciate  what  a 
job  it  was  to  do  all  the  work,  plan  it  all,  and  lay  it  all 
out,  even  if  Wilson  (as  you  call  him)  did  do  most  all 
of  the  actual  muscular  work. 

It  shows  me,  Donny  boy,  that  you  are  beginning 
to  get  into  the  harness  in  reality,  to  go  about  a  propo- 
sition just  as  you  find  it  and  get  away  with  it.  Why, 
I  know  lots  of  fellows  who  would  put  such  a  job  down 
as  an  impossibility,  while  all  it  needed  was  a  little 
intelligent  thought. 
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There  are  any  number  of  little  things  just  like  the 
oiling-  system  about  almost  every  power  plant  that  can 
be  improved  and  money  saved  by  going  at  it  in  the 
right  way.  All  it  needs  is  brains  well  mixed  wi.th 
elbow  grease.  But  a  home-made  chair  tipped  up 
against  the  wall  with  your  feet  crossed  on  top  of  the 
waste  can  will  spoil  the  recipe  every  time. 

One  day,  oh,  a  number  of  years  ago,  I  remember 
strolling  into  a  little  engine  room  just  to  get  a  good 
smell  of  hot  cylinder  oil  once  more,  and  found  the 
combination  man  sitting  on  a  nail  keg  in  the ,  door 
back  of  the  boiler,  with  his  back  against  one  jamb,  and 
his  feet  against  the  other  which  brought  his  knees  up 
pretty  close  to  his  chin.  He  looked  to  be  about  as 
comfortable  as  if  sleeping  in  a  wheelbarrow. 

He  was  part  Yankee,  and  part  common  laziness. 
He  was  whittling  as  many  lazy  men  do.  The  boiler 
feed  was  a  crude  affair  driven  from  a  belt  driven 
"head"  bolted  to  the  ceiling.  As  the  single  acting 
plunger  came  down,  the  water  squirted  up  to  the  ceil- 
ing and  onto  another  belt. 

While  I  make  it  an  ironclad  rule  never  to  criticise 
a  man's  engine  room  (no  matter  how  much  it  needs 
it),  yet  on  this  occasion  it  seemed  to  be  the  proper 
thing  to  do,  so  I  said : 

"Why  don't  you  fix  that  boiler  feed  pump?" 
"Why?"  he  replied,  straining  himself  sideways  to  get 
a  glimpse  of  me.  "Well,  I  hain't  got  time, — now, — 
and  besides  she's  a-runnin'." 

That's  like  old  Sam  Bickels  who  used  to  fire  at  a 
little  plant  back  in  the  days  when  you  were  a  boy. 
Sam  didn't  have  either  the  ability  or  else  the  inclina- 
tion to  do  things  right,  but  he  had  a  happy  faculty  of 
hatching  up  a  pretty  good  scheme  to  get  out  of  doing 
a  job  the  way  it  ought  to  be  done. 

If  a  bolt  came  out  of  a  fire  door  baffle  plate,  he 
would  put  in  several  seconds  every  time  he  shut  the 
door,  trying  to  get  the  corner  of  the  baffle  inside,  when 
a  new  bolt  and  about  5  min.  would  have  fixed  the  job 
right,  and  saved  Sam  a  lot  of  wear  and  tear  on  his 
reserve  force  and  religion. 

Then,  to  go  back  to  your  oiling  system  again,  as 
a  sort  of .  a  text,  I  suppose  that  if  you  had  it  to  do 
over  again,  you  could  make  many  improvements. 
This  is  but  natural,  for  while  any  fool  can  improve  it, 
it  takes  a  genius  to  originate. 

The  first  steam  engines  were  very  crude  indeed 
and  have  been  improved  on  by  modern  mechanics 
(some  of  them  were  fools  and  some  were  not)  till 
they  are  very  near  perfection.  Yet  with  all  the  skill 
displayed  in  the  most  modern  steam  saving  devices, 
there  are  none  of  them  that  display  the  actual  genius 
and  brain  power  as  did  the  first  engines  of  Watt  and 
Newcomen. 

The  first  engines  of  George  H,  Corliss  that  were 
brought  out  when  I  was  running,  back  before  the  war, 
were  very  crude, — but  they  delivered  the  goods.  The 
genius  was  there,  to  furnish  the  necessary  appliances 
for  later  minds  to  improve  on. 

Still,  in  this  case,  the  rather  terse  maxim  as  cited 
above  could  not  very  well  be  applied,  for  there  were, 
and  are,  some  very  brilliant  minds  engaged  continu- 
ally in  improving  the  original  Corliss  principle.  The 
brilliant  and  inventive  minds  of  Edwin  Reynolds, 
B.  V.  Nordberg,  Pela  Anderson,  E.  P.  Baum,  Frank 
Ball,  George  W.  Melville  (of  the  navy)  and  hundreds 
of  more  who  through  the  irony  of  fate  have  been  de- 
nied the  fame  that  has  come  to  some  of  the  others, 
though  equally  brilliant,  are  continually  planning,  de- 


vising, contriving,  experimenting,  in  order  that  they 
may  be  able  to  cut  a  quarter  of  a  pound  off  the  steam 
consumption. 

Back  in  the  old  days,  it  was  generally  considered 
"good  form"  (as  society  women  say)  to  have  the 
stack  belching  forth  as  much  smoke  as  could  climb  up 
the  flue.  The  old  timers  (myself  included)  would  look 
at  a  short  stubby  stack  violating  all  the  present  day 
ordinances  put  together,  and  listen  to  the  healthy 
exhaust  of  some  new  plant  recently  set  up,  and  then 
exclaim : 

"By  cricky,  old  man  Selfidge  has  got  a  fine  en- 
gine there.  Pie  has,  for  a  fact."  Whereas,  as  a  matter 
of  fact,  lap  was  a  thing  to  be  feared  in  those  days 
because  nobody  seemed  to  know  just  what  it  was,  and 
as  valves  were  cast  and  made  with  a  cold  chisel,  and 
not  designed  as  at  present,  the  terminal  pressure  was- 
just  as  liable  as  not  to  be  as  high  as  the  boiler  pres- 
sure, and  sometimes  we  believed  it  to  be  more! 

The  heat  unit  hadn't  been  born  then,  and  if  one 
were  to  mention  "flue  gas  analysis,"  he  would  be  ex- 
amined as  to  his  sanity.  Steam  consumption  hadn't 
been  invented,  but  if  it  had,  some  of  those  old  time 
engines  that  I  used  to  "run,"  and  many  another  man 
like  me  as  well,  would  have  made  the  present  day 
boiler  feed  pump  look  like  perpetual  motion. 

I  remember  that  a  man's  ability  as  a  fireman  was 
judged  by  the  amount  of  smoke  he  could  make,  and 
the  crude  pictures  that  were  printed  then  of  plants 
showed  a  vigorous  action  on  the  part  of  the  stack. 
Today,  if  the  Chief  catches  a  heat  unit  making  its 
escape  through  a  crack  in  the  setting,  he  will  simply 
raise  cain  about  it,  while  the  roofs  of  high  buildings 
in  town  are  liable  to  be  covered  with  a  delegation  with 
smoke  charts,  cameras,  stop  watches,  and  other  scien- 
tific instruments  as  well,  and  will  soon  let  you  know 
if  you  are  violating  "Article  III.,  Section  VII.,  Re- 
vised statutes  of  the  current  year,"  to  the  effect  that, 
"If  any  stack,  chimney  or  furnace,  in  the  city  of  Po- 
dunkville  shall  emit,  belch,  vomit,  produce,  or  cause 
to  be  produced,  or  emitted,  dense  black  smoke,  for  a 
period  not  to  exceed  1  min.  and  15  sec.  in  any  one 
hour,"  etc.,  etc.,  "$10  and  costs." 

Yes,  Donny  my  son,  while  it  may  take  genius  to 
originate,  yet  it  takes  a  lot  of  it  also  to  improve,  and 
to  keep  things  so  that  they  will  be  more  susceptible 
to  our  will  and  serve  the  purposes  of  man.  All  of 
these  things  cost  money.  Anything  worth  while 
costs  money  (and  lots  that  is  not  worth  while,  too), 
but  if  by  spending  some  of  the  firm's  money  you  can 
make  money  for  the  firm,  then,  Donald,  you  are  begin- 
ning to  be  a  real  sviccess. 

Well,  I  wrote  more  than  I  really  thought  I  could 
with  my  lame  hand,  but  I  got  so  interested  in  it  that 
the  pain  went  away.  Mother  is  knitting  you  some 
more  woolen  socks.  Well,  my  son,  good  night,  and 
keep  on  the  job  with  both  feet.  Love  of  labor  is  the 
beginning  of  prosperity.  Mother  sends  her  love. 
Affectionately,  your  father, 

Sandy  MacDougal. 


What  is  claimed  to  be  the  highest  head  for  a  water 
power  in  the  country  is  being  developed  at  Belden,  Calif., 
by  the  Oro  Electric  Corporation.  This  is  on  the  north 
fork  of  the  Feather  River,  and  the  dam  will  produce  a 
lake  containing  70,000  acre  feet  storage  water,  which  will 
be  conveyed  through  3  miles  of  tunnel  and  5  miles  of 
pipe  to  the  power  plant,  where  it  will  be  used  under  a 
head  of  current  no  ft.,  or  over  900  lb.  pressure  to  the 
square  inch,  developing  60,000  hp.  total  capacity. 
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SETTLING  CHAMBER  FOR  STEAM  TRAPS 

Y^E  often  read  in  engineering  periodicals  descrip- 
tions of  various  plants  in  which  the  fresh  water  is 
generally  misused,  whereas  it  could  be  used  for  in- 
creasing the  efficiency  in  operation  of  the  plant.  The 
success  of  a  combined  power,  heating  and  drying 
system  depends  on  its  intelligent  design  and  proper 
selection  of  apparatus. 

The  reason  for  the  general  use  of  high  pressure 
is  the  fact  that  a  positive  pressure  is  often  required 
to  render  the  apparatus  effective,  as  the  condensa- 
tion must  be  removed  as  fast  as  it  collects.  High 
pressure  is,  however,  not  necessary  as  condensation 
can  be  more  easily  accomplished  by  the  proper  install- 
ation of  a  settling  chamber,  sometimes  called  a  con- 
denser  trap,   shown    in    the   accompanying   drawings. 


FIG.  1.  CONNECTIONS  FOR  A  CONDENSER  TRAP 

This  chamber  is  intended  to  maintain  an  economic, 
serviceable,  and  efficient  condenser  in  connection  with 
steam  traps  thus  forming  a  partial  vacuum  on  steam 
apparatus,  such  as  steam  kettles,  drain  pipes  from 
separators,  steam  heating  plants,  etc.,  which  materi- 
ally increases  the  evaporative  efficiency  and  capacity 
of  traps.  This  chamber  also  saves  a  great  deal  of 
trouble  in  preventing  chips  of  iron,  rust  or  scale  from 
entering  the  traps  and  clogging  up  the  valves  and 
their  interior  mechanism  preventing  them  from  work- 
ing properly.  The  chamber  should  be  blown  off  fre- 
quently in  order  to  keep  it  free  from  sediment. 

The  principal  object  of  the  settling  chamber  is 
to  condense  the  steam  and  lessen  the  velocity  of  the 
condensation  before  changing  its  direction  of  flow  and 
allow  the  heavier  particles  of  dirt,  scale,  etc.,  to  fall 
to  the  bottom,  at  the  point  where  diverted. 

The  efficiency  of  a  settling  chamber  of  this  type 
depends  upon  its  size  and  is  usually  from  6  to  12 
times  the  area  of  the  inlet  pipe,  which  greatly  retards 
the  velocity  permitting  the  water  to  come  nearly  to 
rest  and  gives  it  sufficient  time  to  settle.  At  the 
bottom   of  the    chamber   is   interposed   a   baffle   plate 


(shown  in  drawing),  to  deflect  the  sediment  from 
flowing  towards  the  exit  pipe,  causing  it  to  drop  to 
the  bottom  of  the  chamber,  when  the  velocity  is  at 
its  minimum. 

Fresh  water  which  is  used  in  condensing  the  steam 
enters  the  condenser  at  5  and  from  here  flows  by 
gravity  into  the  receiver  or  open   exhaust  heater  of 


FIG.    2.       SETTLING    CHAMBER    FOR    CONDENSER    TRAP 

the  plant.  The  hot  water  service  for  the  building  is 
also  in  connection  with  receiver  or  open  exhaust 
heater  having  a  special  pump  for  that  purpose  in  sup- 
plying the  building,  as  in  this  case  a  sufficient  amount 
of  cold  water  can  be  used  for  condensing  purposes. 

Lewis  A.  Banner. 


DRILLING  BRICK  WALLS 

^T^HEN  it  is  desired  to  drill  a  hole  in  a  brick  wall, 
one  generally  gets  a  piece  of  pipe  the  desired  size 
and  with  a  hack  saw  and  a  file  he  soon  has  a  drill  that 
will  cut  the  hole  out  in  a  very  short  time.  But  if 
more  than  one  hole  is  to  be  drilled,  the  operator 
has  to  hunt  up  the  hack  saw  and  file  again  to  make 
new  teeth  on  his  drill  and  so  on  till  he  has  finished 
the  job. 
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When  you  have  another  job  to  do,  proceed  to  get 
your  drill  by  cutting  the  proper  teeth,  smooth  them  up 
nicely  with  a  file,  then  get  a  piece  of  cast  iron  (pref- 
erably round  and  the  size  of  the  inside  diameter  of 
the  drill,  so  as  to  fit  loosely),  take  it  to  the  blacksmith 
forge,  heat  the  piece  of  cast  iron  to  a  melting  heat  and 
the  toothed  end  of  the  drill  to  a  cherry  red,  insert  the 
cast  iron  in  the  heated  end  of  the  drill  and  turn  the 
pipe  several  times  on  the  cast  iron.  This  will  rub  off 
the  melted  cast  iron  on  the  the  teeth  of  the  drill.  As 
soon  as  all  the  teeth  become  covered,  pull  out  the  cast 
iron  and  stick  quickly  into  the  stock  tub.  A  chilled 
finish  is  then  put  over  the  teeth  that  can  hardly  be 
brazed  with  a  file  and  will  not  break.  When  you  are 
through  drilling  you  have  a  drill  that  will  be  waiting 
for  you  on  the  next  job.  J.  B.  Linker. 


HOME-MADE  FEED-WATER  REGULATOR 

'THE  sketch  illustrates  a  feed-water  regulator  which 
is  giving  excellent  satisfaction  on  a  battery  of 
500-hp.  boilers.  A  plain  lyi-in.  globe  valve  with  the 
stuffing  box  nut  removed  is  supplied  with  a  bracket 
as  shown.  We  bushed  the  valve  seat  to  1^4  in. 
diameter  and  made  a  plain  bevel  plug  to  replace  the 
disc  to  reduce  the  area  to  about  1%  in.  and  lessen 
the  pressure  acting  against  the  float.  The  stem  need 
not  be  packed  as  it  does  no  harm  if  some  of  the  water 
is  fed  by  the  stem  instead  of  the  feed  pipe — it  all 
goes  to  the  boiler.  The  valve  need  not  be  a  balanced 
valve  as  there  is  but  little  difference  of  pressure  on 


FIG.     1. 


PEED-WATER    REGULATOR    AND     DETAILS 


opposite  sides  of  the  disc — boiler  pressure  on  one 
side,  pump  pressure  on  the  other.  Hence  the  float 
does  not  need  to  work  against  a  heavy  pressure  as 
might  be  supposed  without  going  into  the  matter. 

It  is  readily  seen  that  the  leverage  is  increased 
enormously  as  the  valve  approaches  the  seat,  at  the 
same  time  the  lift  is  large  enough  for  full  opening 
without  much  change  in  water  level.  Theoretically 
the  float  lever  need  not  be  so  long  as  shown  and  at 
first  we  did  put  the  float  on  a  very  short  lever,  but 
owing  to  scale  deposits  the  valve  would  sometimes 
fail  after  several  weeks  service.  The  regulators  that 
had  been  in  the  boilers  had  float  levers  about  2  ft. 
long  with  valve  levers  about  3  in.  long,  and  used  a 
balanced  valve ;  and  although  the  valve  was  put  back 
of  the  baffle  where  the  water  is  comparatively  quiet, 
the  valves  continually  chattered,  also  the  arrange- 
ment was  cumbersome  and  gave  much  trouble. 


Before  adopting  the  present  arrangement,  instead 
of  the  open  bracket  shown,  we  used  a  1-in.  brass  pipe 
flattened  and  opened  at  the  top  to  receive  the  float 
lever,  and  threaded  at  the  bottom  identical  with  the 
thread  on  the  valve  body,  a  coupling  screwing  on  to 
both  pipe  and  valve  body.  This  placed  the  link  and 
valve  stem  inside  the  pipe  and  made  a  good  and  solid 
device.  The  pipe,  however,  filled  with  scale  in  a 
short  time  rendering  the  valve  inoperative.  Cutting 
large  slots  in  the  pipe  did  not  improve  it  much,  and 
we  had  the  cast  brass  brackets  made  as  shown 
(making  the  patterns  for  all   parts   ourselves).     The 


PIG.  2.     LOCATION  OP  REGULATOR  IN  BOILER 

bracket  can  be  clamped  for  any  float  position  and 
the  lug  and  jam  nut  on  the  valve  stem  allow  ready 
adjustment.  It  is  understood,  of  course,  that  the 
valve  must  be  mounted  with  the  pump  pressure  on 
the  bottom  of  the  disc  forcing  the  valve  open,  and 
that  the  feed  pipe  must  be  arranged  about  12  to  18 
in.  below  the  surface  of  the  water  for  a  neat  arrange- 
ment. Figure  2  shows  the  regulator  in  the  front 
end  of  steam  drum  on  the  side  of  the  baffle  where  the 
water  is  comparatively  quiet.  F.  J.  Schnaubelt. 


REPAIRING   CRACKED   PUMP 

IT  became  necessary  at  one  time  to  fill  an  80-hp. 
boiler  that  had  been  empty  for  several  months. 
In  hunting  through  the  scrap  pile  an  old  hand  pump 
was  found  such  as  is  used  to  fill  tanks,  etc.,  but  was 
found  to  have  been  frozen  and  cracked  as  shown  in 


•  O/SCHAPOe 

fi/pc 


■  CRACH  /N  Cn/ND£R 


CRACKED   HAND   PUMP 


the  illustration.  The  piston  was  left  in  cylinder  but 
head  removed  and  cylinder  stuffed  full  of  clay  nearly 
up  to  the  crack  (cylinder  having  been  set  on  end  with 
cracked  end  up),  then  a  space  3  or  4  in.  around  piston 
rod  was  filled  with  clay,  so  as  to  give  room  for  rod 
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to  move  freely  after  babbit  was  poured.  The  space 
left  was  run  full  of  metal  up  to  and  even  with  the  head 
making-  a  solid  babbit  ring  inside  of  head  of  pump 
covering  the  crack  in  cylinder,  after  which  the  bab- 
bit was  planed  off  even  with  end  of  cylinder  and 
pump  put  back  together.  After  which  the  pump  was 
found  to  do  the  work  of  filling  the  boiler. 

O.  L.  Harper. 


IMPROVING  THE  TIME 

^/^HILE  running  the  engines  in  a  sawmill,  not  being 
overburdened  Avith  duties,  I  looked  over  my  "junk" 
one  day  and  found  an  old  steam  gage  with  the  center 
post  bent.  I  took  it  apart,  straightened  it  up,  cleaned 
and  oiled  it,  tested  it  out  and  found  it  in  good  condi- 
tion. 


FIG.    1.     HOME-MADE   RECORDING  GAGE 

About  that  time  an  idea  bobbed  up  and  I  proceeded 
to  put  it  into  effect.  I  got  a  piece  of  board  6  by  14  in. 
and  nailed  a  strip  along  the  bottom  edge  projecting 
one  inch  with  a  ^-in.  hole  for  the  steam  connection 
to  pass  through.  Then  removing  the  works  from  the 
case,  I  set  the  spring  in  place,  discarded  the  center 
post,  fastening  the  supports  to  the  board  in  place  so 
I  could  connect  up  the  link.  Taking  a  piece  of  tin 
j^  by  7  in.,  after  bending  the  end  out  and  into  a  tube 
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FIG.   2.      RECORD   PROM  HOME-MADE   GAGE 

to  hold  a  short  piece  of  lead  pencil,  I  soldered  it  to  the 
quadrant  lever  so  it  would  point  straight  up. 

Then   I  rounded  up  an  alarm  clock,  removed  the 
hands  and  face,  took  the  dial  off  the  steam  gage  and 


soldered  it  onto  the  sleeve  pinion  that  carries  the  hour 
hand.  I  set  the  clock  on  a  shelf  and  by  fastening  a 
paper  disk  onto  the  dial  with  tin  clips,  it  makes  an 
amusing  if  not  valuable  adjunct  to  an  engine  room, 
situated  as  I  am,  out  in  the  jungles.  I  can  get  a  fair 
idea  as  to  how  the  steam  pressure  ranges.  It  didn't 
cost  a  cent  to  make  and  I  think  my  time  was  far  more 
profitably  spent  than  reading  how  Triangle  Dick 
cleaned  out  a  whole  tribe  of  Redskins.    N.  W.  Duell. 


A  SUCCESSFUL  THERMOSTAT 

ACCOMPANYING  is  a  sketch  of  a  thermostat 
which  gives  good  results  on  a  hot  water  supply 
system.  Thermostat  is  located  close  to  a  heater  and 
as  the  diagram  is  quite  clear  it  will  not  need  much 
explanation. 

The  water  passes  through  the  brass  pipe  and  the 
temperature  changes  cause  the  pipe  to  expand  or 
contract  as  the  case  may  be.  Suppose  the  water  to 
be  getting  hot,  the  action  will  be  as   follows :     The 
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DIAGRAM    OP    THERMOSTAT 

brass  pipe  expands,  thus  lengthening  it  and  increasing 
distance  between  2  cast-iron  couplings  F,  F.  As 
couplings  move  apart,  rods  CC  and  cc  move  in  to- 
ward brass  pipe  in  center,  thus  throwing  lever  down 
and  closing  valve  by  means  of  lever  B  and  D. 

Dotted   line   A   is   a   lever   passing   back   of   other 
rig'&ing  and  rigidly  attached  to  link  E. 

Howard   R.  Taylor. 


FEEDING  UNDERLOADED  BOILER 


I 


N  a  certain  plant  the  boiler  feed  pump  was  too 
large  for  the  light  night  load  and  could  not  be  run 
continually,  hence  the  following  expedient  was  suc- 
cessfully used.  The  hot  water  heating  tank  had  a 
pressure  of  140  lb.  due  to  the  head  of  water  from  the 
roof  tank  of  the  20-story  building,  from  the  outlet 
of  the  hot  water  tank  a  1-in.  pipe  was  connected  and 
run  to  a  connection  in  the  feed  line  to  the  boilers 
which  were  thus  fed  continually  and  the  proper  water 
level  maintained ;  the  regulator  was  set  to  raise  the 
temperature  of  the  water  to  200  deg.,  exhaust  from 
the  engines  supplying  the  heat  to  the  hot  water  tank. 
The  house  pump  was  run  about  one  hour  at  night 
to  make  up  the  deficiency  of  water  in  the  roof  tank. 

"    James   G.   Sheridan. 
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For  Saving  '^ime,    Worl^  and  'trouble 


FINISHED   WORK  TRUCK 

ILLUSTRATION  shows  a  home  constructed  truck. 
This  will  be  very  useful  in  automobile  and  machine 
tool  shops  where  crankshafts  and  the  like  have  to  be 
moved  from  various  departments  before  being  com- 
pleted. It  is  very  essential  they  should  not  be  dam- 
aged in  any  way.     This  device   makes   it  possible  to 


TRUCK  FOR  CARRYING  FINISHED  RODS  OR   SHAFTS 

handle  conveniently  the  work  and  prevents  damage. 
It  is  constructed  of  2  wooden  end  pieces  A  into 
which  are  cut  the  necessary  receptacles  to  accom- 
modate the  ends  of  the  shafts.  These  are  braced 
together  with  the  wooden  struts  B  and  the  bars  C. 
By  the  wheels  D  and  the  handles  E  the  truck  is 
easily  portable.  C.  F.  George. 


Electrical  Troubles  and  Kinks 

'PHE  circuit  breakers  are  of  the  single-pole  type  as 
also  are  the  switches;  the  handles  of  the  positive 
and  negative  knife  switches  come  in  close  proximity 
to  the  circuit  breakers.  In  cutting  in  an  extra  engine 
a  sudden  load  from  the  elevators  threw  the  circuit 
breakers  just  as  the  engineer  had  thrown  in  the  2 
single-throw  switches,  which  came  on  each  side  of 
the  circuit  breakers,  and  an  arc  from  each  breaker 
severely  burned  both  his  hands.  This  board  is  of  late 
design  but  needless  to  say  it  was  remodeled  before  a 
repetition  occurred. 

Considerable  time  and  patience  is  spent  by  many 
engineers  in  spacing  the  brushes  when  they  are  to  be 
reset,  which  should  be  done  at  more  or  less  frequent 
intervals  according  to  the  wear  or  usage  they  receive. 
Usually  the  segments  are  counted  and  divided  between 
each  set  of  brushes,  using  a  strip  of  paper  cut  the 
proper  length  to  correspond  to  the  distance  between 
sets  of  brushes.  The  method  in  use  by  the  writer  is 
as  follows:  When  the  brushes  are  once  accurately 
spaced  and  properly  set  a  center  punch  mark  is  put  in 


the  end  of  the  segment  corresponding  to  the  toe  of 
each  set  of  brushes  which  is  used  as  a  reference  mark 
each  time  they  are  to  be  reset.  The  writer  recalls  a 
brush  setting  kink  done  by  one  of  the  utility  men  on 
an  Otis  elevator.  The  brush  was  of  the  plug  type 
screwed  into  a  socket,  contact  being  made  by  the  auto- 
matic switches.  The  threads,  however,  became  worn 
from  the  brush  and  to  secure  it  in  the  socket  he  had 
ingeniously  wrapped  it  with  sandpaper,  thereby  insu- 
lating the  brush ;  this  caused  the  writer  no  little  incon- 
venience before  the  true  source  of  trouble  was  dis- 
covered, as  the  insulation  could  not  be  seen. 

Unnecessary  expense  could  often  be  avoided  when 
some  of  the  more  expensive  fuses  blow  out,  if  instead 
of  replacing  the  blown  out  fuse  immediately  with  the 
regulation  fireproof  fuse,  a  lead  wire  fuse  of  equal 
capacity  were  used.  If  there  is  still  trouble  on  the 
line  the  blown  lead  wire  fuse  cost  but  little  and  the 
trouble  can  be  located  and  remedied  before  the  original 
type  of  fuse  is  again  put  in,  thus  saving  the  expense 
of  needlessly  blowing  more  than  one  of  the  more  ex- 
pensive fuses  for  the  same  line  trouble. 

James  G.   Sheridan. 


Water  Heating  Kink 

ACCOMPANYING  sketch  is  of  a  heater  that  I  made. 

The  feed  water  was  cold  that  supplied  my  boiler 

so  I  cut  a  hole  in  the  side  wall  at  the  front  end  just 

over  the  fire  doors,  just  back  of  front  wall  close  to 
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HEATING   PIPE    IN    FRONT    OP   BOILER 

boiler,  and  then  I  cut  a  hole  in  the  opposite  side  wall 
for  the  end  of  the  coil  to  rest  upon  as  shown  by  the 
sketch.  It  took  6  1  Yz-'m.  ells  and  2  lengths  of  1  >4-in. 
pipe,  each  7  ft.  6  in.  long  and  2  pieces  3  ft.  long.  This 
size  was  most  convenient  for  me,  though  I  presume  a 
larger  size  would  work  as  well.     I  took  water  from  a 
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reservoir  at  60  lb.  and  fed  it  through  the  heater  and  to 
a  receiver  and  then  pumped  into  the  boiler.  There 
must  be  a  continued  flow  of  water  or  the  pipes  will 
burn.  The  coil  will  change  the  temperature  from  40 
to  130  deg.  P.,  helps  out  in  the  coal  bill  and  the  firing 
is  made  easier.  G.  M.  Brooks. 


Manning  Boilers 

|N  regard  to  the  trouble  P.  D.  Allen  experiences  with 
Manning  boilers  as  related  on  page  426  of  the  April 
15  issue  of  Practical  Engineer,  without  knowing  more 
about  the  operating  conditions  than  is  given,  it  is  diffi- 
cult to  give  a  detailed  answer  as  to  the  cause  and 
remedy. 

The  writer  has  had  considerable  experience  with 
this  boiler,  some  of  which  has  been  pleasant  and  more 
otherwise.  In  the  later  design  of  Manning  boiler  as 
built  by  the  Bigelow  Co.,  numerous  handholes  are  lo- 
cated to  command  the  spaces  between  the  several  rows 
of  tubes  which  make  the  cleaning  of  the  crown  sheets 
a  comparatively  simple  matter.  The  handholes  are 
arranged  as  in  Pig.  1. 

In  this  boiler,  the  crown  sheet,  lower  ends  of  tubes 
and  space  over  firedoor  are  the  vital  parts.  In  my  ex- 
perience I  found  that  the  scale  adhering  to  the  crown 
sheet  would  gather  on  the  tubes  something  as  in  Fig. 
2  for  2  or  3  in.  above  the  crown  sheet,  with  the  result 
that  the  tubes  started  to  weep. 
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PIG.    1.      ARRANGEMENT   OF   HANDHOLES  FOR  CLEANING   CROWN 

SHEET 
PIG.   2.      ACCUMULATION   OF    SCALE    ON   THE    CROWN    SHEET 

By  blowing  down  the  boilers  every  morning  before 
starting  the  fires,  considerable  matter  that  would  other- 
wise gather  on  tubes  and  sheet  was  removed.  The 
handhole  plates  were  removed  every  10  or  12  days,  and 
a  scraper  introduced  to  clean  the  portion  of  each  tube 
that  could  be  reached  and  the  crown  sheet. 

A  small  hoe  was  made  that  would  move  freely  be- 
tween the  rows  of  tubes  and  the  deposits  drawn  to  the 
handholes  when  the  hand  or  small  shovel  with  sides 
removed  the  scale.  A  hose  was  then  used  and  wash- 
ing continued  until  the  ..water  ran  off  practically  clean 
without  discoloration.  The  deposits  that  lodged  or 
dropped  down  the  water  leg  onto  the  ring  uniting  the 
inner  and  outer  sheets  remained. 

In  many  cases  where  the  water  is  bad,  the  Man- 
ning boiler  does  not  give  trouble  when  there  is  suffici- 
ent time  for  cleaning.  The  upper  tube  ends,  paradoxi- 
cal as  it  may  seem  to  many,  gave  me  no  trouble  what- 
ever. 

In  one  plant  the  fireman  was  in  the  habit  of  crowd- 
ing the  fire,  then  letting  it  practically  die  out,  which, 


with  the  habit  of  leaving  the  fire  door  open  more  than 
necessary,  caused  numerous  leaks;  and  after  the  tubes 
were  expanded  3  or  4  times,  they  were  so  thin  that  they 
had  to  be  replaced. 

In  putting  in  new  tubes  they  should  always  be 
beaded  as  it  adds  considerable  to  their  holding  power 
and  does  not  leave  the  joint,  the  end  of  the  tube,  open 
to  the  action  of  the  gases  as  much  as  when  the  tube 
is  simply  expanded. 

When  the  boilers  are  of  moderate  or  large  sizes, 
they  are  usually  stoker  fired,  and  in  such  cases  the 
firebox  temperature  is  higher  than  when  hand  fired 
and  especially  so  when  the  boilers  are  forced.  Trouble 
developed  in  one  plant  with  which  the  writer  was  con- 
nected, the  boilers  being  the  standard  type  of  the 
builder  for  that  size  unit.  They  were  mounted  on  a 
Dutch  oven  and  over  a  well  known  make  of  stoker. 

I  came  to  the  conclusion  that  the  heat  was  so  in- 
tense that  the  crown  sheet  could  not  transmit  it  with- 
out causing  leaks  around  the  tube  ends.  By  crowding 
any  of  the  other  boilers  and  relieving  any  one  of  the 
others  to  a  little  less  than  rating,  the  trouble  disap- 
peared. 

Soon  it  became  necessary  to  enlarge  the  plant  and 
owing  to  floor  space  available,  vertical  boilers  were 
the  solution. 

After  talking  with  the  boiler  insurance  inspector, 
we  succeeded  in  having  the  water  legs  of  the  new 
boilers  made  2^  ft.  larger  than  the  older  boilers  and, 
when  set  over  a  furnace  of  the  same  height  as  the 
others,  fired  by  same  stoker  and  driven  above  rating, 
developed  no  trouble.     Mr.  Allen  can  think  this  over. 

Por  the  benefit  of  R.  Prior  on  the  same  page  and  is- 
sue, will  say  that  I  do  not  consider  it  practical  to  at- 
tempt to  make  a  siphon  condenser  or  injector  from 
pipe  fittings.  To  obtain  satisfactory  operation,  the 
parts  must  be  accurately  designed  for  the  service. 

A  small  deviation  one  way  or  another  will  have 
a  marked  effect  upon  the  results  of  the  apparatus.  And 
even  if  one  makes  these  more  or  less  trouble  would 
naturally  result,  owing  to  the  whole  being  a  makeshift 
at  best,  the  better  way  being  to  purchase  them  from 
reliable  manufacturers  who  will,  of  course,  guarantee 
their  satisfactory  operation.  Receiver. 


Boiler  Trouble 


^FTER  reading  about  Mr.  Allen's  trouble  with  the 
Bigelow-Manning  fire-tube  boilers,  I  should  judge 
his  trouble  is,  most  likely,  with  the  top  head,  as  the 
steam  is  nearly  dry  and  burning  wood  allows  an  in- 
tense heat  directly  into  the  tubes  and  on  all  upright 
boilers  of  this  t3'-pe  which  have  a  large  steam  space, 
the  tubes  get  overheated;  also,  a  smokestack  too  small 
will  aggravate  the  case.  I  would  try  ferrules  to  pro- 
tect the  ends  of  the  tubes.  Having  had  some  experi- 
ence in  erecting  and  repairing  this  and  other  types  of 
boilers,  I  have  always  found  mud  or  scales  to  be  the 
cause  of  bottom  end  leaks.  Use  the  best  of  Reading 
charcoal  iron  tubes.  B.  C.  White. 


The  boiler  inspectors  of  Ohio  have  formed  the  Ohio 
State  Boiler  Inspectors  Association,  with  M.  T.  Slattery 
as  President,  T.  P.  Meyers,  Vice-President ;  P.  P.  Somers, 
Treasurer,  and  Art.  P.  Graham,  1379  E.  91st  St.,  Cleve- 
land, as  Secretary.  The  Association  has  been  in  opera- 
tion for  some  time,  but  has  not  yet  secured  charter,  and 
for  the  present  is  meeting  on  the  second  and  fourth  Tues- 
days each  month  at  Cleveland.  Other  information  can  be 
secured  from  the  Secretary. 
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Expert  Help   When  In  'trouble.      If  You   Want 
Quick,  yinswer  Enclose  a  Stamp 


Flow  of  Water  over  Weir 

J  AM  figuring  on  the  power  required  to  pump  con- 
siderable quantities  of  water  by  Diesel  engines  us- 
ing California  crude  or  fuel  oil.  I  have  a  system  of 
figuring  but  the  results  of  cost  are  so  low  that  I  am 
inclined  to  doubt  my  own  figures.  Will  you  please 
give  me  a  plain  formula  showing  how  to  obtain  the 
horsepower  required  to  lift  a  certain  quantity  of  water 
a  certain  height  within  a  certain  time,  also  the  effi- 
ciency of  centrifugal  pumps  so  as  to  obtain  a  reliable 
estimate  of  the  power  required  to  irrigate  land  with 
certain  quantities  of  water.  In  order  to  obtain  as  near 
a  quantity  of  water  by  pumping  as  is  furnished  by  the 
water  company,  I  must  know  the  quantity  they  are 
furnishing.  There  is  no  way  for  me  to  find  this  out 
other  than  to  figure  how  much  water  will  run  through 
an  opening  6  ft.  long  and  6  in.  high  without  head,  the 
water  running  over  a  board  as  illustrated.  Ditch  has 
about  1  in.  fall  in  100  ft. 

How  much  water  would  run  down  if  the  stream  is 
8  in.  deep?  How  much  if  the  stream  is  10  in.  deep? 
I  cannot  measure  the  flow  in  the  ditch  as  there  is 
none  now  and  will  not  be  for  some  time.         U.  B. 

A.  The  rate  of  flow  of  water  measured  over  a 
weir  of  the  same  width  as  ditch,  with  no  bafifles  to 
destroy  "velocity  of  approach"  to  weir,  is  quite  un- 
satisfactory, and  an  error  of  20  to  50  per  cent  is  easily 
possible. 

In  cases  where  the  flow  is  more  than  200  miners' 
inches,  as  in  the  example,  and  where  the  usual  weir 
with  dimensions  largely  in  excess  of  ditch  dimensions 
is  not  available,  select  a  straight  course  as  much  over 
100  ft.  long  as  is  possible;  determine  the  velocity  of 
flow  in  feet  per  second  by  the  use  of  a  stop-watch 
and  a  float  more  than  ^  as  wide  and  about  ^4  as  deep 
as  the  ditch  (assuming  the  ditch  to  have  a  rectangular 
cross  section,  as  is  intimated  in  data  given).  A  cir- 
cular float  with  downward  projections,  2  in.  by  2  in. 
by  ^  of  depth  of  water  is  best.  Velocity  in  feet  per 
second  multiplied  by  the  average  area  of  cross  section 
of  ditch  in  feet,  will  give  the  rate  of  flow  in  cubic  feet 
of  water  per  second,  from  which  the  flow  in  acre-feet 
or  miners'  inches  can  be  calculated. 

The  efficiency  of  centrifugal  pumps  of  modern 
make,  operated  at  speed  and  load  designed  by  maker, 
is  often  as  high  as  85  per  cent.  Their  efficiency  falls 
rapidly  with  the  increase  of  friction  in  piping  system. 
See  Weston's  "Friction  of  Water  in  Pipes."  Catalogs 
furnished  by  pump  makers  all  give  complete  data  as 
to  duty  the  particular  make  and  size  will  perform,  and 
may  be  relied  upon.  Such  catalogs  also  contain  valu- 
able rules  and  formulas  regarding  irrigation  problems 
and  may  be  had  by  mailing  address  to  makers,  with 
postage. 

In  figuring  irrigation  requirements  in  California, 
the  character  of  the  growing  crop  should  be  stated. 
Between  a  minimum  requirement  of  245,000  gal.  per 


acre,  carefully  conserved,  for  a  field  crop  or  deciduous 
fruit  trees,  and  a  maximum  of  1,000,000  gal,  per  acre 
per  annum,  as  practiced  by  some  citrus  growers  is  a 
wide  margin,  but  these  figures  may  be  taken  as  low 


VIEW  OF   WEIR   FOR   MEASURING   FLOW   OF   WATER 

and  high  requirements,  the  former  representing  about 
9  in.  of  rainfall  in  quantity,  but  rather  more  than  that 
amount  in  efficiency. 


Starting  Power  of  Single  and  Double  Eccentric 
Engines 

'PWO  Corliss  engines  are  identical  in  every  respect, 
as  to  size,  speed,  etc.,  except  that  one  has  but  one 
eccentric,  while  the  other  has  2,  one  each  for  the 
steam  and  exhaust  valves.  Which  engine  will  have 
the  greater  power  in  starting?  S.  M.  M. 

A.  A  Corliss  engine  equipped  with  but  one  eccen- 
tric has  a  limit  of  cutofif  of  about  45  per  cent  of  the 
stroke,  depending  somewhat  on  operating  conditions. 
An  engine  of  this  kind  has  considerable  lap  in  the 
extreme  position  of  the  valve  and  as  the  eccentric  has 
to  operate  the  exhaust  valves  also,  the  angle  of  advance 
of  the  eccentric  must  necessarily  be  such  as  to  operate 
the  latter  at  the  proper  time  to  secure  the  proper  re- 
lease and  compression. 

This  angle  of  advance  will  usually  be  about  105 
deg.  ahead  of  the  crankpin  (with  a  direct  motion  from 
the  eccentric  to  the  valves),  which  will  bring  the  recip- 
rocating parts  to  a  position  somewhat  less  than  half 
the  stroke  when  the  eccentric  is  passing  the  center. 

On  a  single  eccentric  standard  Corliss  engine,  how- 
ever, as  soon  as  the  governor  drops  so  far  that  cutoff 
cannot  occur,  the  disengaging  device  becomes  inopera- 
tive, and  the  valves  are  carried  throughout  the  stroke, 
when  we  have  to  all  intents  and  purposes,  the  same 
action  as  we  get  with  a  common  D  slide  valve,  until 
such  time  as  the  load  changes  enough  so  that  cutoff 
by  the  usual  method  can  take  place. 
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It  can  thus  be  seen  that  when  the  eccentric  has 
passed  the  center  and  the  "carried"  steam  valves  are 
beginning  to  close,  the  steam  entering  the  cylinder  is 
throttled  more  and  more  as  the  valve  closes  so  that 
the  terminal  pressure  is  as  low  as  it  would  be  with  an 
engine  of  the  same  dimensions  having  a  common  D 
valve. 

On  a  Corliss  engine  having  a  separate  eccentric  for 
the  steam  and  exhaust  valves,  the  exhaust  eccentric 
has  practically  the  same  position  as  has  the  eccentric 
on  a  single  eccentric  engine,  while  the  steam  eccentric 
has  a  position  considerably  behind,  owing  to  the  fact 
that  on  this  type  of  engine,  the  lap  is  very  small  and 
the  eccentric  does  not  have  to  move  the  steam  valves 
very  far  before  admission  takes  place. 

Consequently,  as  this  angle  of  advance  is  small  in 
the  neighborhood  of  35  to  40  deg.,  it  can  readily  be 
seen  that  when  the  steam  eccentric  is  passing  the 
center,  the  position  of  the  reciprocating  parts  is  at  ap- 
proximately 75  to  80  per  cent  of  the  stroke. 

But  on  a  double  eccentric  engine,  if  the  valves  were 
carried  when  the  governor  was  in  the  lowest  position, 
it  would  be  impossible  for  them  to  close  before  the 
exhaust  valve  at  the  operating  end  had  opened  to  re- 
lease the  steam,  with  a  consequent  loss  of  steam.  So 
it  is  arranged  that  the  valves  are  never  carried  at  any 
time  and  as  soon  as  the  engine  starts,  cutoff  takes 
place,  but  it  takes  place  quite  late  in  the  stroke. 
Thus  it  is  that  steam  is  admitted  at  full  pressure  for 
about  %  of  the  stroke  when  double  eccentrics  are  used 
and  the  terminal  pressure  under  these  conditions  is 
higher  than  is  the  terminal  pressure  of  an  engine  with 
a  single  eccentric  and  carrying  the  valves. 

Consequently,  if  it  were  possible  to  apply  a  load 
that  would  tax  the  capacity  of  an  engine  in  starting, 
the  engine  equipped  with  a  double  eccentric  would 
start  a  greater  brake  load  than  one  with  a  single 
eccentric,  other  things  being  equal.  If,  however,  it  is 
simply  a  case  of  having  the  crankpin  in  a  position 
where  the  most  leverage  could  be  applied,  and  it  was 
desired  to  demonstrate  which  engine  would  overcome 
the  greater  resistance,  or  torque,  other  things  being 
equal,  there  would  be  no  difference  between  the  2 
engines  as  both  have  the  same  dimensions  and  the 
same  pressure.  G.  H.  Wallace. 

Designing  a  Link  Valve  Motion 

JF  the  link  on  a  link  motion  engine  should  become 
destroyed  so  no  measurements  could  be  taken,  how 
would  you  determine  the  length  for  a  new  one? 

J.  A.  Rounds. 

A.  It  would  be  necessary  to  design  a  new  one  to 
fit  the  conditions.  To  design  correctly  the  whole 
valve  motion  is  a  complicated  piece  of  work,  but  with 
the  full  gear  to  work  from  it  is  an  easy  matter  to  sup- 
ply one  part. 

This  may  be  done  by  simple  diagrams  as  shown  in 
the  accompanying  illustrations.  Draw  the  center  line 
A  A  also  the  line  b  b.  Lay  off  the  eccentric  circle  with 
a  diameter  equal  to  the  throw  of  the  eccentric.  On 
this  circle  locate  approximately  the  position  of  the 
center  of  the  eccentrics  E  E,.  Then  with  the  com- 
passes set  to  a  radius  equal  to  the  distance  from  the 
center  of  circle  E  to  the  center  of  the  link  block  when 
it  is  in  mid  position,  strike  an  arc,  d  d,  then  with  a 
center,  B,  in  line  A  A  and  arc  d  d  and  a  radius  equal 
to  1J^4  time  the  throw  of  the  eccentric  strike  arcs  C  C 
cutting  arc  d  d  as  shown.  The  line  P  P  is  the  arc  of 
the  link. 

The  position  of  the  link  in  full  stroke  position 
is  shown  dotted.    The  link  pins  P  P,  to  which  the  ec- 


centric rods  are  connected,  are  set  back  from  the  link 
arc,  and  the  slot  must  be  long  enough  to  allow  the 
link  to  move  over  the  block  B  far  enough  tb  bring  the 
center  of  the  pin  over  the  center  of  the  block,  in 
which  position  the  valve  is  controlled  almost  directly 
by  the  eccentric  E.  The  link  is  suspended  from  the 
hanger  M  and  reverse  shaft  centered  at  S.  The  hanger 
is  connected  to  the  saddle  pin  O  on  a  plate  that  is  us- 
ually at  the  middle  of  the  link. 

The  distance  between  the  link  pins  is  usually  not 
less  than  2^^  times  the  throw  of  the  eccentrics.  If 
the  distance  is  less  than  this  amount,  the  angle  between 
the  link  and  block  will  be  so  great  that  there  will  be 
excessive  slip  on  the  block,  and  undue  stresses  in  the 
mechanism  will  be  induced. 

The  location  of  the  saddle  pin  is  important,  as  the 
cutoff"  is  changed,  it  is  desirable  to  maintain  an  ap- 
proximate equal  cutoff  at  each  end  of  the  cylinder. 
This  can  be  secured  in  the  Stephenson  gear  by  properly 
locating  the  saddle  pin  and  the  reverse  shaft.  When 
upset  to  drive  a  valve  without  a  rocker  arm  the  sad- 
dle pin  should  be  a  little  ahead  of  the  link  center 
towards  the  valve  or  on  the  convex  side.  iVnd  Vvhen 
used  with  a  rocker  the  saddle  pin  should  be  placed  on 
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LINK   VALVE    GEAR   DIAGRAM   AND    APPROXIMATE    DIMENSIONS 

the  concave  side  of  the  center  line.  This  will  give 
equal  cutoff  between  the  2  ends,  and  equal  lead  at  all 
points  of  cutoff.  The  saddle  pin  should  be  placed 
equidistant  between  the  link  pins  to  give  symmetrical 
action  to  the  valve  for  both  forward  and  backward 
stroke.  The  slot  in  the  link  should  be  long  enough  to 
allow  the  center  of  the  block  to  come  in  line  with  the 
center  of  the  pin  at  full  stroke. 

With  this  information  the  link  can  be  laid  out.  The 
length  of  the  slot  should  be  made  2>^  times  the  throw 
of  the  eccentric  plus  the  thickness  of  the  block,  and 
the  link  pins  one-half  the  thickness  of  the  block  from 
the  end  of  the  slot,  the  saddle  pin  is  placed  one-half 
the  width  of  the  slot  from  the  center  line,  and  midway 
between  the  pins.  The  other  dimensions  will  be  de- 
termined by  the  size  of  the  block,  and  other  conditions 
taken  from  actual  measurements.  The  dimensions 
placed  on  the  drawing  are  merely  to  give  a  general 
idea  of  the  proportions  of  each  part,  and  in  designing 
a  link  for  a  given  engine  will  necessarily  be  governed 
by  the  existing  conditions.  J.  C.  Hawkins. 
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Folbleims  For  Dis€u.®sioii  By  Rea(dl(^r^ 


What   Would  You  Tto  If  You  Had  These  Conditions   To  ^eet? 


Magnet  Problem 
J  SHOULD  like  the  solution  to  the  following  problem 


m  magnetic  circuits: 


Cross-section  of  core  A  to  B  =  1  sq.  in. 
Cross-section  of  magnet  face  =  10  sq.  in. 
Length  of  curved  face  =  5  in. 
Width  of  curved  face  =  2  in. 
Base  =  ^  by  ^  by  10  in. 


MAGNET    DIMENSIONS 


What  is  the  reluctance  of  the  several  parts :     A  to 
B,  B  to  C,  and  base?  L.  K. 


Shutting  Down  a  Boiler 

JN  reply  to  the  several  questions  asked  by  Subscriber 
on  page  337  of  the  March  15  issue  of  Practical 
Engineer,  I  offer  the  following: 

As  to  the  manner  in  which  to  proceed  to  cut  in  a 
boiler  or  shut  it  down,  it  depends  to  a  certain  extent  on 
conditions.  For  instance,  suppose  the  boiler  is  one 
of  a  battery  of  several  all  connected  into  the  same 
steam  mains  and  the  blowoff  pipe  burst,  the  manner 
in  which  the  boiler  would  be  cut  in  would  be  different 
from  the  usual  conditions  when  the  boiler  is  to  be  laid 
off  for  repairs  or  not  required  to  handle  the  load. 

If  the  blowoff  pipe  burst  and  the  boiler  was  fitted 
with  stop- valve  of  the  modern  non-return  pattern,  as 
soon  as  the  pressure  dropped,  due  to  the  liberation  of 
a  portion  of  the  boiler  contents,  the  non-return  valve 
should  close,  thereby  effectually  cutting  out  the  boiler 
from  the  steam  main.  If  the  main  stop  valves  are  of 
the  common  type  then  they  must  be  closed  by  the 
attendant. 

In  many  cases  the  contents  of  the  firebox  will  be 
thrown  out  into  the  boiler  room,  making  it  im])ossible 
to  get  to  the  fire  doors,  but  as  the  bulk  of  the  fire  has 


been  removed  from  under  the  boiler  the  intense  heat 
is  also  removed  until  such  time  as  the  way  can  be 
cleared  to  enable  the  attendant  to  draw  the  remainder 
of  the  fire  or  cover  it,  as  circumstances  dictate.  Some 
would  advocate  increasing  the  rate  of  feed,  others  let 
the  feed-water  supply  remain  as  it  is. 

If  the  boiler  is  to  be  laid  off  under  normal  condi- 
tions, proceed  to  burn  down  the  fire,  and  remember 
that  it  is  quite  a  knack  to  burn  down  a  fire  properly, 
that  fuel  can  be  added  to  advantage  and  the  whole 
completely  burnt. 

After  the  fire  is  burned  out  fill  the  boiler  to  the 
top  gage  cock  and  close  the  main  stop  valve  together 


METHOD   OP   RIVETING   BOILER  HEADS 

with  whatever  main  valves  are  provided  to  drain  the 
header.  This  is  under  the  supposition  that  the  boiler 
is  one  of  a  battery. 

If  a  single  boiler,  the  steam  pressure  will  fall  due 
to  less  intensity  of  the  fire  and  when  down  to  30  or 
40  lb.  shut  the  stop  valve.  This  is  the  manner  in 
which  many  men  operate  single  boilers,  closing  the 
main  stop  valve  each  night  and  Sunday. 

2.  By  reference  to  Fig.  1  it  will  be  seen  that  the 
port  head  is  so  located  inside  the  shell  plate  that  the 
head  flange  points  outward  to  enable  the  edge  of  the 
flange  to  be  properly  calked  onto  the  shell  plate  to 
make  a  tight  joint.  With  the  back  head  the  edge  of 
the  sheet  is  calked  onto  the  back  head  flange  to  accom- 
plish the  same  ends. 

3.  Should  the  fusible  plug  let  go,  cover  the  fire 
with  coal,  which  is  usually  handier  to  get  than  ash, 
open  the  dampers  in  the  uptake  and  chimney,  keep 
other  doors  about  the  setting  closed,  because  the  de- 
sire is  to  reduce  the  heat  and  so  prevent  overheating 
of  the  upper  row  of  tubes  and  the  manner  named  will 
accomplish  it  in  the  shortest  time.  The  steam  pres- 
sure is  of  little  consequence  because  it  will  only 
whistle  through  the  burnt  plug  and  do  no  harm,  while 
the  heat  should  be  reduced  as  mentioned  at  once. 

4.  In  regard  to  a  handhole  or  manhole  plate  fall- 
ing in  with  pressure  on  the  boiler  you  are  correct,  that 
is  a  catch  question  only.  Many  times  we  see  man- 
hole and  handhole  plates  weep  or  even  leak  a  stream 
when  no  pressure  is  on  the  boiler  but  are  absolutely 
tight  when  under  pressure.  It  is  a  good  idea  to  take 
up  on  the  bolts  on  both  when  the  pressure  is  down, 
to  stop  such  weeping  if  it  can  be  done  and  not  over 
strain  the  bolts.  Receiver. 
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Air  Compressor  Problem 

'pHE  trouble  with  E.  S.  R.'s  compressor  and  piping, 
in  March  15  issue,  is  all  in  the  piping  of  the  receiver. 
All  air  contains  more  or  less  moisture,  for  convenience 
we  will  assum^  one  per  cent  in  this  case.  If  75  lb. 
is  carried  in  the  receiver  the  compressed  air  would 
contain  6  per  cent  moisture,  a  part  of  which  woald  be 
condensed  on  the  inner  surface  of  the  receiver,  due  to 
the  air  of  the  room  being  colder  than  the  air  in  the 
receiver,  which  is  heated  by  compression  and  will  col- 
lect at  the  bottom  of  the  receiver. 
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PROPOSED    PIPING    FOR    AIR    RECEIVER 

But  as  E.  S.  R.'s  receiver  is  piped  in  at  the  bottom, 
the  moisture  is  picked  up  and  thrown  upward, 
caught  in  the  current  of  outgoing  air,  and  carried  along 
through  the  pipes.  If  the  piping  is  changed  as  shown 
by  dotted  lines,  the  moisture  will  collect  at  the  bottom 
of  receiver  and  remain  until  drawn  ofif  at  the  drip ;  the 
receiver  will  act  as  a  separator,  and  the  compressed  air 
will  be  dryer  than  the  air  in  the  room  where  the  com- 
pressor is  located.  J.  R.  Morton. 


JF  E.  S.  R.  will  pipe  his  discharge  from  air  cylinder 
with  the  side  of  reservoir  1  ft.  or  more  above  bot- 
tom he  will  no  doubt  be  rid  of  his  trouble.  As  it  is,  he 
is  drawing  straight  through  and  his  drain  is  of  no  use 
Leave  %  drain  in  the  bottom  as  shown  and  connect 
discharge  as  above.  His  so-called  regulating  valve  is 
in  fact  the  pump  governor.  The  location  of  his  pump 
is  all  right.  We  have  one  pump  in  the  basement  and 
by  blowing  out  the  tank  after  using  it  we  never  have 
any  trouble  with  water.  J.  C.   Lee. 


Heater  Piping 

'PO  correct  the  heater  drip  shown  in  the  March  1  issue, 
a  2^-in.  hole  should  be  drilled  in  the  base  of  the 
heater,  and  a  2y^-m.  flange  tap  bolted  on,  making  an 
independent  drip  of  it. 

I  have  installed  a  number-  of  heaters  in  different 
parts  of  the  country  and  in  2  cases  this  same  problem 
was  met,  for  these  reasons,  the  heaters  come  with  no 
provisions  made  for  drainage,  and  the  heads  of  both 
concerns  could  not  be  made  to  believe  that  a  second 
hole  was  necessary  for  draining,  but  will  state  that 
after  spending  considerable  money  experimenting,  the 
drain  was  put  in  the  base  of  the  heater  where  it  be- 
longed. 


If  it  is  not  possible  for  you  to  drill  the  base  of 
heater,  you  will  better  the  present  condition  by  taking 
the  6-in.  ell  off  directly  under  the  heater  and  replacing 
it  with  a  6  by  3J^  by  6-in.  tee,  then  come  down  and 
swing  into  your  3-in.  line  with  a  90-deg.  ell  about  a 
foot  below  the  1-in.  drip  inlet  thus  reducing  the  friction 
on  your  drip  water.  I  should  strongly  advise  drilling 
the  heater,  however,  thus  giving  you  better  feed-water 
temperature,  which  represents  coal.  L.   E.  J. 


QN  page  286,  March  1  issue  of  Practical  Engineer, 
A.  J.  has  some  trouble  with  a  closed  feed-water 
heater,  and  I  think  the  cause  is  very  plain,  that  it  will 
not  drain  as  he  says.  In  the  first  place  a  closed  heater 
acts  the  same  as  a  condenser,  except  for  the  air  pump 
and  according  to  his  sketch  there  is  no  way  for  the 
heater  to  drain,  for  the  force,  of  the  steam  entering 
at  the  bottom  of  the  heater  keeps  the  water  from  drop- 
ping down  through  the  exhaust  pipe  to  the  drips,  so 
the  drips  get  only  the  condensation  from  the  pumps 
and  exhaust  pipe  from  his  pumps. 

I  should  advise  A.  J.  to  put  his  exhaust  in  the  heater 
at  the  top  instead  of  the  bottom  and  his  drips  at  the 
bottom,  and  I  think  his  trouble  will  be  over. 

Accompanying  diagram  of  a  heater  I  have  in  service 
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shows  connections ;  it  is  giving  excellent  service.  I 
am  feeding  4  300-hp.  boilers  through  it  with  a  power 
pump  driven  from  the  line  shaft,  and  put  the  exhaust 
from  2  engines  through  it,  one  100-hp.  and  one  300-hp., 
with  the  100-hp.  engine  running  alone.  The  heater 
condenses  all  of  the  exhaust  steam  and  as  it  exhausts 
to  the  atmosphere  there  is  no  back  pressure,  so  in 
place  of  putting  a  trap  on  drip  from  the  heater  I  put 
a  15^-in.  pipe  with  a  U  bend  so  as  to  hold  the  steam 
back  in  the  exhaust  pipe.  This  drip  pipe  gives  a  full 
stream  all  the  time  to  the  hot  well  and  my  feed  water 
from  the  heater  varies  from  170  to  190  deg. 

I  am  convinced  that  the  only  proper  way  to  pipe 
up  a  heater  of  the  National  type  is  to  take  the  steam 
in  at  the  top  and  out  at  the  bottom,  and  the  cold  water 
in  at  the  bottom  and  out  at  the  top,  for  the  simple 
reason  that  the  cold  water  enters  the  coolest  part  of 
the  heater  and  rises  to  the  hottest  part.       G.  S.  V. 
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Re-fluing  Boilers 


IN  replying  to  J.  E.  M.'s  question  on  re-fluing  a 
boiler  I  will  give  my  idea  as  it  might  be  of  some 
benefit.  In  re-fluing  be  sure,  in  taking  out  old  flues, 
not  to  mar  up  flue  sheet  very  much  or  it  will  spoil  the 
contact  for  new  flues.  The  best  way  is  to  cut  old 
flues  off  with  a  cutter  and  remove  them  through  the 
handhole  in  the  front  head,  but  if  there  is  none  you 
will  have  to  work  them  out  through  the  flue  hole  by 
chipping  off  the  head  and  making  3  or  4  cuts  in  the 
end  with  a  cape  chisel  so  as  to  reduce  it  in  size  by 
collapsing  and  then  working  it  out. 

In  putting  in  new  flues  be  sure  to  have  the  end 
of  flues  clean,  also  flue  holes.  The  tube  should  ex- 
tend 3/ 1 6  in.  beyond  the  tube  sheet  for  bead,  Fig.  i. 
If  tube  hole  is  a  little  large  a  copper  ferrule  is  a  good 
thing.  The  ferrule  should  be  expanded  in  before  tube 
is  put  in.  In  some  boilers  the  hole  is  a  trifle  smaller 
than  tube  at  firebox  end  and  the  tube  needs  swedging 
down  to  drive  it  in  place,  so  after  expanding,  the  tube 
is  the  same  thickness  as  originally.  Expand  the  tube 
at  both  ends  and  then  hammer  over  for  bead,  expand 
again  but  be  careful  not  to  expand  too  much ;  now 
use  the  beading  tool  with  medium  blows  so  that  the 
bead  will  lie  tight  to  flue  sheet. 


,<lvvs^vvv^^^\^^'% 


s<k\\\\\V\V\\\\'^ 


.<'\\VV\V^VV\VJ 


\\\\VVs\\\^ 


FIG.  1.  TUBE  IN  PLACE.  NOT  BEADED      FIG.  2.  PROPERLY 
BEADED  TUBE  ENDS      FIG.  3.  IMPERFECT  BEAD 

The  Prosser  and  roller  expanders  are  both  good 
but  I  prefer  the  former  for  new  work.  The  flues  do 
not  need  beading  in  smoke  box  end  as  they  seem  to 
hold  equally  well  without,  as  in  Fig.  1. 

Be  sure  not  to  leave  too  much  for  bead  as  it  will 
leave  the  end  like  Fig.  3,  instead  of  Fig.  2  as  it  should 
be.  The  Prosser  expander  leaves  the  flue  as  illus- 
trated in  Fig.  3.  In  using  the  pin  is  driven  in  fairly 
light  then  jarred  loose  and  turned  around  partly  and 
continued  until  a  tight  joint  is  secured.  With  the 
roller,  the  pin  is  driven  in  and  then  turned  and  rolls 
the  flue  out.  

Valve  Problem 

JN  the  Mar.  15  issue,  E.  H.  Lewis  gives  us  a  problem 
under  this  head  to  which  this  is  an  answer.  He 
does  not  give  clear  information  which  would  aid  us 
to  check  off  the  amount  which  he  says  the  valve  should 
have  taken  off  each  end.  If  his  sketch  is  drawn  to 
exact  scale  then  he  has  too  much  lap,  both  exhaust 
and  steam. 

Throttling  engines  with  simple  slide  valves  gener- 
ally cut  off  at  75  per  cent  of  the  stroke.  Allowing  that 
this  is  true,  then  this  sketch  is  not  properly  propor- 
tioned. The  steam  lap  should  equal  the  width  of  the 
port.  For  accuracy,  Mr.  Lewis  should  have  given 
width  of  the  ports  and  laps  in  inches. 

Judging  from  the  proportions  of  his  sketch,  the 
valve  may  be  so  made  as  to  use  steam  more  expan- 
sively than  it  would  if  cutting  off  at  75  per  cent  of  the 
stroke.     For  instance,  he  says  that  tlie  valve  has  4-in. 


travel,  and  as  the  travel  of  the  valve  equals  2  times 
the  width  of  the  port  and  lap,  taking  his  sketch  and 
proportions,  then  the  width  of  the  port  must  be  less 
than  the  lap. 


PROPOSED  CHANGE  IN  VALVE  PROPORTIONS 

This  leaves  this  important  point  unsettled,  for  the 
port  may  be  only  }i  in.  or  ^  in.  in  width  which  would 
give  an  earlier  cutoff  and  later  release  with  earlier 
compression. 

Again,  referring  to  the  4-in.  travel  and  assuming 
that  the  engine  was  originally  cutting  off  at  75  per 
cent  of  the  stroke,  then  the  width  of  the  port  must 
be  1  in.  and  the  lap  should  be  equal.  Using  his  sketch 
for  illustration,  we  would  then  find  that  he  must  have 
the  outside  edges  to  the  lines  AA.  They  would  then 
overlap  the  port  the  distance  of  its  width.  Making 
the  lap  equal  to  the  width  of  the  port  under  these 
conditions  will  give  a  cutoff  at  12-in.  stroke  and  add 
power  to  the  engine. 

The  exhaust  lap  is  also  too  excessive;  in  fact,  with 
this  type  of  engine  and  valve  there  will  be  no  necessity 
of  exhaust  lap,  and  the  exhaust  chambers  in  the 
valve  should  be  approximately  as  shown  by  the  dotted 
lines  of  this  sketch.  If  this  sketch  shows  true  pro- 
portions, then  the  engine  must  have  excessive  com- 
pression which  retards  its  action.     Hubert  E.  Collins. 


Heater  Piping 

ANSWERING  the  inquiry  of  A.  J.  in  March  1  is- 
sue of  Practical  Engineer  regarding  his  heater  I 
send  2  sketches  of  piping.  Figure  1  refers  to  his  heater 
and  Fig.  2  is  a  horizontal  heater  which  we  have  in  use 
at  our  plant  and  it  works  all  right,  the  principle  is 
about  the  same.  If  A.  J.  will  cut  out  his  present  drip 
pipe  and  put  in  one  large  enough  to  take  care  of  all 
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condensation  of  his  4  pumps  with  a  valve  so  that  he 
can  regulate  the  discharge  when  he  has  only  1  or  2 
pumps  running  and  then  changes  his  exhaust  pipe  so 
that  the  exhaust  steam  enters  at  the  top  with  a  \  alve 
between  the  tee  and  top  of  heater,  and  a  relief  valve 
in  the  atmospheric  exhaust  line,  he  will  have  no  fi:r- 
ther  trouble.  P-  H. 
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CAPITAL— LABOR 

In  the  mass  of  discussion  and  assertion  on  these  2 
topics  where  so  often  and  so  unfortunately  the  phrase 
"capital  versus  labor"  is  used  in  a  way  to  insinuate 
that  there  is  a  natural  and  unavoidable  antagonism,  it 
is  refreshing  to  note  the  broad  view  of  Hon.  William 
B.  Wilson,  Secretary  of  Labor,  as  expressed  in  a  recent 
interview;  a  view  so  just  and  logical  as  to  warrant 
the  devoting  of  editorial  space  to  his  message  of  pur- 
pose. Coming  from  one  who  has  risen  through  labor 
to  a  post  of  high  responsibility  it  is  worthy  of  careful 
attention  by  all  who  labor  or  who  have  capital  invested, 
and  this,  on  consideration,  will  leave  only  the  vagrant 
class  as  uninterested.  The  quotations  are  from  The 
Nation's  Business  published  by  the  Chamber  of  Com- 
merce of  the  United  States  of  America,  and  are  replies 
to  questions  by  the  editor  of  that  paper. 

Mr.  Wilson  said: 

"Capital  and  Labor  are  partners.  The  Department 
of  Labor  is  to  prove  a  promoter  of  industrial  peace. 
Our  duties  are  assigned  to  us  in  the  organic  act.  But 
one  of  these  duties,  namely,  'promoting  the  welfare 
of  the  wage  earners  of  the  United  States,'  is  so  general 
in  scope  that  it  will  very  naturally  lead  to  several  lines 
of  endeavor  not  now  anticipated.  Our  right  to  act  as 
a  mediator  in  labor  disputes  and  to  appoint  concili- 
ators, if  I  may  so  describe  them,  makes  me  feel  that 
the  Department  of  Labor  is  intended  to  promote  in- 
dustrial peace. 

"Capital  and  labor  are  partners.  Capital  without 
labor  is  ineffective.  Labor  without  capital  is  idle. 
Capital  is  an  inanimate  thing.  It  represents  the  accum- 
ulation of  the  uncon'sumed  product  of  previous  labor. 
On  the  other  hand,  capital  is  the  means  by  which  labor 
can  live  until  the  products  of  its  efforts  can  be  realized 
on.  Capital,  the  inanimate  thing,  can  produce  nothing 
except  by  providing  opportunity  for  labor.  Therefore, 
capital  and  labor  to  be  effective,  must 'serve  each  other. 

"This  leads  naturally  to  an  important  statement, 
the  force  of  which  is  sometimes  overlooked.  As  capital 
and  labor  each  must  serve  the  other,  then  each  must 
have  voice  in  determining  the  terms  of  partnership.  It 
is  here  that  we  have  had  trouble  in  the  past.  In  our 
disputes  we  have  confused  the  meaning  of  the  words 
'mutual'  and  'identical.'  The  interests  of  capital  and 
labor  are  mutual — they  are  not  identical.  They  are 
mutual  in  seeking  the  greatest  production  by  the  ex- 
penditure of  a  given  amount  of  effort.  It  is  only  when 
it  comes  to  a  division  of  what  has  been  produced  that 
their  interests  diverge. 

"As  I  see  it,  the  average  thinking  man,  who  con- 
templates for  a  moment  the  difficulties  under  which 
labor  has  carried  forward  its  task  in  the  past,  would 
concede  the  truth  of  the  general  statement  'every  man 
is  entitled  to  the  full  social  equivalent  of  what  he  pro- 
duces.' The  problem,  however,  is  to  arrive  at  that 
figure,  and  it  is  in  such  direction  that  conciliation  and 
discussion  will  render  their  great  services.      Let   me 
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illustrate  the  problem  by  drawing  attention  to  a  fin- 
ished locomotive  as  it  stands  on  the  rails  ready  for 
service.  That  locomotive  is  the  collective  result  of  the 
activities  of  nearly  all  elements  of  organized  society. 
The  man  in  the  ore  beds,  the  miner  of  coal  and  pro- 
ducer of  limestone  and  feldspar,  only  touch  the  side  of 
the  raw  material.  The  organized  efficiency  of  the  blast 
furnace,  the  intricate  labor  of  the  foundry,  the  vision 
of  the  inventor,  all  find  a  meeting  place  in  that  con- 
struction of  mechanical  skill.  But  I  have  not  touched 
at  all  upon  the  interest  of  the  educator,  of  all  those 
along  the  way  who  had  to  do  with  the  labor  of  pro- 
duction. I  have  not  referred  to  the  minister  who 
looked  after  the  spiritual  interests  of  all  those  who  had 
any  task  to  perform  in  connection  with  this  finished 
product.  When  all  these  are  included,  I  still  have  made 
no  reference  to  the  farmer,  who  through  his  perform- 
ance of  social  duty,  has  rendered  it  possible  for  those 
who  labor  in  mechanical  lines  to  live  on  food  raised 
far  outside  their  home  town.  Then  as  the  link  of  all 
these  apparantly  unrelated  activities  comes  our  trans- 
portation system.  How  can  it  be  possible  for  us  to 
blind  our  eyes  to  the  fact  that  every  finished  product 
is  the  result  of  an  interplay  of  social  functions,  touch- 
ing every  phase  of  society?  Thus  arises  the  compli- 
cated question  as  to  what  is  the  full  social  equivalent 
of  what  a  man  produces. 

"The  modern  industrial  method  is  too  complicated 
for  any  man  or  set  of  men  to  decide  that  a  solution  of 
all  trouble  has  been  found.  Therefore,  I  look  forward 
over  the  future  of  the  Departent  of  Labor  as  a  means 
of  helping  to  bring  nearer  year  by  year  the  goal  of 
complete  social  justice.  This  surely  must  be  the  ideal 
of  those  who  regard  humanity  as  something  too  sacred 
for  selfish  exploitation. 

"What  I  have  said  relative  to  the  locomotive  as  a 
type  illustrative  of  the  activities  necessary  to  produce 
one  result,  leads  me  to  state  most  emphatically  that 
labor  is  the  producer  of  all  wealth,  but  to  add  with 
equal  emphasis  that  muscular  labor  is  not  the  only 
form  of  labor.  The  influence  of  the  mental  concept 
must  not  be  lost  to  sight ;  the  productivity  of  labor 
as  eflfected  by  management ;  the  foreseeing  of  a  ma- 
chine in  the  mind  of  the  inventor;  all  these  things  it 
seems  to  me  represent  labor. 

"One  of  the  greatest  services  that  can  be  rendered 
by  the  Nation  to  labor  of  the  muscular  kind  is  in  the 
direction  of  efficiency  and  that  is  why  during  my  Con- 
gressional life  I  gave  whatever  support  I  could  to  the 
subject  of  vocational  education.  I  am  glad  to  see  that 
the  Page  Bill  has  been  reintroduced  and  to  know  that 
the  friends  of  vocational  education  are  striving  to  bring 
into  it  some  changes  that  may  produce  prompter  action 
on  the  part  of  Congress.  But  whatever  Congress  in 
its  wisdom  may  do,  the  fact  remains  that  the  greatest 
strength  to  come  to  our  nation  is  in  the  direction  of 
efficient  life  on  the  part  of  the  majority.  Our  high 
schools  are  producing  students  for  colleges  and  for  pro- 
fessional life.     They  are  only  a  small   proportion  of 


the  student  force  of  America.  Those  who  do  not  reach 
high  school  are  the  vast  majority.  It  is  of  that  vast 
majority  that  society  must  think  in  order  that  the  lives 
of  the  many  may  become  efficient.  I  strongly  favor 
federal  funds  being  placed  at  the  disposal  of  those 
states  that  will  contribute  similar  funds  to  produce  an 
educational  change  which  is  essential,  now  that  our 
nation  has  taken  on  a  distinctly  manufacturing  type  of 
development. 

"As  one  who  came  to  America  in  childhood,  led  by 
parents  who  saw  in  America  a  land  of  hope,  I  share 
in  common  with  others  some  apprehension  at  the  ap- 
parent loss  of  simplicity  in  our  national  life.  Yet  I 
must  hold  to  the  hopeful  belief  that  ultimately  there 
will  be  restored  to  this  country  some  of  the  simplicity 
that  once  characterized  it  and  which  preceded  our 
artificial  lines  of  social  cleavage.  We  gain  nothing  by 
the  separation  of  classes.  We  lose  the  common  touch. 
I  am  confident  that  simple  democracy  will  increas- 
ingly commend  itself  to  American  thought  as  a  nieans 
of  holding  us  together  as  a  Nation,  strong  in  our  re- 
spect for  mutual  rights  and  for  individual  hopes." 


INTERNATIONAL  ENGINEERING 
CONGRESS,  1915 

IN  connection  with  the  Panama-Pacific  International 
Exposition  which  will  be  held  in  San  Francisco 
in  1915,  there  will  be  an  International  Engineering 

Congress,  in  which  engineers  throughout  the 
world  will  be  invited  to  participate. 

The  congress  is  to  be  conducted  under  the  auspices 
of  the  following  5  national  engineering  societies: 
American  Society  of  Civil  Engineers,  American  Insti- 
tute of  Mining  Engineers,  The  American  Society  of 
Mechanical  Engineers,  American  Institute  of  Electri- 
cal Engineers,  and  The  Society  of  Naval  Architects 
and  Marine  Engineers. 

These  societies,  acting  in  cooperation,  have  ap- 
pointed a  permanent  Committee  of  Management,  con- 
sisting of  presidents  and  secretaries  of  each  of  these 
societies,  and  18  members  resident  in  San  Francisco. 

The  committee  has  effected  a  permanent  organiza- 
tion, with  Prof.  Wm.  F.  Durand  as  chairman,  and 
W.  A.  Cattell  as  secretary-treasurer,  and  has  estab- 
lished executive  offices  in  the  Foxcroft  Building,  GS 
Post  Street,  San  Francisco. 

The  scope  of  the  Congress  has  not  as  yet  been 
definitely  determined,  but  it  is  hoped  to  make  it  wide- 
ly representative  of  the  best  engineering  practice 
throughout  the  world,  and  it  is  intended  that  the 
papers,  discussions  and  proceedings  shall  constitute 
an  adequate  review  of  the  progress  made  during  the 
past  decade  and  an  authoritative  presentation  of  the 
latest  developments  and  most  approved  practices  in 
the  various  branches  of  engineering  work. 

The  papers,  which  will  be  collected  and  published 
by  the  Congress,  should  form  an  invaluable  engi- 
neering library,  and  it  is  intended  that  this  publica- 
tion shall  be  in  such  form  and  at  such  cost  as  to  be- 
come available  to  the  greatest  possible  number. 

The  various  committees  are  now  actively  at  work, 
and  it  is  hoped  that  further  and  more  definite  an- 
nouncements as  to  the  membership  fees,  schedules  of 
papers,  etc.,  can  be  made  in  the  very  near  future. 
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WATERPROOF  WOOD  CASINGS 

IN  all  cases  where  steam  or  hot  water  is  to  be  con- 
veyed for  considerable  distances  under  ground,  it 
is  desirable  to  have  a  casing  protection  over  the 
steam  pipe,  which  shall  prevent  loss  of  heat  and 
also  corrosion  of  the  pipe. 

Selling  of  steam  from  a  central  station  to  the  resi- 
dences of  cities  is  successfully  established  as  a  profit- 
able undertaking,  and  such  sale  means  the  installation 
of  a  system  of  distributing  pipes  which  should  have 
satisfactory  protection.  For  such  service,  the  stave 
casing,  made  by  the  Michigan  Pipe  Co.,  of  P>ay  City, 
Mich.,  has  been  designed  and  offers  a  satisfactory  solu- 


After  assembling  in  a  cylindrical  form,  the  sections 
are  wound  spirally  with  3/16-in.  galvanized  wire  from 
end  to  end,  under  heavy  tension,  a  double  wrap  being 
used  at  each  end  for  extra  strength.  After  wrapping, 
the  casings  are  placed  in  a  machine  where  mortise  and 
tenon,  or  female  and  male  joints  are  turned  on  the 
ends. 

When  wrapped  and  tenoned,  the  casing  is  taken  to 
a  machine  where  a  thick  coating  of  special  waterproof 
asphaltum  cement  is  given,  and  while  still  warm,  a 
coating  of  sawdust  rolled  in,  so  that  the  casing  can  be 
handled  without  difficulty. 

From  a  great  many  tests  it  has  been  determined 
that  the  best  thickness  of  the  shell  is  4  in.,  and  this  is 


FIG.   1.     THE  MICHIGAN  CASING,   PARTLY  IN 
SECTION  TO   SHOW    CONSTRUCTION 


FIG.    2.      SECTION; 


OF    SOLID    CASING   AS   USED    FOR    PIPE    6    IN. 
AND  UNDER 


tion  to  the  problem.  For  pipe  up  to  6  in.  in  diameter, 
solid  casings  are  furnished  if  desired,  these  being 
made  by  boring  logs  which  are  afterwards  sawed  in 
halves,  and  covered  with  a  protecting  coating  of  cre- 
osote preparation,  which  in  turn  is  thoroughly  filled 
with  a  sawdust  veneer. 


used  as  standard,  although  for  low-pressure  mains,  a 
thickness  of  3  in.  or  even  2  in.  will  serve.  Casing 
made  as  above  described  has  been  found  to  reduce  con- 
densation and  radiation  losses  to  about  %  of  1  per  cent 
per  mile  of  pipe,  delivering  its  full  capacity,  and  as  a 
further  means  to  reduce  the  radiation  loss,  a  tin  lining 


FIG.   3.     WOOD  BOX  FOR  ELBOWS 


For  the  stave  casings,  the  length  is  13  ft.,  the 
material  being  Michigan  pine  or  tamarack,  with  inner 
and  outer  surfaces  of  the   staves  shaped  to  conform 


-    '  ^,     •   '  Asphaltum  Coafinq 


FIG.  5.     GUIDE  FOR  HOLDING  PIPE  CENTRAL  IN  CASING 

to  the  inside  and  outside  curves  of  the  pipe  and  with 
the  sides  having  double  tongue  and  groove  running 
the  full  length  of  a  casing  section. 


PIG.   4.      PIPE   AS   INSTALLED   IN   TIN-LINED   CASING 

is  used  of  the  best  grade  of  4A  charcoal  tin,  the  tin 
lining  being  slightly  smaller  than  the  inside  of  the 
casing,  and  turned  up  at  the  end. 

In  laying  the  casing,  the  mortise  and  tenon  joints 
are  driven  together,  and  where  a  change  in  direction 
is  desired,  a  wood  box  elbow  is  furnished,  as  shown 
in  Fig.  2.  The  mortise  and  tenon  in  the  box  connect 
to   lengths   of  the   casing,   exactly   as   in   the   case   of 
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joining  2  lengths,  and  the  cover  is  then  removed  and 
the  box  filled  with  sawdust,  or  other  loose  insulation, 
around  the  pipe. 

For  holding  the  iron  pipe  concentric  with  the  wood 
casing,  pipe  guides  are  used,  as  shown  in  the  sectional 
view  of  the  casing  as  installed.  Joints  between  the  sec- 
tions, have  the  ends  treated  with  a  creosote  preparation 
which  is  waterproof,  so  that  there  is  no  decay  at  the 
joint. 

The  Michigan  Pipe  Co.  furnishes  this  casing  in  size 
for  any  pipe.  Taps  are  easily  made  by  stapling  the 
wire  on  each  side  of  the  required  space  and  cutting 
through  the  stave.  The  apparatus  of  the  system  in- 
cludes boxes  for  covering  tees  and  elbows,  expansion 
joints  and  other  special  fittings. 


THE  MOLINE  SYSTEM  OF  VAPOR 
HEATING 

BRIEFLY  described  the  Moline  system  which  is 
especially   adapted   for   exhaust    steam    heating, 
consists  of  especially  constructed  radiator  supply 
and  return  valves  that  have  no  automatic  parts. 
Restricter  sleeves  in  the   supply  valves  regulate  the 
flow  of  steam  to  each  unit  of  radiation  to  approximately 
what  it  should  have. 

The  return  valves  are  restricted  in  the  same  man- 
ner. The  ports  in  the  return  valves  are  so  proportioned 
that  air  and  water  flow  readily  from  the  radiators  but 
so  little  steam  will  pass  that  it  is  quickly  condensed 
in  the  return  line. 

The  piping  for  this  system  is  what  is  known  as 
2-pipe,  with  a  separate  supply  and  return  connection 
to  each   radiator.     The   steam   mains   carry   only   the 


systems  and  their  combined  operation  is  so  effective 
that  this  is  done  continuously,  automatically  and  with- 
out appreciable  pressure.  The  condenser  radiator  may 
be  either  a  coil  or  cast-iron  radiator  as  the  conditions 
on  each  installation  require. 

The  ejector  has  no  moving  parts  and  is   supplied 
from  the  end  of  the  steam  mains.     It  serves  both  to 


No.  I  No.2 

SMALL  OPENING  IN  USE     LARGE  OPENING  IN  USE 


No.3 
NO   REDUCER 


FIG.   I.       SUPPLY  VALVES  AND  RESTRICTERS  USED  IN   MOLINE 

SYSTEM 

vent  the  steam  main  quickly  and  to  draw  the  air 
from  the  air  and  water  return  main  into  the  condenser. 

The  condenser  condenses  the  steam  that  passes 
the  ejector  and  its  action  combined  with  that  of  the 
ejector  insures  a  rapid  positive  flow  of  steam  through 
all  the  radiators. 

The  condenser  is  relieved  of  the  condensation  from 
the  steam  jet  by  a  drip  pipe  back  to  the  boiler  or  to  a 


FIG.   2.      DIAGRAM   OF  MOLINE  SYSTEM 


water  from  steam  that  condenses  in  them  and  the 
risers  to  the  radiators. 

The  air  and  water  returns  take  both  air  and  water 
from  the  radiators. 

The  steam,  and  air  and  water  returns,  are  run 
side  by  side  in  such  a  manner  that  the  first  radiator 
to  receive  steam  is  the  last  to  have  its  air  and  water 
returned  to  the  end  of  the  air  and  water  return  main. 

The  steam  main  and  the  air  and  water  return 
mains  end  at  the  same  point  and  are  there  drained 
either  to  the  boiler,  if  a  low  pressure  boiler  plant  is 
being  served,  or  to  a  device  called  a  Moline  seal  if 
exhaust  steam  is  being  used. 

A  Moline  ejector,  condenser,  radiator  and  air 
trap   are  the   devices  to  get   rid   of  the  air  from   the 


Moline  seal  as  the  case  may  be,  and  the  air  passes  off 
through  a  Moline  air  trap. 

The  Moline  air  trap  is  a  big  heat  valve  that  leaves 
the  system  open  to  the  atmosphere  through  the  con- 
denser until  it  is  heated  through  and  then  closes  auto- 
matically by  the  expansion  of  air  in  an  open  float, 
so  steam  cannot  escape. 

It  will  be  noted  that  while  the  Moline  system  is 
a  vapor  system,  pressure  can  be  carried  on  it  if  neces- 
sary. A  vacuum  valve  is  put  on  the  air  trap  if  the 
Moline  system  is  used  on  a  low  pressure  boiler  with 
a  gravity  return. 

The  Moline  seal  referred  to  performs  the  functions 
of  a  steam  trap,  yet  it  has  no  floats,  valves  nor  mov- 
ing parts  to  clog  or  require  attention. 


574 


PRACTICAL     ENGINEER 


June  1,  1913 


HORTON  GAS  ENGINE  PACKING 

JAMES  Horton,  the  master  mechanic  of  the  Home- 
stead Plant,  of  the  Carnegie  Steel  Co.,  has  in 
common  with  other  engineers  using  double-acting 
gas  engines  of  large  power  under  hard  service,  had 
more  or  less  trouble  with  the  piston  rod  packing,  and 
he  has  been  compelled  to  give  the  packing  question 
a  great  deal  of  thought.  His  investigations  led  him 
to  bring  out  a  packing  that  would  overcome  the  com- 
mon but  serious  fault  of  rapid  reduction  of  piston 
rod  and  disintegration  of  packing  segments.  This 
packing  is  shown  in  the  cuts  and  descriptive  article 
below,  and  as  it  contains  some  novel  features,  we 
believe  it  will  be  of  interest  to  our  readers. 

The  main  advantage  of  this  improvement  is  to 
eliminate  the  excessive  friction  and  wear  on  the  piston 
rod,  and  it  does  this  by  preventing  the  closure  of 
collapsible   ring   under   excessive   pressure.        This   is 


FLOORING  FOR  AN  INDUSTRIAL 
PLANT 

FLOORING  the  factory  is  a  difficult  problem,  hence 
the  flooring  material  known  as  J-M  Mastic,  made 
by  the  H.  W.  Johns-Manville  Co.,  N.  Y.,  is  of 
interest.  This  flooring  is  noiseless,  has  a  holding 
quality  which  avoids  slipping,  and  is  waterproof  and 
unafifected  by  acids,  alkali  or  brine.  It  can,  therefore, 
be  cleaned  by  flushing  with  water  and  will  not  origi- 
nate dust. 

The  base  is  asphalt  mastic  which  is  bonded  with 
asphaltic  cement,  the  mineral  material  being  passed 
through  a  wire  screen,  ranging  from  80  to  200  mesh  to 
the  inch.  The  consistency  may  be  made  from  ex- 
tremely hard  to  soft,  and  will  always  have  a  certain 
amount  of  springiness  to  the  step,  so  that  it  avoids 
foot  weariness. 


FIG.    1.      CROSS-SECTION    OF    HORTON    METALLIC    PACKING 

accomplished  by  construction  as  shown  in  Fig.  1, 
wherein  the  packing  rings  proper  (Figs.  2  and  3)  are 
shown  in  contact  with  the  rod.  They  are  placed  in 
grooves,  the  walls  of  which  (parts  4  and  5)  are  free 
to  move  in  line  with  rod  and  thus  to  bind  the  pack- 
ing rings  against  forcible  closure  at  time  of  highest 
pressure  in  cylinder.  In  practice  it  is  found  that  this 
side  clamping  of  rings  does  not  affect  the  sealing 
quality  of  the  packing:  as  contact  with  rod  is  always 
sufficient  to  prevent  passage  of  gases,  but  yet  so  light 
that  wear  cannot  be  detected  on  rods  where  this  pack- 
ing has  been  in  continuous  service  for  more  than 
2  yr.  This  record  has  been  made  on  large  engines 
operating  vmder  the  most  trying  conditions. 

The  precentage  of  hydrogen  in  the  fuel  is  at 
times  greatly  in  excess  of  that  which  but  a  short  time 
ago  it  was  thought  impossible  to  use  without  dis- 
aster to  packing.  It  will  be  noted  by  observing  cuts 
that  rings  and  all  corresponding  parts  of  this  pack- 
ing are  interchangeable  with  one  another.  This 
greatly  adds  to  the  simplicity,  ease  of  handling  and 
economy  of  operation,  the  advantage  of  which  will 
be  well  understood  by  those  who  have  had  experi- 
ence in  this  class  of  service. 

This  packing  was  designed  and  patented  by  James 
Horton,  the  efficiency  engineer  of  the  Homestead 
Plant  of  the  Carnegie  Steel  Co.,  and  is  made  to  his 
design  and  formula  by  The  Metallic  Packing  &  Manu- 
facturing Co.,  of  Elyria,  Ohio. 


PIG.    2.      PACKING    RINGS    WHICH    FIT    SHAFT 
FIG.    3.      OUTER   OR    SPRING   PACKING  RING 

This  flooring  may  be  made  over  any  firm  foundation 
and  can  be  applied  on  top  of  wood,  brick,  concrete  or 
tile,  but  in  a  new  construction,  concrete  or  heavy  mill 
construction  is  most  desirable,  The  standard  thick- 
ness is  lYz  in.,  and  the  weight  18  lb.  to  the  square  foot. 
But  for  very  light  service,  the  thickness  may  be  made 
1  in.,  and  for  very  heavy  service,  3  in. 


The  Fulda  Light  and  Power  Co.,  of  Pipestone, 
Minn.,  which  lost  its  plant  by  fire  recently,  is  making  ar- 
rangements to  have  the  plant  rebuilt.  Just  before  the  fire 
a  new  lot  of  machinery  was  installed  by  the  company  and 
all  the  contents  of  the  building  were  a  total  loss. 


ALLIS- CHALMERS  REORGANI- 
ZATION 

ON  April  16,  1913,  Allis-Chalmers  Manufacturing 
Co.  took  over  the  properties  and  entire 
operation  of  the  business  of  Allis-Chalmers  Co., 
which  latter  company  during  the  past  year  has 
been  in  the  hands  of  a  receiver.  This  change  marks 
the  end  of  the  Allis-Chalmers  receivership  and  the 
conmmencement  of  the  administration  of  the  new  com- 
pany. 

Beginning  with  April  16  all  business  has  been  and 
will  be  conducted  by  Allis-Chalmers  Manufacturing 
Co.,  which  starts  out  under  conditions  promising  suc- 
cess. The  new  company  will  operate  all  departments 
of  the  business  as  conducted  by  its  predecessor  and  will 
carry  out  all  contracts  on  hand  for  the  sale  of  its  prod- 
ucts. It  has  no  bonded  indebtedness  nor  liabilities  of 
any  character.  In  addition  to  all  assets  of  the  former 
Allis-Chalmers  Co.,  the  new  company  has  over  $4,- 
000,000  additional  cash  for  new  working  capital  which 
has  been  raised  through  the  recent  reorganization. 

The  new  company  will  continue  to  operate  the  large 
West  Allis  Works  and  Reliance  Works  at  Milwaukee, 
the  Chicago  Works,  and  in  addition  will  control  the 
operations  of  The  Bullock  Electric  Manufacturing  Co., 
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at  Cincinnati.  Otto  H.  Falk,  of  Milwaukee,  who  for 
the  past  year  has  been  receiver  of  the  Allis-Chahners 
Co.,  and  under  whose  management  as  receiver  the  op- 
erations of  the  business  have  shown  marked  improve- 
ment, has  been  elected  president  of  the  new  company. 
The  general  offices  will  be  at  Milwaukee. 

All  properties  of  the  new  company  are  in  good  con- 
dition and  its  inventories  and  working  capital  on  a 
sound  basis.  Its  engineering  departments  are  well 
equipped  and  the  various  lines  of  product  now  turned 
out  are  of  the  highest  quality.  Under  these  conditions 
it  is  believed  that  with  the  present  careful  and  intel- 
ligent management  the  operations  will  show  substan- 
tial profits. 


SAMUEL  L.  MOVER 

ON  May  3,  Mr.  Moyer,  First  Vice  President  of 
The  Lunkenheimer  Co.,  passed  away  at  his 
home  in  Cincinnati.  He  had  been  sick  for  a 
few  days,  and  the  night  before  became  uncon- 
scious and,  spite  of  every  efifort  of  the  attending 
physician,  he  was  not  able  to  rally.  The  illness  was 
due  to  gastritis,  and  Mr.  Moyer  had  been  south  for 
some  time  in  the  hope  of  recovering,  but  was  called 
back  by  the  difficulties  in  connection  with  the  recent 
floods. 

Mr.  Moyer  was  born  in  Cincinnati  in  1874,  son  of 
Joseph  Moyer,  and  received  his  education  in  the  public 
schools  and  the  Woodward  High  School.  Graduating 
from  the  high  school,  he  entered  the  works  of  The 
Lunkenheimer  Co.,  and  by  industry  and  ability  worked 
his  way  up  to  the  management  of  that  great  institu- 
tion. He  had  been  honored  with  many  city  offices, 
always  standing  for  public  welfare  and  good  govern- 
ment, and  if  he  had  regained  his  health,  would  prob- 
ably have  been  the  next  Republican  candidate  for 
mayor  of  his  home  city. 

He  was  generous,  took  a  wholesome  and  lively 
interest  in  every  phase  of  life,  and  was  relied  upon 
widely  by  those  outside  his  own  organization  as 
well  as  by  those  inside.  In  his  leisure  hours  he 
was  a  charming  friend  and  companion,  although  feel- 
ing that  life  was  a  serious  business,  and  that  idling 
was   not   its   purpose. 

Five  years  ago  Mr.  Moyer  was  married  to  Miss 
Ella  Hewetson,  who  with  his  mother,  now  83  years 
old,  and  a  sister,  Mrs.  R.  D.  Stoner,  are  the  only  near 
surviving  relatives. 

Mr.  Moyer  was  a  member  of  the  American  Society 
of  Mechanical  Engineers,  took  a  leading  part  in  the 
affairs  of  the  National  Metal  Trades  Association,  and 
was  prominent  in  the  Queen  City  Club,  the  Business 
Men's  Club  and  the  Cuvier  Press  Club.  He  had 
attained  high  rank  in  the  Masonic  Order,  and  was 
also  a  member  of  the  Elks,  in  which  fraternity  he 
was  held  in  high  regard. 


NEWS  NOTES 

The  Dixie  Power  Co.  is  preparing  for  the  construc- 
tion of  its  hydro-electric  plant  on  the  White  River  in 
Baxter  County,  near  Cotter,  Ark.,  just  as  soon  as  Con- 
gress grants  the  necessary  rights,  the  State  rights  having 
been  obtained.  Here  15,000  hp.  can  be  generated,  which 
will  be  available  for  the  industries  of  central  and  north- 
western Arkansas.  It  is  estimated  that  the  cost  of  con- 
structing the  entire  plant  ready  for  distributing  electricity 
will  be  $2,000,000.  Bankers  and  investors  of  the  State 
of  Arkansas  will  furnish  the  capital  required. 


The  Honora'blevWilliam  C.Redfield;  having  been 
appointed  a  member  of  President  Wilson's  cabinet,  has 
deemed  it  advisable  to  terminate  his  business  connections. 
We  have  reluctantly  accepted  his  resignation  as  a  Vice- 
President  and  director  and  are  compelled  to  announce 
his  retirement  from  active  participation  in  the  manage- 
ment of  this  company.        American  Blower  Company. 

'■;-'   -.(Ij   TO   viCT-  .:  nq  OJ 

May  22  TO  24  the  spring,  meeting  of  the  Ohi(>:.)Si)o 
ciety  of  Engineers  was  held  at  Springfield,  OkiQaM 
the  Hotel  Bookwalter.  The  papers  on  the  program  were 
"Repairs  and  Welds  by  Electricity,"  by  E.  C.  Price; 
"Operating  Characteristics  of  Transformers,"  by  F.  T. 
Wyman;  "District  Steam  Heating  with  High  Pressure 
Steam,"  by  F.  W.  Ballard;  "Foundry  Experience  on 
Semi-Steel  Mixtures,"  by  R.  H.  Probert.  ;; 

Besides  the  technical  discussions,  there  were  in^ 
spection  trips  to  the  various  manufacturing  plants  of 
Springfield,  including  the  Lagonda  Mfg.  Co.,  Superior 
Gas  Engine  Co.,  Foos  Gas  Engine  Co.,  Robbins  & 
Myers  Co.,  James  Lefifel  Co.,  The  Hoppes  Mfg.  Co., 
and  the  Springfield  Light,  Heat  &  Power  Co. 

Machinery  Hall,  the  imposing  facade  of  which  is 
illustrated,  will  be  the  largest  building  at  the  Panama- 
Pacific  Exposition,  to  be  held  at  San  Francisco  in  191 5. 
The  building  is  now  under  construction  and  will  cover 
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a  ground  area  368  by  968  ft.  Its  design  is  based  upon 
the  Roman  Arch  motif,  with  more  than  i^  miles  of 
ornamental  cornices.  Interior  arrangement  will  have 
3  naves  75  ft.  in  width,  122  ft.  high  and  more  than  900 
ft.  long. 

The  Platt  Iron  Works  Co.  makes  the  following 
statement  concerning  the  damage  done  to  its  plant  by 
the  recent  flood : 

"While  it  is  true  Ave  have  suffered  considerable 
damage,  our  buildings  are  practically  uninjured  and  we 
have  recovered  more  quickly  than  we  anticipated.  The 
second  day  after  the  water  subsided  we  had  steam  up 
and  the  work  of  removing  the  mud  and  debris  was 
started. 

"Our  entire  organization  responded  most  loyally 
towards  getting  the  plant  in  operation,  irrespective  of 
the  fact  that  many  of  them  suffered  personal  loss  due  to 
the  flood.  A  small  portion  of  our  plant  was  put  in 
operation  April  7,  but  due  to  the  fact  that  a  large  num- 
ber of  our  machine  tools  are  equipped  with  individual 
motor  drives  we  were  obliged  to  bake  and  clean  these 
motors  and  did  not  start  up  in  all  departments  until 
April  21. 

"We  are  now  prepared  to  accept  and  fill  all  orders 
promptly." 
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BOOKS  AND  CATALOGS 

Waste  of  natural  resources,  as  has  been  frequently 
stated  in  many  ways,  is  one  of  the  worst  crimes  of  the 
American  nation. 

In  a  technical  paper  by  Messrs.  Arnold  and  Clapp, 
attention  is  called  to  the  waste  of  natural  gas  and  means 
to  prevent  it.  Some  history  of  the  discovery  of  gas  is 
given,  and  the  waste  due  to  the  belief  that  gas  supplies 
were  inexhaustible,  is  shown.  This  waste  at  the  present 
time  comes  largely  from  inexperience  and  inability  to 
control  the  wells.  Notably  there  are  2  wild  wells  in 
Louisiana  which  are  not  under  control,  and  it  has  been 
estimated  that  the  waste  is  75,000,000  cu.  ft.  in  24  hr.,  a 
value  of  $2000  a  day.  In  one  of  these,  in  February,  1912, 
there  was  a  crater  about  an  acre  in  extent,  when  visited 
by  Mr.  Clapp,  where  the  gas  was  forcing  a  mass  of 
mud  and  water  at  the  center  to  a  height  of  some  30  ft., 
and  the  well  was  burning  much  at  the  time. 

The  evil  is  not  only  to  this  well  itself,  but  it  decreases 
the  pressure  to  the  gas  supply  for  all  the  wells  in  that 
district.  This  resource,  like  our  coal  and  oil  fields,  is  one 
which  cannot  be  replaced,  and  it  is  most  unfortunate  that 
it  should  be  wasted  as  is  indicated  in  the  pamphlet. 
Copies  of  the  paper  may  be  had  by  addressing  the  Direc- 
tor, Bureau  of  Mines,  Washington,  D.  C. 

THE  WICKES  vertical  water-tube  safety  steam 
boiler  is  described  in  a  series  of  illustrated  folders  re- 
cently issued  by  the  Wickes  Boiler  Co.,  Saginaw, 
Mich. 

WATERPROOF  WOOD  CASINGS  for  insulating 
underground  steam  pipes  are  described  in  an  illustrated 
folder  recently  issued  by  the  Michigan  Pipe  Co.,  of 
Bay  City,  Mich. 

BULLETINS  DESCRIPTIVE  of  Sims  power 
plant  appliances,  including  feed-water  heaters,  steam 
separators,  exhaust  heads,  oil  extractors,  oil  filters,  etc., 
have  recently  been  received.  These  appliances  are 
manufactured  by  the  Sims  Co.,  Erie,  Pa. 

OF  INTEREST  TO  EVERYONE  who  has  to 
do  with  the  problem  of  pavement,  is  a  book  issued 
by  the  American  Steel  &  Wire  Co.,  which  is  called 
Triangle  Mesh  Wire,  reinforced  Concrete  Pavement 
and  Roadways.  This  gives  much  information  as  to 
the  cost  of  hauling  material  over  different  surfaces, 
the  cost  of  construction  for  different  styles  of  pave- 
ment, and  the  cost  of  keeping  in  repair.  The  com- 
parison of  values  for  different  paving,  considering  the 
elements  which  go  to  make  up  the  value  as  first  cost, 
durability,  ease  of  maintenance,  ease  of  cleaning,  low 
tractive  resistance,  non-slipperiness,  favorableness  to 
travel,  and  sanitary  quality  gives  concrete  as  having 
94  points  out  of  a  possible  100,  with  asphalt  block  as 
79.5  and  creosoted  wood  block  as  80.  In  connection 
with  the  matter  of  concrete,  the  subject  of  reinforcing 
concrete  is  taken  up,  and  examples  are  given  of  the 
increased  durability  and  low  upkeep  due  to  such  rein- 
forcing. It  is  shown  that  a  high  quality  of  pavement 
with  the  best  material  can  be  laid  at  an  average  price 
of  $1.10  to  $1.25  per  square  yard,  that  the  surface  re- 
mains smooth  and  does  not  settle  into  holes  or  dig 
out  into  pits. 

--  ■  The  exact  method  for  laying  such  pavement  is  de- 
scribed, and  estimates  are  given  of  the  amount  of 
material  needed,  the  amount  of  crowning  desirable, 
provision  for  expansion  and  other  data  of  interest. 
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Positions  Wanted 


POSITION  WANTED— AS  ENGINEER  or  switch-board 
operator  in  large  station.  Nine  years'  experience,  engines,  boil- 
ers, turbines.  A.  &  D.  C.  currents.  Well  up  in  modern  plant 
methods.  Total  abstainer.  N.  E.  C,  No.  8  Arlington  Ave., 
Morganstown,  W.  Va.  6-1-1 


■  POSITION  WANTED— Electrical  Engineer  wants  to  lo- 
cate with  some  reliable  isolated  plant  in  Public  Service  plant, 
nine  years'  experience  at  estimating,  constructing  and  mining 
plants.  Can  give  best  of  references  as  to  ability  and  habits. 
Chas.  Thomas.  Jr.,  Box  464,  Aurora,  Ind.  6-1-1 
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Wanted 


WANTED—  STUDENTS  TO  PURSUE  special  courses  in 
electrical  engineering.  Instructive  and  interesting  work  in 
laboratories.  No  entrance  examination.  Fine  opportunity 
for  ambitious  young  men.  Also  courses  preparing  for  college. 
Write  for  bulletin  to  Prof.  F.  E.  Austin,  Hanover,  N.  H.  6-1-1 

WANTED— ALL  STEAM  USERS  to  have  clean  boilers 
without  using  compounds  or  chemicals  in  any  form.  Write 
"Otis,"  No.  317  Norfolk  Ave.,  Buffalo,  N.  Y.  tf. 

IF  YOU  ARE  a  night  engineer,  spend  a  few  hours  each 
day  taking  subscriptions  for  Practical  Engineer.  You  will  be 
paid  well.  Write  Subscription  Dept.  They  will  start  you 
in  at  once. 

WANTED  EVERY  ENGINEER  to  have  our  pamphlet 
for  setting  valves  on  Corliss  Engines,  simple  and  compound, 
with  one  or  two  eccentrics.  Sent  free.  Lindstrom's  Machine 
Works",  200  South  Third  St.,  AUentown,  Pa.  tf. 


Help  Wanted 


DETROIT  MANUFACTURERS  of  Boiler  Specialties 
have  an  opening  for  a  sober,  aggressive  type  of  engineer  who 
thinks  he  would  make  a  good  salesman.  We  want  a  man  of 
good  appearance,  a  good  talker,  with  a  wide  acquaintance 
among  engineers  in  your  territory.  This  is  an  unusual  oppor- 
tunity for  a  permanent  connection  with  an  old  established  busi- 
ness, on  a  very  attractive  basis.  Address,  Box  305,  Practical 
Engineer,  Chicago,  111.  5-15-3 

WANTED — An  additional  subscription  solicitor  wanted  to 
cover  towns  in  state  of  Washington.  Excellent  chance  to 
earn  extra  money.    Write  to  Subscription  Department.  tf. 


For  Sale 


FOR  SALE— "WATERTOWN"  MILL  FRAME,  side 
crank,  horizontal  Steam  Engine,  18x28  in.  cylinder,  only  6 
years  old,  wheel  12  ft.  by  24  in.,  guaranteed  perfect,  price 
$750.  Also  1  150  and  1  175-hp.  Manning  Boilers,  $950,  and 
2  150-hp.  horizontal,  return  tubular  Boilers,  good  for  125 
lbs.  steam,  $800.  J.  F.  Foster,  166  Devonshire  St.,  Boston 
Mass.  6-1-2 

FOR  SALE — A  double  tandem  automatic  gas  engine,  250 
H.P.  on  natural  gas,  or  200  H.P.  on  producer  gas.  We  are 
prepared  to  offer  a  great  bargain.  Phoenix  Iron  Works  Co., 
Meadville,   Pa.  5-15-3 

OIL  ENGINE  MANUFACTURERS  note  this!  For  Sale, 
design  for  a  spray  nozzle  for  oil  engines.  Can  be  adjusted 
while  engine  running.  Will  handle  all  grades  of  oil.  J.  D. 
Kiser,  1374  East  Ave.,  Elyria,  O.  6-1-1 

FOR  SALE— ONE  ENGINE-GENERATOR  Unit  consist- 
ing of  Russell  simple,  high  speed,  single  valve,  enclosed 
engine,  direct  connected  to  75-KW.,  110-volt,  direct-current 
Crocker-Wheeler  Generator.  In  excellent  condition.  Im- 
mediate delivery.  For  full  particulars  address  the  Griscom- 
Russell  Company,  2141  West  Street  Bldg.,  New  York.      6-1-1 

FOR  SALE — 14-32  Watts  Campbell  Corliss  engine,  seen 
running  until  May  1st;  condition  like  new,  $600.  Duzets  & 
Son,  40  Church  St.,  New  York.  tf. 

Patents  and  Patent  Attorneys 

PATENTABLE  IDEAS  WANTED— Send  for  3  free 
books.     R.  B.  Owens,  28  Owens  Bldg.,  Washington,  D.  C.    tf. 

FIND  OUT  FOR  YOURSELF  what  to  invent  and  how  to 
procure  and  sell  a  patent  for  the  same.  My  book,  "Inventor's 
Universal  Educator,"  covers  the  matter  from  A  to  Z.  140 
pages,  elegantly  bound.  Also  contains  600  mechanical  move- 
ments and  50  perpetual  motions.  Price  $1.00,  postage  free. 
Money  returned  if  not  more  than  satisfactory.  F.  G.  Diet- 
erich,  618  Ouray  Bldg.,  Washington,  D.  C.  6-1-1 


PATENTS  SECURED— Send  sketch  or  model  for  search. 
Book  containing  over  200  mechanical  movements,  advice  and 
search  free.  W.  N.  Roach,  Jr.,  515  Metzerott  Building, 
Washington,  D.  C.  5-15-7 

PATENTS  WITHOUT  ADVANCE  attorney's  fees.  Send 
sketch  for  free  report.  Books  free.  Fuller  &  Fuller,  Wash- 
ington, D.   C.  5-15-2 

LAWRENCE  J.  GALLAGHER,  formerly  assistant  exam- 
iner United  States  Patent  OfiSce;  solicitor  of  patents.  2 
Rector  St.,  New  York.  5-15-3 

PATENTS  THAT  PROTECT  AND  PAY.  Advice  and 
books  free.  Highest  references.  Best  results.  Promptness 
assured.  Send  sketch  or  model  for  free  search.  Watson  E. 
Coleman,  Patent  Lawyer,  624  F  Street,  Washington,  D.  C.    tf. 

THE  PATENTOME  is  interesting  and  instructive.  A  liberal 
education  in  patents  and  how  to  get  them.  Free  on  request. 
Established  1865.  Anderson  and  Son,  Patent  Solicitors,  710 
G  St.,  Washington,  D.  C.  6-1-3 

PATENTS— H.  W.  T.  Jenner.  Patent  Attorney  and  Me- 
chanical Expert,  606  F  St.,  Washington,  D.  C.  Established, 
1883.  I  make  a  free  examination  and  report  if  a  patent  can 
be  had  and  the  exact  cost.     Send  for  full  information.  tf. 

"PATENT  PROFIT  from  Patton  Service,"  is  the  title  of 
our  instructive  booklet  for  inventors;  sent  free  upon  request. 
Strong  patents  that  legally  protect  are  our  specialty.  Send 
sketch  or  model  today.  Harry  Patton  Co.,  330  McGill  Bldg., 
Washington,  D.  C.  tf. 

PATENTS— C.  L.  Parker,  Attorney-at-Law  and  Solicitor 
of  Patents.  Patents  secured  promptly  and  with  special  re- 
gard to  the  legal  protection  of  the  invention.  Handbook  for 
inventors  sent  upon  request.  186  McGill  Building,  Washing- 
ton, D.  C.  tf. 


Educational  and  Instruction 


ELECTRICITY— JUST  WHAT  YOU  HAVE  been  look- 
ing for.  Our  Modern  Blue  Print  Chart  Method  of  Electrical 
Wiring  Diagrams.  Thoroughly  explained  so  that  you  can 
easil)'  understand  them.  All  kinds  of  Bell  Wiring,  Anunci- 
ators.  Telephones,  House  Wiring,  Conduit,  Theatre,  Isolated 
Plants,  Dynamos,  Transformers,  Arc  Lights,  Special  Treatise 
on  Motor  Wiring.  Write  now  for  information.  Electrical 
Wiring  Diagram  Co.,  Box  F.   173,  Altoona,   Pa.  6-1-6 

ENGINEERS'  POCKET  MANUAL.  175  pages,  edited  by 
University  of  Tennessee,  will  be  mailed  every  subscriber 
sending  in  one  new  subscription  to  Practical  Engineer.  Gild 
edges,  bound  in  leather.  tf. 


Miscellaneous 


KEROSENE  FOR  AUTOMOBILES.  New  Model  B  uses 
successfully  half  and  half  mixture  lowest  grades  kerosene 
and  gasolene.  Satisfaction  guaranteed  or  money  refunded. 
Greatly  increased  power,  very  slow  speed  on  high.  Starts 
easy  at  zero.  Special  agents'  prices.  Dept.  T.  The  Air- 
Friction  Carburetor  Co.,  Dayton,  Ohio.  6-1-1 


IF  YOU  ARE  an  operating  engineer,  we  know  the  Fetta 
Hot  Process  Water  Purifier  will  interest  you.  We  would  be 
glad  to  have  your  request  for  further  information.  Address 
the  Fetta  Water  Softener  Co.,  Richmond,   Ind.  tf. 


ENGINEERS— DO  YOU  WANT  to  utilize  your  exhaust 
steam  for  heating  or  drying  purpo,§,es,  without  back  pressure 
on  your  engine?  If  so,  address  Monash-Younker  Co.,  1413 
W.  Jackson  Blvd.,  Chicago,  111.  tf. 

MAKE  MONEY  on  the  side.  Here's  your  chance  to  work 
out  some  money  for  yourself.  Get  subscriptions  for  Prac- 
tical Engineer.  It  pays  well.  Just  drop  a  line  to  the  Sub- 
scription Dept.     They  will  tell  you  how.  tf. 
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Sparks  From  The  Advertising  Pages 


Let's  be  reminiscent  today.  Sort  o'  draw  up 
our  chairs  by  the  fire,  light  our  pipes,  and  ram- 
blingly  talk  over  ' '  old  times ' '  in  advertising. 

*     *     *     * 

It's  funny  how  the  entire  spirit  of  advertising 
has  changed  within  the  last  century.  This 
thought  struck  home,  hard,  to  us  a  few  weeks 
ago  down  at  Washington,  D.  C.  In  common 
with  every  other  tourist  who  visits  the  Govern- 
mental City,  we  ''rubbered"  through  the  Con- 
gressional Library,  and  looked  over  some  of  the 
newspapers  of  the  early  18th  Century.  Natural- 
ly, what  interested  us  most  were  the  advertise- 
ments. And,  we  noticed  that  the  greater  number 
of  them  were  ''Eeward  For  Runaway  Slave" 
notices  of  the  want-ad  type. 

A  few  minutes  later  when  in  a  street  car  on 
the  way  to  our  hotel,  we  observed  in  front  of  us  a 
colored  man,  reading  a  newspaper  advertisement 
of  a  season's  clothing  sale.  The  Advertising  of 
Todmj  is  TO  instead  of  FOR  These  People. 

^  9F  ^  ^ 

During  the  decades  immediately  before  and 
after  the  Civil  War,  the  magazines  carried  a 
great  deal  of  Patent  Medicine  advertising.  Some 
of  us  can  remember  how  these  manufacturers 
"whooped  her  up."  To  them,  advertising  was 
simply  a  noise  and  a  bang ; — ' '  Shout  your  name 
from  the  housetops. ' '  They  claimed  everything. 
Truth  went  to  the  discards.  x\s  one  wit  aptly 
described  a  certain  manufacturer's  policy,  "A 
dose  of  his  wonderful  elixir  makes  an  octogena- 
rian cry  for  his  marbles." 

But,  how  the  mighty  have  fallen.  Today,  the 
reputable  magazines  refuse  to  print  patent  medi- 
cine advertising. 

tP  Vr  "jp  Tl' 

Newspaper  comment  on  the  recent  bill  passed 
by  the  California  Legislature  brings  to  our  mind 
the  statement  of  Prof.  Ernest  W.  Clement  of 
the  Unversity  of  Tokio,  in  an  article  published 
in  the  November  issue  of  the  Biblical  World. 
According  to  his  observation,  the  introduction 
of  our  Bible  and  religious  hymns  into  Japan  has 


brought  about  some  very  ludicrous  occurrences. 
The  tunes  of  the  hymns  strike  the  popular  chord 
so  well  that  the  Japanese  merchants  employ 
bands  of  performers,  who  dress  in  grotesque 
costumes  and  march  through  the  streets  adver- 
tising tea,  rice,  dried  fish,  etc.,  to  the  tune  of 
"Eock  of  Ages,"  or  "Nearer  My  God  to  Thee." 
To  make  matters  worse,  the  performers  do  acro- 
batic tricks  to  the  tune  of  the  hymn.  "Wbich 
leads  us  to  opine  that  if  Ringling  Brothers'  Cir- 
cus would  travel  Japan  it  would  become  a  won- 
derful advertising  medium. 

Old  Josh  Billings  wrote  some  mighty  good 
things  in  his  homely  philosophical  maxims.  He 
said  in  one  of  them :  "I  luv  the  rooster  f er  tew 
things.  One  iz  hiz  krow  and  the  uther  iz  the 
spurs  that  he  backs  up  hiz  krow  with."  It  is  a 
fine  simile  to  apply  to  present  day  advertising. 
The  CROW  of  the  advertiser  must  he  hacked  vp 
hy  the  spurs  of  MAKE  GOOD. 

Deception  and  extravagance  are  no  longer  a 
part  of  advertising.  Even,  with  the  circus,  it  is 
now  an  uncommon  occurrence  to  heS,r  the  one- 
time familiar  plea :  ' '  They  haven 't  got  half  what 
they  advertised."  The  trend  among  the  adver- 
tisers, themselves,  is  toward  a  national  law  for 
pure  advertising.  The  states  of  Ohio,  Wash- 
ington, Minnesota,  North  Dakota,  New  Jersey 
and  Nebraska  now  have  laws  against  extrava- 
gant claims  in  advertisements. 

*    *    * 

It  is  with  pardonable  pride  that  Practical  En- 
gineer refers  to  the  high  class  of  the  advertise- 
ments in  its  pages.  Its  Advertisers  welcome  a 
thorough  investigation  of  their  product,  either 
by  actual  trial  or  by  more  information.  They 
appeal  to  your  common  sense.  They  tell  you 
why.  They  prefer  to  get  your  trade  through 
proof,  rather  than  through  misrepresentation. 

You  should  read  the  advertising  pages  of 
Practical  Engineer  EVERY  ISSUE.  The  man- 
ufacturers have  new  things  to  say  to  you.  If 
your  poiver  plant  needs  any  hind  of  machinery 
or  supplies  you  will  find  it  advertised  there. 
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POWER  FOR  INTERURBAN  RAILWAY  SYSTEM 

Electric  Power  Generated  by  Turbines,  Transmitted    at  44,000  Volts  and   Converted  to   Direct 

Current  for  Trolley  Wires 


TARTING  MODESTLY  AS  A  central 

5  station,  furnishing  power  for  commer- 

cial and  street  lighting,  and  the  street 
railway  system  of  Waterloo,  Iowa,  the 
Waterloo,  Cedar  Falls  &  Northern 
Railway  Co.  has  developed  in  the  past 
15  yr.  to  an  interurban  railway  com- 
pany, which  has  in  all  100  miles  of  railway  track  and 
connects  Waterloo  with  Denver  Junction  and  Waverly 


Catenary  trolley  wire  construction,  with  5  point 
suspension,  is  used  on  a  private  right-of-way.  Dur- 
ing the  past  4  yr.  the  demands  upon  the  power  plant 
have  increased  400  per  cent,  which  has  meant  con- 
tinuous additions  to  the  plant  in  order  to  keep  step 
with  the  increase  in  business.  The  plant,  therefore, 
at  the  present  time  is  undergoing  a  slight  change  in 
former  arrangement,  and  several  new  boilers  are  being 
added. 


FIG.  4.     TURBO  GENERATORS  FOR  INTERURBAN  RAILWAY  PLANT 


on  the  north.  Cedar  Falls  on  the  west  and   Laporte 
City  on  the  south. 

The  road  handles  passenger  and  freight  traffic 
between  these  cities  and  intervening  towns.  Passen- 
ger cars  are  of  the  type  commonly  used  for  interurban 


Coal  and  Ash  Handling 

pOLLOWING  naturally  the   course  of  the   energy 

through  the  plant  from  the  "raw"  to  the  "finished" 

product,  we  start  with  the  coal  on  the  track  and  end 

at  the  transmission  line.     As  will  be  noted  in  Fig.  1, 


service,   while   freight    cars    are    handled    by    electric      the  company  has  several  private  side  tracks  near  the 
locomotives.  plant  where  coal   is   delivered   in   self-dumping  cars. 
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Coal  is  dumped  from  these  cars  into  a  truck  in  a  tun- 
nel beneath  the  railway  track,  and  wheeled  to  a  I//2- 
ton  Otis  electric  freight  elevator,  which  takes  it  to  a 
level  above  the  bunkers  to  which  the  coal  is  dumped. 
From  these  bunkers,  which  have  a  capacity  of  25  tons 


PIG.   1. 


POWER  PLANT  OF  THE  WATERLOO,  CEDAR  FALLS  & 
NORTHERN  RY.  CO. 


each,  chutes  take  the  coal  to  the  hoppers  of  the  fur- 
naces. Ashes  take  the  reverse  course  to  the  railway 
cars,  being  raked  into  the  trucks,  wheeled  to  the  ele- 
vator, elevated,  and  dumped  into  a  hopper  over  the 
cars,  as  is  shown  in  Fig.  1. 

By  this  system  of  handling  the  coal,  100  tons  can 
be  cared  for  in  a  day.     There  is  also  space  provided 


pressure.  Green  chain  grates  are  placed  under  these 
boilers,  and  are  operated  by  eccentric  rods  from  a 
shaft  beneath  the  boiler  room  floor.  This  shaft  is 
ordinarily  run  by  belt  from  a  General  Electric  Co. 
motor,  though,  for  emergency  cases,  a  Wachs  engine 
is  provided. 

Each  of  these  boilers  is  provided  with  a  Bayer 
soot  blower  and  top  and  bottom  blowoff  pipes,  in 
which  are  located  Crane  blowofif  valves  backed  by 
plugs,  these  serve  to  keep  the  tubes  clean  inside  and 
out. 

The  boilers  are  run  with  induced  draft,  the  Sturte- 
vant  system  being  employed.  The  capacity  of"  the 
fan  is  4000  hp.,  and  is  operated  directly  connected  to 
a  Sturtevant  engine  10  by  12  in.,  steam  pressure 
employed  being  150  lb.  This  fan  discharges  the'  flue 
gases  to  a  Weber  steel-concrete  chimney,  7  ft.  6  in. 
interior  diameter,  and  135  ft.  in  height.  While  the 
stack  was  originally  designed  to  furnish  sufficient 
draft  for  the  boilers  installed,  the  additions  to  the 
steam  generating  equipment  made  necessary  the  in- 
stallation of  induced  draft. 

Water  used  for  feeding  the  boilers  is  taken  from 
the  hot  well  of  the  condensers  and  delivered  to  a 
service  tank,  10  ft.  in  diameter  by  12  ft.  deep,  by  2 
Gardner  duplex  pumps,  the  water  ends  of  which  are 
respectively  5  by  6  in.,  and  4J/^  by  10  in.  From  this 
tank  the  water  flows  by  gravity  to  a  Baragwanath 
feed-water  heater,  of  3000-hp.  capacity,  from  which  it 
is  pumped  to  the  boilers  by  2  Knowles  pumps  which 
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PIG.  2.     GENERAL  LAYOUT  OF  THE  PLANT  AND  PRESENT  HIGH- PRESSURE    STEAM   PIPING 


for  storing  coal,  from  which  it  can  be  carried  by  means 
of  the  trucks  to  the  boilers,  as  explained  above. 

Making  Steam 

_^T  present  there  are  5  boilers  in  operation;  4  of  these 
were  made  by  the  Murray  Iron  Works,  and  are  of 
the  water-tube  type,  rated  at  300  hp.  each.  The  fifth 
boiler  is  an  Aultman  &  Taylor  water-tube  of  the 
same  rating;  these  are  all  operated  at  150  lb.  steam 


are  of  the  outside  packed  plunger,  duplex  type,  the 
water  ends  of  which  are  6  by  12  in. 

Exhaust  steam  used  for  heating  the  feed  water 
is  from  the  exciter  engine,  the  Kerr  turbines  used 
in  the  condensing  system,  the  fan  engine  and  pumps. 
The  system  of  piping  and  method  of  feeding  the  boiler 
were  specified  by  the  Hartford  Boiler  Insurance  Co. 
The  feed  water  is  taken  originally  from  the  Black 
Hawk  Creek,  and  is  free  from  scale-forming  impurities. 
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New  Steam  Generators 

^T  present  there  are  3  new  boilers,  being  erected  in 
an  addition  to  the  power  plant.  These  are  Stirling 
water-tube  boilers,  equipped  with  Green  chain  grates, 
Geco  pressure  water  back,  and  the  standard  Stirling 
boiler  equipment.  Each  of  these  is  rated  at  500-hp. 
capacity,  200  lb.  steam  pressure,  and  100  deg.  super- 
heat. In  connection  with  each  of  the  new  boilers  is  a 
Sturtevant  economizer  and  induced  draft  system,  so 
arranged  that  the  flue  gases  can  be  by-passecf  around 
the  economizers. 

Fans  and  scrapers  are  driven  by  belt  from  a  line 
shaft,  which  is  run  by  a  30-hp.  variable  speed  Gen- 
eral Electric  Co.  motor,  but  for  emergency  cases,  a 
Sturtevant  engine  has  been  installed.  Each  boiler  is 
a   unit   in   itself,   and    is   supplied   with   an   individual 


The  lubrication  of  the  bearings,  2  for  the  turbine 
and  2  for  the  generator,  is  effected  by  supplying  an 
abundance  of  oil  to  the  middle  of  each  bearing  and 
allowing  it  to  flow  out  at  the  ends.  The  oil  is  then 
passed  through  a  tubular  cooler,  with  water  circula- 
tion, and  then  pumped  back  to  the  bearings. 

The  oil  is  circulated  by  a  pump  operated  by  the 
turbine.  It  is  not  necessary  to  supply  the  bearings 
with  oil  under  pressure,  but  only  at  a  head  sufficient 
to  enable  it  to  run  to  and  through  the  bearings,  this 
head  never  exceeding  a  few  feet. 

With  each  turbine  a  Prescott  duplex  pump,  5^ 
by  4:%  by  5  in.,  is  furnished  for  circulating  oil  when 
starting   up. 

The  speed  of  the  turbine  is  regulated  by  a  gover- 
nor driven  from  the  turbine  shaft  by  means  of  cut 
gears  working  in  an  oil  bath.     The  governor  head  is 


FIG.  5.     VIEW  OP  THE  TURBINE  FOUNDATION  AND  CONDENSING    OUTFIT 


stack,  which  is  merely  high  enough  to  carry  the  gases 
above  the  roof  of  the  power  plant.  The  coal  and 
ash  handling  system  for  the  new  boilers  is  an  exten- 
sion of  the   former  equipment. 

Steam  Turbines 

JN  the  generating  room  are  at  present  2  Allis-Chal- 
mers  Parsons  turbo-generators,  of  the  parallel  flow 
type.  These  generate  current  at  2300  volts,  3-phase, 
25-cycIe,  375  amp.  per  terminal,  running  at  a  speed 
of  1500  r.p.m.,  with  a  vacuum  maintained  at  28.5  in. 
mercury. 

The  bearings  are  of  the  self-adjusting,  ball  and 
socket  pattern,  with  shims  provided  for  proper  aline- 
ment,  but  these  are  so  arranged  that  they  cannot  easily 
be  tampered  with.  As  the  design  of  the  turbine  shaft 
is  such  that  the  critical  speed  is  not  passed,  there  is 
no  need  for  any  specially  constructed  bearing. 


of  the  spring  type  with  equilibrated  levers  and  oper- 
ates a  balanced  throttle  by  means  of  an  oil  controlled 
relay  valve.  The  governing  mechanism  is  so  propor- 
tioned as  to  respond  quickly  to  variations  of  load, 
but,  at  the  same  time,  the  sensitiveness  is  kept  within 
such  bounds  as  to  secure  the  best  results  in  the  paral- 
lel operation  of  alternators.  The  governor  can  be 
adjusted  for  speed  while  the  turbine  is  in  operation, 
thereby  facilitating  the  synchronizing  of  alternators 
and  dividing  the  load  as  may  be  desired. 

In  order  to  provide  for  any  possible  accidental 
derangement  of  the  main  governing  mechanism,  an 
entirely  separate  safety  or  overspeed  governor  is  fur- 
nished. This  governor  is  driven  directly  by  the  tur- 
bine shaft  without  the  intervention  of  gearing  and  is 
so  arranged  and  adjusted  that,  if  the  turbine  should 
reach  a  predetermined  speed  above  that  for  which 
the   main   governor  is    set,   the   safety   governor   will 
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come   into  action  and   trip  a  valve,   shutting  off  the 
steam  and  stopping  the  turbine. 

These  turbines  are  designed   to  give  their  maxi- 
mum economy  at  or  near  the  rated  load.    To  provide 


nor  and  comes  into  operation  only  when  the  load 
reaches  a  higher  point  than  can  be  attained  by  the 
turbine  when  operating  normally. 

For  the  purpose  of  obtaining  adequate  ventilation 
and  for  muffling  the  noise  produced  by  the  circula- 
tion of  the  air,  the  turbo-generators  are  enclosed  in 
such  a  manner  that  the  air  is  taken  in  at  the  ends 
of  the  machine,  passing  through  fans  which  discharge 
it  over  the  end  connections  of  the  armature  coils  and 
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FIG.   3. 


BOILERS   IN   SERVICE   AT   THE   W.,    C. 

PLANT 


F.   &  N.  RY.   CO.'S 


for  such  overloads  as  will  sometimes  occur,  an  over- 
load or  by-pass  valve  is  furnished  to  admit  steam 
at  a  later  stage  in  the  turbine  where  the  blades  are 


FIG.    6.      PLAN  AND   ELEVATION   OF   THE   TURBINE   FOUNDATION 

through  the  ventilating  ducts  of  the  core  to  the  outlets. 
The  exciters  for  these  generators  are  directly  con- 
nected to  the  unit,  and  furnish  direct  current  at  120 
volts,  417  amp.  Either  of  the  exciters  is  sufficient 
in  capacity  to  maintain  the  field  of  both  generators, 
and  they  are  connected  for  this  emergency  arrange- 
ment ;  in  addition,  a  separate  exciting  unit  has  been 
provided  which  consists  of  an  Ideal  engine,  directly 
connected  to  an  Allis-Chalmers  generator,  wound  for 
120  volts,  333  amp.,  and  running  at  350  r.p.m. 
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FIG.  7.     DETAILS  OF  CONDENSER  AND  EXHAUST  STEAM  PIPING 


larger  than  at  the  beginning,  thus  enabling  the  tur- 
bine to  develop  greater  power  at  a  slight  sacrifice  of 
economy.    This  valve  is  operated  by  the  main  gover- 


Provision  has  been  made,  in  laying  out  the  build- 
ing, for  2  more  turbines  of  the  same  capacity  as  are 
now  in  operation.    This  will  double  the  present  capac- 
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ity,  which  it  is  anticipated  will  supply  the  needs  of  the 
company  for  some  time  to  come.  Steam  is  delivered 
to  the  turbines  through  steam  separators  and  pipes 
in  the  basement,  and  is  measured  by  a  recording 
flowmeter. 

Exhaust  is  direct  into  an  Allis-Chalmers  jet  con- 
denser placed  immediately  below  the  turbine  which 
it  serves.  Kerr  turbines  drive  the  circulating  and 
vacuum  pumps  which  are  used  in  connection  with 
the  condenser,  and  are  rated  at  100  b.hp.  each,  the 
speed  being  1130  r.p.m.  Condensing  water  is  taken 
from  the  Black  Hawk  Creek,  through  a  tunnel  which 
is  4  ft.  6  in.  wide,  by  6  ft.  deep,  and  passes  through 
Elliott  twin  strainers  in  the  suction  lines  to  the  con- 
densers. The  discharge  from  the  hot  well  is  through 
another  tunnel  of  the  same  dimensions,  to  a  point 
farther  up  the  creek;  thus  water  may  be  used  over 
several  times  and  the  creek  serves  as  a  cooling  pond. 
The  method  of  building  the  foundations  of  the  turbines 
is  clearly  illustrated  in  Figs.  5  and  6,  the  foundations 
being  separate  from  the  main  floor  of  the  generating 
room. 


is  not  completed,  but  it  is  expected  that  future  addi- 
tions to  the  plant  will  necessitate  instruments  and 
switches  which  will  completely  fill  the  board. 

Back  of  the  switchboard  is  space  for  locating  the 
step-up  transformers  which  deliver  the  current  to  the 
transmission  lines.  At  present  there  are  3  Allis- 
Chalmers  water-cooled  transformers,  changing  the 
voltage  from  2300  to  44,000,  each  having  a  capacity  of 
500  kv.a.    The  transformers  are  connected  in  delta. 

From  the  transformers  high-tension  wires  carry 
the  current  to  high-tension  bus  bars,  thence  through 
remote  control  oil  switches,  and  choke  coils  to  the 
high-tension  transmission  line.  Four  lightning  ar- 
resters, located  outside  the  building,  are  connected 
to  the  high-tension  transmission  line,  and  protect  the 
apparatus  in  the  power  house.  These  are  of  the  elec- 
trolytic type,  made  by  the  Westinghouse  Electric  & 
Mfg.  Co. 

All  2300-volt  wiring  in  the  plant  is  in  conduits, 
laid  on  racks  in  the  basement,  while  the  high-tension 
wiring  is  bare  bus  bars  over  the  transformers  and 
leads  directly  to  transmission   lines. 
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FIG.    8.      ROTARY   CONVERTERS   AND    SWITCHBOARD 


Converters,  Switchboard  and  Transformers 

"PHERE  are  in  this  plant  2  rotary  converters  which 
supply  the  direct  current  used  on  the  railway 
system  of  Waterloo.  These  converters  are  furnished 
with  alternating  current  at  405  volts,  3-phase,  35-cycle 
and  713  amp.  per  terminal  when  fully  loaded.  They 
run  at  500  r.p.m.  and  deliver  direct  current  at  650  volts, 
767  amp. 

Transformers  used  for  lowering  the  voltage  of  the 
generators  to  that  supplied  to  the  rotary  converters 
are  in  the  basement,  directly  beneath  the  converters. 
They  consist  of  3  transformers  for  each  converter, 
rated  at  90  kv.a.  each,  and  transform  the  voltage  from 
2300  to  405. 

The  switchboard  consists  of  26  panels  and  was 
built  by  the  General  Electric  Co.  The  special  equip- 
ment, aside  from  switches,  volt  meters  and  ammeters, 
consists  of  a  frequency  indicator,  recording  wattmeter, 
watthour  meters,  power  factor  indicator,  synchron- 
izing indicator  and  lamps.    At  present  the  entire  board 


For  convenience  in  handling  the  machinery  of  the 
engine  room,  a  20-ton  Whiting  traveling  crane  is  em- 
ployed. 

This  station  is  under  the  care  of  Wm.  Hartliep, 
chief  engineer,  who  has  watched  the  growth  of  the 
plant  from  its  infancy  to  the  present  capacity.  This 
is  the  only  generating  station  maintained  by  the  com- 
pany, and  power  is  transmitted  to  substations  at  vari- 
ous points  along  the  right-of-w^ay,  where  current  is 
transformed  and  converted  to  the  proper  voltage  for 
the  railway  motors. 

To  DRILL  CHILLED  CAST  IRON,  a  Contemporary  states 
that  the  piece  should  be  laid  on  a  forge,  the  spot  to 
be  chilled  covered  with  sulphur  and  the  blast  applied 
slowly  until  the  sulphur  is  burned  ofif.  The  chill  will 
then  be  drawn  and  the  piece  can  be  drilled. 


The  man  who  insists  upon  seeing  with  perfect  clear- 
ness before  he  decides,  never  decides. 
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HEATING  AND  VENTILATING  LARGE  BUILDINGS 

Basement  Piping;  Traps,  Drains  and  Heater 
By  Charles  L.  Hubbard 

AS  the  exhaust  and  feed  piping  is  so  intimately  ing.      The    sizes    of   the    large    pipes    connecting   the 

connected  with  that  pertaining  to  the  heating  different  parts  of  the  apparatus  are  largely  fixed  by 

system   in  the  basement   layout,  it  will  be  in-  the   sizes  of  the   outlets  and   the   connecting  heating 

eluded  to  some  extent  in  what  follows.  mains;  but  in  absence  of  any  definite  data,  exhaust 

As  the  pressures  carried  in  this  part  of  the  piping  pipes  may  be  determined  by  the  empirical  formula, 

system  are  low,  the  points  to  be  considered  are  dura-  . 

bility  and  tightness  rather  than  strength.  H  — Dxl^^^^ 

,  _  * 


2400 


in  which 


AUTOMATIC  VALVE 
TO  PUMP 


FIG.  1.     REGULATOR  CONNECTED  TO  MAINTAIN  A  FALSE  WATER 

LINE 

For  ordinary  conditions,  standard  weight  steej 
pipe  is  employed,  made  up  with  standard  cast-iron 
fittings.  In  case  of  large  outboard  exhaust  risers, 
riveted  galvanized  iron  pipe  is  often  used  instead,  on 
account  of  its  lightness.  Although  standard  weight 
pipe  and  fittings  are  much  stronger  than  needed  to  re- 
sist the  internal  pressure,  the  extra  weight  is  needed 
to  offset  the  effects  of  corrosion  and  to  resist  the 
stresses  due  to  expansion  and  contraction. 


BALANCE  PIPE 


FIG.  2.     PIPING  ARRANGEMENT  FOR  HEATING  RETURNS 

When  expansion  can  be  cared  for  by  the  use  of 
offsets  and  swivel  joints  it  is  much  to  be  preferred, 
but  if  limited  space  prevents  this,  it  will  be  necessary 
to  employ  expansion  joints  in  some  cases.  Although 
slip  joints  are  quite  commonly  used,  those  in  which 
the  movement  is  taken  up  by  a  flexible  copper  dia- 
phragm have  certain  advantages  of  tightness  in  con- 
nection with  the  low  pressures  found  in  exhaust  pip- 


d  =  diameter  of  pipe,  in  inches. 

D  =  diameter  of  engine  cylinder,  in  inches. 

L  =  length  of  stroke,  in  inches. 

R  =  revolutions  per  minute. 
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FIG.  3.     CONNECTIONS  OF  A  WATER-LINE  TRAP 

A  simpler  method,  corresponding  well  with  the 
above,  but  giving  a  slightly  larger  pipe,  is  to  alJow 
0.18'  sq.  in.  area  for  each  indicated  horsepower  of 
engine.  J 


WATER  LINE  TRAP 


FIG.  4.     SYSTEM  OP  RETURN  PIPING  USING  A  WATER-LINE  TRAP 

In  laying  out  the  exhaust  piping  of  a  plant  it  is 
customary  to  make  the  main  of  an  area  equal  to  the 
total  of  all  the  branches  connecting  with  it.  This 
gives  a  somewhat  larger  pipe  than  is  necessary,  be- 
cause the  frictional  resistance  for  a  given  area  is  less 
for  a  single  large  pipe  than  for  a  number  of  smaller 
pipes  whose  combined  area  is  the  same  as  the  larger 
one. 

In  the  case  of  medium  sized  pipes  this  may  be 
neglected,  as  the  difference  is  on  the  side  of  safety. 
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but  with  large  mains  it  is  well  to  take  this  into  con- 
sideration, as  the  expense  would  be  vinnecessarily  in- 
creased if  the  larger  size  of  pipe  were  used. 

The  table  gives  pipe  equivalents  where  frictional 
resistance  is  taken  into  account. 

NUMBER    OF    BRANCH    PIPES    EQUIVALENT    TO    THE  MAIN 


Main 

Diameter  of  Branch  Pipes.     Inches. 

Diam.In. 

6 

7 

8 

9 

10 

12 

14 

10 
12 
14 
16 
18 
20 
24 

3.6 
5.7 
8.3 

2.4 
3.8 
5.7 
7.9 

1  .7 
2.8 
4.1 
5.7 
7.6 

2.1 
3.0 
4.2 
5.7 
7.4 

2.3 
3.2 
4.3 

5.7 
8.9 

2.1 
2.8 
3.6 
5.7 

1.9 

2.4 
3.8 

Example :  The  capacity  of  a  14-in.  main  is  equal 
to  8  6-in.  branches,  or  4  8-in.  branches,  or  2  10-in. 
branches,  and  so  on  through  the  list. 

Pipe  Supports 

"PAKING  up  details  of  construction,  one  of  much  im- 
portance is  the  support  of  the  heavy  piping.  The 
main  riser  may  be  provided  with  a  special  elbow  hav- 
ing a  base  cast  on  it  as  a  part  of  the  fitting  and  sup- 
ported upon  a  brick  or  concrete  pier.  Another  method 
is  to  place  a  tee,  with  a  blank  flange,  upon  the  lower 
end  of  the  pipe  and  support  it  upon  2  I-beams.  This 
makes  a  specially  good   arrangement  when  the  riser 


EXHAUST  H£AO 


EXHA.UST- 


TO  HEAT/NG 
SrST£M 


FIG.    5.      EXHAUST   HEATER   CONNECTIONS    COMMONLY   USED    IN 
HEATING  PLANTS 

is  carried  up  inside  a  brick  flue,  as  the  ends  of  the 
beams  may  be  embedded  in  the  side  walls.  In  either 
case  the  riser  should  be  dripped  through  a  trap  to  the 
sewer  or  receiving  tank  according  to  whether  the  ex- 
haust contains  oil  or  not. 

Mention  has  been  made  in  a  previous  article  re- 
garding the  establishing  of  a  false  water  line  to  seal 
the  horizontal  returns.  This  may  be  done  either  by 
a  pump  regulator  or  by  a  water-line  trap.  The  first 
is  employed  when  the  amount  of  condensation  from 
the  heating  system  is  not  large,  or  is  practically  con- 
stant, so  that  a  receiving  tank  is  not  necessary  to  take 
care  of  a  sudden  rush  of  water  when  first  turning 
steam  into  a  cold  system  in  the  morning.  The  method 
of  connecting  up  a  regulator  for  this  purpose  is  shown 
in  Fig.  1.  It  is  placed  at  the  height  it  is  desired  to 
raise  the  water  line  and  a  connection  made  between 


the  lower  outlet  and  the  main  return  to  the  pump.  A 
balance  pipe  connects  the  top  with  the  pressure  in 
the  heating  system.  A  float  in  the  enclosed  chamber 
operates  an  automatic  valve  in  the  steam  supply  to 
the  feed  pump,  thus  starting  and  stopping  it  auto- 
matically as  may  be  necessary  to  maintain  a  constant 
water  level  in  the  return  system. 

Figure  2  shows  a  piping  detail  including  a  regulator 
of  this  kind  with  pumps,  traps,  and  small  feed-water 
heater.  Low-pressure  drips  may  be  trapped  into  a 
heating  return  in  the  manner  shown,  but  the  discharge 
of  high-pressure  traps  in  this  manner  is  apt  to  cause 
snapping   and    water-hammer,    and    should    discharge 
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FIG.  6.   HEATER  PROVIDED  WITH  SPECIAL  CUTOUT  VALVE 

into  a  vented  receiver  instead.  The  feed  water  in  this 
case  is  a  small  afifair  and  is  simply  intended  to  utilize 
the  exhaust  from  the  feed  pumps.  The  principle  of  a 
water-line  trap  is  illustrated  in  Fig.  3,  it  is  to  be 
used  in  connection  with  a  vented  receiver.  This  con- 
sists of  a  float  trap  of  good  size  with  an  inlet  in  the 
bottom,  or  in  the  side  below  the  water  line.  A  balance 
'  ''ne  is  brou2;ht  into  the  top  of  the  trap,  the  same  as  in 
the  pump  regulator,  and  the  trap  discharges  into  the 
receiving  tank,  from  which  the  condensation  is  auto- 
matically pumped  into  the  boilers  as  already  described. 
A  by-pass  is  provided  around  the  trap  for  use  in  case 
of  repairs  or  when  it  is  desired  to  drain,  temporarily, 
the  system  of  piping.  The  balance  pipe  should,  if 
possible,  be  at  least  20  ft.  in  length  and  the  valve 
should  be  near  its  connection  with  the  overhead  re- 
turn, and  not  near  the  trap,  as  shown  in  the  cut.  The 
usual  air  valve  should  be  removed  from  the  trap,  and 
the  space  above  the  water  be  kept  filled  with  an  air 
cushion  instead  of  steam,  which  is  the  reason  for  the 
long  balance  pipe.  Details  for  the  connections  be- 
tween a  water-line  trap,  receiver,  pump  governor  and 
feed  pump,  are  shown  in  Fig.  4.  In  some  cases  the 
governor  is  omitted  and  the  pump  actuated  by  means 
of  a  float  placed  inside  the  tank  itself. 

A  common  method  of  making  the  exhaust  connec- 
tions with  an  open  feed-water  heater  is  shown  in  Fig. 
5.  Valves  are  so  placed  that  the  exhaust  may  be 
passed  either  through  the  heater  into  the  heating  sys- 
tem or  outboard,  or  the  heater  may  be  cut  out  and 
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the  exhaust  turned  directly  outboard.  Two  oil  separ- 
ators are  provided,  one  on  the  side  of  the  heater 
and  one  in  the  piping  above,  as  indicated. 

Figure  6  shows  how  the  same  result  may  be  ob- 
tained by  use  of  a  special  cutout  valve  which  is  com- 
bined with  the  oil  separator  upon  the  side  of  the 
heater.  By  means  of  this  attachment  the  steam  may 
be  turned  either  into  the  heater  or  upward  into  the 
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FIG.   7. 


GENERAL   PIPING   LAYOUT    OP    EXHAUST   HEATING 

SYSTEM 


vertical  pipe  above,  from  which  it  may  pass  into  the 
heating  system  or  exhaust  outboard  as  desired.  A 
common  way  to  use  this  device  is  to  set  it  so  that 
just  enough  exhaust  is  turned  into  the  heater  to  do 
the  required  work  while  the  greater  part  passes  up- 
ward. The  simplicity  of  the  piping  in  this  arrange- 
ment is  evident  when  compared  with  Fig.  5. 

A  general  piping  layout  for  the  special  apparatus 
used  in  exhaust  heating  is  shown  in  diagram  in  Fig. 
7.  The  main  exhaust  comes  in  at  the  left,  beneath  the 
floor,  and  passes  upward  as  shown,  with  connections 
with  the  feed-water  heater  and  heating  main,  an  oil 
separator  being  provided  in  the  latter.  Live  steam  is 
admitted   through   a    pressure   reducing   valve.      The 
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FIG.    8.      CONNECTIONS'   FOE    JET    CONDENSER    IN    EXHAUST 
HEATING  SYSTEM 

various  return  and  feed-connections  with  pump  and 
receiver  are  clearly  indicated  and  need  no  special  ex- 
planation. 

The  method  of  making  the  connections  with  a  jet 
condenser  is  shown  in  Fig.  8.  Although  this  does  not 
form  part  of  the  heating  system,  a  condenser  is  some- 


times used  during  the  summer  time  while  the  heating 
plant  is  out  of  commission ;  the  method  of  connecting 
with  a  system  of  this  kind  is  shown  in  the  cut.  Ex- 
haust steam  enters  at  the  left,  and  passes  downward 
through  valve  A  (B  being  closed)  into  the  feed-water 
heater  and  from  here  to  the  condenser  cone  as  shown. 
R  is  a  relief  valve  connecting  with  the  outboard  ex- 
haust. In  the  heating  season  the  condenser  is  cut  out 
by  closing  valves  F  and  C.  The  heater  may  be  cut 
out  when  using  the  heating  system,  or  not,  as  desired, 
by  closing  valves  A  and  E  and  opening  B,  No  special 
drips  are  required  in  this  case,  as  everything  drains 
downward  into  the  condenser.  The  oil  separator  is 
not  shown  in  this  case,  being  in  the  heating  main  after 
it  branches  from  the  outboard  exhaust. 

The  connections  for  a  surface  condenser  are  shown 
in  Fig.  9.  In  this  case  the  oil  is  removed  before  the 
exhaust  reaches  the  condenser.  When  the  condenser 
is  in  use  valve  A  is  open  and  the  relief  valve  R  closed ; 
the  exhaust  from  the  air  and  circulation  and  feed 
pumps  is  turned  into  the  feed-water  heater  by  closing 
valves  C  and  H  and  opening  E  and  F. 
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FIG.   9.     CONNECTIONS   FOR  SURFACE   CONDENSER  IN  EXHAUST 
HEATING  SYSTEM 

The  drip  from  the  oil  separator  in  this  case  must 
be  removed  by  means  of  a  return  trap  because  the 
pressure  within  it  is  below  that  of  the  atmosphere  and 
one  ordinary  trap  will  not  work  under  these  condi- 
tions. When  the  heating  system  is  in  use,  cut  out  the 
condenser  by  closing  valves  A  and  D  and  open  the 
relief  valve  R.  It  will  also  be  noted  that  the  exhaust 
from  the  pumps  may  be  by-passed  around  the  heater 
if  desired. 


A  RESERVOIR  of  4000  acres  is  to  be  constructed  by 
means  of  2  embankments  running  from  an  island  to  the 
mainland.  The  reservoir  is  to  be  further  subdivided  into 
an  upper  and  lower  tank  by  another  embankment.  The 
assumptions  for  operation  are  as  follows :  When  the 
water  in  the  sea  is  higher  than  in  the  lower  reservoir  or 
tank,  it  will  flow  in  through  turbines,  the  flow  starting 
sometime  after  high  tide  and  stopping  after  the  beginning 
of  low  tide.  If  the  water  in  the  sea  be  lower  than  in 
this  tank,  then  through  sluices  it  is  to  flow  into  the  sea. 
In  the  upper  reservoir,  when  the  sea  is  higher  than  the 
tank,  it  will  be  filled  through  sluices,  and  when  lower  the 
water  will  flow  off  through  turbines.  A  uniform  tidal 
amplitude  of  3  meters  is  counted  upon  and  a  difference 
of  level  of  lYz  m.  between  the  sea  and  the  tank  actually 
in  operation.  The  cost  of  producing  electricity  by  this 
means  is  estimated  at  20  to  25  mills  per  kilowatt-hour. 
No  necessary  expense  for  accumulators  is  expected,  and 
the  cost  of  construction  is  placed  at  about  $1,000,000. — 
Canadian  Engineer. 
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ADJUSTING  THE  HOISTING  ENGINE 


A  Quick  Job  in  Valve  Setting 
By  C.  R.  Weihe 


LAST  spring-  the  coal  strike  in  England  created  a 
heavy  demand  for  marine  coal  and  Pennsylvania 
was  fortunate  enough  to  profit  by  the  demand, 
especially  Somerset  County,  which  has  the  best 
marine  coal  available.  As  there  was  a  shortage  of  coal 
cars,  each  operator  usually  got  his  proportion  of  cars, 
that  is,  his  requisition  was  added  to  those  of  others, 
and  available  cars  were  allotted  to  each  in  proportion 
to  his  requisition.  Some  operators  were  shrewd 
enough  to  make  the  requisition  larger  than  they  were 
able  to  use,  thinking  that  they  might  thus  procure  as 
many  cars  as  were  wanted,  and  occasionally  it  hap- 
pened that  a  company  received  nearly  all  the  cars  it 
could  possibly  load,  and  the  equipment  was  then 
worked  up  to  the  limit  of  endurance  in  order  to  ship 
all  coal  possible,  as  they  had  standing  orders  for  this. 

Cause  of  the  Trouble 

_^S  all  men  that  could  be  spared  were  digging  coal, 
some  of  the  equipment  sufifered  as  a  consequence. 
The  engine  around  which  this  article  centers  was  a 
second  motion  hoisting  engine  employed  by  one  of 
these  companies  who  had  the  misfortune  at  some 
previous  time  to  break  one  of  the  gears.  After  pro- 
curing a  new  set,  they  thought  it  necessary  to  rebabbit 
the  main  bearings,  and  in  doing  so  set  the  crankshaft 
y^  in.  ahead  of  its  old  position,  and  also  put  it  out 
of  level  with  the  drum  shaft  as  was  shown  by  the 
wear  on  the  teeth  of  the  cut  gears.  Being  employed 
by  a  firm  of  engine  builders  at  the  time,  I  was  detailed 
to  put  the  engine  right,  and  being  considerable  dis- 
tance from  the  mine,  it  took  me  until  3  in  the  morning 
to  get  there,  after  an  11-mile  ride  across  the  country. 
As  it  would  be  but  3  hours  until  the  working  day 
commenced,  it  was  thought  best  that  I  should  get 
some  sleep  and  be  on  hand  through  the  day  to  keep 
the  plant  going  as  well  as  possible,  and  postpone  the 
repair  work  until  night. 

Temporary  Relief 

^FTER  working  the  engine  for  a  time,  I  saw  that 
it  was  apparently  laboring  under  some  valve 
trouble,  and  listened  to  the  exhaust,  which  convinced 
me  that  there  was  even  serious  trouble  there,  as  there 
was  a  short  double  chug  and  then  a  long  drawn  double 
sigh,  being  a  double  engine.  After  some  questioning 
I  found  out  about  the  rebabbiting  of  the  main  shaft,  and 
it,  therefore,  occurred  to  me  that  the  centers  had  been 
changed  without  changing  the  eccentric  rods  and  pis- 
ton rods.  As  the  engine  was  running  only  intermit- 
tently on  hoisting  loads,  we  lengthened  the  eccentric 
rods  as  much  as  the  slots  in  them  would  permit,  but 
this  was  not  enough,  according  to  the  wear  by  the 
valve  stem  guides  shown  on  the  valve  stems.  It  did, 
however,  make  the  engine  run  better  and  the  exhaust 
was  greatly  improved.  I  also  found  a  slight  knock 
in  one  of  the  cylinders,  caused  by  the  piston  head 
striking  the  cylinder  head  lightly,  as  the  piston  rods 
had  not  been  lengthened.  As  soon  as  time  permitted, 
we  corrected  this  to  a  certain  degree. 

Meshing  of  the  gears  was  also  evidently  wrong, 
but  we  could  not  correct  that  until  night,  as  it  would 
tie  up  the  engine  too  long  to  make  any  satisfactory 
change.  After  talking  matters  over  with  the  superin- 
tendent, I  asked  for  6  of  his  best  men  and  told  him 


that  I  thought  we  could  fix  up  the  engine  that  night. 

1  got  the  men  all  right,  and  they  were  as  willing  as  I 
ever  had  to  help  me,  and  credit  is  due  them  as  much 
as  anyone  for  the  work  accomplished. 

Getting  at  Facts 

JT  was  not  until  7  o'clock  in  the  evening  that  the 
engine  was  available  for  repairs.  I  then  divided  up 
the  work  among  the  men,  and  as  fast  as  one  operation 
was  completed  other  work  was  apportioned. 

The  first  job  was  to  raise  the  drums  to  a  level  with 
the  shaft,  and  as  we  had  nothing  but  levers  and  block- 
ing available  for  this  raising,  I  had  the  cages  loaded 
with  pit  wagons,  and  all  the  extra  weight  procurable, 
such  as  tools,  and  then  the  engine  was  turned  until 
the  cages  were  about  in  the  middle  of  the  shaft,  which, 
as  the  ropes  from  the  drums  were  nearly  vertical 
to  the  overhead  sheaves,  gave  us  good  assistance  in 
raising  the  drums  with  tackle  and  blocks.  We  got  the 
drums  up  as  nearly  level  as  possible  and  meanwhile 
took  off  the  cylinder  heads  and  steam  chest  covers, 
also  took  off  the  eccentric  rods  and  gouged  the  slots 
out  longer,  and  took  off  the  connecting  rods  so  that 
we  could  get  the  proper  adjustment  for  the  piston 
rods.  We  brought  the  drums  up  and  placed  liners 
under  them  so  they  were  level  with  the  crank  shaft, 
and  then  bolted  them  down  hard. 

After  the  connecting  rods  were  removed,  we  pushed 
the  pistons  back  until  they  came  up  against  the  heads, 
and  measured  from  the  cylinder  ends  to  the  pistons. 
From  this  length  we  subtracted  the  height  of  the 
spike  on  the  cylinder  head  and  the  length  of  the  stroke, 
thus  getting  the  total  amount  of  clearance  for  both 
ends  of  the  cylinder,  which  was  divided  between  the 

2  ends  equally. 


Readjusting 


WE 


then  put  the  connecting  rods  back  in  place  and 
set  the  engines  for  dead  centers  and  lengthened 
up  the  piston  rods  by  loosening  the  lock  nut  on  the 
rod  and  screwing  the  rod  out  of  the  crosshead  until 
the  clearance  was  equalized,  then  locking  the  nut 
fast.  One  connecting  rod,  we  found,  had  been  length- 
ened more  than  the  other  in  taking  up  wear  on  the 
brasses  as  the  wedges  were  on  the  inside  of  the  pins 
at  both  ends.  With  the  pistons  properly  adjusted,  the 
cylinder  heads  were  put  on,  care  being  taken  that  no 
tools  were  left  in  the  cylinders  or  guide  sections,  and 
I  took  the  last  look  myself  in  both  places  to  make 
certain  on  this  point. 

By  this  time  the  eccentric  rods  had  been  properly 
changed  and  were  in  place,  and  everything  was  ready 
to  set  the  valves.  We  loosened  an  eccentric  and 
turned  it  to  its  full  travel  on  one  end  of  the  stroke, 
measured  the  port  opening,  and  then  moved  the  eccen.- 
tric  to  the  other  limit  of  travel  and  measured  the  port 
opening  at  that  end.  The  sum  of  these  2  port  open- 
ings divided  by  2,  gave  us  the  proper  amount  for  each 
end,  and  the  valve  stem  was  adjusted  until  the  port 
opening  was  equalized.  This  operation  was  carried 
out  with  all  4  eccentrics,  the  forward  and  backing  for 
each  of  the  2  engines,  and  the  engine  was  then  placed 
on  dead  center  and  an  eccentric  moved  until  there  was 
about  1/16  in.  port  opening  or  lead  at  one  end.  The 
eccentric  was  made  fast  and  the  engine  turned  in  the 
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direction  that  it  ran  until  the  other  dead  center  was 
reached,  when  the  lead  was  measured,  and  the  2  leads 
were  then  equalized  by  adjusting  the  valve  stem  as 
required. 

Reverse  Setting 

^HEN  adjusting  the  valve  on  the  same  engine  to 
run  in  the  reverse  direction  after  the  one  eccentric 
was  set  and  locked,  the  valve  stem  was  not  moved,  but 
all  adjustment  was  gotten  on  the  eccentric  rod  at- 
tachment to  the  eccentric  strap,  as  any  change  in  the 
valve  rod  would  alter  the  adjustment  for  the  first 
eccentric  which  had  been  made  correct.  After  all 
valves  had  been  set  to  run  in  both  directions,  the 
engine  was  turned  over  carefully  and  the  valve  action 
checked  up  to  make  sure  that  the  adjustments  for 
the  reverse  had  not  knocked  out  the  adjustment  for 
forward  operation,  and  any  inaccuracy  was  adjusted 
by  changing  the  length  of  one  eccentric  rod  or  any 
other  as  required.  Care  was,  of  course,  taken  to  move 
the  engine  always  in  the  direction  in  which  it  was  to 
run  so  that  any  lost  motion  would  be  taken  up  cor- 
rectly. After  the  valves  were  set  I  found  that  the  ec- 
centrics were  considerably  ahead  of  their  previous  posi- 
tion, which  was  made  necessary  becavise  of  the  wear 
in  the  valve  gear.  A  certain  amount  of  wear  can  thus 
be  compensated,  but  too  much  will  result  in  wire 
drawing  and  considerable  noise. 

With  the  valves  properly  set,  the  steam  chest 
covers  were  put  in  place  and  an  inspection  made  to 
see  that  everything  was  in  condition  to  start.  Steam 
was  turned  on,  the  engine  warmed  up  and  we  tried  her. 
In  my  opinion  it  seemed  to  run  nearly  as  well  as  a 
new  engine,  except  that  the  drum  gears  were  a  little 
too  far  apart,  but  as  the  teeth  were  of  very  large  pitch, 
and  the  gears  of  steel  it  seemed  best  to  leave  matters 
as  they  were  until  there  was  a  slack  time  at  the  mines 
so  that  at  least  a  day  would  be  available  for  making 
the  proper  adjustment. 

It  does  not  take  long  to  read  this,  but  to  the  man 
who  has  been  on  a  similar  job  it  will  be  evident  what 
had  been  accomplished  in  a  little  over  10  hr.  by  7  men. 
While  the  job  was  not  as  good  as  could  have  been 
done  in  a  week,  it  was  the  next  best  thing  and  just 
what  the  manager  desired,  and  was  completed  in  the 
time  that  he  was  willing  to  allow. 


MISDIRECTED  ENERGY 

Getting  Started 

By  I.  H.  P. 

50ON  came  the  jovial  roadman  from  the  builders, 
to  erect  and  start  the  engine,  and  startled  the 
rural  onlookers  by  the  expediency  and  dispatch 
with  which  he  handled  heavy  and  awkward  cast- 
ings with  no  other  means  of  raising  them,   save   by 
jackscrews. 

The  engine  grew  apace,  as  did  the  pipe  line  to  the 
gas  producing  apparatus,  and  likewise  the  producers 
a«d  scrubbers  themselves. 

A  carload  of  hard  coal  arrived,  buckwheat  No.  1, 
and  was  unloaded;  a  chain  bucket  hoist  was  built  to 
raise  the  coal  to  a  bin  above  the  producers. 

The  new  3-phase  apparatus  was  unloaded,  set  on 
its  base,  and  lined  ready  for  the  bi^  belt.  Things  were 
happening  rapidly,  and  in  their  proper  sequence,  and 
all  the  while  the  old  automatic  with  the  wobbly  fly- 
wheels was  doing  its  best  to  keep  up  the  pressure  and 
go  the  gait,  but  it  was  patent  to  all  that  the  increasing 
load  would  force  it  to  the  wall,  sooner  or  later. 


Occasionally  the  engine  would  start  pulling  water 
over  and  it  would  be  necessary  to  douse  the  street 
lights  for  short  periods  tmtil  the  priming  ceased,  and 
the  long  suffering  public  was  still  reading  the  fort- 
nightly squib  in  the  morning  edition,  that  "owing  to 
reasons  already  assigned,  there  would  be  no  light 
or  power  available  between  the  hours  of  1  a.  m.,  and 
6  p.  m.,  Sunday" ;  while  the  stoker  and  his  helper  did 
their  best  to  cool,  wash  and  fire  up  again  the  only  re- 
maining boiler  in  the  few  hours  allotted  to  them.  It 
must  have  been  about  this  stage  of  the  game  that  a 
wind  storm  took  about  30  ft.  ofif  the  top  of  the  80-ft. 
iron  stack,  still  further  impairing  the  efficiency  of  the 
plant,  also  calling  forth  from  the  various  daily  visitors 
sundry  bon  mots  to  the  effect  that  it  had  to  come 
down,  anyway,  etc.,  the  only  dissenting  voice  being 
that  of  the  old  fellow  who  thought  the  cranks  weren't 
set  right,  who  stated  that  "they'd  do  well  not  to  be 
in  any  hurry  about  taking  that  stack  down,  till  they 
learned  how  to  run  that  new  engine." 

At  last,  one  day  in  June,  the  long-waited  for  day 
rolled  around,  when  the  anouncement  went  forth  that 
the  new  unit  would  be  started,  and  everyone  was  on 
the  qui  vive. 

The  producers  were  filled  with  coal,  a  fire  started 
in  each,  and,  blown  by  a  fan,  soon  had  12  in.  of  solid 
red  hot  fuel  ready  to  make  gas,  the  seal-pots  filled 
with  water,  the  air  storage  tank  for  starting  purposes 
was  charged  with  air  at  175  lb.  pressure,  the  cranks 
jacked  to  the  proper  position,  the  oil  cups  filled  and 
everyone  told  to  stand  clear.  The  valves  at  the  pro- 
ducers were  opened  to  the  engine  and  the  blowing 
process  was  continued,  until  good  gas  was  obtainable 
at  the  engine.  The  momentous  occasion  had  arrived. 
Everybody  anxiously  awaited  the  outcome. 

Among  those  present  was  an  old  central-station 
man  who  had  seen  a  half  dozen  gas  engine  failures, 
and  his  cynical  smile  seemed  to  augur  ill,  and  were  it 
not  for  the  quiet  smile  of  perfect  assurance  which 
played  about  the  features  of  the  roadman,  considerable 
gloom  would  have  settled  down  over  the  little  com- 
pany. 

Almost  before  we  knew  it  the  order  was  given  to 
shut  off  the  blast,  the  gas  cocks  were  opened,  the  air 
whistled  through  the  pipes  and  the  huge  wheel  began 
to  turn,  driven  by  the  compressed  air. 

Four  or  five  applications  of  air  were  necessary  be- 
fore the  first  cough  was  heard  which  announced  an 
explosion.  Then  the  coughs  became  more  frequent 
and  regular,  the  speed  increased  and  soon  became 
normal,  the  whole  mass  running  as  smoothly  as  one 
could  wish,  with  scarcely  any  noise,  save  the  seating 
of  the  valves  and  the  click  of  the  ignition  rods  with 
each  revolution.  After  all  oil  cups  were  supplying 
an  abundance  of  oil,  the  main-bearing  oil  rings  were 
looked  after,  water  was  turned  into  the  cylinder 
jackets,  and  the  operator  announced  that  he  was  pre- 
pared to  handle  the  full  load  if  necessary,  but  that  he 
would  prefer  to  run  idle  a  day  or  so  to  give  all  bear- 
ings a  chance  to  seat  properly. 

After  congratulations  had  been  passed  around  all 
looked  for  the  proud  wearer  of  the  cynical  smile  from 
down  state,  but  he  could  not  be  found.  He  soon 
showed  up,  however,  bringing  a  large  box  of  perfectos 
which  he  passed  around,  and  his  only  reply  to  the 
question,  "Well,  what  do  you  think  of  it  now?"  was 
the  word,  "Wait,"  spoken  most  mysteriously. 

Yes,  our  night  man  was  there,  relinquishing  his 
hours  for  sleep  to  his  desire  to  see  the  engine  running 
and  he  was  as  well  pleased,  possibly,  as  anyone  else 
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present,  going  home  only  long  enough  to  have  his 
dinner-pail  packed  for  his  midnight  lunch,  then  hack 
again  to  do  his  trick.  It  so  happened  that  this  was 
one  of  his  busy  nights,  and  he  did  not  get  much  op- 
portunity to  admire  the  new  acquisition. 

First,  at  10  :45  p.  m.,  the  packing  blew  out  of  the 
stuffing-box,  which  meant  a  complete  shutdown,  and 
the  hot  rod  was  repacked  by  the  light  of  the  lantern 
held  by  the  fireman,  and  to  the  accompaniment  of  the 
telephone  bell  ringing,  and  the  steady  popping  of  the 
safety-valve.  The  throttle  was  opened  again  and  the 
lights  came  quickly  up  to  candle-power;  down  18  min., 
and  a  note  of  the  same  was  made  on  the  hourly  re- 
port sheet.  Thirty  minutes  later,  as  he  was  just  sitting 
down  to  write  to  Practical  Engineer  to  be  sure  to 
renew  his  subscription  for  the  coming  year,  and  would 
they  kindly  print  some  more  stories  by  GeO'.  H. 
A\'allace,  when  the  d.  c.  breaker  opened  up  with  a 
wallop  that  made  the  fireman  drop  the  little  paper 
pipe  he  was  trying  to  roll  with  one  hand,  which  laud- 
able undertaking  he  had  not  yet  mastered.  After  4 
or  5  inefifectual.  attempts  to  close  the  breaker,  the  en- 
gineer concluded  that  the  trolley  wire  must  have 
broken,  and  was  lying  on  the  rail,  confirmation  of 
which  was  received  over  the  'phone  a  few  minutes 
later  as  communicated  by  the  motorman-conductor  of 
the  only  car  in  service  at  that  hour,  who  wanted  to  know 
how  soon  the  repair  man  could  show  up,  as  he  (the 
motorman-conductor)  wasn't  stuck  on  staying  out  at 
the  cemetery  all  night  alone.  To  which  the  engineer 
cheerfully  replied  that  it  would  be  a  shame  to  awaken 
the  tired  lineman  who  no  doubt  was  in  the  arms  of 
Morpheus,  and  apt  to  be'  irritable  if  aroused,  and  that 
if  he  couldn't  fix  it  himself,  to  get  in  on  the  cushions 
and  go  to  sleep.  Then  he  hung  up  the  receiver  quickly 
so  that  his  eardrum  would  not  be  damaged  by  the 
explosion  that  he  knew  would  immediately  take  place. 

Sitting  down  to  his  letter  again  he  got  as  far  as 

"Please  find  enclosed  ,"  when  darkness  fell  upon 

him.  The  engine  at  once  speeding  up  until  checked 
by  the  tardy  governor,  told  him  that  she  had  lost  her 
load,  and  instantly  surmising  that  the  exciter-belt  had 
broken,  the  lantern  was  again  lighted,  the  belt  found 
and  hurriedly  repaired,  and  put  back  on ;  said  incident 
being  duly  noted  on  the  curve  sheet  as  before. 

Then  the  gage  glass  went,  "bang!"  and  an  hour  v/as 
spent  looking  for  the  cutters,  which  had  disappeared 
in  the  hurly-burly  of  rejuvenation. 

And  lastly,  but  not  least,  a  few  minutes  before  6, 
when  our  worthy  was  performing  his  morning  ablu- 
tions, a  crosshead  wedge-bolt  broke  and  when  the  day 
man  arrived  at  6  sharp,  the  low  hum  and  throb  which 
generally  greeted  his  ear  was  not,  and  naught  was 
heard  but  the  subdued  mutterings  of  a  man  with  one 
arm  wrapped  around  the  connecting  rod,  and  the  other 
groping  around  on  top  of  the  guide,  feeling  for  the 

jam-nut.  .^     ,  ,.        ,-, 

■*  (lo   be   contmued). 

BUYING  COAL  ON  THE  B.T.U.  PLAN 

Viewed  from  the  Standpoint  of  a  Practical  Engineer 
By  Wm.  Kavanagh 

GENERATION  of  steam  economically  depends 
in  a  great  measure  on  the  cost  of  fuel.  All 
things  else  being  equal,  the  cheapest  grades 
of  coal  are  the  most  economical  to  use;  this 
fact  has  been  known  for  a  number  of  years  and  for 
this  very  reason  the  companies  supplying  coal  for  the 
purpose  of  steam  generation  have  resorted  to  the  prac- 
tice of  crushing  or  grinding  up  large  size  coal  and  sell- 


ing it  for  smaller  and  cheaper  grades  now  so  ex- 
tensively employed  in  the  furnaces  of  steam  boilers. 
The  practice  of  crushing  large  coal  so  as  to  supply 
the  demand  for  the  smaller  grades  would  hot  be  con- 
sidered in  any  way  dishonest  only  for  the  fact  that 
such  practice  enables  the  introduction  of  slate  and  a 
quality  of  rock  known  among  the  coal  miners  as 
"nigger  head."  This  rock  is  metallic,  heavy  and  hard 
to  detect  when  mixed  with  the  usual  grades  of  small 
coal  for  which  there  is  such  a  tremendous  demand. 
Of  course,  when"  the  rock  "nigger  head"  is  mixed  with 
coal  the  weight  increases,  the  bulk  of  the  coal  de- 
creases and  the  calorific  value  of  the  coal  is  lessened 
in  proportion  to  the  amount  of  "nigger  head"  used. 
At  present  the  B.t.u.  basis  of  buying  coal  is  advo- 
cated by  a  number  of  large  and  small  corporations ; 
it  is,  however,  extremely  doubtful  among  practical  en- 
gineers who  must  show  results  whether  the  B.t.u.  plan 
will  eliminate  the  introduction  of  slate,  etc.,  and  pre- 
vent such  nefarious  practice  which  is  now  indulged  in 
by  a  great  number  of  coal  companies. 

When  a  sample  of  coal  is  taken  from  a  cargo  and 
tested  for  calorific  value  and  the  test  shows  a  high 
B.t.u.,  then  the  entire  cargo  is  considered  of  superior 
quality;  hence,  the  operating  engineer  is  expected  to 
show  a  high  economy  in  operating  expenses.  It  will 
be  admitted,  when  a  sample  of  coal  is  taken  from  a 
cargo  for  the  purpose  of  test,  the  sample  should  be 
of  the  same  quality  composing  the  cargo ;  in  this  case 
the  tested  sample  is  a  fair  index  of  the  heating  value 
of  the  entire  cargo.  If,  however,  the  sample  is  selected 
and  tested  and  its  B.t.u.  is  found  to  be  high,  then  the 
question  may  properly  be  asked,  "Has  the  cargo  the 
same  heating  value?"  Where,  then,  is  the  use  of  buy- 
ing coal  on  the  B.t.u.  basis  when  there  is  no  exact  way 
of  knowing  the  heating  value  of  the  cargo? 

The  writer  knows  of  a  plant  that  buys  its  coal  on 
the  above  basis;  every  cargo  arriving  at  the  plant  is 
tested  for  calorific  value.  A  sample  is  taken  from 
each  cargo  and  forwarded  to  the  laboratory  for  test. 
A  clerk  is  sent  from  the  office,  who  selects  the  sample 
for  test.  About  40  lb.  of  coal  is  put  in  a  box  and  sent 
to  the  chemist  for  analysis.  The  chemist  reports  upon 
the  value  of  the  sample,  and  the  report  so  received  is 
an  index  of  the  heating  value  of  the  entire  cargo.  The 
coal  taken  for  the 'test  was  always  clean  and  of  fair 
quality,  so  the  engineering  department  was  charged 
with  the  use  of  a  high  grade  fuel. 

One  day  the  manager  was  speaking  with  'the  chief 
engineer  about  the  high  class  coal  arriving  at  the 
plant,  when  the  chief  promptly  informed  the  manager 
that  the  coal  was  of  poor  quality  and  of  course  the 
manager  did  not  like  such  information.  The  chief 
showed  that  the  cargo  was  dirty  and  contained  a  large 
amount  of  slate,  so  the  manager  decided  to  have  one 
of  the  engineers  select  the  next  sample  for  test. 

When  the  cargo  arrived,  the  engineer  was  blind- 
folded and  led  to  the  coal  pile,  the  engineer  then  took 
a  random  shovelful  and  handed  it  to  a  fireman  who 
put  the  coal  in  the  box.  The  test  sample  was  then 
sent  away  to  the  laboratory,  but  was  promptly  re- 
turned by  the  chemist  who  refused  to  test  it  owing  to 
the  amount  of  slate  contained.  The  coal  was  of  the 
bituminous  variety  and  the  manager,  on  learning  about 
the  sample,  said  it  was  purposely  selected,  which  of 
course  was  not  correct  since  the  engineer  was  blind- 
folded and  therefore  could  not  select  any  particular 
portion  of  the  cargo.  Had  the  random  sample  shown  a 
high  B.t.u.  the  engine  room  would  have  been  charged 
with  the  use  of  a  high  grade  of  coal. 
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CONDUIT  WIRING 


Uses  of  Various  Types  of  Outlet  Boxes.    Spacing,     Fittings,  etc. 

By  O.  N.  Casey 


THE  Data  Table  of  conduit  spacings  for  different 
clearances  between  conduits  and  their  lock  nuts, 
is  valuable  to  a  man  who  is  designing  or  erecting 
conduit  work.     From  it  he  can  determine  directly 
just  what  the   distance  between   centers   of   conduits 
should   be   for   given   clearances   between    nipples   or 
conduit  when  laying  out  the  centers  of  a  row  of  holes 


L  UGS  rOff  SUPiO0^r//VG  COI/£/?S 
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FIG.  1.  SHALLOW  ROUND  TYPE  OUTLET  BOX 

through  which  conduit  is  to  enter  a  panel  box,  or  in 
laying  out  the  supports  for  a  multiple  conduit  run. 

In  using  the  table,  values  of  A  or  B  are  found  in 
the  line  and  column  corresponding  to  sizes  of  adjacent 
conduits;  for  instance,  if  clearance  of  Y^  in.  is  wanted 
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FIG.  2.  BRACKET,  OUTLET  AND  JUNCTION  BOX 

between  nipples  for  ^-in.  and  1-in.  conduits  to  be 
run  side  by  side,  in  the  table  for  C=^  in.  follow  the 
3^-in.  line  to  the  1-in.  column  and  distance  A  between 
centers  is  found  to  be  1_^  in.,  leaving  0.42  in.  between 
the  conduits.     Again,  if  it  is  necessary  to  have  1  in. 


clearance  between  ^-in.  and  2-in.  conduit  to  run  side 
by  side,  look  in  table  for  C=ys  in. ;  the  clearance  B, 
for  line  ^  in.  and  column  under  2-in.  is  0.54  in. 
which  is  too  small.  Turning  to  the  table  for  C=^  in., 
the  corresponding  value  of  B  is  1.04  in.,  and  the  dis- 
tance on  centers  would  be  2^  in. 


I  II. 


VI. 


FIG.    3.      FORMS    OF   C,ONDUIT   FITTINGS 

In  the  use  of  outlet  boxes,  for  ordinary  work,  the 
shallow  box.  Fig.  1  and  the  combination  square  box 
as  shown  in  Apr.  1  issue,  Fig.  2,  p.  362,  are  sufficient. 
The  shallow  box  is  designed  for  use  on  terra-cotta  in 
fireproof  buildings  and  can  be  used  for  ceiling  outlets 
where  the  conduits  are  to  enter  from  the  back.  Where 
it  is  impossible  to  use  an  outlet  box,  a  plate  which  is 
the  same  as  the  bottom  of  the  shallow  box,  but  with- 
out sides  may  be  used,  but  is  not  to  be  recommended- 
as  the  box  is  better. 


SC/?^IVS  FOR  COl/^R 


FIG.   4.     PIPE  TABLET  AND   METHOD  OF  ATTACHMENT 

For  mounting  a  bracket,  the  outlet  and  junction 
box,  Fig.  2,  is  convenient  as  it  will  take  2  conduits 
on  one  side,  but  is  covered  by  the  bracket  canopy  and 
will  be  cheaper  than  the  square  box  with  round  open- 
ing cover. 

Conduit  fittings  are  appliances  used  to  adapt  con- 
duit to  different  situations  and  conditions.  The  Code 
specifies  that  every  conduit  outlet  must  be  equipped 
with  an  outlet  box  or  plate,  as  in  Fig.  3.    Crosses,  tees, 
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ends  and  elbows,  can  be  fitted  with  either  metal  covers 
or  other  devices.  The  fitting  III  is  used  on  the  end 
of  an  out-of-door  piece  of  conduit,  into  which  wires 
must  enter  upwardly,  preventing  the  entrance  of  mois- 
ture. As  it  is  almost  impossible  to  pull  wires  through 
a  fitting  of  this  kind  after  it  is  in  place,  it  is  held  to 
the  coupling  on  the  end  of  the  conduit  with  screws 
turning  into  a  flange.  The  wires  can  be  pulled  into 
the  conduit  and  the  fitting  slipped  over  them  and  at- 
tached to  the  flange,  without  turning  the  fitting.  Fit- 
tings VI  and   VII  can  be  used  either  as  pull  boxes. 


PORCELA/N  CO\/EP/ 


I'llllllllllJiiMI"^         BRANCH 

CONDUCTOR - 


-BRASS 
B/A/0//VG 

Posrs 

-PORCELA/N  BASE 
P/PE  TAPLET  TAP 


MAIN 
CONDUCTOR 


TAP/A/POS/T/ON/N  TEE 


FIG.  5.     USE  OF  PIPE  TAPLET  TAP 


INDUCTION  MOTORS.    PART  IV 

Mechanical  Troubles 
By  John   A.   Randolph 

IN  addition  to  the  electrical  disorders  which  may  ap- 
pear in  the  induction  motor  are  those  due  to  me- 
chanical causes.  A  common  source  of  the  latter 
class  of  troubles  is  in  the  lubrication.  Difficulty 
from  this  cause  is  readily  apparent  from  an  excessive 
heating  of  the  bearing  which  may  become  so  intense 
as  to  melt  the  babbit,  causing  a  lowering  of  the  shaft 
to  such  an  extent  that  the  rotor  strikes  the  stator  and 
thereby  injures  both  the  frame  and  the  windings.  As 
a  provision  against  this  contingency,  only  the  best 
grades  of  dynamo  oil  should  be  used.'  Moreover,  the 
oil  should  be  drawn  from  the  bearing  wells  and  filtered 
at  intervals  depending  upon  the  nature  and  amount  of 
work  that  the  motor  is  doing.  This  procedure  should 
be  followed  more  often  with  constantly  worked  motors 
installed  in  dusty  locations  than  with  those  used  only 
intermittently  and  located  in  cleaner  places.  To  in- 
sure the  best  results,  the  same  filling  should  be  used 
but  twice.  After  the  second  removal,  the  well  should 
be  filled  with  fresh  oil. 


to  support  switches,  or  for  a  number  of  other  purposes. 
Everyone  interested  in  wiring  should  have  the  cata- 
logs of  the  fitting  manufacturers,  which  illustrate  a 
great  number  of  fitting  combinations  and  applications. 
"Pipe  Taplet"  fittings  for  conduit,  Fig.  4,  are  made 
in  many  forms  with  a  set  screw  which  assists  the 
usual  pipe  threads  in  holding  the  conduit,  so  that  it 
is  necessary  to  cut  only  4  or  5  full  threads  on  the 
conduit.  The  steel  set  screws  in  the  hubs  of  the  fit- 
ings  insure  secure  attachment  and  enable  the  wireman 
to  line  up  his  conduit  accurately. 


CL  A  MP  B  USH/NG 


-STEEL  BOX 
OUTLET  BOX 


SLEEl/E 


LOCJ<  NUTS 


COUPL/NG 


FIG.   6.      EXAMPLES   OF   NO-THREAD   FITTINGS 

The  Pipe  Taplet  Tap  (Fig.  5)  is  an  exceedingly 
convenient  appliance  of  porcelain  with  brass  binding 
screws  and  strip.  It  fits  in  the  pipe  taplets  described 
in  the  preceding  paragraph,  for  joining  branch  circuits 
to  main  circuits  in  conduit  wiring.  No  soldering  is 
necessary,  as  the  conductors  are  connected  by  clamp- 
ing them  under  the  binding  posts,  and  the  porcelain 
cover  encloses  the  completed   splice. 

"No-thread"  fittings.  Fig.  6,  can  be  used  with  un- 
threaded conduit,  by  tightening  a  bushing  or  lock 
nut  to  clamp  the  conduit  within  the  fitting,  but  are 
objectionable  in  some  instances,  because  they  do  not 
look  as  well  as  fittings  that  expose  no  threads. 


When  lead,  tin,  soft  solder,  or  aluminum  are  filed, 
the  file  is  soon  filled  with  the  metal,  and  it  will  not  cut. 
It  cannot  be  cleaned  like  the  wood-rasp,  by  dipping 
it  into  hot  water,  or  pouring  boiling  water  over  it ; 
but  if  the  file  and  the  work  are  kept  wet  with  water, 
there  Avill  be  no  trouble  whatever.  Roth  file  and  work 
must  be  kept  thoroughly  wet  at  all  times. — Industrial 
Engineering  and  Engineering  Digest. 
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REPAIR   PARTS    OF   INDUCTION    MOTOR   MADE    BY    GENERAL 
ELECTRIC  CO. 

Leaky  bearings  are  another  source  of  difficulty.  If 
the  oil  is  allowed  to  spread  over  the  frame,  it  is  liable 
eventually  to  reach  the  windings  and  if  allowed  to 
remain  there,  will  soften  the  insulation,  with  the  re- 
sult that,  under  influence  of  the  heat,  carbonization 
will  gradually  take  place  with  a  tendency  to  cause  a 
breakdown  of  the  insulation.  Deposits  of  oil  also  cause 
the  accumulation  of  dust  that  would  otherwise  be 
carried  away  by  the  air  circulation. 

If  heating  develops  in  a  bearing,  it  may  be  due  to 
the  stopping  or  failure  of  an  oil  ring  to  start.  In  this 
case,  the  starting  of  the  ring  may  remove  the  trouble. 
Moreover,  the  heating  may  be  due  to  the  fact  that  the 
oil  supply  is  low  or  that  it  has  become  impure.  If  due 
to  a  low  level  of  oil,  a  filling  of  the  well  will  remove 
the  trouble.  If  the  oil  has  become  impure,  it  should 
be  drawn  off  and  replaced  by  a  clean  supply. 

If  an  added  or  a  renewed  supply  of  oil  fails  to 
check   the   heating,   the   babbit   plates   should    be    ex- 
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aminecl.  If  accumulations  of  grit  are  found,  they 
should  be  removed  by  washing  with  kerosene  or  gaso- 
line. If  burrs  or  sharp  ridges  are  found,  they  should 
be  scraped  or  polished  down,  extreme  care  being  used, 
however,  to  avoid  making  undue  scratches  or  furrows 
in  the  surface.  The  shaft  should  also  be  cleaned,  the 
same  precaution  being  exercised  against  roughening 
the  surface.  In  severe  cases,  it  may  be  necessary  to 
rebabbit  the  bearing  and  sometimes  also  to  turn  down 
the  shaft. 

Another  trouble  which  may  not  cause  heating  but 
which  nevertheless  may  become  serious,  consists  in 
the  wearing  of  the  babbit.  If  this  becomes  so  pro- 
nounced as  to  lower  the  shaft  unduly,  the  bearing 
should  be  rebabbited  without  delay  in  order  to  pre- 
vent the  ultimate  contact  between  rotor  andstator. 

Other  mechanical  difficulties  may  consist  in  a  loos- 
ening of  pulleys,  gears,  or  bolts ;  a  disalinement  of 
shaft ;  a  breaking,  loosening  or  clogging  of  clutches, 
and  warping  or  shifting  of  foundations.  These  defects 
are  usually  easy  of  detection  and  can  generally  be 
readily  removed  or  lessened  if  detected  in  time. 

Prevention  of  Troubles 

It  is  generally  recognized  that  the  most  effective 
means  of  preventing  a  malady  from  developing  is  to 
remove  the  cause.  Among  the  most  prominent  causes 
•  of  induction  motor  troubles  are  vibration,  overloads, 
improper  ventilation,  dust,  unstable  foundations,  inac- 
cessibility for  proper  care,  and  poor  lubrication.  The 
care  and  foresight  exercised  in  the  installation  of  the 
motor  is  an  important  factor  to  be  considered  in  deal- 
ing with  these  causes. 

If  wood  is  used  for  a  foundation,  it  should  be  of 
quality  and  dimensions  such  that  it  will  not  warp  nor 
allow  the  bolts  to  work  loose.  With  geared  motors, 
the  nature  and  direction  of  the  strains  is  such  that 
wood  should  not  be  used  for  the  foundation  if  it  can 
be  avoided.  A  slight  warping  of  the  wood  or  shift- 
ing of  the  bolts  would  destroy  the  accurate  alinement 
imperative  with  these  motors. 

Moreover,  the  foundation  should  be  firm  and  not 
subject  to  vibrations.  If  continual  vibrations  are  al- 
lowed, an  undue  wearing,  loosening  and  straining  of 
the  motor  parts  will  ensue,  which  will  have  a  tendency 
toward  an  abnormal  weakening  and  deterioration,  re- 
sulting in  the  development  of  both  mechanical  and 
electrical  defects. 

Good  ventilation  is  necessary  at  all  times  during 
operation,  to  avoid  excessive  heating  of  the  windings. 
Moreover,  the  motor  should  not  be  located  where  it 
will  be  exposed  to  high  temperatures,  if  it  can  be 
avoided. 

To  provide  against  the  injurious  effects  of  over- 
loads, a  motor  of  ample  capacity  to  carry  easily  all 
regular  loads  should  be  chosen.  Moreover,  the  fuses, 
circuit  breakers,  or  relays,  should  be  so  adjusted  that 
they  will  open  the  supply  circuit  before  harm  can  be 
done  to  the  motor. 

If  it  is  necessary  to  install  the  motor  where  it  will 
be  subject  to  dust,  or  flying  pieces  of  wood,  iron  or 
other  materials,  an  enclosed  type  is  preferable.  If, 
however,  an  open  type  is  used,  all  openings  should  be 
covered,  as  far  as  is  consistent  with  good  ventilation, 
by  wire  gauze  or  a  metallic  screen. 

The  motor  should  always  be  so  placed  that  it  will 
be  convenient  of  access  at  all  times  for  inspection, 
cleaning  and  repairs.  A  neglect  of  this  precaution  is 
likely  to  result  disastrously. 


Inspection  and  Cleaning 

'J'O  detect  faults  in  time,  a  careful  inspection  of  the 
motor  should  be  made  at  regular  intervals.  This 
should  consist  of  an  examination  of  the  following 
features  and  conditions :  the  firmness  of  all  bolts, 
screws,  contacts,  brushes,  pulleys,  or  gears;  the  quan- 
tity and  state  of  the  oil  in  the  bearing  wells;  the  varia- 
tion in  the  air  gap ;  the  oil  leakage ;  the  accumulation 
of  dust  or  foreign  matter;  the  variation,  if  any,  in 
alinement;  and  the  general  condition  of  the  windings. 
Moreover,  all  motors  of  the  larger  sizes  should  be 
watched  during  operation.  At  starting,  the  oil  rings 
should  be  examined  with  a  view  to  ascertaining 
whether  they  are  running.  If  this  precaution  is  not 
observed,  a  hot  bearing  may  result  through  the  failure 
of  a  ring  to  start. 

A  frequent  cleaning  should  be  given  to  all  access- 
ible parts  of  the  motor,  the  dust  being  blown  from  the 
windings  by  an  air  hose  or  bellows.  The  motor  should 
also  be  overhauled  occasionally  for  the  purpose  of 
cleaning  and  adjusting  those  parts  which  are  ordi- 
narily inaccessible.  The  frequency  of  this  procedure 
should  depend  upon  the  location  and  conditions  of 
service.  Such  parts  should  be  removed  as  will  permit 
a  ready  access  to  the  interior  portions.  All  accumula- 
tions of  oil  and  dirt  should  then  be  removed  and  the 
oil  in  the  bearing  wells  changed  if  necessary. 

General  Precautions 

YY^^EN  assembling  the  parts  of  a  motor  at  installa- 
tion or  after  overhauling,  extreme  care  should  be 
exercised  in  protecting  the  windings.  The  insulation 
is  easily  broken  open  at  such  times  by  a  slight  wipe 
or  blow.  It  is  also  highly  important  to  avoid  break- 
ing or  injuring  the  oil  rings.  A  slight  distortion  in 
the  shape  of  the  latter  from  that  of  a  true  circle  may 
result  in  their  failure  to  act  properly  when  the  motor 
is  in  operation. 

The  frames  of  motors  employing  high  voltages 
should  be  grounded  to  protect  the  workmen  against 
static  accumulations,  and  injury  due  to  the  possible 
contact  between  the  windings  and  frame  of  the  ma- 
chine. 

In  general,  it  may  be  said  that  the  induction  motor, 
if  properly  installed  and  inspected,  will  operate  with 
but  little  care  and  attention  on  the  part  ofl;he  atten- 
dant. As  a  rule,  it  causes  less  inconvenience  than  the 
direct-current  motor. 


Completion  of  the  hydraulic  development  and 
transmission  project  of  the  Tennessee  Power  Co.  is  an- 
nounced and  current  is  now  supplied  to  all  substations. 
The  plant  is  located  on  the  Ocoee  River,  and  power  is 
transmitted  from  there  to  Nashville,  to  Cleveland,  to 
Chattanooga  and  to  Rome,  Ga.,  with  another  line  to 
Nashville,  Tenn.,  the  voltage  used  being  23,000  and  the 
transmission  line  being  carried  on  steel  towers,  which 
range- from  55  to  205  ft.  in  height,  according  to  location 
and  the  lay  of  the  country  through  which  the  line 
passes. 

In  the  future  development,  a  second  plant  will  be 
built  at  Great  Falls,  on  the  Taney  Fork,  and  power  will 
be  furnished  to  Woodbury,  Murfreesboro,  Smyrna, 
and  Layergne. 

Half  a  million  dollars  is  to  be  spent  for  a  power 
plant  project  to  supply  electric  light  and  power  to  Las 
Vegas,  Nev.,  and  adjoining  valleys.  The  water  for  de- 
veloping the  power  is  to  come  from  the  Charlestown 
mountain  range  above  Indian  Springs,  its  source  being 
II   small  springs. 
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TRIGONOMETRY  AND  THE  SLIDE  RULE 

Functions  of  Angles;  Figuring  the  Right  Triangle  by    Arithmetic  or  the  Rule 

By  H.  L.  Sherman 


TRIGONOMETRY  is  easy.     It  is  not  a  mass  of 
mysterious  formulas  and  equations,  but,  for  the 
most  part,  it  is  just  the  arithmetic  of  angles  and 
triangles.     And    most   of  the   figuring   is   easier 
than  square  or  cube  root,  especially  as  tables  or  a  spe- 
cial set  of  scales  on  the  rule  are  used  for  all  the  more 
difficult  work. 

Functions  of  Angles 

'PHERE  are  a  few  names  to  be  learned,  the  same  as 
in  beginning  to  run  an  engine  or  dynamo.  They 
are  easy,  however,  and  can  readily  be  fixed  by  means 
of  Fig.  1.  C  is  a  right  angle  so  that  c  is  the  hypothe- 
nuse  of  a  right  triangle ;  the  following  relations  and 
definitions  then  hold,  large  letters  denoting  angles  and 
small  letters  the  sides  opposite  corresponding  angles  : 
Function  Abbreviation  Definition  Value 

side   opposite             a               1 
Sine  A  sin        A  —  — 

-^  hypothenuse  c         cosec  A 


Cosine 


Tangent     A 


Cotangent  A 


Secant        A 


Cosecant    A 


Sine  B 


Cosine        B 


Tangent     B 


Cotangent  B 


Secant 


Cosecant     B 


cos       A 


tan 


cotan  A 


sec       A 


cosec   A 


sin        B 


cos       B 


tan        B 


cotan   B 


sec       B 


cosec    B 


side  adjacent 
-^  hypothenuse 
side   opposite 
~  side  adjacent 
side  adjacent 
-4-  side  opposite 
hypothenuse 
-7-  side  adjacent 
hypothenuse 
-^  side  opposite 


1 


sec  A 

1 

cotan  A 


1 


tan  A 

1 
cos  A 

1 
sin  A 


—  =  cos  A 
c 


=:  sin  A 


=  cotan  A 


=  tan  A 


—  =  cosec  A 
a 


sec  A 


Study  of  the  table  will  show  several  important  rela- 
tions. Remember  that,  as  the  sum  of  3  angles  of  a 
triangle  equals  2  right  angles,  or  180  deg.,  B  -|-  A  must 
equal  one  right  angle  or  90  deg.,  since  A  is  a  right 
angle.  B  and  A  are  then  called  complementary  angles. 
Note  that  sin  A  =  cos  B,  which  is  true  of  any  2  angles 
whose  sum  =  90  deg.  Also  that  cos  A  =  sin  B, 
tan  A  =  cotan  B,  etc.,  as  shown,  all  which  relations 


are  true  for  any  complementary  angles.  Note  also 
that  sin  A  =  1  h- cosec  A,  or  the  two  are  reciprocals, 
and  the  other  reciprocal  relations,  all  which  are  true 
as  between  the  functions  of  B  the  same  as  for  A. 
Thus  tan  B  =  l^- cotan  B,  etc. 

Of  these  functions,  the  ones  most  used  are  sine, 
cosine  and  tangent,  and  sine  and  tangent  are  the  ones 
given  on  the  slide  rule  scales,  marked  S  and  T  on  the 
reverse  side  of  the  slide. 

For  the  sake  of  study  and  reference,  tables  of  values 
of  functions  are  given  for  every  20  min.  in  the  Prac- 
tical Reference  Tables  of  this  issue.  The  reader 
knows,  of  course,  that  angles  are  measured  in  degrees 
and  minutes,  360  deg.  constituting  a  complete  circle, 
and  each  degree  being  subdivided  into  60  min.  of 
angle,  so  that  20  min.  is  ^  of  a  degree. 

Comparison   of   Values   from   Definition,   Tables   and 

Rule 

jyjOST  readers  will  be  familiar  with  the  fact  that 
lines  having  the  lengths  3,  4,  5,  in  any  unit,  feet, 
inches  or  yards,  if  used  as  the  sides  of  a  triangle  will 
form  a  right  triangle.     It  is  also  true  that  any  3  lines 
whose  lengths  are  even  multiples  or  equal  parts  of  3,  4, 


c    / 

/         4^ 

/A                       4   c 

II 
8 

C                                     A\ 

r/G.  / 

F/G.e 

PIG.  1.     THE  RIGHT  TRIANGLE  AND  ITS  PARTS 
FIG.   2.      TRIANGLE   WITH   SIDES   IN   PROPORTION   OF    3,    4,    5 

5  will  form  a  right  triangle,  as  6,  8,  10;  9,  12,  15;  \]/2, 
2,  23/2,  etc.  Let  us  take  the  triangle.  Fig.  2,  and  find 
the  angles  A  and  B. 

a 
To   find   angle   A,   sin   A  =  — =  1^ -^  23^  =  0.6; 

c 

looking  in  the  tables  in  column  headed  sin,  we  find 
that  36  deg.  40  min.  is  less  and  37  deg.  is  greater, 
hence  angle  A  is  between  these  and  it  will  be  near 
enough  for  most  purposes  to  call  it  36  deg.  50  min. 
Of  course,  if  great  accuracy  is  necessary,  a  longer 
table  could  be  used,  giving  the  values  for  each  minute 
of  arc. 

Now  for  the  slide  rule,  when  finding  the  sine  use 
A  and  B  scales.  Under  1.5  on  A  place  2.5  on  B,  and 
bring  the  runner  to  1  at  right  of  scale  B.  Remove 
the  slide  and  reverse  it  in  the  guides,  bring  the  ends 
of  scales  into  agreement,  and  under  the  runner  on  the 
S  scale,  will.be  found  36.8  deg.  As  1  deg.  =^  60  min., 
0.8  deg.  =  60  X  0.8  =  48  min.,  so  we  have  36  deg.  48 
min.,  which  nearly  agrees  with  the  36  deg.  50  min. 
from  the  table. 
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Let    us    now    find    angle    B    from    the    tangent, 
b 
Tan  B  =  —  =  2  -i-  IJ^  =  l.,333.    Looking  in  the  tables 

a 
under  the  column  head  tan,  we  find  that  it  is  over  45 
deg.,  as  the  highest  value  in  a  column  having  tan. 
at  the  top  is  1.000.  We  look  for  the  columns  having 
tan.  at  the  bottom,  which  are  for  the  degrees  in  the 
right-hand  index  column,  and  find  that  the  value  for 
53  deg.  is  too  small,  and  for  53  deg.  20  min.  is  too 
large.     We  would  therefore  take  it  as  53  deg.  10  min. 

Now  using  the  slide  rule,  for  figuring  tangents, 
use  scales  C  and  D,  and  over  2  on  D  set  1.5  on  C, 
and  turn  over  the  rule.  In  the  curved  opening  at  the 
right-hand  end  will  be  found  an  index  line  which  will 
read  on  the  T  scale.  It  is  necessary  to  remember 
that,  as  we  saw  from  the  tables,  the  tangent  of  45 
deg.  is  1.000,  and  the  rule  shows  it  also,  for  if  the 
slide  be  set  to  divide  any  number  by  itself,  the  index 
on  the  back  of  the  scale  points  to  45  on  the  T  scale. 

It  is  easy  to  see  from  the  numbers  used  in  the 
division  whether  the  value  is  greater  or  less  than  1 ; 
in  the  present  case  it  is  greater,  hence  the  angle  ie 
more  than  45  deg.  In  such  case  we  count  backwards 
down  the  scale,  increasing  the  reading;  thus,  the  right- 
hand  end  of  the  scale  is  45  deg.,  then  40  becomes  50 
deg.,  35  becomes  55,  30  becomes  60,  25  becomes  65, 
20  becomes  70,  etc.  In  other  words,  each  division 
takes  the  value  of  the  difference  between  itself  and  90 
deg.  In  reality,  we  are  working  with  the  cotangent  of 
the  angle,  which,  as  already  shown,  is  the  reciprocal 
of  the  tangent  or  is  the  tangent  of  90  deg.  minus  the 
given  angle,  but  the  simplest  way  to  remember  the 
use  on  the  slide  rule,  is  to  count  from  the  45  deg.  end 
to  the  left,  by  fives  and  the  last  division  by  ones,  or, 
if  the  tangent  is  greater  than  1,  subtract  the  scale 
reading  from  90  deg.  to  get  the  real  angle. 

As  the  rule  now  stands,  counting  from  the  right 
we  get  53  deg.  10  min.  (Note  that  there  are  6  subdi- 
visions to  each  degree  on  the  T  scale,  so  that  each  sub- 
division equals  10  min.)  Reading  the  other  vvay,  the 
scale  value  is  36  deg.  50  min.  and  this  from  90  deg. 
gives  53  deg.  10  min.  as  before. 

Now  we  have  seen  that  the  sum  of  A  and  B  must 
equal  90  deg.  Our  value  of  A  from  the  sine  was  36 
deg.  50  min. ;  the  value  of  B  from  the  tangent  was  53 
deg.  10  min. ;  adding  the  2  gives  90  deg.,  so  that  the 
work  proves. 

It  will  be  good  practice  to  draw  any  right  triangle, 
measure  the  sides,  and  compute  the  values  of  the 
angles,  checking  the  values  as  figured  from  the  sines 
against  those  from  the  tangents,  and  the  sums  against 
90  deg.  Exact  agreement  cannot  always  be  obtained, 
but  the  check  should  come  reasonably  close,  not  over 
20  min.  out,  if  the  work  is  correctly  done. 


GREAT  COAL  RESERVES 

Estimated  Amount  in  4   Fields   in   Colorado 

WHEN  the  <otal  production  of  coal  in  the 
United  States,  great  as  it  is,  is  compared  with 
the  known  tonnage  in  the  ground  it  sinks 
into  relative  insignificance.  Thus,  4  recently 
described  coal  fields  in  Colorado  are  estimated  by  the 
United  States  Geological  Survey  to  contain  more  than 
12  billion  short  tons  of  coal,  or  ^  of  the"  total  amount 
of  coal  that  has  been  mined  and  lost  through  mining 
processes  in  the  United  States  since  the  beginning  of 
the  industry.     These  are  known  as  the  coal  fields  of 


the  Grand  Mesa  and  the  West  Elk  Mountains,  Colo- 
rado, and  are  discussed  by  Willis  T.  Lee  in  Bulletin 
510,  just  issued  by  the  United  States  Geological  Sur- 
vey. 

The  investigations  described  in  the  bulletin  ex- 
tended over  a  period  of  3  yr.  and  were  made  for  the 
purpose  of  ascertaining  the  geologic  relations  of  the 
coal-bearing  rocks  to  other  formations,  of  classifying 
the  land  by  legal  subdivisions  as  coal  land  and  non- 
coal  land,  and  of  determining  the  value  of  the  coal 
land  by  ascertaining  the  thickness  of  the  coal  beds, 
the  character  and  quality  of  the  coal,  its  accessibility 
with  reference  to  topographic  features,  and  its  loca- 
tion with  reference  to  lines  of  transportation. 

Because  of  the  uncertainty  in  many  places  as  to 
the  number  of  coal  beds  and  the  still  greater  vmcer- 
tainty  as  to  their  variations  in  thickness,  no  close 
estimate  can  be  made  of  the  quantity  of  coal  in  the 
fields. 

A  copy  of  Bulletin  510  can  be  had  on  application 
to  the  Director  of  the  Geological  Survey  at  Wash- 
ington, D.  C. 

MAKING  ROPE  BY  THE  TWO- 
PART  METHOD 

THE  modern  system  of  making  rope  has  been  de- 
veloped along  the  lines  which  have  resulted  in  2 
distinct   methods.      By  one   method   the   strands 
are   formed   on   one   type   of   machine   and   then 
twisted  into  rope  on  another.     By  the  other  method 
both  operations  are  performed  on  a  single  machine. 

In  making  rope  by  the  first  method  the  yarns  are 
first  drawn  from  the  bobbins  through  perforated  plates, 
the  number  of  yarns  being  so  distributed  as  to  con- 
verge in  layers  at  the  proper  angles  around  one  central 
yarn.  They  then  pass  into  a  tube  in  which  the  whole 
mass  is  compressed  and  twisted  by  the  revolution  of 
the  long  carriage  or  flyer.  The  strand  is  pulled 
through  the  tube  by  2  capstans  which,  i)y  holding  it 
taut,  keep  the  twist  uniform. 

The  laying  process  or  the  twisting  of  the  strands 
into  rope  is  accomplished  by  passing  the  strands 
through  openings  in  a  top-piece  jvist  above  the  flyers, 
causing  them  to  converge  into  a  central  tube  still  high- 
er up. 

Plymouth  Products  describes  the  operation  as  fol- 
lows :  When  the  machine  is  in  operation  the  whole 
lower  portion,  from  the  tube  down  revolves  either  to 
the  right  or  left  as  the  goods  require,  and  thus  puts 
the  twist  into  the  rope.  This  twist  being  opposite, 
always,  to  that  of  the  strands,  the  natural  tendency 
of  the  latter  as  they  are  laid  together  would  be  to 
loosen  up.  To  counteract  this,  each  flyer  is  made  to 
revolve  on  its  own  axis — in  a  direction  opposite  to 
the  general  direction  of  the  machine.  Each  reel  re- 
volves also  on  its  axis  to  feed  out  the  strand — the 
effect  of  the  changing  load  being  met  as  before  by  a 
friction  attachment. 

Overhead  pulleys,  which  perform  the  same  mission 
for  the  rope  that  the  capstans  previously  did  for  the 
strands,  deliver  the  finished  product  onto  a  belt-driven 
coiling  reel,  where  it  is  guided  into  even  layers  by  the 
workmen  tending  the  machine. 

As  already  explained,  the  laying  machine  is  used  in 
the  same  way  when  3  ropes  are  made  into  a  cable. 
When  a  4-strand  rope  is  to  be  turned  out  the  machine 
has  4  strand-reels.  If  the  strands  are  to  be  laid  around 
a  heart  rope,  as  in  transmission  goods,  the  heart  feeds 
directlv  into  the  twist  tube  from  a  smaller  reel. 
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NOVEL    STEEL    STACK    ERECTION 

Y^E  seldom  see  or  hear  of  a  steel  smokestack  130  ft. 
high  being  erected  in  any  other  manner  than  piece- 
meal. But  here  is  a  case  at  the  Patterson  Rubber 
Co.'s  new  mill  in  Lowell,  Mass.,  on  April  10,  where  a 
120-ft.  steel  stack  5  ft.  8  in.  in  diameter  of  •}^-in. 
plate  weighing  21  tons  was  erected  and  set  on  its 
foundation  in  just  1^  hr.  from  the  time  the  block  and 
tackle  were  connected  to  its  center. 

The  stack  was  hoisted  into  position  by  the  use  of 
a  pair  of  gin  poles  80  ft.  long,  which  were  resupported 
in  a  vertical  position  by  guy  cables.     The  gin  poles, 


thoroughly  clamped  together  by  bolts  and  straps  the 
entire  length  of  the  poles.  The  magnitude  of  the  job 
may  be  better  conceived  when  we  consider  it  required 
nearly  20  tons  of  rope  and  tackle  and  blocking  in- 
cluding the  gin  poles  to  perform  the  work.  It  required 
about  360  ft.  of  rope  to  make  the  sling  attached  to 
the  center,  and  the  falls  attached  to  each  side  used 
700  ft.  of  rope.  The  erecting  of  the  stack  was  given 
in  charge  of  S.  Miller  of  the  Taunton  Teaming  Co., 
who  is  a  master  rigger  and  deserves  much  credit  for 
performing  this  extraordinary  feat. 

The   stack    is   bell-shaped   at    the   base,    being    in- 
creased to  13  ft.  in  diameter  and  is  intended  to  with- 


FIG.  1.     THE  STACK  ON  THE  WAYS 


80    ft.     long,    were     supported     in     a     vertical     posi- 
tion   by    guy    cables.      The    gin    poles    consisted    of 
several    pieces    of    10-in.    timber    10    ft. 
end    to    end,    the    pieces    arranged    to 
and    reinforced    by    heavy    4-in.    planks 


long,  placed 
break  joints 
which    were 


stand  all  wind  and  storm  without  the  use  of  guy 
wires,  being  held  to  the  14-ft.  concrete  foundation  by 
7  anchor  bolts  and  the  inside  brick  lining. 

Figure  1  shows  the  stack  just  leaving  the  ground, 
and  Fig.  2  just  after  it  had  been  set  into  position. 
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The  stack  was  delivered  at  the  side  track  of  the 
Rubber  Company  by  the  builders,  the  Hodge  Boiler 
Co.,  in  3  sections,  and  put  together  before  lifting. 

It  is  evident  that  the  job  of  raising  this  stack  and 
setting  it  on  the  foundations  over  the  bolts,  was  no 


READY  TO  BOLT  IN  PLACE 


easy  one,  but  the  time  required  and  the  evident  great 
convenience  of  riveting  up  courses  in  a  horizontal  posi- 
tion rather  than  in  place,  would  seem  to  indicate  that 
this  method  of  constructing  steel  stacks  is  an  advance 
in  engineering  practice.  R.  A.  Cultra. 


STEAM  BOILER  PROBLEM 

I  NOTE  letter  by  Charles  P.  Holleran,  page  421  of 
Practical  Engineer  for  April  15.  It  seems  to  me 
that  Dalton's  laws  of  vapor  tensions  cannot  satisfac- 
torily be  applied  to  the  problem  presented.  Mr.  Hol- 
leran seems  to  assume  that  the  air  contained  in  his 
boiler  does  not  absorb  an  appreciable  quantity  of 
heat  from  the  vapor  and  water  below  it.  This  is,  I 
think,  improbable,  but  the  pressure  is  what  concerns 
us  most,  as  that  seems  to  have  decreased  according 
to  Mr.  Holleran's  observation  of  the  steam  gage. 

Since  a  given  volume  of  air  at  a  given  pressure, 
100  lb.  per  square  inch,  displaces  an  equal  volume  of 
steam  at  a  pressure  of  lOQ  lb.  per  square  inch,  while 
they  are  both  confined  in  the  boiler,  it  is  evident 
that  they  will  require  an  equal  amount  of  space 
no  matter  where  they  are,  their  pressure  remaining 
unchanged,  and  since  the  air  was  in  the  boiler  dur- 
ing the  period  while  steam  was  being  gotten  up, 
which,  let  us  say  was  one  hour,  would  be  satisfied 
without  resorting  to  Dalton's  laws,  that  the  tempera- 
ture of  the  air  was  practically  the  same  as  that  of 
the  most  of  the  contents  of  the  boiler.  I  never  before 
heard  of  a  case  where  the  pressure  carried  on  a  boiler 
decreased  somewhat  when  it  was  being  cut  into  serv- 
ice, under  any  conditions,  and  I  do  not  understand 
how  it  in  reason  could  decrease. 


Mr.  Holleran's  letter  seems  to  indicate  that  the 
generation  and  disengagement  of  steam  was  impeded 
or  discontinued  while  the  entrapped  air  was  escaping 
from  the  boiler,  but  I  think  it  is  not  likely  to  occur. 
I  would  say  to  him  that  neither  pressure  nor  lack 
of  pressure,  nor  any  condition  of  pressure  was  due  to 
the  volume  of  air  in  his  boilers.  Neither  was  it  pos- 
sible under  normal  conditions.  T.  C.  R. 


ELECTRIC  BELL  WIRING 

^^  A-.  A.  in  the  March  15  issue  asks  how  to  ring  one 

or  more  bells  at  different  places  at  the  same  time 

and  receive  answer.    The  drawing  herewith  shows  the 

wiring  I  have  seen  used  for  years.     If  one  bell  goes 


BELL  WIRING  FOR  RINGING  AND  ANSWERING 

wrong  it  don't  make  any  difference  with  the  others. 
The  important  .point  is  to  have  the  third  wire  con- 
nected to  same  terminals  as  the  push  button. 

Charles  Day. 

A  CRITICISM 

CONCERNING  A.  W.  Griswold's  letter,  page  465, 
May  1  issue,  "No.  12"  of  examination  questions 
from  a  previous  issue  of  Practical  Engineer,  this  ques- 
tion— though  legitimate  in  itself — is  really  an  artful 
catch  question  and  might  mislead — probably  has — 
many  a  really  good  and  capable  engineer.  The  osten- 
sible object  in  asking  that  question  is  to  learn  from  a 
candidate  how  skillful  he  would  be  in  keeping  his 
engine  running  with  full  .load,  after  the  condensing 
apparatus  had  broken  down  or  become  otherwise  de- 
ranged so  that  it  would  have  to  be  cut  out  of  service. 
Most  candidates  would  assume  that  is  what  the  e?cam- 
ining  engineer  has  in  mind  when  asking  the  question 
referred  to  as  No.  12  in  Mr.  Griswold's  letter. 

But  it  seems,  from  what  the  author  of  that  letter 
says,  that  the  real  object  is  to  discover  if  the  candi- 
date would  resort  to  blocking  up  the  governor  in 
order  to  carry  the  load.  In  that  particular  case  cited 
by  Mr.  Griswold,  a  remedy  other  than  blocking  up 
the  governor  is  given ;  but  suppose  there  were  no  line 
steam  connection,  then,  lengthening  the  low  pressure 
cutoff  would  do  no  good.  Suppose,  in  such  a  predica- 
ment, that  only  one  hour  more  has  to  be  run,  would 
not  most  men  take  a  chance  on  blocking  up  the  gov- 
ernor rather  than  shut  down  and  thereby  acknowledge 
defeat?  Of  course,  defeat  under  those  circumstances 
would  be  ignominious,  but  most  men  will  shrink  from 
it  anyway. 

Again,  suppose  a  single  cylinder  condensing  en- 
gine or  a  single  cylinder  noncondensing  engine,  in 
the  former  the  condenser  sfives  out  and  in  the  latter 
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the  steam  gives  out  at  the  boiler,  and  the  full  load 
is  on  the  engine.  With  the  loss  of  pressure  in  the 
cylinder,  the  engine  in  each  case  will  slow  down  and 
the  governor  (presuming  a  Corliss  or  similar  engine) 
will  come  down,  perhaps  low  enough  to  stop  the 
engine  altogether.  But,  by  blocking  up  the  gover- 
nor so  as  to  make  the  cutoff  mechanism  work,  the 
engine  may  carry  the  load  at  a  reduced  speed.  Then 
comes  in  the  element  of  danger  in  case  the  gover- 
nor belt  broke  or  the  load  suddenly  became  relieved. 

Under  those  circumstances,  however,  the  engineer 
himself,  or  a  capable  assistant,  should  be  right  at 
hand,  ready  to  act  in  case  of  any  possibility  of  such 
danger  occurring.  Engineers  and  those  concerned 
around  power  plants  must  always  take  a  certain 
amount  of  risk  in  order  to  keep  things  going.  If  an 
engineer  shut  down  every  time  that  a  risk  was  in- 
volved, how  long  could  he  hold  his  job?  Of  course, 
in  the  face  of  positive  and  real  danger  no  engineer  is 
going  to  do  anything  that  endangers  life  or  property, 
merely  to  "keep  her  going"  an  hour  or  so  longer. 

In  extreme  cases  of  need,  and  under  intelligent 
management,  I  do  not  believe  that  blocking  the  gov- 
ernor is  as  dangerous  a  thing  as  many  suppose.  It 
should  be  the  last  resort,  because  of  the  remote  possi- 
bility of  a  terrible  accident,  just  as  opening  a  bilge 
injection,  on  board  ship  at  sea,  is  a  last  resort  to  keep 
her  afloat.     But,  as  a  last  resort,  who  would  not  do  it? 

To  the  readers  of  Practical  Engineer  at  least,  that 
question  (No.  12)  will  lose  its  force  as  a  "catch," 
since  Mr.  Griswold  has  given  the  tip  as  to  the  answer 
expected,  and  the  one  to  avoid.  Don't  you  think  that 
even  the  best  engineer  could  be  trapped,  by  a  skillful 
and  tricky  questioner,  which  would  prove  just  one 
thing,  the  candidate  is  human — he  erred  in  that  par- 
ticular instance,  and  lost?  But  it  would  not  conclu- 
sively prove  that  he  is  not  a  safe  and  competent 
engineer.  Charles  J.  Mason. 


PRESSURE   ALARM 

JT    sometimes    happens    that    the    safety   valve    on   a 
boiler  is  piped  to  blow   through  the   roof  and   can 
not  be  heard  well  by  the   attendant. 

In  such  cases,  particularly  where  there  is  no 
damper  regulator  the  safety  valve  may  blow  for  some 
time  unnoticed  by  the  attendant  and  thus  cause  con- 
siderable waste  of  steam  as  well  as  annoyance  to 
neighbors. 


GAGC 
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CONNECTIONS  FOR  PRESSURE  ALARM 

An  efficient  remedy  can  be  had  by  inserting  a 
brass  plug  in  the  glass  in  front  of  steam  gage  and 
adjusting  glass  so  that  when  the  hand  on  the  steam 


gage  points  to  a  pressure  slightly  lower  than  that  at 
which  the  safety  valve  will  start  blowing,  the  hand 
will  make  a  metallic  contact  with  the  plug  in  the 
glass. 

By  connecting  an  electric  bell  in  the  usual  manner, 
using  the  plug  as  one  terminal  and  grounding  the 
other  wire  on  some  steam  pipe  or  feed  pipe  to  boiler, 
the  alarm  will  be  given  in  sufficient  time  to  close  the 
draft  and  prevent  the  safety  valve  from  blowing. 

The  same  device  could  be  used  to  announce  a 
drop  in  pressure  on  a  boiler  or  any  pressure  tank. 

Howard   R.  Tavlor. 


TURBINE  ACCIDENT 

ACCOMPANYING  sketch  shows  a  result  of  an  acci- 
dent which  happened  to  a  500-kw.  horizontal  Curtis 

turbine  at  a  plant  where  I  am  employed  as  engineer. 
The  exhaust  head  of  turbine  was  cracked  as  shown 

and   blown   outward    so   that   the   end   of  a   2-ft.   rule 

could  be  pushed  in. 

We  immediately  went  to  work  to  get  it  in  shape 

again    and    by    taking   out    one    stud    on    top    side    of 

flange   and    drilling    out     threads     then    drilling    hole 

opposite,  we  were  able  to  get  a  -)^  bolt  clear  through 
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REPAIRS  MADE  ON  TURBINE 

with  plenty  of  clearance  on  the  edge  of  bucket  wheel. 
This  operation  was  repeated  all  the  way  down  the 
crack  and  when  we  got  away  from  ribs  and  flanges 
a  piece  of  ^  by  4-in.  flat  iron  was  put  over  the  ends 
of  bolts  to  give  a  good  long  bearing  in  pulling  to- 
gether, so  as  not  to  break  out  thinner  portion  with 
the  strain.  At  the  bottom  it  was  impossible  to  drill 
for  bolt  so  a  clamp  strap  was  made  of  34  by  3-in. 
flat  steel  and  put  on;  further  down  a  jack  bolt  was 
put   in   between   turbine   base   and   exhaust   head. 

When  all  was  ready  the  break  was  carefully  pulled 
together  until  open  alDOUt  1/16  in.,  then  a  thin  solu- 
tion of  Smooth-on  iron  cement,  No.  1,  was  made  and 
the  condensing  pump  started  very  slowly,  the  cement 
was  pulled  into  the  crack,  being  applied  with  a  brush. 

Beginning  at  the  top  and  working  down,  the  bolts 
were  tightened  one  at  a  time  as  fast  as  a  good  portion 
of  the  cement  worked  in,  then  strap  clamp  and  lastly 
the  jack  bolt  bringing  the  part  back  into  its  original 
position  so  closely  that  it  can  hardly  be  seen.  This 
happened  on  Jan.  13,  and  the  machine  is  still  in  opera- 
tion in  this  condition,  as  we  are  carrying  a  vacuum 
of  38V2   in.     This  shows  a  pretty  tight  job. 

We  have  a  new  part  on  hand  which  will  be  put  in 
the  first  time  we  can  spare  the  machine  long  enough. 
The  whole  job  took  only  5  hr.  J.  W.   L. 


Don't  be  content  with  doing  only  your  duty.  Do 
more  than  your  duty.  It's  the  horse  who  finishes  a 
neck  ahead   who   wins  the    race. 

— Andrew   CarneHe. 
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STEAM  PIPE  LINE 

ACCOMPANYING  diagram  illustrates  a  steam  pipe 
line  in  a  pumping  plant.     It  consists  of  2  separate 
8-in,  lines  from  the  boiler  plant  which  is  located  several 
hundred  yards  away  from    the  pumping  plant. 

The  2  lines  were  run  in  order  to  be  sure  that  the 
plant  would  always  have  a  supply  of  steam,  for  if 
line  A  became  out  of  order  valve  B  could  be  shut  and 
the  plant  run  on  steam  from  line  C.  Similarly,  if  line 
C  got  out  of  order  valve  D  could  be  shut  and  the  plant 
run  on  steam  from  line  A. 

The  3  pumps  were  controlled  by  valves  E,  either 
of  which  could  be  run  at  any  time ;  most  of  the  time 
2  of  them  were  running  while  the  third  was  given  an 
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STEAM  PIPING  TO  PUMPS 

overhauling.  The  lines  as  originally  built  did  not 
contain  the  valves  F  and  one  day  the  center  pump  was 
running  when  one  of  the  pipes  between  valve  E  and  the 
pump  broke  clear  off. 

Valve  E  could  not  be  reached  to  turn  off  the  steam 
and  before  valves  B  and  D  could  be  reached  the  room 
was  full  of  steam  and  there  was  no  other  way  to  shut 
off  the  steam  except  at  the  boiler  house,  to  reach  which 
the  engineer  had  to  do  some  pretty  lively  sprinting. 

Valves  F  were  then  put  in  the  line  outside  the  pump 
house  and  it  proved  to  be  fortunate,  as  not  long  after- 
ward the  same  accident  happened,  only  this  time  the 
engineer  just  shut  off  valve  F  and  then  closed  valve 
E  of  the  pump  on  which  the  accident  occurred. 

J.  G.  G. 


GAGE  GLASSES 


R 


ICHARD  THIEDE'S  letter  in  the  May  15  issue  is 

very  interesting,  as  it  explains  many  reasons  for 
gage  glasses  breaking,  and  is  instructive  in  that  it 
tells  how  to  overcome  these  difficulties  or  be  prepared 
to  meet  them. 

Several  of  these  difffculties  could  be  overcome  by 
using  a  water  gage  so  designed  that  the  glass  would 
not  have  to  be  taken  out  to  be  cleaned  nor  the  valve 
removed  from  the  boiler  in  order  thoroughly  to  re- 
move scale  or  sediment  from  the  steam  and  water 
arms. 

In  other  words,  a  water  gage  to  be  thoroughly 
effective  should  be  so  designed  that  by  removal  of  a 
plug,  or  similar  device,  a  swab  could  be  passed  straight 
down  through  the  glass  and  a  thorough  inspection 
could  be  made  of  all  passages  leading  to  the  glass 
without  removing  glass,  packing  nuts  or  gaskets. 

Also,  the  valve  stem  should  be  capable  of  being 
removed  without  taking  the  gage  from  the  boiler, 
which  would  enable  the  engineer  to  clean  out  passages 
from  the  boiler  to  the  gage  and  not  disturb  alinement 
of  glass ;  in  fact,  these  passages  should  be  cleaned  out 
without  removing  glass  whatsoever.  Offset  passages, 
small  pockets  or  projections  should  be  avoided  in  the 
water  gage  design  and  there  should  not  be  a  portion 
of  it  that  cannot  be  readily  cleaned  without  removing 
from  the  boiler. 


If  an  engineer  would  bear  this  in  mind  in  specify- 
ing water  gages  and  purchasing  such  devices  he  would 
not  be  troubled  from  some  of  the  causes  of  which 
Mr.  Thiede  speaks.  L.  deL.  Berg. 


FINDING  RADIUS  OF  FLANGE 

JN  issue  of  May  15,  page  512,  W.  Simpson  gives  a  very 
good  way  to  find  the  diameter  of  circle,  a  part  of 
which  forms  the  curve  of  a  flange. 

I  should  like  to  submit  a  simpler  and  shorter  way 
that  is  easily  remembered. 

Bend  a  piece  of  soft  iron  or  a  wire  to  fit  the  curve 
nicely  and  by  laying  this  curved  template  on  paper 
draw  a  curve  of  any  length,  either  same  as  flange  or 
different,  as  best  suits  the  conditions.     On  this  curve 


FINDING   RADIUS    OF    FLANGE 

locate  3  points  spaced  apart  by  easily  divided  distances. 

Draw  straight  lines  from  1  to  2  and  from  2  to  3, 
making  in  effect  2  short  chords.  Bisect  these  2  chords 
and  erect  perpendiculars  extending  towards  the  center. 
Where  these  2  perpendiculars  cross  is  center  of  cir- 
cle. This  will  be  recognized  as  applying  the  principle 
that  a  circle  can  be  drawn  through  any  3  points  that 
are  not  in  a  straight  line. 

The  curve  can  be  laid  out  on  paper  and  radius 
measured  with  straight-edge. 

A  steel  tape  hooked  by  end  ring  to  a  nail  could  be 
used  as  experimental  radius  and  flange  moved  toward 
or  away  from  nail  till  an  arc  corresponds  to  the  inner 
side  of  flange  from  end  to  end. 

Charles  M.   Green. 


For  those  who  are  interested  in  the  topography  of 
the  different  parts  of  the  country,  or  for  those  who  are 
considering  the  buying  of  land,  the  maps  issued  by  the 
U.  S.  Geological  Survey  are  of  great  interest  and  value. 
These  maps  are  made  on  scales  of  2  in.  to  the  mile  up 
to  5^  in.  to  the  mile,  for  different  sections,  and  are  now 
available  for  many  regions  throughout  the  country,  from 
Oregon  to  California,  and  from  Wisconsin  to  Louisiana. 
The  maps  show  the  elevation  and  rise  in  elevation,  the 
roads,  location  of  rivers  and  springs,  and  give  in  every 
way  complete  information  as  to  the  character  of  country. 
An  index  showing  what  areas  are  covered  by  these  maps 
can  be  had  from  the  Director  of  the  Geological  Survey, 
Washington,  D.  C,  and  the  maps  themselves  can  be  had 
for  TO  cents  each,  which  hardly  covers  the  cost  of  print- 
ing. They  are  maps  such  as  cannot  be  procured  in  any 
other  way,  and  if  they  were  procurable  through  regular 
map  publishing  houses,  would  cost  several  dollars  each. 
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Piston  Ring  Holder 

P^  HANDY  device  to  compress  or  set  piston  rings 
in  gas  engines  can  be  made  by  taking  2  pieces  of 
strap  iron  about  14  in.  long  and  1  in.  wide  and  bend- 
ing into  shape  shown  in  the  illustration.  Rivet  them 
together  with  the  stationary  dog  A  between  them, 
then  fasten  the  movable  dog  B  in  the  handle.  This 
dog  is  fastened  with  one  rivet,  which  allows  it  to  swing 
out  freely.  These  2  dogs  are  made  of  iron  pieces 
or  steel.    Dog  A  is  plain,  while  dog  B  has  sharp  teeth 
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DEVICE  FOR  HOLDING  PISTON  RINGS  WHILE  PUTTING  PISTONS 

IN    PLACE 


to  hold  or  grip  the  compression  band  C,  which  is  a 
piece  of  a  clock  spring  of  the  desired  length,  or  better 
still,  an  old  spring  from  a  phonograph.  This  band 
must  be  of  sufficient  length  to  go  around  the  engine 
piston. 

This  device  can  be  easily  adjusted  from  a  large 
to  a  small  piston  ring  quickly  by  pulling  back  the  dog 
B  and  pulling  in  the  compression  band  C  and  pressing 
the  dog  B  back  in  place,  which  locks  securely. 

G.  H.  Holter. 


Broken  Foundation 

'ppIE  14  by  30  Corliss  in  my  plant  was  installed  after 
a  trial  had  been  made  with  an  engine  which  did  not 
give  satisfaction.  Instead  of  blasting  the  old  founda- 
tion out  the  people  who  owned  the  plant  added  a 
block  of  concrete  on  each  end  and  set  the  Corliss  on 
it.  Cheap,  but  bad  practice,  as  anyone  knows  who  has 
tried  to  splice  old  and  new  concrete  without  special 
provision.  After^  I  had  had  the  plant  for  about  G 
months  I  got  water  in  the  cylinder  and  shook  things 
up  considerably.  After  this  I  noticed  the  foundation 
was  cracked  in  2  places,  just  in  front  of  the  cylinder 
and  just  behind  the  pillow  block.  It  was  necessary  to 
run  every  night  and  the  stud  bolts  had  broken  on  the 
cylinder  and  pillow  block  when  I  noticed  it  so  I  had 
practically  3  pieces  of  engine.     I  cut  a  timber  the  right 


length  for  it  and  the  jack  to  reach  the  back  wall  from 
the  cylinder  head  and  tightened  the  jack;  another  jack 
and  timbers  to  another  solid  wall  from  the  pillow 
block  held  it  until  I  could  do  a  more  permanent  job. 
In  fact,  the  result  was  beyond  my  expectations. 

To  make  a  more  permanent  job,  I  first  cut  2  chan- 
nels in  the  concrete  the  whole  length  of  the  founda- 
tion and  put  in  2  l^-^-in.  rods  with  plates  on  the  ends. 
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METHOD    USED    TO   PATCH   A    FOUNDATION 

Then  I  made  some  rock  drills  and  drilled  slantingly, 
as  illustrated,  "toe  nailing"  on  a  larger  scale.  I  put 
in  8  of  these  and  left  the  drills  in  the  holes.  Then 
I  ran  sulphur  into  the  drill  holes  with  the  steel  in  them. 
They  took  100  lb.  of  sulphur.  Then  I  put  concrete 
over  the  rods  in  the  channels  I  had  made  and  my 
foundation  looked  as  good  as  ever.  It  has  been  run- 
ning 2  yr.  now  and  has  not  moved,  apparently  as  good 
as  new.  A.  J.  W. 


The  sixtef.nth  industry  secured  for  the  Pittsburgh 
district  by  the  Pittsburgh  Industrial  Development  Com- 
mission is  the  Pittsburgh  Electric  Furnace  Co.  The 
plant  of  the  concern  will  be  in  the  Homewood  district 
of  the  city.  It  will  be  the  only  one  of  its  kind  on  earth 
and  will  add  greatly  to  the  prospects  of  securing  precious 
metals  from  the  ground. 

The  furnace  company  will  devote  its  energy  to  the 
reduction  of  precious  ores  by  electricity.  Through  ex- 
periments to  be  made  at  the  works  it  is  predicted  that 
low  grade  ore  bodies,  heretofore  commercial  impossibili- 
ties, will  be  made  profitable  for  operation  by  the  instal- 
lation of  electric  furnaces  at  the  mines.  This  is  for  the 
purpose  of  making  possible  the  shipment  of  valuable 
metals  from  mines  far  removed  from  transportation.  All 
ores  will  be  treated,  save  iron  and  steel,  and  a  complete 
testing  plant  erected,  as  well  as  miniature  blast  furnaces 
and  converters.  It  is  also  proposed  to  build  a  chemical 
laboratory  for  the  making  of  chemical  analysis.  Work 
on  the  buildings  is  to  be  begun  at  once. 
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Expert  Help   When  In  'trouble.     If  You   Want 
Quick  jinswer  Enclose  a  Stamp 


Winding  an  Armature 
p LEASE   inform   me   how  to  wind   and   connect  an 

armature  for  a  20-hp.,  550-v.,  machine  1250  r.p.m., 
having  120  slots  with  60  commutator  segments.  What 
is  the  voltage  between  coils  and  between  segments? 
Is  the  voltage  the  same  between  each  two  coils  ?  That  is, 
is  there  any  difference,  whether  the  coil  is  horizontal 
or  vertical  to  the  lines  of  force?  What  kind  of  motor 
will  run  on  either  d.c.  or  a.c.  current?  What  is  the 
amount  of  current  flowing  in  the  rotor  of  a  3-phase 
175-hp.  induction  motor  with  39  amp.  per  phase,  2200 
v.,  wound  with  internal  starting  resistance?  What 
voltage  is  there?  L.   L.   P. 

A.  We  will  assume  the  following;  viz.,  (a)  that 
the  motor  is  shunt  wound  and  that  the  field  current 
is  3  per  cent  of  the  load  current;  (b)  diameter  is  12 
in. ;   (c)   actual  length  of  punchings  7.5  in. ;  (d)   elec- 


12  X  3.1416  =  37. S  in.  circumference  of  armature. 

37.8 
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FIG.    1.      FORilER   FOR   WINDING    ARilATURE    COILS' 

trical  efficiency  is  90  per  cent  and  efficiency  of  con- 
version 90  per  cent;  (e)  that  field  is  of  proper  strength 
to  give  standard  densities  in  different  parts  of  the 
circuit — i.  e.,  that  the  field  is  already  designed ;  (f) 
that  pole  space  is  130  deg. 
Calculations: 

20  X  746 

=  18400  +  watts    motor   will    take   at    full 

0.90  X  0.90 

load. 

18400 

=  33.5  amp.  motor  will  take  at  full  load. 

550 

33.5  X  0.03  =  1.005  amp.  taken  by  field. 
Call  this  1.5  amp.     Then 

33.5  amp.  —  1.5  amp.  =  32  amp.  taken  by  armature  at 
full  load. 

20  X  'J'le 


0.90 
16600  watts  consumed  in  armature  at  full  load. 

1(;6U0 


32 

515  volts  counter  e.m.f.  generated  by  armature  at  full 
load. 

Calling  this  520  volts,  our  problem  becomes  that 
of  designing  a  520-volt  generator  of  the  above  de- 
scription. 


120 
0.314  in.  slot  pitch;  i.  e.,  width  of  slot  plus  width  of 
tooth. 

We  may  divide 'this  slot  pitch  as  follows:  slot  0.170 
in. ;  tooth,  0.144  in. 

Assuming  13  per  cent  of  the  length  of  the  armature 
iron  to  be  oxidation  or  other  insulation  between 
punchings,  we  have, 

0.87  X  7.5  =  6.5  in.  effective  length  of  iron 
0.144  X  6.5  =  0.936  sq.  in.  =  cross  section  of  one  tooth. 
130 

X  120  =  44  =  number  of  teeth   under   one  pole. 

360 

44  X  0.936  sq.  in.  =  41.2  sq.  in.  =  cross  section  of  all 

teeth  under  one  pole. 

Assume,  say,  126,000  lines  of  force  per  square  inch 
of  tooth  cross  section,  which  is  a  very  fair  estimate, 
we  have, 

41.2  X  126,000  =  5,200,000  lines  leaving  one  pole  face 
and  entering  armature. 

Formula  for  number  of  conductors  required  is : 
60  X  10®  X  voltage 

Conductors  = 

Lines  of  Force  X  r.p.m. 
This  gives  us, 

60  X  10'  X  520 

Conductors  = =  480  = 

5,200,000  X  1250 
approximate  number  of  conductors  require. 


FIG.    2.      LINES    OF    FORCE    BEING    CUT    BY    ARMATURE    COILS 

As  there  are  120  slots,  we  have  4  conductors  per 
slot,  or  a  total  of  60  4-turn  coils. 

Allowing  7  in.  for  length  of  wire  in  slot,  and  12 
in.  for  front  and  rear  end  connections,  we  have  for 
each  coil, 

(8  X  7)  -f  (8  X  12)  =  152  in.  or  12.67  ft. 
For  60  coils  we  would  need  60  X*  12.67  ft.  =  760  ft. 
of  wire. 

There  are  various  ways  of  winding  bipolar  arma- 
tures, I  am  describing  one  only.     Call  the  number  of 

W 

winding  slots  W  —  and  the  back  pitch  becomes 1, 

2 
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W 
while   front   pitch   becomes 3,   in   this   particular 

2 
winding. 

We  have  then  back  pitch  59,  and  front  pitch  57. 
Number  your  slots  1  —  2  —  3  —  4 — etc.,  and  your  com- 
mutator bars  also  1  —  2  —  3  —  4 — etc.  Have  commu- 
tator so  numbered  that  bar  1  is  opposite  slot  30  or  31. 

Start  at  slot  1,  say — wind  around  back  to  slot  60  (60 
—  1  =  59  =  back  slot  pitch)  across  front-  to  slot  1  — 
repeat  4  times — i.e.,  put  4  conductors  in  slot  1  and  slot 
60;  bring-  fourth  turn  from  slot  60  to  bar  1,  then  to 
slot  3,  (60  — 3  =  57  =  front  pitch).  Wind  4  turns 
through  slots  3  and  63 — bringing  4th  turn  from  slot 
62  to  bar  2 — then  to  slot  5 ;  then  4  turns  through  slots 
5  and  64 — bringing  4th  turn  from  slot  64  to  bar  3 — 
then  to  slot  7 — winding  4  turns  in  slots  7  and  66 — etc., 
etc.,  until  you  have  put  4  conductors  in  every  slot 
and  joined  the  beginning  of  1  to  the  end  of  58  and 
these  2  to  bar  60. 

Above  does  not  mean,  however,  that  the  winding 
must  necessarily  be  put  on  in  the  order  mentioned. 
It  is  merely  a  description  of  location  of  coils  and 
their  connection  to  the  commutator.  If  the  winding 
is  to  be  done  by  hand — care  should  be  taken  to  have 
the  winding  appear  symmetrical  when  all  is  finished. 
This  may  be  done  by  starting  at,  say,  3  or  4  different 
places  on  the  surface  and  carrying  on  the  winding  on 
all  of  them  simultaneously.  (3r  else,  2  opposite  coils 
may  be  wound  on,  then  2  90  deg.  removed,  etc.,  the 
object  being  to  keep  the  coils  as  nearly  symmetrical 
as  possible.  If  the  cOils  are  to  be  form  wound,  the 
following  simple  "former"  wdiich  is  much  used  may 
serve  the  purpose. 

Screw  2  blocks  of  suitable  shape  on  a  board,  drive 
4  nails  at  the  proper  distances  apart,  as  shown  at 
FFFF,  Fig.  A.  The  blocks  E  are  for  convenience 
easily  removable  so  that  coils  may  be  readily  removed 
without  disturbing  the  nails.  After  the  coils  are 
wound,  spread  them  as  at  B.  C  shows  the  offset  in 
the  coil  due  to  the  blocks  E.  This  offset  (D)  serves 
as  a  space  in  which  to  put  sectional  coil  supports  or 
other  devices  to  hold  the  loops  of  the  coils  in  place. 
Number  12  wire  is  rather  flexible  for  coils  of  this  kind 
and  care  must  be  used  that  they  do  not  become  dis- 
placed. Care  must  also  be  used  in  insulating,  par- 
ticular attention  being  paid  to  the  corners  E  E,  where 
the  springing  of  the  wire  may  readily  damage  the  in- 
sulation. In  placing  these  formed  coils,  it  will  be 
necessary  to  place  one  edge  of  all  coils  in  their  proper 
slots  all  the  way  around  and  then  place  the  other 
edges  of  coils  in  the  remaining  slots.  Some  variations 
from  the  above  are  possible,  and  often  convenient, 
the  winder  will  soon  discover  which  way  the  coils  go 
in  easiest. 

After  all  coils  are  in  place,  the  leads  are  soldered 
to  the  commutator  risers  and  the  armature  banded. 
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(b)     The   voltage   between   bars   will   be   or 

30 
somewhat  over  18  volts.  This  is  too  high,  and  may 
cause  trouble.  The  voltage  across  each  coil  varies 
from  O,  when  plane  of  coil  is  perpendicular  to  plane 
of  flux,  to  full  voltage  when  coil  is  parallel  with  plane 
of  flux. 

In  position  A,  Fig.  2,  the  conductors  are  cutting  a 
maximum  number  of  lines  and  the  voltage  is  maxi- 
mum, in  position  B  the  conductor  is  moving  along 
parallel  with  the  lines  of  force  and  is  not  cutting  any 
of  them,  hence  the  voltage  is  at  a  minimum. 


(c)  When  the  coils  of  above  winding  are  in  the 
neutral  plane,  they  will  have  between  them  practically, 
the  full  voltage  across  the  line,  and  will  have  to  be 
insulated  accordingly. 

(d)  A  series  wound  motor  will  run  on  both  alter- 
nating and  direct  current,  because  the  flux  reverses 
in  both  armature  and  field  at  the  same  instant.  In 
order  to  make  the  motor  run  on  a.c.  without  heating, 
it  is  necessary  to  laminate  the  fields  to  prevent  eddy 
currents. 

(e)  It  is  impossible  to  answer  your  question  in 
regard  to  the  amount  of  current  flowing  in  the  rotor 
of  a  "wound  rotor"  type  of  induction  motor,  as  this 
is  a  matter  of  design.  The  ratio  between  the  stator 
and  rotor  currents  may  be  more  or  less  than  one. 
In  a  certain  type  of  Allis  Chalmers  motor  the  stator 
current  is  500  amp.  normal,  with  600-amp.  rotor 
normal.  In  other  types,  the  ratio  is  much  different 
as  in  a  180-amp.  stator  current  with  300-amp.  rotor. 
An  induction  motor  may  be  compared  with  a  trans- 
former, and  it  is  the  ratio  of  transformation  which  de- 
termines the  relation  between  stator  and  rotor  cur- 
rents and  voltages.  Aside  from  the  above  considera- 
tion and  viewing  your  question  in  a  different  light,  the 
amount  of  current  in  the  secondary  of  an  induction 
motor  varies  from  O,  when  there  is  no  slip,  to  normal, 
when  stator  is  receiving  normal  current,  due  to  load- 
ing the  rhachine.  A  condition  of  "no  slip"  is  of  course 
only  theoretical,  so  that  there  is  always  some  current 
flowing  in  the  rotor.  V,   E.   J. 


Crude  Oil  Required 

JJOW  many  gallons  of  crude  oil  will  it  take  to  run  a 
500-hp.    Corliss   engine,   noncondensing,   engine   to 
develop  100-hp.,  direct  connected  to  a  350-k.v.a.  gen- 
erator?   Cutoff  1/5,  steam  pressure  125  lb.,  r.p.m.,  120. 

J.  W.  N. 
A.     There    is    something    wrong    with    your    sub- 
scriber's  question. 

For  instance,  the  standard  dimensions  of  a  "girder 
frame"  Corliss — and  the  heavy  duty  engines  are  prac- 
tically the  same,  except  in  weight  of  bed — are  as  fol- 
lows : 

Diam.  of        Stroke  Hp.  at  1/5  cut-  Weight  of 

cyl.  in  in  ofif  at  100      Diam.  of    Width  of        wheel  in 

inches  inches  R.P.M.        lb.  steam     wheel,  ft.  wheel,  in.  pounds 

12  30  100 

12  36  90 

14  36  90 

14  42  80 

16  36  90 

and  so  on  until 

28  48  70  460  20  42  31000 

28  60  65  545  22  50  36000 

So  you  can  readily  see  that  120  r.p.m.  with  a  500- 
hp.  engine  is  entirely  out  of  the  question.  In  order  to 
get  100  hp.  at  1/5  cutoff  and  125  lb.  initial  pressure, 
we  would  have  to  have  a  high-speed  engine  16  in. 
by  24  in.  running  120  r.p.m.,  which,  allowing  for  clear- 
ance, etc.,  would  just  about  make  the  data  right.  Of 
course,  the  latter  figures  may  be  slightly  off,  yet  I 
think  you  will  find  them  about  right.  I  am  giving  you 
this  from  mere  memory,  and  have  not  taken  the 
trouble  to  consult  my  formulas,  since  I  realize  that  the 
data  as  furnished  me  does  not  agree  in  its  various 
points.  I  should  rather  think  that  the  engine  would 
develop  about  475  indicated  horsepower  at  1/5  cutoff, 
and  125  lb.  pressure,  running  75  r.p.m.  I  can  give  you 
the  necessary  information,  of  course,  as  to  what 
amount  of  oil  I  have  found  necessary  to  develop  100 
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hp.  of  steam  to  my  engines,  not  considering  the 
amount  consumed  for  the  burners,  and  necessary  boiler 
auxiliaries,  and  burning  under  different  conditions, 
and  by  different  methods. 

You  will  find  herewith  2  tables.  You  will  find 
them  correct  except  that  the  flame  should  be  gaseous 
blue,  and  tipped  with  a  purple  wave  of  flame.  Also 
the  figures  on  oil  as  for  fuel  are  about  half  what 
practice  shows  them  to  be.  As,  for  instance,  oil  at 
$0.03  should  cost,  in  Table  No.  3,  $42.00  per  horse- 
power per  year,  when,  by  the  most  careful  and  exact- 
ing experiments,  I  have  found  it  to  cost  about  $84.00 
to  $85.00;  the  best  we  could  do.  This  table  covers 
the  burners,  feed  pumps,  etc.  Table  No.  2  is  appar- 
ently the  cost  of  the  steam  alone,  as  it  is  delivered  at 
the  throttle. 

TABLE    1.      AVERAGE    FIXED    CHARGES    OP    THE    POWER   HOU&E 
Based  on  Plant  of  500  Hp.  Burning  Oil 

Engine  room  : — 

Building,  etc $10 

Engines,   accessories,   piping, 

etc 30 

Foundations,  installation,  etc.     5 

$45.00  per  horsepower 

Depreciation    5%  total  cost    )  Total,  per 

Repairs    2%  I         horsepower 

Interest  6%  |>  per  year. 

Insurance    1% 

Taxes   2%     ^  cost       J      Item  A— $7.20 

Boiler  room  : — 

Building  foundations,  etc...$  4.50 

Chimneys,  flues,  etc 7.00 

Boilers,  etc 7.50 

Oil   burning   svstems    (com- 
plete)     '. 3.00 

$22.00  per  horsepower 

Depreciation    5%  total  cost  ]  Total,  per 

Repairs    2%  I         horsepower 

Interest   6%  |>  per  year. 

Insurance    2%  I 

Taxes   2%     ^  cost  J      Item  B— $3.63 

Cost  of  operation  : — 

Engine  room, 

Attendance   $1.80  per  horsepower  per  year 

Supplies   0.80 

$2.60  Item  C— $2.G0 

Boiler  room. 

Attendance    $1.10  per  horsepower  per  year 

Supplies   0.47 

$1.57  Item  D— $1.57 


Item  C~$2.60 


Item  A— $7.20 


Total  fixed  charges,  per  horsepower  per  year.  .$15.00 

Coal   Burning  Plant 

Engine  room  :— 
Boiler  room  : — 

Building,   foundations,   etc..$  5.00 

Chimneys,  flues,  etc 8.00 

Boilers,  feed  pumps,  etc 12.00 


$25.00  per  horsepower 


Depreciation    5%  total  cost 

Repairs    2% 

Interest  6% 

Insurance    1% 

Taxes   3%     ^  cost 


Total,  per 

horsepower 

per   year. 

Item  B— $3.87 


Cost  of  operation : — 
Engine  room  : 
Boiler  room  : 

Attendance    $1.90  per  horsepower  per  year 

Supplies   0.90 


$2.80  Item  D— $2.80 

Total  fixed  charges,  per  horsepower  per  year.  .  .$16.47 

TABLE    2.      AVERAGE    COST    OF    FUEL    FOR   THE    POWER    HOUSE 
Based  on  Plant  of  500  Hp. 


Fuel  Oil 

Coal 

Per  hp. 

Per  hp. 

Per  gal. 

per  vear 

Per  ton            per  year 

$0.01 

$  9.00 

$1.00               $  7.20 

0.015 

13.50 

1.50                 10.80 

0.02 

18.00 

2.00                 14.40 

0.025 

22.50 

2.50                 18.00 

0.03 

27.00 

3.00                 21.60 

0.035 

31.50 

3.50                 25.20 

0.04 

36.00 

4.00                 28.80 

0.045 

40.50 

4.50                 32.40 

0.05 

45.00 

5.00                 36.00 

0.055 

49.50 

5.50                 39.60 

0.06 

54.00 

6.00                 43.20 

TABLE 

.  3.     AVERAGE  COST  OF  STEAM  POWER 

Based  on   Plant 

of  500  Hp. 

Oil  Burnin 

g  Plant 

Coal  Burning  Plant 

Steam  Power 

Steam  Power 

Cost  of  Oil 
per  gal. 
$0.01 
0.015 
0.02 
0.025 
0.03 
0.035 
0.04 
0.045 
0.05 
0.055 
0.0& 


I 


per  hp. 
per  year 

$24.00 
28.50 
33.00 
37.50 
42.00 
46.50 
51.00 
55.50 
60.00 
64.50 
69.00 


Cost  of  Coal 
per  ton 
$1.00 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 


per  hp. 
per  year 

$23.67 
27.27 
30.87 
34.47 
38.07 
41.67 
45.27 
48.87 
52.47 
56.07 
59.67 
John  Pierce. 


Setting  Lapless  Slide  Valve 


F  the  water  cylinder  of  a  duplex  pump  became  dis- 
abled, how  would  you  continue  to  run  the  pump 
until  you  had  time  to  repair  it? 

2.  How  can  I  set  a  common  slide  engine  which  has 
a  lapless  valve  and  give  it  a  1/16  lead?  W.  I. 

A.  I  would  suggest  that  you  give  just  the  instance 
you  have  in  mind.  To  say  a  pump  is  disabled  implies 
that  it  cannot  operate  and  is,  therefore,  out*  of  com- 
mission. If  you  mean  only  partially  disabled,  I  per- 
haps could  mention  several  conditions,  and  still  not  hit 
the  one  you  have  in  mind. 

2.  To  set  a  lapless  valve  to  have  1/16-in.  lead,  first 
bring  crankpin  to  head  end  dead  center.  Take  off 
valve  chest  cover.  Now,  with  piston  on  head  end 
dead  center,  bring  the  valve  to  mid-position,  that  is, 
the  outer  edges  are  flush  with  the  edges  of  the  steam 
ports.  With  the  valve  in  this  position,  the  eccentric 
should  be  exactly  90  deg.  ahead  of  the  crank.  If  not, 
adjust  the  valve  rod  until  it  is.  Now  move'  eccentric 
ahead  just  enough  to  cause  the  head  end  steam  port  to 
be  open  just  1/16  in.,  and  fasten  the  eccentric.  Note 
now  if  the  valve  travels  an  equal  distance  each  way 
from  center.  If  it  does  not,  take  note  of  the  differ- 
ence and  make  adjustments  by  taking  up  half  the 
difference  on  the  stem  and  half  on  the  rod. 
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Engineering  Problems 

J-JOW  would  you  determine  by  actual  test  whether 
the  safety  valve  was  the  right  size  or  not? 

2.  How  would  you  find  the  proper  size  safety 
valve  for  a  certain  size  boiler? 

3.  How  would  you  proceed  to  operate  a  duplex 
pump  on  one  side  if  it  was  broken  down  on  the  other? 

4.  How  high  will  a  6  by  8-in.  pump  lift  water 
with  80  lb.  steam? 

5.  If  an  engine  suddenly  reversed  itself  when  run- 
ning, what  would  be  the  cause? 

6.  If  eccentric  was  planed  ofif  ^  in.,  how  would 
engine  work? 

7.  How  would  you  determine  the  size  of  header 
carrying  steam  from  boiler? 

8.  Which  would  have  the  largest  area  of  pop 
valve — a  boiler  carrying  50  or  100  lb.  steam  pressure? 

9.  How  much  pressure  would  there  be  against  the 
crankpin  of  a  14  by  20  engine,  40  lb.  steam  pressure? 

10.  If  slide  valve  had  no  lap,  how  would  engine 
work? 

11.  If  lap  were  added  to  a  duplex  pump,  how 
would    it   work? 

12.  What  efifect  does  placing  the  eccentric  behind 
the  crank  have  on  the  action  of  an  indirect  valve  gear, 
or,  in  other  words,  why  is  it  done? 

13.  What  would  keep  an  automatic  engine  from 
running  away  if  the  governor  should  come  to  pieces? 
Of  course  this  means  a  flywheel  governor. 

14.  What  would  keep  a  slide  valve  engine  using 
a  fly-ball  governor  without  any  engine  stop  from  run- 
ning away? 

15.  What  would  be  the  proper  thing  to  do  in 
taking  charge  of  a  plant  if  you  find  boiler  corroded 
and  pitted,  but  not  dangerously?  C.  E.  H. 

A.  While  actual  tests  for  size  are  not  common 
occurrences,  yet  the  very  purpose  of  the  safety  valve 
suggests  such  a  test.  Its  purpose  is  to  prevent  an 
excessive  pressure  in  the  boiler.  Now  assume  the 
most  extreme  condition  which  might  occur  in  the 
boiler  in  question ;  say,  for  instance,  a  crowded  fire, 
and  no  steam  being  delivered  through  the  header  for 
10  min.  In  such  a  case  the  safety  valve  must  be  the 
only  relief.  So,  if  these  conditions  are  produced  and 
the  valve  discharges  sufficient  steam  to  keep  the  pres- 
sure from  rising  above  the  popping  pressure,  it  must 
»  be  of  ample  size. 

2.  For  marine  boilers,  lever  safety  valves  should 
have  an  area  of  not  less  than  1  sq.  in.  to  2  sq.  ft.  of 
grate  surface. 

Spring  loaded  valves  shall  have  an  area  of  not 
less  than  1  sq.  in.  for  each  3  sq.  ft.  of  grate  surface. 

In  water-tube,  coil  and  sectional  boilers,  1  sq.  in. 
to  6  sq.  ft.  is  allowed,  if  pressure  exceeds  175  lb. 
per  sq.  in. 

The  above  are  the  rules  of  U.  S.  Supervising  In- 
spectors of  steam  vessels. 

For  stationary  boilers  using  natural  draft, 

22.5  G 

A  = 

P  4- 8.62 
where  G  =  grate  area,  in  square  feet. 

A  =  area  of  safety  valves,  in  inches. 

P  =  pressure  in  pounds,  above  atmosphere. 

For  forced  draft,  consider  1  sq.  ft.  of  grate  surface 
for  each  16  lb.  of  coal  burned.  (Philadelphia  Ordi- 
nance.) 


3.  If  one  water  cylinder  was  out  of  service,  a 
duplex  pump  would  continue  to  operate,  although, 
perhaps,  somewhat  jerky  If  a  steam  cylinder  were 
out,  the  pump  could  not  work. 

4.  I  assume  the  water  and  steam  cylinders  are  the 
same  size. 

The  pressure  on   the  water  cylinder  is  then    (as- 
suming no  frictional  loss)  80  lb.  per  sq.  in.     One  foot 
head  of  water  produces  0.433  lb.  pressure,  therefore  to 
produce  80  lb.   pressure  would   require  a  hydrostatic 
80 

head  of =184.5  ft. 

0.433 

The  height,  then,  to  which  water  could  be  raised 
would  be  something  less  than  184.5  ft.,  depending  on 
the  frictional  losses. 

5.  An  engine  could  not  reverse  itself  unless  the 
eccentric  slipped  around  on  the  shaft. 

6.  To  plane  off  the  eccentric  would  give  the  valve 
shorter  travel,  the  steam  ports  would  not  open  full, 
and  cutoff  would  come  earlier.  Compare  this  to  the 
action  of  the  shaft  governor. 

7.  Steam  header  sizes  are  determined  by  the  quan- 
tity and  desired  velocity  of  the  steam.  Some  earlier 
issues  of  Practical  Engineer  give  comprehensive 
charts   covering   this    question. 

8.  The  boiler  carrying  50  lb.  pressure,  because  the 
volume  is  greater. 

9.  Maximum  pressure  against  crankpin  is, 

0.7854  X  (14)2  X  40  =  6157    lb. 

10.  If  slide  valve  had  no  lap,  engine  would  take 
steam  full  stroke,  and  have  no  compression. 

11.  If  sufficient  lap  were  added  to  a  duplex  pump, 
the  pump  would  be  choked. 

12.  The  valve  must  lead  the  piston.  In  a  direct 
engine  this  is  easily  arranged  by  placing  the  eccentric 
ahead  of  the  crankpin.  In  the  indirect  engine  a  lever 
is  inserted  in  the  valve  rod,  which  sends  the  valve  in 
the  opposite  direction  from  the  motion  of  the  crank 
or  eccentric.  Therefore,  in  order  to  have  the  condi- 
tions as  in  the  direct  engine,  the  eccentric  must  be 
thrown  around  to  the  opposite  side  where  it  follows 
the  crank. 

13.  You  apparently  mean,  here,  that  the  eccentric 
would  be  free  from  all  governor  mechanism.  In  such 
a  case,  the  eccentric,  being  loose  on  the  shaft,  it  is 
most  probable  the  valve  gear  would  jam  and  the  en- 
gine stop. 

14.  Flere  I  assume  the  valve  and  its  stem  are  free. 
Being  a  balanced  valve,  it  would  fall  from  its  own 
weight,  and  cause  the  engine  to  run  away. 

15.  Keep  the  boilers  clean  ;  reduce  steam  pressure, 
if  possible;  inspect  often.  If  only  parts  are  affected, 
renew  these  as  soon  as  possible.  If  damage  is  general, 
consult  the   insurance  or  state  inspectors. 


The  wide  use  of  cement  in  the  building  of  manufac- 
turing plants  is  well  known,  but  we  do  not  sometimes  re- 
alize quite  how  large  this  increase  has  been  in  recent 
years. 

In  i88o  the  output  for  the  country  was  only  42,000 
barrels,  while  at  present  it  is  80,000,000  barrels.  Little 
cement  is  exported  from  the  United  States,  practically 
all  of  it  being  used  in  our  own  building  operations. 

A  bulletin  entitled  "Portland  Cement  Materials  and 
Industry,"  No.  522,  containing  some  400  pages  of  text, 
has  recently  been  issued  by  the  U.  S.  Geological  Survey, 
and  can  be  obtained,  by  those  interested,  by  writing  to  the 
Director  of  the  Survey,  Washington,  D.  C. 
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Warfare,  linguistic  and  argumentative;  carnage 
of  tempers  and  vocabularies;  exhaustion  of  the  diction- 
ary and  the  disputants;  and  over  what?  Shall  we 
speak  of  a  certain  amount  of  power  as  10  kilowatts  or 
a  Myriawatt?  Incidentally  there  is  an  efifort  to  have 
this  value  used  for  measuring  all  power,  whether  of 
engines,  boilers  or  electrical  machinery.  There  isn't 
chance  for  question  about  the  convenience  of  having  all 
sorts  of  power  measured  in  one  unit,  and  as  we  cannot 
well  rate  generators  and  turbine  units  in  horse- 
power, the  Watt  seems  the  logical  basis  for  a  common 
system. 

One  point  is  worth  noting;  the  Watt  is  not  an 
electrical  unit,  although  it  has  been  much  more  freely 
used  for  electrical  work  than  for  mechanical  because 
it  came  from  the  European  countries  with  the  C.  G. 
S.  system  of  electrical  units.  But  the  Watt  is  a  unit 
of  mechanical  power,  and  is  quite  as  commendable  for 
steam  machinery  and  waterpower  as  for  electrical. 

Most  of  the  strenuous  objection  to  the  metric  units 
has  come  from  builders  of  machinery  who  use  fine 
measurements  running  into  thousandths  of  an  inch. 
In  power  measurements,  and  in  common  usage  there 
is  little  difficulty  in  thinking  from  one  system  to  an- 
other. With  an  error  of  not  over  2  per  cent,  an  inch 
is  2.5  centimeters;  a  yard  plus  10  per  cent  is  a  meter; 
2  lb.  plus  10  per  cent  is  a  kilogram;  a  cu.  in.  is  16 
cubic  centimeters;  a  mile  is  1.6  kilometers;  a  mechan- 
ical horsepower  is  %  kilowatt. 

In  our  English  system  there  is  great  confusion  of 
power  units.  A  boiler  horsepower  is  343^  lb.  evapora- 
tion from  and  at  212  deg.  F.,  which  amounts  to  33,479 
B.t.u.  per  hour;  an  American  or  English  mechanical 
horsepower  =  2547  B.t.u.  per  hr. ;  a  European  horse- 
power =2512  B.t.u.  per  hr. ;  the  kilowatt  =  3415  B.t.u. 
per  hr.  If,  in  place  of  these,  a  common  value,  kilowatt 
or  other  could  be  used,  comparison  would  be  much 
simplified. 

But  when  it  comes  to  what  value  and  what  to  call 
it,  the  battle  is  on.  Mr.  Kent  wants  the  kilowatt,  Mr. 
Stott  the  Myriawatt  and  Dr.  Steinmetz  advocates  the 
Megawatt  or  100  kilowatts.  And  after  all,  none  of 
them  are  new,  and  common  sense  would  dictate  that 
we  use  the  one  most  convenient  for  any  given  case  as 
we  now  use  the  inch,  foot,  yard  and  mile. 

Probably  those  of  us  who  have  thought  long  in 
horsepowers  will  continue  to  do  so,  but  it  is  to  be 
desired  that  our  successors  be  trained  away  from  the 
existing  confusion  of  values ;  and  the  simple  approxi- 
mations, an  engine  horsepower  =^  kilowatt  and  a 
boiler  horsepower  10.2  kilowatts  will  help  to  bridge 
the  gap. 

FINANCIAL  LEGISLATION 

Such  a  heading  may  seem  out  of  place  in  a  techni- 
cal publication,  as  legislation  has  been  considered  the 
province  of  what  our  welcoming  address  orators  fre- 
quently refer  to  as  "political  engineers  engaged  in  the  | 
machine  business."  But  that  is  just  one  trouble  with 
ottr  monetary  system ;  there  has  been  too  much  of 
politics  in  handling  it  as  well  as  too  much  of  it  handled 
in  politics  to  give  a  satisfactory  result. 

Our  monetary  system,  which  is  also  our  bank- 
ing system  since  much  of  our  "money"  is  is- 
sued by  national  banks  in  the  form  of  bank  notes, 
is  of  vital  interest,  however,  to  everybody,  not  only 
because  on  the  purchasing  power  of  a  dollar  does  the 
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eft'ectiveiicss  uf  our  earnings  depend,  but  because  the 
breaking  down  of  the  system  is  the  cause  of  panics. 
The  situation  was  most  clearly  explained  in  a  recent 
address  by  D.  R.  Forgan  before  the  National  Electric 
Light  Association. 

As  to  what  is  real  money,  paper  currency  is  only 
a  promise  to  pay.  Also  a  government  bond  is  a  prom- 
ise to  pay.  They  are  no  different  from  the  notes  or 
bonds  of  corporations  or  individuals  except  that  the 
promises  to  pay  are  backed  by  guarantee  of  the  nation- 
al government.  All  of  them  are  promises  to  pay  in 
gold  coin,  or  silver  dollars,  whose  value  is  maintained 
by  government  credit  at  equality  with  that  of  the 
gold  dollar. 

By  our  present  system,  the  amount  of  currency  is 
fixed  and  cannot  be  increased  or  decreased  to  meet 
demands  of  business.  This  is  due  to  the  basing  of 
all  bank  notes  on  government  bonds,  and  government 
notes  on  gold  or  silver  in  the  U.  S.  Treasury.  Gov- 
ernment bonds  can  be  issued  only  when  authorized 
by  Congress  for  a  definite  purpose,  and  the  Treasury 
reserve  comes  only  from  the  sale  of  bonds' or  issuing 
of  government  notes  in  exchange  for  gold  or  silver, 
and  cannot  be  quickly  increased  in  emergencies. 

No  logical  reason  exists  why  a  strong  central 
bank,  whose  credit  is  as  stable  as  that  of  the  govern- 
ment, should  not  issue  bank  notes  based  on  the  bonds 
or  notes  of  reliable  business  houses,  these  commercial 
notes  being  in  turn  secured  by  real  assets  such  as 
land,  buildings  or  machinery.  In  any  case,  the  stable 
value  of  a  bank  note  depends  on  the  guarantee  of  the 
government  that  it  shall  be  paid ;  and  an  office  build- 
ing bringing  in  rent,  or  a  factory  turning  out  steam 
engines  or  carpets  or  shoes  is  quite  as  good  security 
as  a  bar  of  gold  in  a  concrete  cave  under  the  Treasury 
building  at  Washington. 

This  is  practically  the  system  in  use  in  all  Euro- 
pean countries,  and  which  has  prevented  a  panic  in 
any  of  them  for  75  yr.  And  it  is  the  plan  recommended 
by  the  National  Monetary  Commission  after  an  ex- 
haustive   investigation    extending    over    o    yr. 

Briefly,  the  plan  is  to  join  all  state  and  national 
banks,  which  wish  to  come  in,  into  a  National  Reserve 
Association  which  shall  hold  the  reserves  of  such 
banks,  either  government  bonds  or  uotes  backed  by 
satisfactory  assets,  shall  act  as  fiscal  agent  for  the 
government  and  shall  have  large  power  to  issue  bank 
notes  or  currency  redeemable  in  government  money 
in  accordance  with  the  demands  of  business.  When 
currency  and  gold  began  to  be  hoarded  by  individuals, 
firms  or  small  banks,  so  as  to  reduce  the  active  money 
in  circulation,  the  volume  of  bank  notes  could  be 
increased  by  this  National  Reserve  Association,  basing 
such  notes  on  real  assets  as  mentioned,  thus  meet- 
ing the  demand  and  avoiding  monetary  stringency 
which  is  the  cause  of  panics.  Likewise  such  bank 
notes  could  be  retired  as  the  demand  fell  off,  thus 
avoiding  great  accumulations  of  idle  money  when  it 
is  not  needed. 

Such  a  plan,  with  the  National  Reserve  Association 
closely  centralizing  the  banking  control  by  the  gov- 
ernment and  at  Washington,  would  do  away  with  the 
control  of  money  and  interest  rates  by  Wall  Street 
and  be  a  powerful  agent  in  preventing  panics  and  in 
putting  the  national  and  international  credit  of  this 
country  on  an  equality  with  that  of  other  nations. 

This  is  not  a  matter  of  politics,  but  of  good  states- 
manship and  good  citizenship,  and  deserves  the  sup- 
port of  all  men  of  whatever  party,  and  regardless  of 
the  political  adherence  of  whoever  may  draft  or  pre- 
sent to  Consrress  a  bill  enibodvino"  this  reform. 


A.  S.  M.  E. 

Patent  Decisions,  Electric  Truck  Costs  and  Fire 
Protection 

TRUE  southern  hospitality,  and  a  meeting  planned 
to  make  possible  the  enjoyment  of  it,  combined 
to  insure  the  greatest  success  at  Baltimore.  The 
general  scheme  of  a  few  papers  dealing  with  al- 
lied topics,  a  schedule  carefully  laid  out  to  give  ample 
time  for  discussion  yet  avoid  dragging,  and  trips  to 
points  of  civic,  engineering  and  historic  interest  made 
up  a  well  balanced  program  that' gave  satisfaction  in 
every  respect. 

At  the  reception  on  Tuesday  evening.  Mayor  Pres- 
ton told  of  the  public  works  now  under  way,  the  pav- 
ing of  40  miles  of  streets,  conversion  of  miles  of  open 
creek  into  a  covered  sewer,  improvement  of  docks,  fire 
system  and  transportation,  and  expressed  the  obliga- 
tion of  the  city  to  engineers  for  their  skill  and  inge- 
nuity in  carrying  out  these  works. 

At  the  professional  sessions  on  Wednesday  and 
Thursday,  Railroad  Track  Buffers,  Cost  of  Electric 
Truck  Service,  Gas  Engines  for  Blast  Furnaces  and 
Phases  of  Fire  Protection  were  discussed ;  and  the 
inspection  trips  covered  Baltimore's  fire  system,  sew- 
age-disposal plant,  and  the  plant  at  Annapolis  Naval 
Academy. 

Honor  to  Captain  Manning 

^N   especially   interesting  event   was  the   conferring 

of  Honorary  Membership  in  the  A.  S.  M.  E.  on 
Capt.  Chas.  H.  Manning,  an  ex-naval  officer,  inventor 
of  the  Manning  Boiler  and  for  many  years  in  charge 
of  the  power  equipment  of  the  Wood  Woolen  Co.'s 
mills,   at   Amoskeag,   Mass.,   and   elsewhere. 

At  the  Wednesday  session,  the  election  of  over  600 
members  in  various  grades  was  announced,  also  the 
changes  in  the  constitution  to  create  the  new  grade 
of  Associate  Member,  having  somewhat  less  rigid  re- 
quirements than  for  member,  but  above  those  for  the 
Junior  grade.  This  does  not  affect  the  old  grade  of 
Associate. 

At  the  same  time,  notice  was  given  of  a  proposed 
amendment  to  raise  the  requirements  for  full  Member 
to  32  yr.  of  age  and  10  yr.  active  practice,  5  yr.  being 
in  responsible  charge ;  also  ability  to  design  as  well  as 
direct  engineering  work.  Work  as  a  full  professor  in 
charge  of  a  course  is  to  be  counted  as  active  practice 
and  graduation  from  a  recognized  engineering  course 
as  equivalent  to  2  yr.   of  practice. 

At  the  same  time  proposal  was  made  that  the  As- 
sociate Member  requirements,  should  be  raised  from 
the  present,  27  yr.  of  age  and  5  yr.  active  practice,  to 
27  yr.  of  age  and  G  3'r.  active  practice,  1  yr.  being 
in  responsible  charge  of  construction.  These  proposals 
will  come  up  next  fall  for  final  action. 

Following  this  business,  papers  were  presented,  the 
first  describing  tests  made  on  the  largest  hydraulic 
buffer  built  for  stopping  trains  at  railway  terminals. 
This  has  a  piston  22  in.  diam.  with  11  ft.  stroke,  hav- 
ing tapered  leakage  groove  in  the  cylinder  to  let  water 
past  the  piston.  The  piston  carries  a  ram  working 
through  a  stuffing  box,  and  is  forced  out  by  city  water 
pressure;  when  in  action,  the  leakage  passes  by  the 
piston  to  the  sewer.  The  tests  showed  that  the 
piston  travel  depends  on  the  weight  of  the  train,  and 
the  pressure  developed  in  the  cylinder  on  the  speed 
of  the  train.  A  100-ton  train  gave  a  piston  travel  of 
3  ft.,  a  3."')0-ton  train,  G  ft.,  and  a  -ISO-ton  train.  7  ft.; 
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while  a  speed  of  3  miles  an  hour  gave  a  pressure  of 
200  lb.  per  sq.  in.,  6  miles,  700  lb.,  and  8  miles,  1130  lb. 
The  conclusions  were  that  most  of  the  energy  is 
absorbed  during  the  first  %  second  of  the  stroke,  and 
that  by  allowing  greater  leakage  at  this  time  a 
smoother  stop  and  more  uniform  pressure  will  be 
obtained,  but  a  longer  stroke  will  be  needed  for  a 
given  weight  of  train. 


Patent   Law 


I 


Nf  a  clear  explanation  of  some  recent  patent  decisions 
by  the  Supreme  Court  of  the  United  States,  E.  J. 
Prindle  pointed  out  that  the  monopoly  of  a  patent 
gives  the  right  to  restrict  the  use  of  a  patented  article 
either  as  to  manufacture,  sale  or  use,  so  long  as  the 
same  conditions  are  imposed  by  the  holder  of  the 
patent  on  all  manufacturers,  sellers  or  users,  and  that 
this  is  fair,  since  it  is  the  skill  of  the  inventor  that 
has  made  possible,  manufacture,  sale  or  use  of  the 
article.  The  alternative,  if  such  reasonable  monopoly 
is  not  granted,  is  secrecy  or  retusal  to  invent,  and 
legislation,  such  as  is  now  proposed  by  some  bills  be- 
fore Congress,  which  tends  to  limit  or  destroy  an 
inventor's  mionopoly  will  jeopardize  continuation  of 
the  progress  which  patent  protection  has  encouraged. 

Experience  has  shown  that  in  few  instances  has 
there  been  restriction  of  manufacture,  except  as  to 
payment  of  royalty,  and  in  practically  no  case  of  im- 
portance has  there  been  failure  to  develop  and  market 
patented  articles  which  were  commercially  successful. 
Changes  were  advocated,  but  in  the  direction  of  sim- 
plifying and  strengthening  patent  procedure  both  as  to 
procuring  a  patent  and  as  to  settling  disputes. 

Professor  T.  W.  Johnson  explained  the  conflict 
between  methods  of  using  shade  lines  and  proposed 
a  rule  which  avoids  difficulty,  and  which  will  be  dis- 
cussed at  length  later. 

Electric  Trucks 

jyjANY  interesting  data  were  given  in  the  discussion 

of  this  subject,  the  paper  itself  showing  compara- 
tive costs  of  horse  trucks  and  electric  as  used  by  the 
government  at  Washington.  The  cost  per  year  for  a 
2-horse  wagon  of  5000  lb.  capacity  was  $3368.86,  in- 
cluding labor,  feed,  supplies  and  depreciation,  the  first 
cost  of  truck,  horses  and  harnesses  being  $1175.33. 
For  a  5000-lb.  electric  truck,  the  first  cost  was  $3745 
with  extra  battery  and  the  yearly  cost  $3533.33,  in  ad- 
dition to  which,  the  electric  truck  made  about  twice 
the  mileage  of  the  horse  truck,  so  that  the  cost  per 
mile  was  $0,899  for  the  horse  drawn  and  $0,338  for 
the  electric. 

Careful  records  had  been  kept  of  the  details  of 
expense  for  more  than  a  year,  giving  figures  which 
are  of  the  greatest  interest  to  anyone  using  or  con- 
sidering  the   use  of  power  trucks. 

In  the  discussion  the  idea  was  brought  out  that 
the  best  results  in  using  trucks  are  secured  b}^  the 
study  of  the  trips  and  loads  to  be  taken  care  of,  so 
that  the  truck  may  be  kept  under  way  the  greatest 
possible  amount  and  the  loading  time  reduced  to  a 
minimum.  As  a  matter  of  fact,  it  is  found  that  the 
energy  cost  for  the  trucks  is  some  6  per  cent  of  the 
total,  while  the  labor  cost  is  from  45  to  50  per  cent. 
One  method  of  reducing  the  idle  time  of  the  truck  is 
to  have  several  bodies  which  can  be  loaded  while  the 
truck  is  out  and  the  bodies  changed  by  means  of 
cranes  when  the  truck  returns. 

Another  point  was  the  recharging  time  for  the  bat- 
teries.    It  has  been  found  that  the  batteries  should  be 


charged  at  97  per  cent  of  the  rated  current  capacity, 
and  84  per  cent  of  the  energy  capacity  for  good  results. 
The  charging  rate  for  boosting,  that  is,  for  quick  re- 
viving of  the  battery  energy  may  be  found  by  divid- 
ing the  ampere  hours,  by  the  hours  available,  plus  1. 
That  is,  if  1  hour  is  available  for  boosting  the  charge 
and  the  capacity  is  100  ampere-hours,  the  charging 
rate  would  be  100  divided  by  (1  -f-  1)  or  50  amperes. 
If  Yx  hour  is  available  the  ampere  rate  would  be  100 
divided  by  (1  -|-  0.35)  equals  80  amperes,  and  so  on. 
Under  these  conditions  it  is  found  that  33  per  cent  of 
the  battery  charge  can  be  put  back  in  30  minutes,  33 
per  cent  in  30  minutes,  and  58.5  per  cent  in  1  hour. 

Wednesday  afternoon  was  devoted  to  an  inspec- 
tion of  the  high  pressure  fire  system  of  Baltimore  on 
the  City  Hall  Plaza,  an  inspection  of  the  Pumping 
Station  on  South  Street,  and  a  trip  down  the  Harbor 
to  inspect  the  fire  boats,  the  city  docks  and  the  ice 
breaking  boats  which  keep  the  harbor  clear  of  ice 
in  winter. 

In  the  evening  an  illustrated  lecture  by  O.  P.  Aus- 
tin, on  "A  Trip  Around  the  World,"  was  given  in 
the   main  ball   room. 

Fire  Protection 

'PHE    Thursday    morning    profersional    session    was 

largely  taken  up  with  the  question  of  fire  protec- 
tion and  protective  apparatus.  Previous  to  the  taking 
up  of  this  topic,  the  question  of  standardization  of  the 
Myriawatt  was  discussed  briefly,  the  points  of  which 
will  be  treated  in  an  editorial  in  this  issue. 

Also  a  paper  on  "Operation  of  Gas  Engines  Using 
Blast  Furnace  Gas,"  was  read  by  title  with  brief  dis- 
cussion. This  paper  was  largely  a  record  of  current 
practice  and  will  be  abstracted  in  a  later  issue.  In 
the  discussion,  different  methods  of  operating,  par- 
ticularly with  respect  to  the  cleaning  of  the  gas, 
were  brought  out  and  the  advantages  of  the  Bell  type 
were  emphasized'.  The  great  difference  is  in  the 
cleanness  of  the  gas  and  the  low  power  required.  In 
the  Schwartz  system  the  washer  requires  50  hp. ;  in 
the  Theissen  135  hp. ;  while  in  the  Bell  system  the 
washer  takes  from  15  to  35  hp.,  and  the  exhauster  35 
hp.  It  is  therefore  important  to  watch  the  entire  wash- 
ing system  and  all  apparatus  connected  with  it  instead 
of  the  washer  alone. 

A  report  was  presented  by  a  committee  appointed 
by  the  council,  on  a  proposed  Code  of  Ethics  for 
Engineers.  There  was  some  considerable  discussion 
on  this,  and  objections  were  raised  so  that  the  entire 
matter  was  referred  to  the  Council  for  action  and  to 
the  membership  for  ballot.  The  chief  points  discussed 
were  the  matter  of  acceptance  of  commissions  by  en- 
gineers in  charge  of  work,  the  thought  of  the  discus- 
sion being  that  this  should  be  done  only  with  the  full 
knowledge  of  all  parties  concerned.  It  was  further 
agreed  that  an  engineer  in  accepting  work  should  not 
give  bond  or  guarantee  as  to  results,  but  the  clients 
must  depend  on  his  past  record  and  reputation.  The 
question  of  advertising  by  engineers  was  also  brought 
up  and  there  was  considerable  difference  of  opinion 
on  this  point.  As  above  stated,  the  code  was  finally 
referred  to  the  council  with  recommendation  for  adop- 
tion and  printing  and  that  it  be  sent  out  to  the  mem- 
bers for  letter  ballot  with  the  understanding  that  the 
ballot  should  be  by  paragraphs  and  that  a  majority  in 
favor  would  adopt  the  code. 

On  the  subject  of  fire  protection,  the  first  paper 
described  the  Baltimore  Service,  the  main  features  of 
which   are   the   maintaining   within    the   heavilv   built 
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district  of  a  gridiron  of  lap  welded,  rolled  steel  pipe, 
having-  metal  to  metal  universal  joints,  covered  with 
a  heavy  coating-  of  asphalt  and  with  all  valve  bodies 
of  cast  steel.  Pressure  is  maintained  on  this  system 
by  steam-driven,  crank  and  flywheel,  plunger  pump- 
ing engines  with  automatic  speed  and  pressure  regu- 
lators. The  pressure  can  be  brought  from  the  no-load 
value  of  150  lb.  up  to  over  300  lb.  in  less  than  3  min. 

High  speed  automobile  hose  wagons  are  used,  hav- 
ing monitor  nozzles  which  attach  direct  to  the  hydrant 
with  a  bayonet  joint.  These  hydrants  are  beneath 
the  surface  of  the  street  so  that  they  can  be  located 
anywhere  and  are  not  exposed  to  injury  from  traffic 
or  from  frost.  Each  portable  head  has  4  permanently 
attached  operating  and  regulating  valves  by  means  of 
which  the  pressure  on  each  hose  line  can  be  brought 
to  any  desired  amount  or  shut  off  entirely  regardless 
of  the  hydrant  pressure.  To  reduce  radiation  losses, 
the  boilers  are  covered  with  air-tight  steel  plate  hous- 
ing, and  for  quick  increase  in  the  steaming,  forced 
draft  and  mechanical  stokers  are  used  with  coal  burn- 
ing furnaces.  The  station  building  is  entirely  fire- 
proof with  feed-water  regulators  and  governors  on 
feed  pumps  so  that  if  the  crew  should  be  driven  from 
the  station  by  a  fire,  the  plant  would  operate  auto- 
matically for  several  hours. 

Taking  up  the  question  of  standard  hose  couplings 
and  hydrants,  it  was  shown  that  there  are  many  slight 
variations  in  hose  couplings  which  make  it  impossible 
for  neighboring  cities  to  help  each  other,  and  the  effort 
is  now  being  made  to  bring  all  hose  to  a  standard 
coupling  so  that  hose  and  hydrant  couplings  will  be 
interchangeable  throughout  the  states.  In  investigat- 
iiig  the  subject  it  was  found  that  80  per  cent  of  the 
couplings  in  use  are  either  standard  or  can  readily 
be  modified  to  the  standard  form  without  necessitating 
replacement  and  73  cities  or  towns  have  now  come  to 
the  interchangeable  standard  fittings.  It  has  been 
found  that  the  change  can  be  made  at  an  average  net 
cost  of  $1  per  hose  coupling  and  $2.82  per  hydrant 
outlet,  the  work  being  done  by  city   employes. 

Taking  up  the  question  of  city  conflagrations,  Al- 
bert Blauvelt  showed  that  where  a  fire  has  developed 
into  hot  blast  form  it  is  impossible  to  stop  it  until 
it  burns  itself  out.  A  barrier  which  may  deflect  such 
a  blast  upward  consists  of  2  or  more  fire  walls  with 
free  air  space  between,  or  a  deep,  fixed  mass  of  spray 
in  the  form  of  sprinklered  buildings.  In  avoiding  the 
formation  of  the  hot  blast  form  of  conflagration,  the 
different  safeguards  such  as  fire  prevention,  establish- 
ing of  fire  limits,  fire  departments,  high  pressure  sys- 
tems, the  establishment  of  a  water  curtain  and  the 
so-called  fireproof  building  are  valuable,  but  these 
will  not  avail  against  the  hot  blast  after  it  is  once 
started. 

If  all  windows  in  a  city  were  protected  it  would 
help  to  bar  conflagrations,  but  now  because  so  few 
are  protected,  this  method  is  not  successful.  The 
piped  or  sprinklered  building  is  in  the  same  class, 
effective  if  universal,  but  not  sufficiently  common 
to  bar  the  hot  blast  when  once  started.  These  fire 
protection  methods  are  good  for  coping  with  fires 
which  have  not  reached  the  conflagration  stage,  but  for 
conflagrations  the  deflection  method,  secured  by  the 
use  of  walls  of  buildings  either  shuttered  or  having 
wire  glass  in  metal  sash,  will  be  successful,  if  the 
wall  thus  made  is  continuous  and  extends  through 
the  depth  of  several  buildings. 

Frequently  the  heat  radiated  through  the  wire  glass 
will  ignite  the  contents  of  the  first  building,  but  the 


blast  will  be  retarded  and  eventually  stopped.  Expe- 
rience, particularly  in  the  Boston  fire  of  1893,  has 
showMi  that  the  main  body  of  a  fire  can  be  stopped  by 
a  row  of  buildings  sprinklered  so  that  the  spray  is 
housed  from  the  wind  and  if  the  buildings  are  2  or 
more  deep. 

From  a  large  mass  of  data  collected  by  Ira  II. 
Woolson,  as  to  the  allowable  heights  and  areas  for 
factory  buildings,  the  replies  coming  largely  from 
chiefs  of  fire  departments,  it  was  determined  that 
good  judgment  would  permit  the  following:  For  brick 
and  joist  construction,  not  sprinklered,  3  stories  in 
height  and  6000  sq.  ft.  area  between  fire  walls.  For 
fireproof  construction,  not  sprinklered,  5  stories  and 
10,000  sq.  ft.  For  brick  and  joists,  sprinklered,  5 
stories  and  13,000  sq.  ft.  For  fireproof,  sprinklered,  7 
stories  and  20,000  sq.  ft. 
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DETAILS     OF     FIRE     PROOF     CONSTRUCTION 

In  searching  for  a  method  of  preventing  the  spread 
of  fire  through  the  openings  for  main  belt  drives,  C.  H. 
Smith  gave  the  details  of  a  form  of  partition  used  in 
mill  buildings  with  success.  The  partitions  are  of 
expanded  metal  and  cement,  from  2  to  2.5  in.  thick, 
depending  on  the  height  of  the  stories.  A  frame  work 
is  first  constructed  on  expanded  metal  wired  to  1-in. 
or  1^-in.  channel  irons  12  in.  apart,  and  secured  to  the 
floor  and  ceiling.  Longitudinal  stiffeners  are  used 
where  necessary,  and  if  the  partition  is  more  than  10  ft. 
long,  additional  stiffness  is  secured  by  the  use  of 
2i/2-in.  tee  bar  uprights.  Over  this  frame  cement  mor- 
tar is  applied  so  as  to  embed  all  of  the  iron  frame 
with  the  exception  of  the  door  jambs  in  the  cement. 
The  details  of  this  construction  are  shown  here. 

Where  possible,  the  inclosures  were  arranged  so 
as  to  have  a  side  wall  window.  Where  this  could  not 
be  done,  windows  were  put  in  the  partition  with  metal 
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sash  and  wired  glass.  These  partitions  have  the  ad- 
vantage of  lightness  so  that  they  can  be  erected  on  the 
ordinary  mill  floor  without  extra  support,  and  can 
be  used  for  inclosing  interior  stairwavs  where  these 
are  not  placed  in  brick  towers.  This  method  can  also 
be  used  for  inclosing  elevators  which  have  not  been 
properly  protected  when  constructing  the  building, 
and  in  such  case  the  elevator  doors  should  be  of 
wood  covered  with  tin  and  arranged  as  safety  gates. 
The  average  cost  of  such  partitions  is  from  30  to  33 
cents  per  square  foot  for  the  work  in  place,  and  allow- 
ing for  a  contractor's  profit. 

Discussing  the  life  hazard  in  crowded  buildings, 
H.  F.  J.  Porter  showed  a  number  of  slides  indicating 
how  a  fire  wall  to  divide  a  building  into  2  parts  with 
satisfactory  provision  for  escape  included  in  each  part, 
is  a  wise  provision  for  avoiding  panic  and  for  permit- 
ting the  escape  of  persons  from  buildings  which  may 
be  on  fire. 

The  plan  should  always  be  to  provide  a  method 
for  the  horizontal  flow  of  the  people  from  the  part 
where  the  fire  exists  into  a  fireproof  portion  where 
the  fire  does  not  exist,  and  then  vertical  escape  to 
the  street  from  the  unafifected  part  of  the  building. 
Mr.  Porter  advocated  particularly  the  provision  of 
department  stores  with  fire  walls  according  to  the 
principle  already  stated,  also  the  changing  of  theatres 
so  that  each  row  of  seats  would  be  an  aisle  to  itself, 
all  exits  being  at  the  side  of  the  theatre,  and  each 
section  have  its  own  passage  way  leading  toward  the 
street;  thus  avoiding  all  cross  currents.  He  advocated 
also  legislation  to  prohibit  the  designing  of  any  build- 
ing which  cannot  be  emptied  within  3  min.  after  a 
given  signal,  and  that  an  actual  test  must  be   made 


on  the  building  before  it  is  accepted  by  the  city  au- 
thorities. 

In  the  discussion  it  was  objected  that  the  fire  wall 
and  the  provision  of  exits  through  these  is  not  ade- 
quate, although  it  may  be  helpful ;  that  there  is  always 
a  panic  danger  in  case  of  fire,  and  that  people  will 
hurry  anyhow,  even  if  there  is  no  occasion  for  it.  The 
question  of  doors  was  also  raised,  since  swing  doors 
in  a  fire  wall  are  bad  and  sliding  doors,  if  they  once 
become  closed,  are  difiicult  to  open  and  hold  open. 
It  was  also  objected  that  it  is  not  practical  to  design 
large  buildings  which  can  be  emptied  in  3  min.  and  the 
contention  was  made  that  sprinklers  properly  installed 
and  kept  in  good  order  are  the  best  safeguard  to  life 
as  well  as  property. 

Thursday  afternoon  was  devoted  to  a  visit  to  the 
municipal  improvements  now  under  way  in  Baltimore, 
including  the  conversion  of  Jones  Falls  Creek  into  a 
big  covered  sewer  with  roadway  above  it,  the  re- 
paving  of  the  Baltimore  streets  which  is  being  carried 
on  at  the  rate  of  some  40  miles  a  year,  and  the  sewage 
disposal  and  pumping  station  which  is  the  largest  of 
its  kind  in  the  world.  In  the  evening  the  main  ball 
room  was  the  scene  of  a  reception  tendered  by  the 
Baltimore  Engineers'  Club  to  visiting  engineers  and 
Friday  was  given  over  to  a  visit  to  historic  Annapolis 
and  the  Naval  Academy. 

The  attendance  at  the  meeting  was  not  so  large  as 
has  sometimes  been  the  case,  due  partly  to  the  trip 
to  Europe  where  many  members  are  expecting  to  go 
to  meet  with  the  German  Engineering  Society,  but  the 
papers  were  all  of  vital  importance  and  much  informa- 
tion was  recorded  which  will  be  of  value  to  the  engi- 
neering fraternity. 


IOWA  STATE  ENGINEERS  AT  BURLINGTON 

Three-Day  Convention  of  the  State  Engineers  of  Iowa  at  the  Hotel  Burlington,  May  21  to  23.     Trip  to 

Keokuk  a  Feature 


AT  Burlington  the  convention  was  one  of  the 
most  successful  which  has  been  held  by  the 
engineers  of  Iowa  since  the  organization  of  the 
association.  Headquarters  were  at  the  Hotel 
Burlington,  and  registration  was  heavy  from  the  first 
day.  The  Central  States  Exhibitors  Association  had 
charge  of  the  display  of  mechanical  equipment,  which 
was  made  a  special  feature  of  the  convention.  The 
program  for  the  first  day  of  the  meeting  consisted  of 
registration  of  delegates,  the  installation  and  inspec- 
tion of  power  plant  equipment  in  the  exhibit  hall,  a 
welcome  address  by  Mayor  Frank  C.  Norton  and  a 
visit  through  the  Murray  Iron  Works  factory. 

Opening  of  the  exhibit  hall  took  place  at  10  :30  in 
the  morning.  State  President  Powell  called  the  meet- 
ing to  order  and  introduced  H,  M.  Jones  of  the  Murray 
Iron  Works  Co.,  wlio  laid  emphasis  upon  the  value 
to  be  received  by  the  manufacturer,  the  engineer  and 
the  supply  men  through  an  inspection  of  the  power 
plant  apparatus  which  was  upon  exhibit,  mentioning 
particularly  the  acquaintance  with  new  inventions  and 
devices  which  have  recently  been  placed  upon  the 
market. 

National  President  John  McGrath  was  then  intro- 
duced who  expressed  his  pleasure  at  seeing  so  large 
a  crowd  at  the  exhibit,  and  impressed  upon  the  engi- 
neers present,  the  benefits  to  be  derived  from  a  more 
intimate  acquaintance  with  the  supply  men  who  had 
charge  of  the  exhibit. 


F.  W.  Raven,  National  Secretary,  was  the  next  on 
the  program,  who  congratulated  the  supply  men  on 
their  fine  exhibit,  and  stated  further  that  "No  longer 
need  the  engineer  and  the  supply  men  fear  being  seen 
on  the  street  together  by  the  boss.  For  the  day  has 
passed  when  there  is  fear  on  the  part  of  the  boss  that 
the  supply  men  get  on  the  good  side  of  the  engineer 
to  help  out  his  certain  brand  of  goods.  Now  the  main 
object  of  the  supply  men  is  to  show  the  merits  of  their 
goods."  Fle  also  expressed  his  hope  that  every  manu- 
facturer of  Burlington  would  see  the  exhibit  and  look 
over  the  supplies  which  are  needed  in  their  power 
plants. 

The  engineers'  convention  began  at  1 :30  in  the 
afternoon,  and  the  meeting  was  called  to  order  in  the 
grill  room  of  the  hotel  on  the  main  floor  by  President 
A.  E.  Powell.  After  a  few  remarks,  Mr.  Powell  intro- 
duced Frank  C.  Norton,  the  mayor  of  Burlington,  who 
gave  a  very  interesting  welcome  address.  In  speaking 
of  the  preamble  of  the  constitution  of  the  association, 
Mr.  Norton  said,  "These  statements,  if  carried  out,  are 
sufficient  guarantees  that  your  organization  is  com- 
posed of  conscientious,  fair-minded,  high  principled 
men  and  if  rigidly  adhered  to  will  result  in  much  good 
to  you  gentlemen,  to  your  employes  and  be  of  great 
benefit  to  the  people  of  our  country.  The  position  of 
an  engineer  is  an  important  one,  carrying  with  it  the 
responsibilities  of  the  safety  of  lives  and  property. 
We  hear  much  in  this  commercial  age  of  the  great  cap- 


June  15,  1913 


PRACTICAL    ENGINEER 


609 


tains  of  industry,  who  by  their  massive  brains,  have 
built  up  large  commercial  institutions  and  we  admire 
them  not  so  much  for  the  fortunes  which  they  accum- 
ulated; but  for  the  magnificent  manner  in  which  they 
have  earned  these  fortunes  in  the  upbuilding  of  our 
American  institutions  and  step  by  step  on  this  onward 
advance  in  commercial  advancement  has  been  the  ever 
faithful  engineer." 

Mr.  Norton's  speech  was  responded  to  by  F.  W. 
Raven,  who  stated  that  it  was  a  pleasure  for  the  engi- 
neers to  gather  in  Burlington  and  told  the  mayor  and 
others  that  they  were  sure  they  would  enjoy  their  stay. 

The  opening  addresses  were  followed  by  consider- 
able routine  work,  which  occupied  the  time  of  the 
engineers  until  3  o'clock,  when  the  delegates  went  on 
an  inspection  trip  through  the  Corliss  engine  shops  of 
the  Murray  Iron  Works  Co.  This  trip  took  up  the 
rest  of  the  afternoon  and  proved  exceedingly  profitable 
to  many  of  the  delegates. 

Features  of  the  evening  program  were  a  speech  by 
Secretary  E.  E.  Egan  of  the  Commercial  Exchange, 
who  welcomed  the  visitors  in  behalf  of  the  local  com- 
mercial body,  a  response  by  W.  E.  Long  of  Des 
Moines,  and  a  talk  by  National  President  McGrath. 
Following  these,  a  smoker  and  general  entertainment, 
at  which  the  supply  men  were  the  guests. 

Mr.  Egan  said  in  part  that  "Modern  day  writers 
are  accustomed  to  point  out  that  all  the  modern  day 
ills  of  our  social  system  found  their  origin  in  the 
fact  that  there  are  steam  engines;  that  all  the  problems 
of  our  present  day  civilization  came  into  being  since 
I'/BS,  when  the  steam  engine  was  invented.  The 
theory  is  that  prior,  to  that  time  labor  was  not  con- 
centrated about  the  machines  of  great  factories  but 
was  distributed  among  the  homes. 

"We,  however,  have  the  steam  engine,  and  I  am 
glad  of  it  if  for  no  other  reason  than  that  it  has  given 
us  a  distinct  type  of  citizen,  the  engineer.  Engineers 
contribute  to  the  excellence  rather  than  the  delin- 
quency of  their  day  and  generation,  and  men  who  do 
that  justify  their  existence." 

Mr.  McGrath's  speech  was  upon  "Aims  and  Ob- 
jects" and  gave  a  brief  history  of  the  organization, 
from  its  first  meeting  30  years  ago  up  to  the  present 
time. 

The  second  day  of  the  convention  opened  with  a 
business  session  in  the  grill  room  at  9  o'clock,  and 
matters  pertaining  to  the  wellfare  of  the  state  organ- 
ization were  considered  at  this  time.  The  "license" 
question  was  given  more  attention  than  any  other  and 
it  seemed  to  be  the  consensus  of  opinion  that  the 
members  were  favorable  to  legislation  requiring  all 
engineers  to  be  able  to  pass  a  required  test. 

Following  the  business  session,  Adolph  Shane, 
Highland  Park,  Des  Moines,  Dean  of  Engineering  in 
that  institution,  read  a  paper  on  the  testing  of  power 
plants.  He  treated  the  subject  in  a  practical  manner, 
giving  methods  which  were  adaptable  by  the  engineer 
in  the  plant,  and  his  paper  was  listened  to  with  con- 
siderable interest  and  appreciation  by  the  audience. 

A  business  session  in  the  afternoon  was  followed 
by  a  paper  which  had  been  prepared  by  C.  A.  Orr, 
chief  engineer  of  the  Morrill  Packing  Co.,  of  Ottumwa, 
who  was  unable  to  be  present  and  was  read  by  a  sub- 
stitute. The  subject  of  this  paper  was  "The  Burning 
of  Iowa  Coal,"  and  the  methods  and  suggestions  which 
he  gave  were  of  practical  value  to  power  plant  engi- 
neers. 

Delegates  and  supplymen  spent  the  rest  of  the 
afternoon  as  guests  of  the  Riley  Pennsylvania  Oil  Co., 


at  the  baseball  game  between  Burlington  and  Cedar 
Rapids.  The  evening  was  spent  in  the  Exhibit  Hall 
where  the  supply  men  took  pleasure  in  demonstrating 
their  various  devices. 

As  guests  of  the  Murray  Iron  Works  Co.,  The  En- 
gineers' Ass'n.  and  the  Central  States  Exhibitors' 
Ass'n.,  spent  the  last  day  of  the  convention  in  a  trip 
on  the  steamer  St.  Paul  to  Keokuk  and  return.  The 
trip  itself  on  the  beautiful  Mississippi,  with  its  pic- 
turesque scenery,  would  have  been  a  fitting  close  for 
the  3-day  convention,  but  at  Keokuk  the  delegates  saw 
what  will  be  the  largest  water  power  plant  in  the  world 
and  were  given  an  automobile  ride  to  the  dam  and 
over  the  power  site,  and  escorted  through  the  entire 
works. 

On  the  return  trip  a  business  session  of  the  organ- 
ization was  held  upon  the  boat  at  which  time  reports 
were  heard  from  the  various  committees,  and  speeches 
for  the  good  of  the  order  were  given  by  prominent 
members  of  the  state  and  national  associations.  The 
place  for  the  convention  in  1914  was  selected  as  Des 
Moines,  and  the  officers  fc  the  coming  year  were 
elected  as  follows : 

President,  John  DeVine  of  Des  Moines ;  vice-presi- 
dent, J.  A.  Goddard  of  Clinton ;  secretary,  Abner  Davis 
of  Cedar  Rapids;  treasurer,  Robt.  Mullin,  of  Marshall- 
town;  conductor,  W.  E.  Bussler  of  Waterloo;  door- 
keeper, A.  Gilbert  of  Keokuk;  state  deputy,  F.  E.  New- 
kirk  of  Sioux  City. 

The  installation  of  the  officers  was  then  conducted 
by  National  Secretary  Raven. 

As  previously  stated,  the  Central  States  Exhibitors' 
Ass'n.,  had  charge  of  the  exhibition  of  power  plant 
equipment  in  the  Banquet  Hall  of  the  Hotel  Burling- 
ton during  the  3  days  the  engineers  were  in  session. 
The  exhibit  was  open  to  the  public  and  everybody  was 
given  an  opportunity  to  examine  various  supplies  and 
get  acquainted  with  the  men  in  charge.  Following  is 
a  list  of  the  firms  which  had  exhibits  in  the  hall  and 
their  representatives: 

Anchor  Packing  Co.,  Philadelphia,  Pa.,  W.  E.  Elp- 
bick;  The  Wm.  Powell  Co.,  Cincinnati,  O.,  M.  F. 
Brenner;  Greene,  Tweed  &  Co.,  New  York,  N.  Y.,  A. 
J.  Richardson;  Lunkenheimer  Co.,  Cincinnati,  O.,  H. 
A.  Burdorf ;  Crandall  Packing  Co.,  Chicago,  Ills.,  A.  J. 
Page;  V.  D.  Anderson  Co.,  Cleveland,  O.,  H.  H.  Van 
Derzee;  C.  E.  Squires  Co.,  Cleveland,  O.,  J.  G.  Boyer; 
Hawk-Eye  Compound  Co.,  Chicago,  Ills.,  R.  M.  Roch- 
fort;  Garlock  Packing  Co.,  Chicago,  Ills.,  Geo.  Barnes; 
Jenkins  Bros.,  Chicago,  Ills.,  J.  H.  Williams;  Osborne 
Valve  &  Joint  Co.,  Chicago,  Ills.,  W.  L.  Osborne;  U. 
S.  Graphite  Co.,  Saginaw,  Mich.,  W.  G.  Thompson; 
'Practical  Engineer,"  Chicago,  111.,  C.  S.  Clarke;  Dear- 
born Chemical  Co.,  Chicago,  Ills.,  Mr.  Stubbs,  W.  A. 
Converse,  F.  C.  Gibbs,  and  O.  E.  Poole ;  Valvoline  Oil 
Co.,  Chicago,  111.,  H.  E.  Long;  Viscosity  Oil  Co., 
Chicago,  Ills.,  G.  E.  Abbott  and  W.  T.  Nicholson; 
Murray  Iron  Works  Co.,  Burlington,  la.,  M.  E.  Finck 
and  H.  M.  Jones;  Standard  Oil  Co.,  F.  M.  Richardson 
and  J.  E.  Storer;  Penn  Oil  &  Supply  Co.;  Western 
Boiler  Compound  &  Chemical  Co.,  Kansas  City,  Mo., 
F.  J.  Deadv;  Stewart  &  Hayden  Co.,  Burlington,  la., 
Mr.  DriscoH;  H.  W.  Johns-Manville  Co.,  Milwaukee, 
Wise,  A.  G.  Pickett;  Geo.  B.  Carpenter  Co.,  Chicago, 
111.,  General  Western  Agents  Peerless  Rubber  Mfg. 
Co'  C  A.  Elliott;  Riley  Pennsylvania  Oil  Co.,  Burl- 
ington, la.,  J.  V.  Riley;  The  Schaefifer  &  Budenburg 
Mfg.  Co.,  Chicago  &  New  York,  W.  H.  Shenton ; 
National  Engineer,  Chicago,  Ills.,  R.  W.  Larkin. 
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JERSEY  JUSTICE 


License  Law  at  Last  and  a  Big  Convention  to   Celebrate  It  at  Newark,  N.  J. 


THE  twenty-second  annual  convention  of  the  New 
Jersey  State  Association  of  the  National  Asso- 
ciation of  Stationary  Engineers  was  held  at  New- 
ark, May  22  to  25,  with  68  delegates  present  from 
the  different  branch  associations  in  the  state.  Com- 
mencing- Saturday,  May  24,  business  sessions  were 
held  at  the  headquarters  of  local  branch  Newark  No. 
3,  on  Market  Street. 

During  the  first  session,  emblematic  jewels  were 
presented  to  Past  Presidents  William  H.  Cronley,  of 
Jersey  City,  John  MacMorran  and  William  V.  Barr, 
both  of  Newark,  and  F.  W.  Johnson,  in  appreciation 
of  their  efforts  in  behalf  of  the  State  Association. 

Committees  were  appointed  and  the  meeting  ad- 
journed. 


Interesting  features  of  the  session  were  the  address 
by  Mrs.  Parrison  on  the  work  of  the  Ladies'  Auxiliary 
in  caring  for  disabled  members  of  the  N.  A.  S.  E., 
and  the  talk  by  National  Vice-President  Jas.  R.  Coe, 
who  urged  activity  in  getting  new  members  and  that 
engineers  w^rite  to  advertisers  for  information  and 
read  the  advertising  pages  for  the  new  ideas  to  be 
found  there.  He  reported  220  branch  associations  in 
16  state  organizations  with  14,346  members,  and  50 
associations  with  1520  members,  not  in  the  state  or- 
ganizations. 

Presentation  was  made  to  the  New  Jersey  Associa- 
tion of  the  pen  with  which  the  governor  signed  the 
license  law,  and  it  was  ordered  framed  with  the  state 
association  charter. 


FIG.  1.   GROUP  OF  DELEGATES  AT  THE  NEW  JERSEY  STATE  CONVENTION 


At  a  later  meeting  on  May  25  the  License  Law 
Committee  reported  that  by  the  cooperation  of  the 
International  Union  of  Stationary  Engineers,  the 
American  Order  of  Steam  Engineers  and  the  Fire- 
men's Union,  with  the  National  Association,  a  state 
license  law  had  been  passed  and  would  take  effect  on 
July  1st.    The  provisions  are  as  follows : 

Expenses  in  securing  the  passage  of  the  law  were 
met  partly  by  a  per  capita  tax  and  partly  by  voluntary 
contributions. 

In  accordance  with  recommendations  of  the  presi- 
dent, a  license  committee  of  3  is  to  be  appointed  to 
act  with  the  national  committee  on  legislation.  Also 
an  educational  committee  is  to  take  up  with  the  cor- 
responding national  committee  a  course  of  lectures 
and  lessons  and  to  prepare  a  circular  giving  dates  and 
subjects  so  that  neighboring  associations  may  take 
advantage  of  each  others  meetings. 


New  Officers 

"PHE  following  officers  were  elected  for  the  ensuing 
year :  President,  John  T.  Jenkinson,  Paterson ; 
vice-president,  Chas.  W.  Sumner,  Jersey  City ;  secre- 
tary, John  J.  Reddy,  Jersey  City ;  treasurer,  T.  A. 
Brown,  Newark;  conductor,  James  S.  Heath,  Eliza- 
beth ;  and  doorkeeper,  Thomas  McNamara,  Paterson. 
The  retiring  president,  Martin  J.  Hickey,  was  recom- 
mended to  the  national  president  as  state  deputy.  It 
was  voted  to  hold  the  next  convention  at  Jersey  City, 
June  6  and  7,  1914. 

The  convention  was  brought  to  a  close  by  the  an- 
nual banquet  at  Hotel  Continental  on  May  25th,  which 
was  attended  by  about  250  members  and  guests.  Past 
National  President,  William  J.  Reynolds,  acted  as 
toastmaster,  and  addresses  were  made  by  Mayor  Haus- 
sling  of  Newark,  President  John  H.  Donnelly  of  the 
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Newark  City  Council,  Supreme  Court  Justice  Robert 
Carey,  James  R.  Coe,  Martin  J.  Hickey,  and  others. 
Throughout  the  convention  a  mechanical  exposi- 
tion was  held  at  the  Palace  Ballroom,  on  Washington 
St.,  in  charge  of  the  following  committee :  W.  M.  Vree- 
land,  C.  W.  Kautzman,  E.  ^^^  Sears,  and  C.  L.  Bailey. 
The  exhibit  was  open  daily,  from  10  a.  m,  to  10  p.  m.. 
with  free  admission  to  the  public,  well  arranged  musi- 
cal programs  being  rendered  during  afternoon  and 
evening. 

Exhibits 

_^BOUT  100  booths  were  occupied,  the  extent  of  the 
exhibition    and    the    beauty    of    arrangement    and 
decorations  being  shown  in  the  view  herewith  : 

Clear  Cascades  of  oil  were  shown  flowing  from  the  Bowser  Oil  Fil- 
tration and  Circulating  System  at  the  booth  of  S.  F.  Bowser  &  Co. 
H.  R.  Babbit  and  G.  B.  Kamps  supervised  the  guessing  as  to  the  rate 
of  feed. 

Hills-McCanna  force  feed  pumps  showed  how  to  make  lubrication  sure 
and    positive. 


in  iron,  steel  and  brass,  pipe  bends  and  separators.  E.  Sink  arranged 
the  exhibit  and  was  assisted  by  Messrs.  Ackerman,  Voelter,  Cole,  Murphy, 
and   Raymond,   with   F.   G.   Harris   in   charge. 

What  a  breeze!  from  the  turbo  blower  of  the  Coppus  Engineering  and 
Equipment  Co.,  represented  by  L.  R.  Merritt.  A  high-speed  turbine 
driving  direct  a  propeller  fan,  the  thrusts  balanced,  and  steam  exhausted 
to  the  ashpit. 

The  Engineers'  Blue  Club,  covering  New  Jersey,  and  famous  for  its 
dinners   and   good   fellowship.      Nuf   Ced. 

Keep  clean  those  tubes,  when  it's  so  easy  to  do  so,  as  shown  by 
S.  L.  van  Araeringen  of  the  Diamond  Power  Specialty  Co.  with  the 
Diamond   soot   blowers   for  all   types   of   boilers. 

The  Armstrong  Line  of  covering  included  Nonpareil  for  refrigeration, 
high  or  low  pressure  and  was  shown  in  detail  at  the  Armstrong  Cork 
Co.'s  space  by  J.  E.  Prentis,  P.  D.  Brown,  Wm.  H.  DeMott  and  C.  H. 
Senter. 

How  to  lace  belts  quickly  and  strong  was  the  purpose  of  the  exhibit 
of  Clipper  belt  lacers  in  operation.  These  machines  are  made  by  the 
Clipper  Belt  Lacer  Co.  and  were  exhibited  by  H.  V.  Bishop  for  Ludlow 
and  Squeer. 

Jenarco  sheet  packing,  Jenkins  valves  and  valve  discs,  gage  glasses, 
gaskets  and  other  specialties  were  found  at  the  booth  of  Jenkins  Bros., 
with   Frank   Martin,    F.   J.   Murphy   and  Chas.    Stallings   as   demonstrators. 

900  white  sheet  asbestos  packing  and  other  Garlock  brands  with 
the  caliper  and  scale  trade-mark  were  shown  by  E.  C.  Home  and  W.  S. 
Elberson   of   the   Garlock   Packing  Co. 

The  Palms,  where  the  Dearborn  Chemical  Co.  kept  open  house,  were 
in  charge  of  J.  W.  Wilson  and  S.  H.  Opdyke,  who  explained  the  why 
of    Boiler    Feed    Water    Treatment. 


PIG.  2.     IN  THE  EXHIBIT  HALL  AT  NEWARK 


T.  M.  S.  is  a  new  one;  a  method  of  feeding  graphite  with  oil  so 
that  it  gets  there.  The  Modern  System  was  shown  by  S.  Sonneborn 
&ons.  Inc.,  of  New  York,  represented  by  Wm.  A.  Schatz,  Wm.  Hempstead 
and    Harold    Hoskins. 

The  pink  stripes  make  it  plain  just  where  the  water  level  is  in  the 
gage   glass   exhibited   with   other   specialties   by    David   C.    Seymour. 

Wire  and  Rope  for  every  purpose  from  submarine  cable  to  annun- 
ciator wire  was  the  slogan  of  the  Hazard  Mfg.  Co.  represented  by 
Geo.    D.    Wicks. 

See'em  shake  at  the  booth  of  Chas.  T.  Coe  Co.,  where  sectional 
grates,  rocking  and  dumping  with  variable  air  space  sections  were  shown 
by  Chas.   T.   Coe  and   Prank   C.   Coe. 

Texaco;  if  you  read  the  magazines  you  know  that's  oils,  and  made 
by  The  Texas  Co.  for  motors,  engines  and  other  machinery.  F.  W. 
Steadman    and    A.    A.    Stagg    told    why. 

3Ps  means  Daniels  expansion  packing  and  Ebonite  is  its  side  partner 
in  sheet  packing;  made  by  the  Quaker  City  Rubber  Co.,  and  exhibited 
by  Macknett  and  Doremus.  Newark  agents,  having  A.  K.  Wilcox  and 
W.   P.   Saxton   in   attendance. 

Valves:  Victor  gate,  regrinding,  Renewo.  Also  oil  cups,  oil  pumps, 
whistles,  cocks,  in  fact,  any  brass  specialty  was  to  be  found  at  the 
flashing  sign  of  The  Lunkenheimer  Co.,  with  W.  A.  Reynolds  and  Prank 
Hyatt  in   charge. 

Whoever  heard  of  returning  a  pin?  But  re-turning  crankpins  and 
reboring  cylinders  is  an  important  item  and  D.  C.  Hitchner,  Wm. 
Luckensmeyer  and  H.  D.  Griffith  showed  in  the  exhibit  of  H.  B.  Under- 
wood   &    Co.    how    they    do    it. 

Coupling  up  with  friction  clutches  or  compression  couplings  was 
illustrated   in  the  booth  of  A.   &  P.  Brown  Co. 

C.  C.  pressure  regulators  and  Cranetilt  traps  were  the  special  feature 
of   the   Crane   Co.'s   booth,    the    background   being   globe    and    gate    valves 


Soak  it  for  every  belt's  guaranteed  and  the  soaking  doesn't  harm 
Dick  belts,  as  proved  in  the  tank  by  R.  &  J.  Dick,  Ltd.,  represented  by 
G.  H.  Wright. 

Fibrous  babbit,  the  shredded  wheat — a  full  breakfast  for  any  stuffing 
box — was  shown  for  the  Buhne  Metal  Packing  Co.  by  C.  L.  Johnson. 

It  was  a  "question  of  quality"  that  produced  the  Webco  unions  with 
malleable  body  and  nickel-bronze  seat  rings  as  shown  by  P.  B.  Potterton. 

De  New  Model  D  Anderson  steam  traps  with  strainer  inlet,  counter- 
balanced, reinforced  float  and  all  parts  outside  was  just  the  pride  of 
H.  S.  Meacham  at  the  booth  of  the  V.  D.  Anderson  Co.  The  Engine 
Room   Filter  was   another  attraction. 

Heating  of  Water  and  purifying  of  steam  and  water  were  the  special 
features  of  the  Griscom-Russell  Co.'s  exhibit  where  Reilly  multicoil  heat- 
ers, and  Stratton  and  Bundy  separators  were  shown  by  D.  M.  Updike 
and    E.    H.   G.    Dillon. 

Gargoyle,  Mobiloil  and  Polarine  were  familiar  names  found  at  the 
palm    booth    of    the    Standard    Oil    Co. 

Any  old  or  new  thing  of  rubber  is  included  in  the  product  of  the 
Peerless  Rubber  Co.  Rainbow  packings.  Eclipse  gaskets.  Perfected 
woven  hose  and  Success  diagonal  are  some  of  the  most  prominent 
names.  Edgar  Weaver,  Chas.  Heintzmann  and  Harry  Reis  were  in 
charge. 

Firo  for  superheated  steam;  Ruby,  the  red  sheet;  Indestructible,  the 
white  sheet  and  Turxo,  the  twist  packing  for  globe  and  angle  valves, 
were  some  of  the  brands  shown  by  P.  N.  Anderson  and  E.  J.  Flynn  for 
the    New   York    Belting   and   Packing   Co. 

Victors  regulate  always  and  everything,  temperature,  pressure,  draft 
or  whatever;  and  Victor  devices  are  made  and  regulated  by  the  Standard 
Regulator  Co.,  represented  by  J.  E.  Miller,  V.  P.  Davis  and  P.  H. 
Davis,   Jr. 

Samples  of  automobile,  engine  and  cylinder  oils  and  greases,  as  made 
by   the  American   Oil   and   Supply   Co.   were   shown   by   H.   G.    Snyder. 
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Representing  Power  were  F.  R.  Low,  S.  W.  Anness,  E.  J.  Fyffe  and 
J.    W.    Armour. 

Wm.  J.  Norman  and  Chas.  Hicks  showed  the  Norbene  oils  and  greases 
for   the   Norben   Oil   &    Supply    Co. 

Cutting  and  threading  pipe  easily  with  portable  machines  Nos.  1  and 
2  was  demonstrated  by   the   Toledo   Pipe  Threading   Machine   Co. 

Morehead  traps,  both  return  and  tilting  and  how  they  take  the  place 
of  pumps,  was  explained  by  Messrs.  J.  G.  G.  Ross  and  Jos.  M.  Taggart 
of  Ross  &  Taggart. 

Crandall    packing   of   all    sorts,    pump   valves    and   hose    as    made    by 
the  Crandall  Packing  Co.  were  exhibited  by  Wm.  Cashell  and  Joseph  Coll. 
Packings.     Vesuvius  sheet,   N.  B.  O.  sheet,  round  gaskets,   square  and 
cushion  spirals  made  up  the  display  of  the  Home  Rubber  Co. 

For  all  uses  there  were  suitable  greases  at  the  home  of  the  Phila- 
delphia Grease  Mfg.  Co.,  where  Richard  D.  Jackson  and  Horace  A. 
Smith  were  in  charge.  Also  compression  grease  cups  for  automatic 
feeding  were   shown. 

Lagonda  Mfg.  Co.  showed  its  complete  line  of  steam  specialties,  in- 
cluding Weinland  tube  cleaners,  Lagonda  multiple  strainers  and  Lagonda 
non-return   stop  valves.     M.   O.   Lewis  was  the  representative. 

A  Cinch  expansion  bolt,  which  gets  a  lead  moulded  grip  all  around 
the  hole,  and  fits  and  holds  either  straight  or  reverse  tapered  holes  was 
demonstrated  for  the  Cinch  Expansion  Bolt  and  Engineering  Co.  by 
F.     R.     Field     and     Mr.     Brush. 

Noark  fuses,  R.  &  M.  fans  and  a  large  line  of  electrical  specialties 
were   shown   by  the   Newark   Electrical   Supply   Co. 

A  multitude  of  products  was,  as  always,  found  in  the  display  of  the 
H.  W.  Johns-Manville  Co.  Among  these  were  Permanite  black  sheet 
packing  "for  all  your  worst  joints,"  J.  M.  Sea  rings.  Kearsarge  as- 
bestos metallic  sheet,  J.  M.  Metallic  combination  hose  and  No.  31 
cement.      Wellington    C.    Powell    was    in    charge. 

The  red  Keystone  on  the  blue  cans  made  a  striking  feature  in  the 
exhibit  of  the  Keystone  Lubricating  Co.,  who  showed  greases  of  all 
consistencies  for  all  uses.  Wm.  F.  Beitler.  J.  S.  Walters  and  J.  M. 
Potts   were   the    "greasers." 

Palmetto  for  steam  and  Manhattan  for  hydraulic  machinery  were 
the  packings  of  Greene.  Tweed  &  Co.,  who  also  showed  the  Favorite 
ratchet   wrench,    Geo.    R.    Starrs    in   charge. 

American  pressed  steel  pulleys,  Firma  gage  glasses,  Albany  grease, 
Lunkenheimer  specialties,  Dodge  transmission  machinery  were  found 
among  the  specialties  displayed  by  Ludlow  &  Squiers,  agents  and  con- 
tractors. 

Pitts  and  Kitts,  eastern  agents  for  the  Perolin  Co.,  of  America, 
showed  samples  of  the  scale  removed  from  a  boiler  of  S.  li.  Moore  and 
Sons  Corp.,  supposed  to  be  clean  after  9  days  treatment  with  Perolin. 
At  the  same  exhibit  was  shown  the  Everlasting  blowoff  valve.  Wm.  Pitts 
and    Willard    Kitts,    Jr..    were    the    hosts. 

It  stops  the  engine  in  emergencies,  for  that's  as  a  good  stop  should. 
The  Strong  stop  and  other  Strong  specialties  were  shown  by  the 
Strong,  Carlisle  and  Hammond  Co.,  whose  representatives  were  A.  B. 
Pinney,  O.  L.  Pinney  and  L.  W.  Pinney.  Macit  set  screws  were  a 
novelty  which  attracted  much  attention  because  of  their  strength  and 
non   jamming   of   the   end. 

From  gages  to  water  meters,  a  full  line  of  instruments  for  the 
power  plant  including  a  CO2  recorder  was  shown  for  the  Precision 
Instrument   Co.   by  F.   D.   Harger. 

Dynamo  parts,  repairs  and  windings  made  up  the  exhibit  of  I.  R. 
Nelson. 

Vulcan  soot  cleaners,  Hill  pump  valves,  the  Hays  flue  gas  analysis 
instrument   and   Morehead    traps   were    shown   by    Chas.    W.    Hoffman. 

Safety  valves,  recording  gages,  gage  testers,  blowoff  cocks  and  other 
brass  goods  made  by  the  Ashton  Valve  Co.  were  explained  and  ad- 
vocated by  Chas.  W.  Buckelew  and  C.  W.  Ulrick;  and  the  new  Ashton 
non-splashing   bubbling   fountain   was   demonstrated. 

Your  correct  weight  was  quickly  given  by  the  Fairbanks  dial  scale — 
no  springs — shown  with  other  Fairbanks  apparatus  and  tools  made 
by  The  Fairbanks  Co.  and  in  charge  of  W.  F.  Henley,  Wm.  Holt,  H. 
Knowlton    and    C.    C'onklin. 

Waterproof  qualities  of  Couse  &  Bolten's  leather  belting  were  demon- 
strated by  M.  J.  Bolten  and  R.  S.  Furman  who  had  on  exhibit  also  a 
section   of   a    3-ply   belt   to   transmit   200   hp. 

Belmont  packings  in  braided,  stitched,  spiral,  diagonal  and  sheet 
were  shown  by  G.  W.  Stewart  in  charge  of  the  booth  of  Clement 
Restein    Go, 

White  Star  valves  and  other  brass  specialties  made  by  the  Wm. 
Powell  Co.  made  up  the  display  of  the  H.  Mueller  Mfg.  Co.,  with  J. 
G.   Zolleis  in   charge. 

Homestead  valves  and  blowoff  cocks  and  Squires  specialties  were 
shown   by   the    New   York    agent   F.    Boyle. 

M.  M.  &  M.  is  a  common  abbreviation  in  the  steam  field  for 
Manning,  Maxwell  &  Moore  whose  line  of  Hancock  inspirators.  Metro- 
politan injectors.  Consolidated  safety  valves,  Ashcroft  gages,  and  plani- 
meters.  Tabor  indicators,  etc.,-  was  demonstrated  by  G.  R.  Brown,  Jr., 
W.   P.   Bradbury,   and  W.   R.   Van   Nortwick. 

At  the  sign  of  the  "Don't  Worry  Club"  the  yellow  label  of  Albany 
Grease  was  in  brilliant  evidence  where  J.  W.  Bluhm  of  Adam  Cook's 
Sons    told   why. 

How  it  works  was  the  argument  of  the  model  Squires  steam  trap, 
working  on  air  pressure  with  no  leakage  at  the  place  of  the  C.  E 
Squires    Co.      F.   P.   Gibson    said,    "It   speaks   for   itself." 

From  Mexico  came  the  graphite  used  in  Mexican  cup  grease  and 
Mexican  boiler  graphite  which  with  results  secured  by  its  use  was  shown 
by  the  U.  S.  Graphite  Co.  Messrs.  W.  G.  Seeley.  C.  Ed.  Peterson 
and  A.  L.  McLean  told  how  the  graphite  does  its  work. 

Direct  and  alternating  current  motors  with  bulletins  describing 
other  electrical  apparatus  and  systems  and  photographs  of  installations 
made  up  the  display  of  the  Crocker-Wheeler  Co,  and  details  were  fur- 
nished by  W.  L.  Schoonover,  H.  S.  Glaseby,  L.  E.  Ogden,  and  Mr. 
Barrow. 

The  Twentieth  Century  Corliss  engine  with  Franklin  valve  gear  suited 
to  operate  at  150  to  200  r.p.m.  was  shown  in  operation  by  a  full  sized 
model   of   the   gear   and   cylinder   by   Hewes   &    Phillips. 

A    new    system    of    automatic    vacuum    return    steam    traps    to    replace 
pumps   on   low  pressure   heating   systems   was   exhibited   by   J.    R.   Banks. 
Elevator    lubricants    and    the     cabinet    of     controller    parts     for    con- 
venience of  engineers  made  up  the  exhibit  of  the  Otis  Elevator  Co.,   and 
...bulletins    showed     the    elevator    service    maintained     in    different    cities. 
(A    new    feature    of    transportation    was    the    inclined    elevator    for    short 
lifts    and    heavy    loading,    the    gravity    packing    conveyor    for    lowering 
by  means  of   a   spiral   chute,   and   the   dock   conveyor  for   steamship   load- 
ing and  unloading.       The  exhibit  was  in  charge  of  A.  L.   Starkweather, 
John  Keenan,  Jos.   C.  Graves  and  Jos.  W.  Greaves. 


Rope  specialties  and  the  uses  of  rope  were  demonstrated  by  samples 
and  photographs  in  the  booth  of  John  A.  Roeblings'  Sons  Co.,  by  its 
representative,   John  A.   Troescher. 

Curtis  regulators  and  steam  specialties  and  the  Watts  boiler  feed 
regulator  were  exhibited  in  the  display  of  Boig  &  Hill  represented  by 
W.   W.   Boig,   W.    T.   Hill,   Jos.    Meyer   and   Fred   L.   Bumham. 

Boiler  waters  analysed  and  lubricants,  elevator  compounds  and 
boiler  compounds,  specially  prepared,  were  the  watch  words  in  the 
exhibit  of  W.   B.   McVicker  Co.,   in   charge   of  A.   T.   Camden. 

Cartridge  fuses  that  can  be  quickly  renewed  and  are  approved  by 
the  Underwriters,  were  shown  by  the  Economy  Fuse  &  Mfg.  Co.,  in 
capacities  from  3  to  600  amperes  for  250  and  600  volts.  The  representa- 
tives in  charge  were  Tom  Yaxley,  F.  A.  Buker,  B.  H.  Mallory,  C.  F. 
Alberson  and  E.   B.   Mallory. 

Davidson  Pump  &  Condenser  Co.  exhibited  a  line  of  Cochrane 
heaters    and    separators   and    showed   blueprints    of   the    Davidson   pumps. 

The  specialties  exhibited  by  Crane  &  Milligan  included  Dixon 
Graphite  Greases,  Jenkins  valves,  Beaver  Die  Stocks,  the  Lea  Recorder 
for  measuring  water  and  a  line  of  Manning,  Maxwell  &  Moore  specialties 
and  Lunkenheimer   brass   goods. 

Armor  boiler  furnace  equipment  for  arches  and  fire  brick  for  hard 
service  were  displayed  by  the  Greenpoint  Fire  Brick  Co.,  in  charge 
of  E.  DeVoe. 

"One-half  pound"  treats  one  ton  of  hard  or  soft  coal  and  saves  half 
the  coal"  was  the  statement  made  by  the  United  Coal  Savers  Associa- 
tion.     They   did   not   make   an   actual   demonstration   of   the   saving. 

In  the  exhibit  of  the  Mutual  Supply  Co.,  steel  mixture  fire  brick 
and  the  steam  specialties  of  Jenkins  Bros.,  made  up  the  display  in 
charge  of  C.  L.  Bailey. 

Durabla  products  including  gage  glasses,  packings,  gaskets  and 
valve   disks   were    exhibited   by   J.    A.    Carson   for   the    Durabla    Mfg.    Co. 

The  clearness  of  its  cylinder  and  engine  oils  was  made  plain  by 
the  National  Oil  &  Supply  Co.,  by  illuminated  flasks  of  their  oils  which 
are    known    as    the    Defiance    brand. 

Flexible  Metallic  Hose  for  all  uses  from  Vs  in.  up  to  4  in.,  was 
shown  by  E.  L.  Heilprin  for  the  United  Metal  Hose  Co.  This  product 
is  double  wall  interlocking  spirals  of   copper  or  steel. 

McLeod  &  Henry  showed  a  model  boiler  setting  with  steel  mixture 
arch  and  furnace  and  Foote  back  arch,  in  charge  of  P.  V.  Tuthill  and 
John  H.   Foote,   Jr. 


ILLINOIS  ENGINEERS  AT 
ROCKFORD 

Ninth  Annual  Meeting  Held  May  28,  29  and  30 

THE  engineers  of  the  State  of  Illinois  were  pleas- 
antly entertained  during  3  days'  convention,  from 
May  28  to  30,  at  Rockford  by  the  local  engineers 
and  business  men  of  Rockford.  Headquarters 
were  made  at  the  Nelson  Hotel,  and  the  Convention 
and  Exhibit  Hall  were  in  the  Armory.  The  convention 
was  opened  at  1  o'clock  Wednesday  afternoon,  when 
Mayor  W.  W.  Bennett  made  an  address  of  welcome 
which  was  responded  to  by  John  F.  McGrath,  national 
president.  Other  speeches  were  made  by  F.  E.  Car- 
penter of  the  Police  and  Fire  Commission ;  F.  W. 
Raven,  national  secretary;  John  W.  Lane,  editor  of 
the  National  Engineer,  and  W.  L.  Osborne,  president 
of  the  Central  States  Exhibitors'  Association. 

The  evening  session  was  held  in  the  exhibit  hall 
where  an  entertainment  was  given  by  the  exhibitors' 
association  consisting  of  songs,  speeches  and  music 
by  Stevens'  Orchestra. 

Day  of  Pleasure 

'PHE  second  day  of  the  convention  was  given  over 
to  entertainment,  following  a  short  executive  ses- 
sion at  9  o'clock  in  the  morning,  at  which  time  the 
matter  of  state  license  for  engineers  was  discussed, 
when  it  was  decided  to  keep  up  the  fight  to  secure 
such  a  license  from  the   Legislature. 

As  guests  of  Rockford  men,  the  visiting  delegates 
were  given  a  40-mile  auto  ride  about  the  city.  During 
this  trip  the  visitors  were  shown  the  birthplace  of  mod- 
ern baseball,  the  hall  where  the  G.  A.  R.  as  an  organiza- 
tion was  formed,  and  many  other  points  of  interest 
about  the  city,  including  the  factories,  parks  and 
residential  districts. 

In  the  afternoon  the  steamer  Illinois  was  loaded 
with  delegates  and  friends  who  rode  several  miles  up 
the  river  and  there  a  contest  was  held  between  the 
ball  players  of  the  engineers  and  the  exhibitors  for  a 
silver  cup  as  a  trophy.  The  result  of  this  was  8  to  3 
in  favor  of  the  engineers,  who  will  keep  the  cup  for 
another  year. 
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On  the  return  trip  a  luiicheon  was  served  by  the 
engineers,  which  satisfied  the  demands  of  the  inner 
man. 

Smoke  Prevention 

'PHE  educational  feature  of  the  convention  was  an 
illustrated  lecture  by  Osborne  Monnett,  Chief  Smoke 
Inspector  of  Chicago,  whose  subject  was  "Smoke  Pre- 
vention." He  stated  that  in  general  where  water  tube 
boilers  are  installed  there  is  plenty  of  space,  and  as  a 
result  little  difficulty  is  encountered  in  abating  smoke. 
The  return  tubular  boiler,  however,  is  chosen  largely 
because  of  the  limited  amount  of  space  which  is  avail- 
able and  for  this  reason  considerable  study  and  plan- 
ning must  be  done  in  order  to  prevent  the  furnaces 
from  forming  smoke. 

The  ratio  of  grate  area  to  heating  surface  is  the 
most  important  problem  and  for  good  practice,  where 
Illinois  coal  is  burned,  this  should  be  1  to  35,  to  1  to 
45,  with  an  average  of  about  1  to  40  for  return  tubular 


smokeless  combustion  is  desired,  and  that  for  proper 
combustion  there  should  be  a  draft  of  0.22  in.  over  the 
fire  in  hand-fired  furnaces. 

Common  faults  encountered  in  the  breeching  to 
boilers  are  that  they  are  too  small^  too  long,  have 
too  many  turns  and  sometimes  dips.  Breeching  should 
be  as  short  and  direct  as  possible,  the  ratio  for  the 
area  of  the  breeching  to  the  grate  surface  should  be 
as  1  to  434.  This  allows  for  a  speed  of  the  gases  of 
25  ft.  per  second  with  the  boiler  overloaded. 

In  the  accompanying  table  are  given  the  stack  di- 
mensions for  various  sizes  of  horizontal  return  tubular 
boilers  as  recommended  for  use  in  Chicago.  These 
heights  are  greater  than  ordinarily  used  in  order  to 
secure  capacity,  the  problem  having  been  presented 
to  the  Smoke  Department  not  only  to  eliminate  smoke, 
but  to  keep  up  capacity  at  the  same  time. 

This  table  applies  only  when  the  boilers  are  con- 
nected  to   the   stack   by   a   straight   run   of  breeching 
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boilers.  The  grate  area  is  usually  too  small  and  for 
this  reason  the  fires  must  be  worked  too  frequently, 
thus  causing  them  to  smoke  often  and  frequently 
excessively.  He  recommends  the  installation  of  some 
form  of  rocking  or  shaking  grate  and  that  the  area 
above  the  bridge  wall  be  not  less  than  25  per  cent  of 
the  grate  surface,  also  that  the  combustion  chamber 
be  kept  clean  down  to  the  floor  line. 

The  height  of  the  boiler  above  the  grate  is  an  im- 
portant consideration  and  while  former  practice  was 
from  22  to  24  in.,  the  standard  adopted  by  the  Smoke 
Inspection  Department  for  boilers  of  60  to  72  in.,  in 
diameter  is  36  in.  between  the  grate  and  boiler.  Many 
furnaces  which  smoke  have  not  sufficient  gas  space 
back  of  the  boiler  and  this  dimension  should  be  taken 
into  consideration  when  smokeless  combustion  is  de- 
sired. 

Another  defect  in  the  boiler  settings  frequently 
encountered  is  the  restricted  opening  from  the  boiler 
shell  to  the  uptake  to  the  breeching,  the  method  now 
adopted  for  relieving  this  situation  is  to  cut  ofif  a 
portion  of  the  end  of  the  shell  and  increasing  the  size 
of  the  uptake,  thus  making  sufficient  smoke  area  to 
carry  the  gases  off  without  a  great  amount  of  friction. 
He  recommends  that  25  per  cent  additional  space  over 
the  area  of  the  tubes  be  allowed  in  the  uptake  where 


which  has  fully  as  much  area  as  the  stack  and  in  which 
long,  narrow  cross  sections  and  sudden  changes  of 
sections  or  drop  in  breeching  are  avoided. 

STACK   DIMENSIONS   FOR   H.    R.    T.   BOILERS 


Size  of 
Boiler 

NUMBE 
One 

-BS  OP  BO 
Two 

ILERS  ON 
Tjaree 

STACK 
Four 

48x14 
54x16 
60x16 
66x18 
72x18 
78x20 

21Jx  90 
24ix  95 
28ixl00 
31   xllO 
35  X120 
39ixl30 

30  xlOO 
34ixl05 
40  xllO 
43^x120 
49^x130 
56  xl40 

37  XllO 
42^x115 
49  xl20 
53^x130 
604x140 
68  X150 

42^x120 
49  X125 
57  X130 
61   X140 
70  X150 
78JX160 

34-3i-in.  tubes 
34-4  -in.  tubes 
46-4  -in.  tubes 
54-4  -in.  tubes 
70-4  -in.  tubes 
84-4  -in.  tubes 

Mr.  Monnett  then  related  the  history  of  hand-fired 
boilers  showing  the  ordinary  dutch  oven  types,  stat- 
ing that  these  have  become  obsolete  in  Chicago  at  the 
present  time.  Experimenting  with  baffles,  has  shown 
that  the  double  arch  bridge  wall  gives  excellent  satis- 
faction for  smokeless  combustion.  A  steam  jet  is 
sometimes  placed  in  the  furnace  front  which  is  recom- 
mended for  use  after  firing  only. 

Horizontal  water-tube  boiler  settings  with  vertical 
baffles. and  ordinary  hand  fired  furnaces  have  given 
considerable  trouble  in  producing  smoke,  and  have 
therefore,  been  ruled  out  in  Chicago.  When  a  setting 
of   this   construction    is   encountered,    the   baffles    are 
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changed  to  the  horizontal  position,  using  tee  tiles 
over  the  fire  and  box  tiles  over  the  combustion  cham- 
ber, this  arrangement  giving  the  smokeless  combus- 
tion desired. 

The  most  difficult  proposition  w^hich  is  met  is  that 
of  mixed  fuel  c6nsisting  of  shavings  and  coal.  It  has 
been  demonstrated  that  shavings  require  about  half 
the  draft  that  is  necessary  for  coal,  and  where  the  2 
fuels  are  used  together,  proper  regulation  of  draft  is 
a  most  difficult  proposition  for  the  fireman.  One  of 
the  most  common  mixed  fuel  furnaces  is  the  full  ex- 
tension dutch  oven  with  horizontal  baffles,  these  being 
of  the  box  tile  type  enclosing  the  tubes  over  the  fire. 
A  furnace  which  has  met  with  considerable  success 
in  the  burning  of  refuse  under  water  tube  boilers  is  of 
the  hand  fired  type  using  box  tile  over  the  grates  and 
mixing  baffles  in  the  combustion  chamber.  Mr.  Mon- 
nett  then  showed  a  number  of  illustrations  of  other 
successful  furnaces  for  smokeless  combustion. 

At  9  o'clock  Friday  morning  an  executive  session 
was  held  at  which  time  officers  for  the  coming  year 
were  elected  as  follows :  President,  E.  W.  Hill  of  Rock 
Island;  vice-president,  Fred  G.  Waller  of  Peoria;  sec- 
retary-treasurer, Gus.  Anderson,  Chicago;  state  dep- 
uty, Henry  Misostow,  Chicago.  The  meeting  place 
for  next  year  was  chosen  as  Peoria. 

The  Exhibit 

DURING  the   time  the   convention   was  being  held, 

the  Central  States  Exhibitors'  Association  occupied 
the  Armory,  with  an  exhibit  of  power  plant  apparatus 
and  equipment. 

Hawkeye  Compound  Co.,  of  Chicago,  distributed 
souvenirs  and  literature  explaining  the  value  of  Hawk- 
eye  Compound,  the  firm  being  represented  by  R.  M. 
Rochfort,  and  Theo.  Brommenschenkel. 

Osborne  Valve  &  Joint  Co.,  exhibited  the  NoKut 
protected  seat  valves,  and  the  special  features  of  the 
steam,  hydraulic,  air,  ammonia  and  other  valves  and 
joints  were  explained  by  W.  L.  Osborne. 

John  A.  Roeblings'  Sons  of  Chicago  was  repre- 
sented by  Mr.  Hinterberg. 

The  White  Star  Refining  Co.,  of  Detroit,  Mich., 
made  the  way  easy  with  its  Detroit  Greases,  the  value 
of  which  was  shown  by  Silas  Cook. 

The  V.  D.  Anderson  Co.,  of  Cleveland,  O.,  had  an 
interesting  display  of  Model  D  Steam  traps  complete 
and  in  sections,  and  showed  the  construction  of  the 
floats  used  in  these  traps,  Chas.  H.  Fiske  being  the 
representative. 

American  Steam  Gauge  &  Valve  Mfg.  Co.,  showed 
the  use  of  the  American  dead  weight  gage  tester  and 
also  had  on  exhibit  the  American  Thompson  improved 
indicator,  Ellison  draft  gage,  recording  and  indicating 
pressure  gages,  American  HoO  grease  extracting  feed 
water  filter,  whistles,  valves,  etc.  C.  C.  Kilander  was 
the  representative  in  charge. 

Viscosity  Oil  Co.,  of  Chicago  had  an  interesting 
display  of  oils,  greases,  oil  pumps,  etc.,  the  value  of 
which  was  explained  by  Frank  Travers,  Sr.,  and  Geo. 
Abbott. 

Power  was  represented  by  A.  R.  Maujer  and  Mr. 
Jeanson. 

R.  J.  Bryhn  of  Rockford,  111.,  displayed  oils,  greases 
and  candles  made  in  the  "Forest  City,"  and  was  aided 
in  the  exhibit  by  N.  Kelley. 

Woodward  Governor  Co.,  exhibited  a  .  working 
model  of  a  water  wheel  governor  which  was  extremely 
interesting  to  those  in  charge  of  hydraulic  plants.  E. 
E.  Woodward  demonstrated  the  value  of  this  governor. 


Attwood  Vacuum  Cleaning  Co.,  Rockford,  111., 
demonstrated  the  efficiency  of  one  of  its  cleaning  de- 
vices which  was  greatly  in  demand,  particularly  after 
the  automobile  ride.  Seth  B.  Attwood  was  in  charge 
of  the  exhibit. 

Crocker-Wheeler  Co.  had  on  exhibit  motors,  con- 
trol boards  and  illustrated  the  use  of  its  motors  for 
individual  drive  on  a  Rockford  Iron  Works  punching 
machine. 

Joslyn-Chandler  Electric  Lighting  Co.,  Rockford, 
demonstrated  the  possibilities  of  farm  lighting  by  a 
complete  outfit  including  storage  batteries,  generator 
and  lights.    W.  P.  Clawson  was  the  demonstrator. 

Rockford  Brass  Works  exhibited  a  line  of  engineer- 
ing supplies  including  Crane  traps,  valves  and  fittings, 
Dixon  graphite,  Daniel's  PPP  packing,  wrenches,  etc. 
J.  P.  Adolph  had  charge  of  the  exhibit. 

National  Engineer  was  represented  by  John  W. 
Lane. 

Ferguson  &  Lange  Fdry.  Co.,  of  Chicago  has  re- 
cently placed  on  the  market  the  Twentieth  Century 
smokeless  mechanical  stoker,  the  value  of  which  was 
explained  by  Thos.  J.  Robinson. 

The  Rockford  Smoke  Preventing  Co.,  exhibited 
the  working  of  its  device  which  is  an  automatic  ar- 
rangement for  operating  the  dampers  and  steam  jet  on 
a  hand  fired  furnace.  W.  C.  Beam  was  the  representa- 
tive. 

The  Wm.  Powell  Co.,  Cincinnati,  exhibited  a  whole 
constellation  of  "White  Stars,"  consisting  of  valves, 
union  disc  valves,  hydraulic  valves,  also  whistles,  oil 
cups,  hydrostatic  lubricators,  etc.  Chas.  Cullen  and 
M.  F.  Brenner  had  charge  of  the  exhibit. 

Practical  Engineer  was  represented  by  R.  E. 
Turner. 

Garlock  Packing  Co.,  Chicago,  was  represented 
by  H.  F.  Rail,  who  demonstrated  the  use  of  Garlock 
sheet,  rod,  hemp,  metallic  and  other  packings  as  well 
as  pump  disc,  gaskets,  etc. 

Jenkins  Bros,  valves  and  rubber  specialties  occu- 
pied a  booth  which  was  in  charge  of  J.  C.  Beckerleg. 

The  Crandall  Packing  Co.,  had  a  line  of  packings 
and  gaskets  as  well  as  C.  B.  Steam  Traps  on  exhibit, 
and  was  represented  by  F.  M.  Wheeler. 

Dearborn  Chemical  Co.  explained  the  value  of  its 
service  to  engineers  by  means  of  literature  which  was 
distributed  by  E.  P.  Poole,  O.  E.  Poole,  and  Fred  S. 
Hickey. 

The  Lunkenheimer  Co.,  Cincinnati,  displayed  a  full 
line  of  brass  specialties  consisting  of  oiling  devices, 
blowoff  valves,  also  water  gages,  etc.  The  above  was 
in  charge  of  C.  C.  Rodenberg  and  C.  F.  Bows. 

The  C.  E.  Squires  Co.  was  represented  by  J.  G. 
Boyer  who  explained  by  means  of  a  working  model  the 
strong  qualities  of  the  Squires  steam  traps. 

The  United  States  Graphite  Co.,  Saginaw,  Mich., 
had  on  exhibit  various  products  of  Mexican  Graphite 
consisting  of  lubricants  and  boiler  graphite,  also  dem- 
onstrated what  these  products  will  accomplish  in  the 
power  plant.  W.  D.  Skaden  and  W.  G.  Thompson 
represented   the  company. 

Greene-Tweed  &  Co.,  had  a  full  line  of  Palmetto 
packings  on  exhibit  for  examination  by  the  engineers, 
the  value  of  which  was  explained  by  A.  J.  Richardson, 
S.  R.  Beam,  W.  C.  Beam,  and  M.  R.  Sullivan. 

Albany  Lubricating  Co.  showed  the  various  grades 
of  Albany  grease  and  their  uses  were  explained  by  A. 
J.  Olson  who  represented  the  company. 

W.  P.  Dwyer,  Rockford,  111.,  had  on  exhibit  a  line 
of  steam  fitters'  and  mill  supplies. 
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N.  D.  H.  A.  CONVENTION,  IDIANAPOLIS  MAY  27  to  29 

Many  Interesting  and  Instructive  Papers  on  Central  Station  Heating  were  the  Principal  Features  of 

the  Convention 


THE  program  for  the  Fifth  Annual  Convention  of 
the  National  District  Heating  Association  was 
followed  out  quite  completely  at  its  convention 
in  Indianapolis,  Ind.,  from  May  27  to  29.  The 
headquarters  were  at  the  Claypool  Hotel,  where  all 
meetings  and  the  exhibit  were  held.  Hot  water  and 
steam  heating  experts  from  all  parts  of  the  United 
States  were  in  attendance,  and  at  the  opening  session 
a  report  of  the  Executive  Committee  was  read,  recom- 
mending a  new  plan  for  membership  and  new  scale 
of  fees  in  order  that  the  income  of  the  organization 
may  be  enlarged.  The  Association  has  grown  from 
a  membership  of  8  5  yr.  ago  to  300  at  the  present  time, 
and  is  still  increasing  as  more  central  station  heating 
plants  are  being  installed  and  the  work  of  the  organ- 
ization develops. 

The  welcome  address  was  given  by  Chas.  A.  Book- 
waiter,  who  discussed  the  possibilities  of  the  heating 
business.  R.  D.  De  Wolf,  Rochester,  was  president 
of  the  Association  and  presided  at  the  meetings.  The 
reply  to  Mr.  Bookwalter  was  made  by  D.  L.  Gaskill, 
of  Greenville,  O.,  secretary-treasurer  of  the  Associa- 
tion. 

In  the  president's  address,  he  discussed  several 
ways  in  which  the  heating  industry  could  be  improved, 
and  commented  on  the  important  problems  connected 
with  the  business.  He  believed  the  Association  was 
doing  much  good  for  the  business  of  all  the  member- 
ship. 

Steam  Meters 

pOLLOWING  the  appointment  of  several  commit- 
tees, a  report  of  the  Committee  on  Meters,  of  which 
S.  Morgan   Bushnell  of  the  Illinois  Maintenance  Co., 
Chicago,   is   chairman,   was   read. 

In  this  report  the  committee  followed  the  example 
set  by  its  predecessors  and  described  a  number  of  the 
recently  invented  and  improved  meters,  among  which 
are  the  Hallwachs  steam  meter,  manufactured  by  Hall- 
wachs  &  Co.,  Germany;  the  Gebhardt  steam  meter, 
manufactured  by  the  Steam  Appliance  Co.,  Chicago, 
and  some  additional  data  on  the  St.  John  meter  which 
had  been  described  at  a  previous  convention.  The  com- 
mittee also  decided  to  note  some  of  the  defects  in  pres- 
ent meter  construction,  to  prepare  some  of  the  rules 
for  the  care  and  maintenance  of  some  of  the  different 
types  of  meters,  and  give  an  outline  of  meter  depart- 
ment routine  in  a  heating  company.  Another  subject 
taken  up  by  the  committee  was  that  of  meter  vs.  flat 
rates  for  steam  service. 

The  question  of  accuracy  of  steam  meters  was 
spoken  of,  and  in  this  connection  the  committee  stated, 
that  there  appears  to  be  no  question  but  what  the 
metering  of  steam  has  been  found  commercially  prac- 
ticable, and  for  heating  service  can  be  as  accurate  as 
the  metering  of  gas  or  electricity. 

Among  the  present  defects  of  meters,  C.  H.  Spieh- 
ler,  a  member  of  the  committee,  mentions  the  following 
as  some  of  his  troubles  with  the  revolving  type  of 
meter :  Bearing  trouble,  register  trouble,  and  diffi- 
•culties  of  cleaning  the  drums. 

The  committee  goes  on  further  as  recommending 
the  meter  basis  of  charging  in  preference  to  flat  rates, 
stating  that  all  things  considered,  more  satisfactory 
service  can  be  given,  customers  may  be  charged  ac- 


cording to  the  way  they  use  the  steam,  and  the  corpor- 
ation be  paid  according  to  the  service  it  gives.  Other 
conditions  which  are  affected  were  also  discussed  in  the 
report. 

Topics  for  Research  Work 

POMUND  F.  Capron,  of  Chicago,  secretary  of  the 
the  Educational  Committee,  of  which  E.  Darrow, 
Indianapolis,  is  chairman,  read  the  report  of  this  com- 
mittee. As  an  introduction  he  stated  that  the  com- 
mittee appointed  to  meet  with  the  committee  of  the 
American  Society  of  Heating  and  Ventilating  Engi- 
neers, met  on  March  21,  at  which  time  a  resolution  was 
adopted  that  the  committee  formulate  a  basis  for  a 
code  pertaining  to  important  points  in  the  installation 
of  heating  and  ventilating  plants,  which  should  be 
submitted  to  the  National  District  Heating  Associa- 
tion, with  suggestions  that  they  cooperate  with  the 
American  Institute  of  Architects,  American  Society  of 
Heating  and  Ventilating  Engineers  and  American  So- 
ciety of  Mechanical  Engineers.  In  connection  with 
this  resolution,  the  committee  submitted  a  code  of 
suggestions,  the  principal  subjects  of  which  are  as 
follows  : 

No.  1.  Pressure,  velocity  and  pipe  sizes.  No.  2. 
Radiation,  direct  and  indirect.  No.  3.  Division  of 
ownership  and  responsibility.  No.  4.  Steam  traps 
with  or  without  strainers.  No.  5.  Economy  coils.  No. 
6.  Insulation.  No.  7.  Automatic  regulation.  No.  8. 
Steam  Meters,  as  to  sizes,  types,  efficiency,  reliability, 
allowable  for  errors  and  define  method  of  installation. 
No.  9.  Weather  stripping.  No.  10.  Notice  of  alter- 
ations. No.  11.-  Seals  on  meters  and  traps.  No.  12. 
Application  of  patent  systems,  requirements  and  re- 
strictions. No.  13.  Testing  of  system.  No.  14. 
Temperatures  inside  and  outside.  No.  15.  Locks  on 
service  valves.  No.  16.  Quality  of  material  and  guar- 
antee. No.  17.  Underground  installation.  No.  18. 
Humidity. 

Nos.  1,  2,  3,  6,  9,  10,  13,  14,  15,  17,  would  pertain  to 
water  as  well  as  steam. 

Station  Records 

'PHE  Committee  on  Station  Records  consisting  of  H. 

B.  Wetherell,  chairman,  Peoria,  111. ;  A.  B.  Biggs, 
Detroit,  Mich. ;  and  J.  E.  Davidson,  Butte,  Mont.,  then 
presented  their  report,  which  was  in  part  as  follows : 
— "Most  records  in  and  about  central  heating  com- 
panies arise  from  the  fact  that  some  one  'wanted  to 
knowi'  and  thought  the  having  of  definite  information 
on  specific  matters  to  which  he  could  not  give  his  own 
attention,  a  fair  exchange  for  the  energy  expended. 

"Compariies  which  keep  no  records,  do  so  either 
because  they  have  not  realized  their  needs  and  limita- 
tions, or  because  they  are  affected  with  general  de- 
bility. With  these  latter,  there  is  little  thought  taken 
of  their  'today'  and  none  of  the  'tomorrow,'  this  being 
to  them  the  'simple  life.' 

"The  importance  of  getting  and  keeping  facts  on 
the  company's  operation  and  existence,  both  to  itself 
and  to  the  industry,  at  large,  varies  with  its  size,  its 
growth,  its  interest  and  in  the  larger  economics  of 
operation  and  its  relation  to  similar  concerns  as  part 
of  the  N.  D.  H.  A.  There  are  also,  in  these  enlightened 
days,  Public  Service  Commissions.    The  object  of  such 
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a  commission  is  to  protect  customers  and  companies 
from  themselves  and  from  each  other.  Such  commis- 
sions are  rapidly  approaching  the  place  where  they 
may  call  upon  any  heating  company  to  produce  facts 
relative  to  alleged  discriminations  between  its  custo- 
mers or  between  customers  and  shareholders. 

"There  may  be  many  records  compiled  for  which 
there  seems  to  be  at  least  no  immediate  use,  but  we 
ought  all  to  be  as  interested  in  keeping  track  of  our 
every  B.t.u.  from  coal  pile  to  meter  as  is  the  man  of 
furniture  fame  who  follows  every  table  leg  from  tree 
to  customer's  premises.  Records  have  often  indicated 
ways  of  increasing  output  for  the  dollars  input,  there- 
by giving  a  direct  opportunity  of  increasing  the  total 
of  customers'  bills;  there  have  often  been  times  when 
records  indicated  methods  of  reducing  the  dollars  input 
without  impairing  efficiency,  so  that  the  change  went 
to  the  increasing  of  our  beloved  net  revenue." 

The  report  then  describes  a  number  of  the  records 
which  might  be  kept  in  heating  plants,  giving  their 
value,  and  the  following  is  a  summary  of  the  most 
useful  records : 

1.  Monthly  and  yearly  cost  report  on  all  branches 
of  operation : — Thousands  of  pounds  of  steam  sold. 
Tons  coal  consumed,  price  per  ton  and  total  fuel  cost. 
Labor  cost.  Total  operating  cost.  Operating  cost  per 
thousand  pounds  of  steam  sold.  Total  maintenance 
cost.  Maintenance  per  thousand  pounds  of  steam  sold. 
Production  expense  per  thousand  pounds  of  steam  sold. 

2.  Monthly  report  showing: — Amount  of  steam 
used.  Amount  of  radiation  added  and  cut  out.  Num- 
ber of  feet  of  mains  and  service  laid.  Number  of 
meters  set  and  removed. 

3.  Meters: — Complete  record  of  all  tests  and  re- 
pairs. 

4.  Cubical  contents: — Exposed  wall  and  glass, 
amount  of  radiation  installed  and  amount  required  for 
all  buildings  connected  to  mains. 

5.  Mains  and  services  installed : — Size,  length, 
square  feet  of  heating  service  and  exact  location  of 
pipes  and  fittings. 

Hot  Water  Heating 

DISTRICT    Hot    Water    Heating   for    Residences" 

was  the  title  of  the  next  paper  on  the  program, 
which  was  prepared  and  read  by  A.  C.  Rogers,  super- 
intendent of  the  Toledo  Railways  &  Light  Co.,  Toledo, 
Ohio.    The  introduction  to  this  paper  is  as  follows : — 

"The  subject  of  heating  is  an  absorbing  one  and 
when  we  consider  the  heating  question  as  coupled 
with  our  homes  it  becomes  such  an  interesting  phase 
that  the  best  is  none  too  good.  Simplicity,  adequacy 
and  economy  are  3  essentials.  When  considering  hot 
water  heating,  the  same  general  principles  largely 
govern  whether  it  be  an  isolated  gravity  job  or  a  part 
of  a  district  heating  system.  In  taking  up  this  sub- 
ject, the  writer  has  divided  it  into  5  general  heads. 
They  are  as  follows: — 

"First — Circulation:  consisting  of  piping — size  and 
runs,  covering  on  exposed  places,  avoid  air  pockets 
and  traps,  proper  air  vents. 

"Second — Radiation ;  consisting  of  full  radiation 
and  radiation  formulas. 

"Third — Placed  radiation ;  consisting  of  placing  of 
radiators,  avoid  obstructions — free  circulation,  paint- 
ing or  decorations. 

"Fourth  —  Water  temperatures  ;  temperatures  — 
schedules. 

"Fifth — Atmospheric  conditions,  consisting  of  hum- 
idity and  wind." 
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The  writer  then  takes  up  the  subject  in  the  order 
outHned,  giving-  complete  data  for  a  typical  installation, 
calculations  and  formulas  necessary  for  estimating  the 
radiation  and  heat  necessary  for  heating  buildings. 

"The  Possibilities  of  Hot  Water  Heat"  was  the 
subject  of  the  paper  presented  by  N.  M.  Argabrite,  of 
the  Indiana  General  Service  Co.,  Elwood,  Ind.  He 
stated  that  "Hot  water  heat  has  many  possibilities 
from  a  financial  standpoint,  but,  of  course,  many 
things  affect  the  earning  power  of  the  plant,  among 
which  are : — The  way  the  plant  is  designed ;  the  way 
it  is  put  together  after  being  designed ;  the  relation 
between  the  electrical  load  and  the  heating  load ;  the 
particular  way  that  your  bookkeeper  figures  your 
profits  or  keeps  your  books;  the  rate  charged  for  heat; 
the  method  used  in  figuring  radiation ;  the  condition 
of  your  pipe  lines,  etc. 

"The  way  the  plant  is  designed  will,  of  course, 
affect  a  steam  heating  plant  as  well  as  a  hot  water 
heating  plant  up  to  the  point  where  the  coal  has  been 
turned  into  steam,  and  for  this  reason  we  will  not 
touch  upon  this  subject  to  that  point.  The  question 
then  arises  as  to  how  we  are  going  to  turn  this  steam 
into  hot  water. 

"Some  engineers  take  the  exhaust  from  an  engine 
or  engines,  turn  this  exhaust  into  an  open  heater  or 
drum  equipped  with  spill  pans,  and  by  splashing  the 
return  water  of  the  heating  system  down  over  these 
pans  through  the  steam  they  force  the  circulating  water 
to  take  up  the  exhaust  steam  with  its  heat. 

"Another  method  is  to  use  "a  set  of  small  upright 
enclosed  heaters  with  copper  or  brass  tubes,  passing 
the  steam  into  the  chamber  and  the  circulating  water 
through  the  tubes,  allowing  the  condensate  to  run  out 
through  a  drain  line. 

"An  improved  method  over  the  first  mentioned  is 
to  exhaust  into  a  jet  condenser,  thus  forcing  the  water 
to  take  up  the  exhaust  steam  and  thus  heating  the  cir- 
culating water,  giving  often  times  a  very  fair  vacuum 
on  the  prime  mover. 

"An  improved  method  over  the  second  mentioned 
method  is  to  exhaust  the  steam  from  the  prime  mover 
into  an  oversized  heating  condenser,  and  by  circulating 
the  heating  water  through  the  cooling  chamber  and  by 
using  a  dry  vacuum  pump  and  a  hot  well  pump  to  ob- 
tain all  possible  vacuum  on  the  prime  mover  and  to  ob- 
tain the  condensate  for  boiler  feed. 

"Any  one  of  the  4  above  mentioned  methods  will 
give  a  different  value  to  the  earning  capacity  of  the 
plant  and  their  money  making  value  is  the  inverse 
from  the  order  named. 

"The  argument  might  be  raised  that  lighting  cus- 
tomers are  peak  load  customers,  and  there  would, 
therefore,  be  relief  only  for  a  few  hours  per  day,  but 
right  here  is  one  of  the  main  advantages  of  hot  water 
heat;  namely,  that  the  heat  does  not  pass  off  immedi- 
ately as  with  steam.  You  can  stop  your  pumps  in 
the  dead  of  winter  for  several  hours  and  your  custom- 
ers will  not  suffer.  In  fact,  I  had  one  line  off  this 
winter  from  2  p.m.  to  6  p.m.  and  nobody  on  the  line 
had  complained  up  to  15  minutes  of  the  time  we 
resumed  service  on  that  line." 

In  the  opinion  of  the  writer,  the  greatest  possibil- 
ities in  hot  water  heating  lie  in  improving  and  bringing 
up  to  date  our  present  systems,  thus  increasing  our 
earning  power,  or  in  making  "money-makers"  out  of 
losing  noncondensihg  electric  plants,  .\mong  the  pos- 
sibilities referred  to  are  the  following: — Cleaning  out 
some  of  the  wasteful  auxiliaries;  getting  rid  of  open 
heaters  and  installing  heater  condensers,  thus  making 


your  plant  condensing;  installing  thermostatic  control 
on  your  consumers;  improving  your  pipe  insulation; 
reducing  excessive  circulating  pressures;  closing  every 
leaky  pipe  on  your  system;  getting  optional  power 
contracts  with  some  local  power  users,  who  make  their 
own  power,  to  use  up  your  live  steam  from  time  to 
time ;  getting  connection  with  some  other  company, 
such  as  street  railways,  to  avoid  using  live  steam  ;  and 
many  others. 

Mr.  Argabrite  then  showed  bv  calculation  what  can 
be  done  in  the  way  of  economizing,  and  closed  by 
giving  the  following  advice  to  his  hearers : — 

Look  over  the  pumping  question.  Run  as  nearly 
condensing  as  possible.  Save  your  condensate.  Close 
up  the  leaks.  Load  up  your  electric  plant  to  absorb  all 
your  steam,  even  at  one-half  cent  per  kilowatt.  Em- 
ploy an  efficiency  engineer  for  about  a  week  and  you 
will  soon  arrive  at  the  greatest  possibilities  in  the  hot 
water  heating  game. 

Boiler   Development 

J)URIXG  the  third  session  of  the  convention  Wednes- 
day morning,  Norman  C.  Reinicker  of  the  Edison 
Illuminating  Co.,  Detroit,  Mich.,  read  a  paper  on  "Re- 
cent Improvements  in  Boiler  Plant  Design  and  Opera- 
tion." He  pointed  out  that  radical  changes  have  been 
made  in  boiler  room  practice  during  the  past  few  years, 
the  greatest  being  the  installation  of  larger  boiler  units 
than  was  ever  conceived  of  before.  This  was  followed 
by  a  long  series  of  elaborate  tests,  resulting  in  the  find- 
ing of  maintained  boiler  and  stoker  efficiencies  such  as 
were  not  obtained  before,  and  other  results  favorable 
to  large  units. 

He  states  further  that  "Another  change  in  boiler 
plant  practice  during  the  last  few  years  is  the  perfec- 
tion and  general  acceptance  of  the  underfeed  type  of 
stoker  for  high  grade  bituminous  coals.  Practically 
smokeless  combustion  even  with  high  volatile  coals; 
capability  of  burning  high  ash  coals,  and  coals  with 
tendency  to  clinker;  wide  range  of  capacity  on  account 
of  the  use  of  forced  draft ;  low  maintenance  cost ;  and 
low  operative  cost  all  make  this  type  of  stoker  popular. 
"More  attention  is  being  paid  to  coal  analysis,  and 
lone  term  contracts  are  often  made  for  coal  with  a  de- 
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duction  in  price  when  -the  analvsis  shows  the  coal  to 
be  below  a  predetermined  standard. 

"Power  plant  operators  have  learned  to  appreciate 
the  value  of  knowing  the  characteristics  and  possibili- 
ties of  their  equipment  and  better  plant  operation  is  in 
a  great  measure  due  to  the  perfection  of  boiler  room 
instruments." 

Mr.  Reinicker  spoke  also  of  the  various  accessories 
of  the  boiler  plant,  baffling  boilers,  drafts,  etc. 

A  discussion  on  "The  Use  of  Bleeder  Turbines" 
by  the  users  was  then  conducted  which  brought  out 
not  only  the  advantages  of  this  type  of  turbine  but 
also  the  operating  difficulties. 

At  the  fourth  session,  held  Wednesday  afternoon, 
2  papers  were  read,  the  subject  of  the  first  being  "Com- 
mission Control  of  Public  Utilities,"  by  W.  D.  Gaskill 
of  the  Ohio  Electric  Light  Association,  Grandville, 
Ohio. 

In  this  paper  he  stated  that  "the  problems  met 
with  in  the  management  of  the  utility  were  compli- 
cated and  difficult  of  solution,  and  the  public  was 
totally  ignorant  of  these  problems  and  the  methods 
of  their  solution,  but  because  the  utility  was  a  natural 
monopoly,  the  ])ublic  demanded  a  service  and  rates 
that  could  not  be  granted,  and  when  denied,  the  utility 
and  the  public  stood  like  armed  camps  ready  to  fly  at 
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each  others'  throats  at  the  first  bugle  call  to  battle. 
Such  a  state  of  affairs  could  not  lead  to  good  business 
relations  between  people  that  had  to  do  business  with 
each  other. 

"When  State  Commissioners  have  been  given  such 
powers  and  ample  funds  to  prosecute  the  work,  the 
results  have  been  highly  satisfactory  to  the  people ; 
but  where  power  for  the  settling  of  these  controversies 
has  been  held  by  the  local  municipalities,  the  results 
have  been  unsatisfactory  to  all  involved. 

"Under  intelligent  state  control,  we  may  expect 
eventually  to  have  all  the  intricate  problems  of  utility 
management  worked  out  to  a  standard.  This  may 
come  within  a  short  while,  but  after  nearly  all  of  the 
states  have  adopted  utility  control  under  substantially 
the  same  line,  we  may  expect  such  unity  of  action  on 
the  part  of  such  bodies  as  will  bring  about  safe,  reason- 
ably profitable  and  well  managed  public  utilities." 

The  second  paper  was  upon  "Appraisal  of  Heating 
Properties,"  by  Harold  Almert  of  H.  M.  Byllesby  & 
Co.,  Chicago,  which  was  followed  by  a  lively  discus- 
sion. 

Thursday  morning  the  first  paper  read  was  upon 
the  subject  "Is  District  Heating  Profitable  to  the 
Central  Station?"  by  C.  J.  Davidson.  It  was  his 
opinion  that  the  popular  idea  among  customers  of  the 
heating  companies  is,  that  the  gross  receipts  are  all 
on  the  credit  side  of  the  ledger,  for  the  simple  reason 
that  exhaust  steam  is  used  and  that  it  is  a  by-product 
which  would  otherwise  be  wasted,  and  therefore  costs 
nothing.  On  the  other  hand,  it  is  an  equally  popular 
opinion  among  central  station  men,  or  has  been  until 
recently,  that  there  is  no  money  in  the  heating  busi- 
ness. 

He  states  further  that  "By  far  the  greatest  reason 
for  failure  (by  this  is  meant  the  failure  to  earn  divi- 
dends) is  an  attempt  to  sell  steam  or  other  heating 
service  on  a  flat  rate.  Much  thought  has  been  given 
to  the  construction  of  formulas  for  estimating  heating 
requirements,  but  we  have  been  hopelessly  unable  to 
determine  mathematically  how  much  a  window  would 
leak  without  weather  strips;  how  warm  an  invalid 
may  want  a  room,  or  how  often  the  occupant  will 
open  the  windows  in  preference  to  shutting  off  the 
steam." 

In  his  opinion,  if  the  business  is  lighting  only,  and 
you  have  little  or  no  day  load,  the  condition  for  central 
station  heating  is  unfavorable.  If  you  are  operating 
a  noncondensing  plant,  and  you  can  sell  practically 
all  the  exhaust  steam  and  you  do  not  have  to  make  up 
your  heating  requirements  with  a  large  amount  of  high 
pressure  steam,  the  proposition  is  feasible.  But  if  the 
heating  system  requires  you  to  work  against  consider- 
able back  pressure,  the  respective  loads  are  such  that 
you  make  up  from  the  boiler  direct  part  of  the  time, 
and  waste  a  portion  of  the  exhaust  at  other  times,  the 
problem   requires   careful   calculation. 

An  illustrated  lecture  was  then  presented  by  H. 
W.  Prentis,  Jr.,  of  the  Armstrong  Cork  Co.,  Pitts- 
burgh, Pa.,  on  "Insulation,"  which  was  followed  by 
considerable  discussion  of  the  subject. 

Edward  L.  Wilder,  of  the  Rochester  Railway  & 
Light  Co.,  Rochester,  N.  Y.,  then  read  a  paper  on 
"Operating  Economies  in  Heating  Large  Factory 
Buildings."  In  studying  the  operation  of  heating  sys- 
tems, he  says  that  the  installation  of  recording  ther- 
mometers has  been  found  very  useful,  and  his  recom- 
mendations for  the  operation  of  particular  systems 
have  been  largely  based  on  the  knowledge  obtained 
from  a  study  of  recording  thermometer  charts. 


He  then  cited  2  cases  which  had  received  his 
special  attention,  giving  the  prevailing  conditions  and 
recommendations  for  bettering  the  service,  which  re- 
sulted in  marked  economy. 

The  entertainment  features  of  the  convention  were 
enjoyed  during  the  evenings,  that  on  May  27  being  a 
"Get  Together  Party"  at  the  Hume-Mansur  Roof  Gar- 
den ;  in  the  afternoon  on  Wednesday  a  theatre  party 
was  given  for  the  ladies ;  Wednesday  evening  a  party 
at  the  Hume-Mansur  Roof  Garden,  consisted  of  vaude- 
ville entertainment  and  buffet  luncheon ;  Thursday 
afternoon  was  enjoyed  automobile  riding  and  as  guests 
of  the  Indianapolis  Country  Club.  Many  of  the  dele- 
gates remained  over  to  witness  the  automobile  races 
which  started  on  Friday. 

Officers  elected  for  the  ensuing  year  are : — Presi- 
dent, S.  Morgan  Bushnell  of  Chicago;  first  vice-presi- 
dent, Eleazor  Darrow  of  Indianapolis;  second  vice- 
president,  H.  R.  Wetherell  of  Peoria,  111. ;  third  vice- 
president,  D.  S.  Boyden  of  Boston,  and  secretary-treas- 
urer, D.  L.  Gaskill  of  Greenville,  O.  The  executive 
committee  is  composed  of  C.  F.  Oehlman,  of  Denver; 
W.  A.  Wolls  of  Columbus,  O. ;  i.nd  R.  D.  DeWolf  of 
Rochester,  N.  Y.,  the  retiring  president. 

The  following  is  a  list  of  the  delegates  who  at- 
tended  the   convention  : — 

Gaskill,  D.  L.,  Sec'y.,  Greenville,  O.  Greenville  Elec.  Light 
&  Power  Co. 

Smith,   H.   B.  Jr.,   Saginaw,   Mich.     Michigan   Pipe  Co. 

Graves,   R.    S.,   Cincinnati,   O.     Green   Engineering   Co. 

Woolley,  R.  E.,  Schenectady,  N.  Y.    Green  Engineering  Co. 

Darrow,  E.,  Indianapolis,  Ind.  Merchants  Heat,  Light  & 
Power  Co. 

Klee,  C.  F.,  Indianapolis,  Ind.  Merchants  Heat,  Light  & 
Power   Co. 

Smith,  J.  K.,  Pittsburgh,  Pa.  Pittsburgh  Pipe  &  Equipment 
Co. 

Wetherell,  H.  R.,  Peoria,   111.     Central  Illinois  Light  Co. 

DeWolf,  R.  D.,  Rochester,  N.  Y.  Rochester  Railway  & 
Light   Co. 

Rogers,  A.  C,  Toledo,  O.     Toledo  Railway  &  Light  Co. 

Patrick,  J.  L.,  Indianapolis,  Ind.     Armstrong  Cork  Co. 

Meyerbacher,  K.  H.,  Boonville,  Ind.  Boonville  Elec.  Light 
&  Power  Co. 

Budsall,  P.  D.,  Indianapolis,  Ind.     Peoples  Light  &  Heat  Co. 

Wensley,  R.  J.,  Indianapolis,  Ind.     Peoples  Light  &  Heat  Co. 

Meyer,  J.  H.,  Detroit,  Mich.     V.  D.  Anderson  Co. 

Sur.  W.  H.,  Toledo,  O.     Hardy  Paint  &  Varnish  Co. 

Clemens,  C.  A.,  Cannelton,   Ind.     Cannelton  Sewer  Pipe  Co. 

Arens,  A.   T.,   Chicago,   111.     Jenkins   Bros. 

Redfield,  J.  V.,  Detroit,  Mich.     Central  Station  Steam  Co. 

Owen,  W.  R.,  Detroit,  Mich.     Central  Station  Steam  Co. 

March,   R.   C,   Chicago,   111.     Public  Service  Co. 

Irwin,  O.  C,  Berlin,  Wis.     Berlin  Public  Service  Co. 

Oehlman,  C.  F.,  Denver,  Colo.     Denver  Gas  &  Electric  Co. 

Wilson,  J.  H.,  Cleveland,  O.  Ric-Wil  Underground  Pipe 
Covering   Co. 

Pearl,   W.   H.,   Chicago,   111.     Illinois   Electric   Co. 

Woodworth,  H.  A.,  Indianapolis,  Ind.  Merchants  Heat, 
Light  &  Power  Co. 

Squier,  J.   W.,   Indanapolis,   Ind.     Armstrong  Cork   Co. 

Boyden,  D.   S.,   Boston,   Mass.     Edison   El.   111.   Co. 

Bendure,  E.  M.,  Sedalia,  Mo.  Economy  Steam  Heating  & 
Electric  Co. 

Chapman,  G.  E.,  Oak  Park,  111.     Public   Service  Co. 

Chew,  F.  K.,  New  York,  N.   Y.,  Metal  Worker. 

Green,  F.  A.,  Detroit,  Mich.     Central  Station   Steam  Co. 

Lamond,   H.   A.,   Lansing,    Mich.      Michigan    Power   Co. 

Bayne,  W.  O.,  Chicago,  ^111.     W.  H.  Schott  Co. 

Smith,   G.    P.   Indianapolis,   Ind.     Westinghouse. 

Silverthorn,  J.  C,  Evansville,  Ind.  Evansville  Public  Service 
Co. 

Endicott,  T.  H.,  Indianapolis,  Ind.     Crocker  Wheeler  Co. 

Gifford,   B.   T.,   Chicago,   111.     American   Dist.   Steam   Co. 

Ilett,  Robt.,  Toledo,  O.     Valentine  Heating  Co. 

Vantassel,  G.  D.  B.,  Chicago,  111.     Power  Specialty  Co. 

Shaw,   L.   S.,   Chicago,   111.     Westinghouse. 

Fuller,  J.  L.,  Detroit,  Mich.     Detroit  Lubricator  Co. 
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Grambs,  W.  J.,  Seattle,  W.     Puget  Sound  Traction,  Light  & 
Power  Co. 

Wehr,  C.  E.,   Indianapolis,   Ind.     H.  W.  Johns-Manville  Co. 

Allen,  Sherman,  Mt.  Vernon,  111.  Citizens  Gas,  Electric  & 
Heating  Co. 

Williams,  R.  E.,  Birmingham,  Ala.  Birmingham  Ry.,  Light 
&  Power  Co. 

Bishop,  C.  R.,  No.  Tonawanda,  N.  Y.,  American  Dist.  Steam 
Co. 

Johnson,  F.  L.,  Columbus,  O.     Columbus  Ry.  &  Light  Co. 

Cadwell,  O.  H.,  New  York,  N.   Y.     Electric  World. 

Tyler,  E.  B.,  Pittsburgh,  Pa.  Tyler  Underground  Heating 
System. 

Quinan,  G.  E.,  Seattle,  Wash.  Puget  Sound  Trac,  Light  & 
Power  Co. 

Miers,  A.  L.,  Indianapolis,  Ind.  Indianapolis  Light  &  Heat 
Co. 

Trombley,  J.  T,  Detroit,  Mich.     Central  Heating  Co 

Hathorn,  M.  H.,  Indianapolis,  Ind.     Armstrong  Cork  Co. 

Johns,  H.  W.,  Milwaukee,  Wis.     H.  W.  Johns-Manville  Co. 

Ruth,  H.  A.,  London,  Canada.     Helena  Heat,  Light  &  Power 

Co. 

Staff,  J.  C,  St.  Thomas,  Canada.    Hamilton  &  Stott. 

Eggleston,  L.  W.,  Chicago,  111.     American  Radiator  Co. 

Roberts,  J.  H.,  Indianapolis,  Ind.     American  Radiator  Co. 

Argabrite,  N.  M.,  Elwood,  Ind.     Indiana  General  Service  Co. 

Simmons,  N.  M.,  Elwood,  Ind.     Indiana  General  Service  Co. 

Walker,  J.  H.,  Detroit,  Mich.     Edison  111.  Co. 

Reinicker,   N.  T.   C,   Detroit,   Mich.     Edison    111.   Co. 

Spencer,  A.  D.,  Detroit,  Mich.     Edison  111.  Co. 

Kester,  J.  T.,  Noblesville,  Ind.  Noblesville  Heat,  Light  & 
Power  Co. 

Meyer,  H.,  Terre  Haute,  Ind.     Citizens  Mutual  Heating  Co. 

Jacob,  Aug.,  Detroit,   Mich.     Edison   111.   Co. 

Perry,  C.  C,  Indianapolis,  Ind.    Indianapolis  Light  &  Heat  Co. 

Wells,  H.  F.,  Frankfort,  Ind. 

Bushnell,  O.  M.,  Chicago,   111.     Illinois   Maintenance  Co. 

Bettis,  A.  E.,  Kansas  City,  Mo.     Kansas  City  Heating  Co. 

Gillram,  C.  A.,  Chicago,  111.     Central  Station  Engineering  Co. 

Staten,  C.  H.,  New  York,  N.  Y.     H.  W.  Johns-Manville  Co. 

Simpson,   H.,   Elmira,   N.   Y.     A.   Wyckoff   Sons. 

Hall,  Robt.,  Lbckport,  N.  Y.,  American  District  Steam  Co. 

Mason,  L.  T.,  Hornell,  N.  Y.     Hornell  Electric  Co. 

Armagnace,  A.  S.,  New  York,  N.  Y.  Heating  &  Ventilating 
Magazine. 

Crane,  F.  L.,  Norristown,  Pa.    Norristown  Steam  Heating  Co. 

Bain,  W.  T.,  Milwaukee,  Wis.     H.  W.  Johns-Manville  Co. 

Diebolt,  H.  W.,  Cleveland,  O.  Ric-Wil  Underground  Pipe 
Covering  Co. 

Holley,  R.  C.,  Lockport,  N.  Y.,  American  Dist.  Steam  Co. 

Carson,  O.  T,  Chicago,  111.     Domestic  Engineering. 

Wilson,  T,  New  York,   N.  Y.     Power. 

Bathgate,  O.  H.,  Pittsburgh,  Pa. 

Weinshank,  Theo.,  Indianapolis,  Ind.     Warren  Webster  Co. 

Mason,  D.  R.,  Pittsburgh,  Pa.     National  Tube  Co. 

Hornung,  J.  C,  Chicago,  111.     W.  H.   Schott  Co. 

West,  L.  D.,  Cleveland,  O.     Cleveland  Elec.  111.  Co. 

Spiehler,  C.  H.,  Dayton,  O.     Dayton  Power  &  Light  Co. 

Kaighin,  R.  T.,  Cleveland,  O.     Cleveland  Elec.   111.   Co. 

Devine,  J.  H,.  Oxford,  O.  Miami  Light  Co. 

Thrush,  H.  A.,  Peru,  Ind.     Peru  Heating  Co. 

Wolls,  W.  A.,  Columbus,  O.     Columbus  Ry.  &  Light  Co. 

Kimbrough,  H.  C,  Chicago,  111.    American  District  Steam  Co. 

Donohue,  Thos.,  La  Fayette,  Ind.     Indiana  Lighting  Co. 

Wakeman,  E.  A.,  Wilkes-Barre,  Pa.  Wilkes-Barre  Electric 
Co. 

Dean,  T.,  Indianapolis,  Ind.     Armstrong  Cork  Co. 

Maxwell,  W.  J.,   Indianapolis,  Ind. 

McDonnell,  J.  F.,  Indianapolis,  Ind.     Dearborn  Chemical  Co. 

Capron,  E.  T.,  Chicago,  111.     Davis  Construction  Co. 

Richmond,    F.    S.,    Chicago,    111.     Cons.    Engineer. 

Ludden,  F.  L.,  Mineral  Point,  Wis.     Public  Service  Co. 

Kaersher,  H.  F.,  Youngstown,  O.     Youngstown  Heating  Co. 

Alexander,  G.  H.,  Frankfort,  Ind.     Frankfort  Heating  Co. 

Daniels,  G.  C,  Peoria,  111.     Central  111.  Light  Co. 

Wallace,    D.    G.,    Chicago,    111.      W.    H.    Schott    Co. 

Almert,   H.,  Chicago,   111.     H.   M.   Byllesby  &  Co. 

Biggs,  A.  P.,  Detroit,  Mich.     Central  Heating  Co. 

Turley,  T.  E.,  Kokomo,  Ind.     Indiana  Power  &  Light  Co. 

Baker,  C.  E.,  Chicago,  111.     Babcock  &  Wilcox  Co. 

Prentis,  H.  W.,  Jr.,   Pittsburgh,   Pa.     Armstrong  Cork   Co. 

Christian,  B.  D.,  Indianapolis,  Ind.  Merchants  Heat,  Light 
&  Power  Co. 


Lovett,  J.  T.,  Muncie,  Ind.     Muncie  Elec.  Light  Co. 

Orr,  F.  B.,  Chicago,  111.     Illinois  Maintenance  Co. 

Hagenah,  R.  E.,  Springfield,  111.  Springfield  Gas  &  Electric 
Co. 

Dnram,  A.  E.,  Chicago,  111.     American  Dist.  Steam  Co. 

Thomas,  G.  B.,  Anderson,   Ind.     Central  Heating  Co. 

Hays,    T.    H.,    Indianapolis,    Ind.      Westinghouse. 

Umster,  J.  T.,  Cedar  Rapids,  la.     Iowa  Ry.  &  Light  Co. 

Wells,  W.  H.,  No.  Tonawanda,  N.  Y.  American  Dist. 
Steam  Co. 

Harris,    J.    D.,    Indianapolis,    Ind. 

Lyman,  T.  T.,  Milwaukee,  Wis.     H.  W.  Johns-Manville  Co. 

Mohr,  F.  F.,  Milwaukee,  Wis.     H.  W.  Johns-Manville  Co. 

Martin,  W.  K.,  Crawfordsville,  Ind.     Central   Heating  Co. 

Wood,  G.  W.,  New  York  City.     Plumbers  Trade  Journal. 

Swift,  L.  B.,  Rochester,  N.  Y.,  Taylor  Instrument  Co. 

Clarke,    Chas.    S.,    Chicago,    111.      Practical    Engineer. 

During^  the  convention  a  number  of  firms  manufactur- 
ing and  handling  equipment  used  in  central  station  heat- 
ing service  had  products  on  exhibit  in  the  Convention  Hall 
in  the  Claypool  Hotel.  These  concerns  were  as  follows : 
Michigan  Pipe  Co.,  Bay  City,  Mich. ;  A.  Wyckoff  &  Son 
Co.,  Elmira,  N.  Y. ;  The  V.  D.  Anderson  Co.,  Cleveland, 
O. ;  The  W.  H.  Schott  Co.,  Chicago,  111. ;  American  Dis- 
trict Steam  Co.,  No.  Tonawanda,  N.  Y. ;  The  Ric- 
Wil  Underground  Pipe  Covering  Co.,  Cleveland,  O. ; 
Armstrong  Cork  Co.,  Pittsburgh,  Pa. ;  Cannelton  Sewer 
Pipe  Co.,  Cannelton,  Ind. ;  General  Electric  Co.,  Sche- 
nectady, N.  Y. ;  Central  Station  Steam  Co.,  Detroit, 
Mich. ;  Hardy  Paint  &  Varnish  Co.,  Toledo,  O. ;  H.  W. 
Johns-Manville  Co.,  New  York  City;  Jenkins  Bros.,  New 
York  City;  Detroit  Lubricator  Co.,  Detroit,  Mich.;  Tay- 
lor Instrument  Companies,  Rochester,  N.  Y.,  H.  &  M. 
Division. 


NEW  PLANT  FOR  CHICAGO 
FEDERAL  BUILDING 

AFTER  careful  consideration.  Secretary  of  the 
Treasury  McAdoo  has  decided  that  light  and 
power  for  the  Chicago  Federal  Building  which 
houses  the  Revenue  and  Weather  Departments, 
Federal  Courts  and  Postofifice  can  be  furnished  by  an 
independent  plant  at  a  saving  of  some  $10,000  a  year 
over  buying  the  current  from  the  central  station.  The 
investigation  was  made  during  the  last  administra- 
tion, but  action  was  deferred.  Accordingly,  contract 
has  been  let  to  the  Harrisburg  Foundry  and  Machine 
Works  for  the  installation  of  engines  and  generators 
at  a  cost  of  $42,000.  The  boiler  plant  is  already  in 
place  and  has  been  used  for  heating  the  building,  which 
will   hereafter  be  done  by  exhaust   steam. 


In  the  movement  for  better  efificiency,  many  men 
and  firms  are  placing  themselves  before  the  public  as 
specialists  in  efficiency,  and  those  who  wish  to  take  up 
engineering  work,  are  in  doubt  as  to  who  may  or  may 
not  be  satisfactory.  As  an  aid  to  those  seeking  work 
in  efficiency  organization,  and  those  who  desire  to  em- 
ploy men  for  such  work,  the  secretary's  office  of  the 
Efficiency  Society,  29  West  39th  St.,  New  York,  has 
become  a  clearing  house  where  advice  may  be  secured 
which  will  be  impartial  and  authoritative.  As  efficiency 
work  without  experience  is  liable  to  prove  uneconomical, 
it  is  evident  that  those  having  such  work  in  mind,  should 
be  glad  to  take  advantage  of  this  service  of  the  Society. 


The  Indiana  Lighting  Co.  has  purchased  14  acres  of 
land  in  Fort  Wayne  and  is  preparing  to  erect  a  mammoth 
plant  where  it  will  manufacture  artificial  gas  to  supply 
all  the  cities  along  the  Wabash  valley  as  far  west  as 
Lafayette,  including  Logansport. 
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MARK  COLD  DRAWN  STEEL 
UNION 

THE  Mark  Manufacturing-  Co.  of  Chicago  is  put- 
ting on  the  market  a  pipe  union  which  is  made 
of  cold  drawn  steel  throughout.  These  cold 
drawn  pipe  unions  are  made  from  flat  strip  steel 
by  the  cold  drawing  process,  making  a  fitting  that  is 
of  course  seamless  and  free  from  sand  holes,  pin 
holes,  or  similar  structural  defects.  By  the  use  of 
steel  a  strong  union  is  secured. 


FIG.     1.        FOUR     STAGES     IN     THE     MANUFACTURE     OF     MALE 
MEMBER    OF   MARK    UNIONS 

The  successive  drawing  operations  are  performed 
in  a  series  of  punch  presses.  The  plant  includes  a 
Sherardizing  furnace  for  rendering  the  unions  im- 
mune from  rust  and  corrosion.  The  Sherardizing 
process  consists  of  heating  the  articles  to  be  Sherar- 
dized  together  with  zinc  dust  in  drums  or  retorts, 
which  causes  the  zinc  to  penetrate  a  short  way  into 
the  metal,  and  also  leaves  a  coating.  This  method 
has  proved  to  be  most  satisfactory  for  rust-proofing 
threaded  articles. 


The  manufacture  starts  with  long  steel  strips, 
from  which  discs  or  blanks  are  cut.  These  discs  are 
then  drawn  into  a  deep  cup,  from  which  the  bottoms 
are  punched,  forming  a  cylinder  as  shown.  One  end 
of  this  tube  is  then  folded  or  rolled  back  upon  itself 
to  form  a  reinforcement,  which  the  succeeding  opera- 
tions press  into  final  shape.  The  lower  end  is  upset 
to  form  the  bead,  and  the  part  is  ready  for  threading. 

The  Mark  union  is  threaded  to  Briggs  standard 
for  pipe  threads,  and  so  carries  the  same  taper  as  the 
pipe. 

No  such  defects  as  lack  of  uniformity  exist  in  a 
fitting  formed  by  the  cold  drawing  process,  as  only 
steel  of  the  highest  quality  can  withstand  such  treat- 
ment, and  each  operation  is  a  thorough  test  of  the 
uniformity  and   quality  of  metal. 

Another  great  advantage  obtained  by  using  the 
]\Iark  union  is  that  it  is  made  of  the  same  material 
used  in  wrought  steel  pipe.  The  expansion  of  steel 
unions  under  heat  is  the  same  as  the  expansion  of  the 


FIG.    2.      FINISHED    PARTS   OF   THE   MARK   UNION 

The  Mark  seamless  cold  drawn  steel  union  con- 
sists of  the  usual  3  main  parts,  male  and  female  ends, 
joined  by  a  coupling  nut.  All  of  these  parts,  as  well 
as  the  brass  seat  ring,  are  drawn  cold  from  flat  stock, 
each  piece  is  subjected  to  a  series  of  operations,  of 
which  we  illustrate  4  stages  in  the  manufacture  of  the 
male  member,  Fig.  1. 


PIG.  3.     CROSS  SECTION  AND  EXTERIOR  VIEW  OF  AN  ASSEMBLED 

MARK    UNION 

pipe.  The  contraction  when  cooled  is  also  the  same. 
It  will,  therefore,  be  seen  that  a  heated  pipe  has  no 
tendency  to  stretch  a  Mark  union.  Under  all  condi- 
tions of  temperature  the  steel  union  retains  its  tight 
grip   on   the   pipe   unchanged. 

Another  novelty  in  the  Mark  union  is  the  densified, 
hardened  steel  seat,  which  is  opposed  to  a  soft  brass 
ring  in  the  female  end.  This  densified  seat  is  formed 
by  applying  the  die  with  such  tremendous  pressure 
that  the  metal  is  actually  hardened.  In  this  opera- 
tion the  pressure  alone  gives  the  seat  a  smooth,  ac- 
curately shaped  and  polished  surface.  This  seat 
engages  the  face  of  a  ring  drawn  cold  from  dead  soft 
brass  and  annealed  after  drawing  to  keep  it  soft. 
^^^^en  the  coupling  nut  is  screwed  into  place  firmly, 
the  densified  steel  seat  makes,  with  the  soft  brass 
ring,  a  joint  so  effective  as  to  be  leak-proof  under 
extreme  pressures.  Contributing  to  this  feature  is 
the  fact  that  both  the  steel  seat  and  brass  ring  are 
formed  in  dies  without  machining  or  grinding,  and  the 
fit  of  one  face  against  the  other  is  exact. 

Rust  and  corrosion  are  provided  against  in  the  Mark 
union  by  putting  every  union  through  the  Sherardiz- 
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ing  process,  which  forms  a  zinc  alloy,  integral  with 
the  body  of  the  metal  over  every  part  of  the  surface. 
This  Sherardizing  is  done  after  the  threads  are  cut, 
and  protects  them  fully  from  corrosion,  without  alter- 
ing in  the  slightest  degree  their  sharpness  and  fit. 

Uncertainty  of  performance  is  eliminated  almost 
entirely  in  the  Mark  union,  because  of  the  uni- 
formity of  the  metal  and  the  seats,  resulting  from  the 
process,  and  also  on  account  of  the  design  which 
aimed  to  make  one  size  as  strong  as  another. 

The  Mark  cold  drawn  steel  union  should  prove  a 
most  welcome  boon  to  steam-fitters,  contractors  and 
all  users  of  unions,  as  it  promises  to  eliminate  weak- 
nesses and  defects  of  unions  now  in  common  use. 


COMPLETE  LINE  OF  VERTICAL 
TURBINES 

THE  Terry  Steam  Turbine  Co.,  Hartford,  Conn., 
has  developed  and  standardized  a  complete  line  of 
vertical  turbines  covering  a  range  of  5  to  600 
hp.  at  speeds  of  3600  down  to  500  r.p.m.,  particu- 
lar attention  having  been  again  paid  to  reliability  and 
accessibility;   all   of   these   vertical   machines   can    be 
dismantled  without  disturbing  the  steam  connections. 


TERRY  800  G.  P.  M.  DEEP  WELL  PUMPING  SET 

Forced  lubrication  is  used  on  the  main  shaft,  with 
the  thrust  taken  by  a  ball  bearing.  To  safeguard  the 
operation  of  the  thrust  bearing,  a  special  system  of 
lubrication  insures  the  immersion  of  the  balls  in  oil 
when  starting  from  rest.  A  constant  circulation  of  oil 
through  the  bearing  while  running  keeps  all  the  balls 
and  races  cool,  perfectly  clean  and  free  from  grit. 

The  turbine  is  of  the  single  stage  type,  with  shaft 
extension  to  receive  fan  or  centrifugal  stage  pump  for 
ventilating,  or  mine  and   deep  well   work. 


NOVEL  BOILER  CLEANER 
SUPPORT 

NOT  all  engineers  appreciate  the  fact  that  the 
money  returns  that  an  expensive  piece  of  ma- 
chinery, such  as  a  boiler  will  give,  depend  upon 
keeping  it  in  service  the  maximum  amount  of 
time  and  that  it  frequently  pays  to  install  protective 
or  supplementary  apparatus  so  that  the  more  ex- 
pensive piece  of  machinery  may  work  at  a  maximum 
load  factor. 

For  instance,  in  the  power  plant  of  the  Colorado 
Springs  and  Interurban  Railway  Co.,  Colorado 
Springs,  Colo.,  the  feed  water  is  exceptionally  bad 
and  hard  scale  rapidly  accumulates  in  the  boilers. 
Therefore,  in  order  to  expedite  boiler  cleaning-  opera- 
tions and  to  greatly  decrease  the  time  that  a  given 
boiler  is  kept  out  of  commission  for  cleaning  purposes 
this  company  found  it  advisable  to  provide  the  special 
boiler  cleaning  attachment  shown. 

A  Weinland  mechanical  cutter  head  is  used  for  re- 
moving the  scale  and  this  is  driven  by  a  Lagonda 
external  steam  motor,  so  designed  that  the  square 
shaft  carrying  the  cutter  head  can  pass  directly 
through  the  motor  and  while  revolving  at  high  speed, 
can  be  worked  back  and  forth  in  the  boiler  tubes,  the 
motor  remaining  stationary  upon  the  supporting  frame. 


SPECIAL   SUPPORT  FOR  LAGONDA   MOTOR-DRIVEN   CLEANER 

This  motor  is  supported  between  rollers  at  top  and 
bottom  and  is  given  a  horizontal  motion  on  the  2 
supporting  bars  by  means  of  the  small  handle  shown 
at  the  top  of  the  motor,  which  turns  a  pinion,  operat- 
ing on  a  rack  on  the  top  supporting  bar. 

To  shift  the  motor  vertically,  the  2  horizontal  bars 
supporting  the  motor  are  elevated  by  means  of  pinions 
operating  on  vertical  racks,  these  pinions  being  oper- 
ated by  a  crank  handle  at  the  right.  Of  course,  both 
the  horizontal  and  vertical  pinions  are  held  in  place 
by  pawls,  so  that  after  the  motor  has  been  adjusted  in 
front  of  a  tube,  it  remains  stationary  until  all  the  scale 
has  been  removed  from  that  tube. 

The  motor  can  be  driven  by  either  air,  steam  or 
water  pressure,  and  with  steam  at  100  lb.  pressure,  it 
will  develop  7  hp.,  enough  to  remove  the  hardest  pos- 
sible scale. 

The  shaft  supporting  the  cutter  head  is  sectional 
and  additional  lengths  are  added  as  the  cleaner  is 
worked  into  the  tubes,  the  handle  being  attached  to 
the  shaft  by  a  swivel  joint. 

While  an  equipment  such  as  this  would  not  be 
recommended  under  all  circumstances,  it  has  in  this 
case,  paid  for  itself  many  times  over.     For  instance, 
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C.  E.  Bibb,  chief  engineer  of  the  power  plant  says : 
"This  equipment  does  the  work  in  quick  time.  Our 
scale  is  so  thick  and  hard,  we  use  a  small  block  and 
tackle  to  force  the  cutter  head  against  the  scale." 

This  entire  equipment  was  designed  and  installed 
by  one  of  the  engineers  of  the  Lagonda  Mfg.  Co., 
Springfield,  Ohio,  and  has  proved  so  satisfactory  where 
the  scale  conditions  are  exceptional  that  several  other 
similar  equipments  are  now  being  installed  by  them. 


NEWS  NOTES 

Coshocton^  Ohio,  has  been  selected  by  the  United 
States  Service  Co.  as  the  location  for  the  new  central 
power  plant  that  is  to  furnish  power  to  the  surrounding 
cities.  The  statement  issued  by  the  Coshocton  Light  & 
Heating  Co.  will  explain  the  project  in  full : 

"Finding  the  settlement  of  a  few  details  such  as  right 
of  way  to  secure  sufficient  condensing  water,  etc., 
ground  will  be  broken  in  10  days  for  the  installatio'.i  of 
a  new  7000-hp.  steam  turbine  along  with  additional 
boiler  capacity  and  condensing  and  water  softening 
apparatus.  An  agreement  was  made  to  furnish  the 
Newcomerstown  plant.  Work  will  also  be  begun  on 
this  development  at  once. 

"After  a  careful  and  exhaustive  search  on  the  part 
of  experts  of  the  United  States  Service  Co.,  Coshocton 
seems  for  the  present  at  least  the  most  desirable  loca- 
tion for  the  central  power  plant  to  furnish  current  for 
light,  heat  and  power  to  Coshocton  and  adjoining  terri- 
tory. This  is  due  largely  to  its  cheap  fuel,  available 
labor,  and  abundant  water  supply  for  boiler  and  con- 
densing purposes. 

"This  new  electric  generator  is  10  times  larger  than 
the  biggest  steam  unit  in  the  present  plant  of  the  Co- 
shocton Light  &  Heating  Co.  and  is  capable  of  supplying 
8  times  as  much  power  as  the  present  Coshocton 
plant.  It  will  consume  in  the  neighborhood  of  15,000 
tons  of  coal  a  year,  and  use,  when  fully  loaded,  4  times 
as  much  water  as  is  required  from  the  city  water  works 
to  supply  Coshocton. 

"It  is  expected  to  transmit  power  to  adjoining 
towns  at  33,000  v.  and  step  down  there  at  substations 
to  a  working  voltage  of  220  v.  for  power  and  110  v. 
for  light." 

Salina,  Kansas  street  car  comoany  plans  to  build  its 
own  power  plant  just  west  of  Salina. 

A.  Eugene  Michel  and  Staff,  Advertising  Engi- 
neers, New  York,  have  removed  from  21  Park  Row,  into 
larger  offices,  Rooms  1001-7  Woolworth  Building. 

PiNEGROVE,  Pa.,  will  construct  its  own  electric  light 
plant  soon,  according  to  statements  made  by  a  represen- 
tative of  the  Pinegrove  Light,  Heat  &  Power  Co. 

At  Lebanon,  Pa.,  the  Pinegrove  Electric  Light.  Heat 
&  Power  Co.  has  purchased  a  plot  of  g-round  and  will 
at  once  begin  the  erection  of  a  modern  brick  oower  house 
for  the  development  of  light  and  power  for  the  borough. 

The  American  Supply  &  Machinery  Manufac- 
turers Association  has  secured  headquarters  in  the  Wool- 
worth  Building  in  New  York  City,  and  is,  therefore,  in 
better  position  than  ever  to  be  of  assistance  to  its  mem- 
bers and  to  those  engaged  in  machinery  manufacture. 
The  secretary  of  the  Association  reports  a  most  success- 
ful meeting  at  the  triple  convention  recently  held  in 
Indianapolis,  and  that  copies  of  the  addresses  delivered 
will  shortly  be  mailed  to  members  of  the  Association. 


The  convention  bureau  of  the  Pittsburgh  Indus- 
trial Development  Commission  recently  completed  ar- 
rangements for  the  national  meeting  of  the  Illuminating 
Engineering  Society,  which  will  be  held  in  Pittsburgh 
during  the  week  of  September  22.  This  is  one  of  the 
leading  electrical  organizations  of  the  country. 

The  McDermott  bill,  designed  by  Peter  McDermott, 
of  Clearfield  county,  Pa.,  to  prevent  the  use  of  electricity 
in  bituminous  coal  mining,  was  voted  down  by  the  House 
on  April  24  by  a  vote  of  98  to  50.  The  measure,  had  it 
become  a  law,  would  have  made  it  illegal  to  use  elec- 
tricity in  mines  where,  in  any  room,  miners  were  em- 
ployed, gas  could  be  discovered  by  the  use  of  a  safety 
lamp. 

United  States  Civil  Service  Commission  announces 
an  open  competitive  examination  for  laboratory  assistant 
in  engineering,  for  men  only,  on  July  2,  191 3,  at  principal 
cities  of  the  country.  From  the  register  of  ehgibles  re- 
sulting from  this  examination  certification  will  be  made 
to  fill  vacancies  as  they  may  occur  in  the  position  of  labor- 
atory assistant  qualified  in  engineering,  at  salaries  rang- 
ing from  $900  to  $1200  per  annum.  Applicants  must 
show  that  they  are  graduates  in  mechanical  or  civil  en- 
gineering, with  good  training  in  mathematics  and  physics, 
must  have  reached  their  20th  but  not  their  35th  birthday 
on  the  date  of  the  examination,  must  be  examined  in  the 
State  or  Territory  in  which  they  reside  and  must  show 
that  they  have  been  actually  domiciled  in  such  State  or 
Territory  for  at  least  one  year  previous  to  the  date  of 
the  examination.  Persons  who  meet  the  requirements 
and  desire  this  examination  should  at  once  apply  to  the 
United  States  Civil  Service  Commission,  Washington, 
D.  C,  or  to  the  secretary  of  the  board  of  examiners  at 
principal  cities  of  the  country,  for  application  and  exam- 
ination Form  1312.  In  applying  for  this  examination  the 
exact  title.  Laboratory  Assistant  in  Engineering  (Male), 
should  be  us6d. 

At  a  meeting  of  the  Convention  Committee  of  the 
Illuminating  Engineering  Society  held  in  Pittsburgh, 
Friday,  May  16,  "it  was  decided  to  hold  the  next  annual 
convention  in  that  city  during  the  week  beginning  Sep- 
tember 22. 

The  convention  committee  consists  of  C.  A.  Littlefield, 
New  York  Edison  Co.,  Chairman  ;  P.  S.  Millar,  Electrical 
Testing  Laboratories,  President  of  the  Society;  H.  S. 
Evans,  Macbeth  Evans  Glass  Co.,  Pittsburgh,  Pa. ;  W.  A. 
Donkin,  Contract  Manager  of  the  Duquesne  Light  Co., 
Pittsburgh,  Pa.;  D.  McFarlan  Moore,  General  Electric 
Co.,  Harrison,  N.  J. ;  M.  C.  Rypinski,  Westinghouse  Elec- 
tric &  Mfg.  Co,  New  York;  C.  J.  Mundo,  General  Elec- 
tric Co.,  Pittsburgh,  Pa. ;  J.  C.  McQuiston,  Westinghouse 
Electric  &  Mfg.  Co.,  Pittsburgh,  Pa.  ;W.R.Serrill,  United 
Gas  Improvement  Co.,  Philadelphia,  Pa. ;  S.  B.  Stewart, 
Philadelphia  Co.,  Pittsburgh,  Pa.;  T.  J.  Pace,  Westing- 
house Electric  &  Mfg.  Co.,  Pittsburgh,  Pa. ;  and  Prof. 
H.  S.  Hower,  Carnegie  Technical  Schools,  Chairman  of 
the  Local  Section  of  the  Society. 

W.  A.  Donkin  was  selected  as  Chairman  of  the  Local 
Committee  on  Arrangements  which  will  have  charge  of 
the  convention.  J.  C.  McQuiston  was  appointed  Chair- 
man of  the  Publicity  Committee  and  will  make  all  ar- 
rangements for  advertising  the  Convention. 

It  is  expected  that  several  hundred  engineers  from 
all  parts  of  the  country  interested  in  lighting  in  its  various 
forms  will  be  present,  and  the  program,  details  of  which 
have  not  as  yet  been  completed  will  consist,  in  addition 
to  the  technical  sessions,  of  a  reception  and  dance,  sev- 
eral excursion  trips  and  visits  to  the  various  industries  ^ 
in  Pittsburgh.  ^ 
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SPACINGS    AND    CLEARANCES    FOR    CONDUIT 

For   value    of    E    see    table    of    dimensions    of    conduit    nipples 

For  C=  %   in.     A  and  B  are  as  shown  in  table  in  inches 
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31 

B 

0.68 

0.69 

0.09 

0.71 

0.71 

0.78 

0.85 

0.85 

0.98 

li 

A 

IH 

2^ 

2A 

21 

2i 

214 

3i 

3i 

3H  1 

B 

0.68 

0.71 

0.71 

0.71 

0.72 

0.80 

0.87 

0.92 

0.99  1 

li 

A 

2-h 

2A 

2A 

2i 

2% 

2« 

3i 

3f 

314 

B 

0.69 

0.71 

0.71 

0.72 

•0.72 

0.81 

0.87 

0.92 

0.99  j 

2 

A 

21 

2i 

2i 

211 

21i 

3i 

3A 

3J 

4i     j 

B 

0.77 

0.79 

0.78 

0.80 

0.81 

0.88 

0.88 

0.94 

1.07  1 

2i 

A 

2H 

2H 

2W 

3J 

3i 

3A 

34 

4A 

4A  1 

B 

0.83 

0.85 

0.85 

0.86 

0.87 

0.94 

1.01 

1.01 

1.13  1 

3 

A 

3 

3i 

3i 

3i 

31 

3i 

4A 

414 

5       1 

B 

0.83 

0.85 

0.85 

0.92 

0.92 

0.94 

0.99 

0.99 

1.25  1 

3i 

A 

31 

3i 

3S 

314 

31i 

4i 

4A 

5 

54    1 

B 

0.96 

0.98 

0.98 

0.99 

0.99 

1.07 

1  .13 

1.25 

1.25  1 

Deg. 

Min. 

Radi- 
ans. 

Sine. 

Cosine. 

Tan. 

Cot. 

26 

0 
20 
40 

0-4538 
0-4596 
0-4654 

0-4384 
0-4456 
0-4488 

0-8938 
0  8962 
0-8956 

0-4377 
0-4950 
0-5022 

2  0503 
2-0204 
1-9912 

11170 
1-1112 
1-1054 

64 

0 

40 
20 

27 

0 
20 
40 

0-4712 
0-4771 
0-4829 

0-4540 
0-4592 
0-4643 

0-8910 
0-8d84 
0-8857 

0-5095 
0-5169 
0-5243 

1-9626 
1-9347 
1-9074 

1-0996 
1-0930 
10879 

63 

0 

40 
20 

28 

0 
20 
40 

0-4887 
0-4945 
0-5003 

0-4695 
0-4746 
0-4797 

03820 
0-8802 
0-8774 

0-5317 
0-5392 
0-5467 

1-8307 
1-8546 
1-8291 

1  0821 
1-0763 
10705 

62 

0 
40 
20 

29 

0 

20 

40 

0-5061 
0-5120 
0-5178 

0-4843 
0-4899 
0-4950 

0-8746 
0-8718 
0-8689 

0-E543 
0-5619 
0-5696 

8040 
7795 
7556 

1-0647 
1-0538 
1-0550 

61 

0 

40 
20 

30 

0 
20 
40 

0-5256 
0-5294 
0-5352 

0-5000 
0-5050 
0-5100 

0-8660 
0-8631 
0-8601 

0-5774 
0-5851 
0-5930 

7321 
7090 
6864 

1-0472 
1  0414 
1-0556 

60 

0 
40 
20 

31 

0 
20 
40 

0-5411 
0-5469 
0-5527 

0-5150 
0-5200 
0-5250 

0-8572 
0-8542 
0-8511 

0  6009 
0-6088 
0-6168 

6643 
6426 
6212 

1-0297 
1-0239 
1-0181 

59 

0 
40 
20 

32 

0 
20 
40 

0-5585 
0-5643 
0-5701 

0-5299 
0-5348 
0-5393 

0-8480 
0  8450 
0-8418 

0-6249 
0-6330 
0-6412 

6003 
5798 
5597 

1-0123 
1-0065 
1-0007 

53 

0 

40 

20 

33 

0 
20 
40 

0-5760 
0-5818 
0-5876 

0-S446 
0-5495 
0-5544 

0-8387 
0-8555 
0-8325 

0-6494 
0-6577 
0  6661 

5599 
5204 
5015 

0-9948 
0  9890 
0-9832 

57 

0 

40 
20 

34 

0 

20 
40 

0-5934 
0-5992 
0-6050 

0-5592 
0-5640 
0-6693 

0  8290 
0-8253 
0-8225 

0-6745 
0-6830 
0-6916 

4826 
4641 
4460 

0-9774 
0-9716 
0-9657 

56 

0 
40 
20 

35 

0 
20 
40 

0-6109 
0-6167 
0-6225 

0-5736 
0-5783 
0-5851 

0-8192 
0-8158 
0-8124 

0-7002 
0-7089 
0-7177 

4281 
4106 
3934 

0-9599 
0-9541 
0-9433 

55 

0 
40 

20 

56 

0 
20 
40 

0-6285 
0-6541 
0-6400 

0-5878 
0-5925 
0-5972 

0-8090 
0-8056 
0-8021 

0-7265 
0-7355 
0-7445 

5764 
3597 
3432 

0-9425 
0-9567 
0-9308 

54 

0 
40 
20 

37 

0 

20 
40 

0-6458 
0-6516 
0-6574 

0-6018 
0-6065 
0-6111 

0-7986 
0-7951 
0-7916 

0  7536 
0-7627 
0-7720 

3270 
3111 
2954 

0  9250 
0-9192 
0-9134  1 

53 

0 
40 
20 

38 

0 
20 
40 

0-6652 
0-6690 
0-6749 

06157 
0-6202 
0  6243 

0-7380 
0-7S44 
0-7808 

0-7813 
0-7907 
0-8002 

2799 
2647 
2497 

0-9076 
0-9018 
0-8959 

52 
Deg. 

0 
40 
20 

Cosine. 

Sine. 

Cot. 

Tan. 

Radi- 
ans. 

Min 

624 
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TRIGONOMETRICAL  RkTlOS~{Continuea) 


Deg. 

Min. 

Radi- 
ans. 

Sine. 

Co.sine. 

Tan. 

Cot. 

77 

15 

0 

20 
40 

0-2269 
0-2327 
0-2335 

0-2250 
0-2306 
0-2363 

0-9744 
0-9730 
0-9717 

0-2309 
0-2370 
0-2432 

4-3315 
4-2193 
4-1126 

1-3439 
1-3381 
1-3323 

0 
40 
20 

14 

0 
20 
40 

0-2443 
0-2502 
0-2560 

0-2419 
0-2476 
0-2532 

0  9703 
0-9689 
0-9674 

0-2493 
0-2555 
0-2617 

4-0108 
3-9136 
3-8208 

1-3264 
1-3206 
1-3143 

76 

0 
40 
20 

15 

0 
20 
40 

0-2618 
0-2667 
0-2734 

0-2588 
0-2644 
0-2700 

0-9659 
0-9644 
0-9628 

0-2679 
0-2742 
0-2805 

3-7321 
3-6470 
3-5656 

1-3090 
1-3032 
1-2974 

75 

0 
40 
20 

16 

0 

20 
40 

0-2793 
0-2851 
0-2909 

0-2756 
0-2312 
0-2868 

0-9613 
0-9596 
0  9580 

0-2867 
0-2931 
0-2994 

3-4874 
3-4124 
3-3402 

1-2915 
1-2857 
1-2799 

74 

0 
40 
20 

17 

0 

20 
40 

0-2967 
0-3025 
0-3083 

0-2924 
0-2979 
0-3035 

0-S563 
0  9546 
0-9528 

0-3057 
0-3121 
0-3185 

3-2709 
3-2041 
3-1397 

1-2741 
1-2683 
1-2625 

73 

0 

40 
20 

18 

0 

20 
40 

0-3142 
0-320D 
0-3258 

0-3090 
0-3145 
0-3201 

0-9511 
0-9492 
0-9474 

0-3249 
0-3314 
0-3378 

3-0777 
3-0178 
2-9600 

1-2566 
1-2508 
1-2450 

72 

0 

40 
20 

19 

0 
20 
40 

0-3516 
0-3374 
0-3432 

0-3256 
0-3311 
0-3365 

0-9455 
0-9436 
0-9417 

0-3443 
0-3508 
0-3574 

2-9042 
2-8502 
2-7980 

1-2392 
1-2534 
1-2275 

71 

0 
40 
20 

20 

0 
20 
40 

0-3491 
0-3549 
0-3607 

0-3420 
0-3475 
0-3529 

0-9397 
0-9377 
0-9356 

0-3640 
0-3706 
0-3772 

2-7475 
2-6985 
2-65U 

1-2217 
1-2159 
1-2101 

70 

0- 
40 
20 

21 

0 
20 
40 

0-3565 
0-3723 
0-3782 

0-3584 
0-3638 
0-3692 

0-9336 
0-9315 
0-9293 

0-3839 
0-5906 
0-3973 

2-6051 
2-5605 
2-5172 

1-2043 
1-1985 
1-1926 

69 

0 

40 
20 

22 

0 

20 
40 

0-3840 
0-3898 
0-3956 

0-5746 
0-3800 
0-3854 

0-9272 
0-9250 
0-9228 

0-4040 
0-4103 
0-4176 

2-4751 
2-4342 
2-3945 

1-1868 
1-1810 
1-1752 

68 

0 
40 
20 

23 

0 

20 
40 

0-4014 
0-4072 
0-4131 

0-3907 
0  3961 
0-4014 

09205 
0-9182 
0-9159 

0-4245 
0-4314 
0-4383 

2-3559 
2-3183 
2-2817 

1-1694 
1-1636 
1-1577 

67 

0 

-  40 
20 

24 

0 
20 
40 

0-4189 
0-4247 
0-4305 

0-4067 
0-4120 
0-4173 

0-9135 
0-9112 
0-9088 

0-4452 
0-4522 
0-4592 

2-2460 
2-2115 
2-1775 

1-1519 
1-1461 
1-1403 

66 

0 

40 
20 

25 

0 
20 
40 

0-4353 
0-4421 
0-4480 

0  4226 
0-4279 
0-4331 

0  9063 
0-9038 
0-9013 

0-4563 
0-4734 
0-4806 

21445 
2-1123 
2-0809 

1-1345 
1-1286 
1-1228 

65 

0 
40 
20 

Cosine. 

Sine. 

Cot. 

Tan. 

Radi 
ans. 

Deg. 

Min, 

SPACINGS    AND    CLEARANCES    FOR    CONDUIT 

For   value   of    E    see    table    of    dimensions    of    conduit   nipples 

For  G  =  14   in.     A  and  B  are  as  sho-wn  in  table  in  inches 


Size 
Conduit 

i 

2 

1 

U 

U 

2 

2i 

3 

Si 

i 

A 

If 

u 

11 

lit 

li* 

2i 

2A 

2J 

s\ 

B 

0.53 

0.55 

0.54 

0.55 

0.56 

0.64 

0.70 

0.70 

0.83 

3 

A 

U 

11 

If 

lii 

2^ 

21 

2« 

3 

31 

i 

B 

0.55 

0.57 

0.56 

0.58 

0.58 

0.66 

0.72 

0.72 

0.86 

1 

A 

If 

li 

H 

2A 

2^ 

2i 

2« 

3J 

3i 

B 

0.55 

0.57 

0.56 

0.58 

0.58 

0.66 

0.72 

0.72 

0.85 

u 

A 

la 

1« 

2-k 

2i 

2f 

2H 

3 

31 

3H 

B 

0.55 

0.58 

0.58 

0.58 

0.59 

0.67 

0.73 

0.79 

0.86 

u 

A 

iM 

2A 

2^ 

2f 

2i 

2ii 

31 

3i 

SH 

B 

0.56 

0.58 

0.58 

0.59 

0.59 

0.68 

0.74 

0.79 

0.87 

2 

A 

2i 

21 

2h 

2H 

2ii 

34 

3A 

3i 

4J 

B 

0.64 

0.66 

0.65 

0.67 

0.68 

0.75 

0.81 

0.81 

0.94 

2i 

A 

2A 

2i4 

2H 

3 

3i 

3A 

3J 

4A 

4A 

B 

0.70 

0.72 

0.72 

0.73 

0.74 

0.81 

0.87 

0.88 

1.00 

1     3 

A 

21 

3 

3J 

31 

3i 

31 

4t^ 

4A 

4J 

B 

0.70 

0.72 

0.72 

0.79 

0.79 

0.81 

0.88 

1.06 

1.12 

Si 

A 

3i 

31 

H 

3ii 

3i| 

4i 

4^ 

4i 

54 

B 

0.83 

0.86 

0.85 

0.86 

0.87 

0.94 

1.00 

1.12 

1.12 

r 


TRIGONOMETRICAL 

RATIOS- 

[Contimied] 

. 

Deg. 

Min. 

Radi- 
ans. 

Sine. 

Cosine. 

Tan. 

Cot. 

39 

0 
20 

40 

0-6307 
0-6265 
0-6923 

0-6293 
0-6338 
0-6333 

07771 
0  7755 
0-7698 

0-8093 
0-3195 
0-8292 

1-2549 
1-2205 
1-2059 

0-3901 
0-8345 
0-3785 

51 

0 
40 
20 

40 

0 
20 
40 

0-6981 
0-7039 
0-7093 

0-6428 
0-6472 
0-6517 

0-7660 
0-7623 
0-7585 

0-8391 
0-8491 
0-8591 

1-1918 
1-1778 
1-1640 

0-8727 
0-3668 
0-8610 

50 

0 
40 
20 

41 

0 

20 
40 

0-71S6 
0-7214 
0-7272 

0-5561 
0-6604 
0-6648 

0-7547 
0-7509 
0-7470 

0-8693 
0-3796 
0-8899 

1-1504 
1-1569 
1-1257 

0-S552 
0  8494 
0-8436 

49 

0 
40 
20 

42 

0 

20 

40 

07330 
0-7389 
0-7447 

0-6691 
0-6734 
0-6777 

0-7431 
0-7392 
0-7553 

0-9004 
0-9110 
0-9217 

1-1106 
10977 
1-0850 

0-8.578 
0-8519 
0-8261 

4S 

0 
40 
20 

43 

40 

0-7505 

0-7563- 

U-7621 

0-6820 
0-6862 
0-6905 

0-7314 
0-7274 
0-7254 

0-9325 
0-9455 
0-9545 

1-0724 
1-0599 
1-0477 

0-8203 
0-8145 
O-8087 

47 

0 
40 
20 

44 

0 
20 
40 

0-7679 
0-7738 
07795 

0-6947 
0-6S88 
0-7050 

0-7193 
0-71,55 
0-7112 

0-9657 
0-9770 
0-9834 

1-0555 
10255 
1-0U7 

0-8029 
0-7970 
07912 

46 

0 

40 
20 

45 

0 

0-7854 

0-7071 

0  7071 

1-0000 

10000 

0  7854 

0 

Cosine 

Sine. 

Cot. 

Tan. 

Radi- 
ans. 

Deg. 

Min. 

&PACINGS    AND    CLEARANCES    FOR    CONDUIT 

For  value   of  E   see  table  of   dimensions   of   conduit  nipples 

For  C  =  %  in.     A  and  B  are  as  sho-wn  in  table  in  inches 


TRIGONOMETRICAL  RATIOS. 


In  the  trianKlc  BAG  ■ 


BC 
AB 

tan.  A  =  ?5 
AG 

AB 

AC 

COS.  A 


sin.  A  =: 


sec.  A  = 
A  =  l 


COR.    A  — 


AC_ 
AB 


,    A     AC 

cot.  A  -  --_ 

BG 

.      AB 

cosec.  .■V= 

BC 

covers.  A  =  l  -  F;iii.  X. 


Circles  arc  divided  into  360"  (degrees);  each  degree  into  60' 
(minutes),  and  each  minute  into  GO"  (seconds).  In  tlio  Table  the 
decrees  read  do-s\-n-w.ird  at  the  left  to  45°  and  upward  at  the 
right  to  00°.  Sin.  1  =0-0175  and  sin.  89°=;0-9998.  Trigono- 
metrical tables  are  calctilatod  on  the  basis  of  AB  —  1.  To  find  the 
angle  of  a  -wedge  whoso  side  (as  AB)  is  12in. ,  and  -whose  end  (as 
BC)  is  Jin.,  -wo  have  sin.  of  the  angle  :=  | -^  12  =  ^j=:0-0521  =3° 
very  nearly. 


Size 
Conduit 

i 

f 

1 

li 

14 

2 

24 

3 

34 

i 

A 

11 

If 

H 

2t^ 

2A 

24 

2H 

34 

34 

B 

0.78 

0.80 

0.79 

0.80 

0.81 

0.89 

0.95 

0.95 

1.08 

I 

A 

If 

n 

2 

2^ 

2A 

2f 

24* 

34 

31 

B 

0.80 

0.82 

0.81 

0.83 

0.83 

0.91 

0.97 

0.97 

1.10 

1 

A 

U 

2 

24 

2A 

2A 

2f 

3A 

31 

3i 

B 

0.80 

0.81 

0.81 

0.83 

0.83 

0.90 

0.97 

0.97 

1.10 

li 

A 

2* 

2A 

2A 

24 

21 

2il 

3i 

31 

34* 

B 

0.80 

0.83 

0.83 

0.83 

0.84 

0.92 

0.99 

1.04 

1.11 

U 

A 

2A 

2A 

2^ 

21 

2f 

3ife 

3i 

3i 

4A 

B 

0.81 

0.83 

0.83 

0.84 

0.84 

0.93 

0.98 

1.04 

1.11 

2 

A 

24 

21 

2f 

2H 

3A 

3f 

344 

4 

41 

B 

0.89 

0.91 

0.90 

0.92 

0.93 

1.00 

1.00 

1.06 

1.20 

24 

A 

2H 

2« 

3A 

3i 

3f 

3i4 

4 

4A 

444 

B 

0.95 

0.97 

0.97 

0.98 

0.99 

1.06 

1.13 

1.13 

1.26 

3 

A 

34 

3i 

31 

31 

3f 

4 

4A 

44f 

54 

B 

0.95 

0.97 

0.97 

1.04 

1.04 

1.06 

1.14 

1.14 

1.31 

34 

A 

34 

31 

31 

3« 

4A 

44 

444 

5A 

51 

B 

1.01 

1  .04 

1.03 

1.04 

1.11 

1,13 

1.31 

1.31 

1.37 
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BOOKS  AND  CATALOGS 

"Tests  of  Reinforced  Concrete  Buildings  Under 
Load,"  by  Arthur  N.  Talbot  and  Willis  A.  Slater,  has 
just  been  issued  as  Bulletin  No.  64  of  the  Engineering 
Experiment  Station  of  the  University  of  Illinois. 

Besides  giving  the  results  of  tests,  this  bulletin 
presents  a  detailed  discussion  of  the  methods  and 
apparatus  developed  at  the  University  of  Illinois  for 
measuring  the  stresses  caused  by  floor  loads  in  rein- 
forced concrete  buildings.  It  is  shown  that  these 
stresses  may  be  determined  with  a  considerable  de- 
gree of  accuracy  if  care  is  used  in  making  the  test. 
The  bulletin  furnishes  valuable  information  on  the 
action  of  several  building  floors  under  load,  and  will 
be  useful  to  designers  of  reinforced  concrete  struc- 
tures. 

Copies  of  Bulletin  No.  64  may  be  obtained  upon 
application  to  W.  F.  M.  Goss,  Director  of  the  Engi- 
neering Experiment  Station,  University  of  Illinois, 
Urbana,  Illinois. 

THE  TWENTIETH  ANNUAL  EDITION  of  the 
Engineering  Directory  contains  1540  pages  and  4000 
classifications  of  manufactured  products.  Many  changes 
and  revisions  have  been  made  during  the  year,  to  take 
care  of  new  firms  and  changes  of  address.  The  pub- 
lishers endeavor  to  keep  this  up  with  the  times,  so  that 
it  will  serve  as  a  reference  book  and  purchasing  guide 
as  well  as  in  selling  campaigns. 

Lists  are  given  of  Jobbers,  Dealers  and  Manufac- 
turers of  Mill,  Mine,  Heating,  Lighting  and  Plumbing 
supplies,  in  both  classified  and  alphabetical  arrange- 
ment. Also  of  Purchasing  Agents,  Architects,  Gas 
Companies,  Water  Works  Companies,  Cement  Mills 
and  Trade  Associations. 

The  book  is  published  by  the  Crawford  Publishing- 
Co.,  Chicago.     The  price,  $5.00  in  leather  binding. 

THE  GENERAL  ELECTRIC  CO.  has  just  issued 
Bulletin  No.  A4116  describing  that  company's  isolated 
and  small  plant  alternating-current  switchboard  panels, 
both  generator  and  feeder,  for  3-phase,  25  to  60-cycle 
circuit.  The  bulletin  is  made  up  principally  of  di- 
mension and  connection  diagrams,  and  miscellaneous 
data  referring  to  the  various  panels  and  equipments. 

Bulletin  No.  A4119,  from  the  same  company,  is 
devoted  to  the  application  of  electricity  to  the  opera- 
tion of  packing  establishments.  Various  applications 
of  the  electric  motor  are  illustrated. 

NOISELESS  GEAR  DRIVING  is  the  title  of  a 
56-page  book  issued  by  the  New  Process  Gear  Cor- 
poration, Syracuse,  N.  Y.  It  contains  sound  engineer- 
ing arguments  for  rawhide  gears,  proves  that  they  are 
of  important  economic  value  in  any  plant  where  high- 
speed gears  are  used,  gives  much  transmission  data, 
and  is  profusely  illustrated  with  photographs  of  actual 
installations.  Sections  of  11  types  of  rawhide  gears 
are  shown  and  prices  on  nearly  2000  sizes  of  pinions 
are  given  which  are  either  in  blank  or  cut  and  ready 
for  use.    A  free  copy  will  be  mailed  on  request. 

NATURAL  DRAFT  TOWERS  of  the  Wheeler- 
Balcke  design  are  described  in  Bulletin  109,  of  the 
Wheeler  Condenser   &   Eng.    Co.,   of  Carteret,   N.   J. 

;  These  towers  are  of  wood  with  an  improved  water  dis- 

[tributing  system  and  compact  cooling  stacks,  cooling 
the  water  on  the  "drop  and  film"  principle.  Copies  of 
this  bulletin  are  for  general  distribution  and  may  be 

,  had  on  writing  to  the  Wheeler  Condenser  &  Eng.  Co., 

[Carteret,  N.  J. 


GRINNELL  AUTOMATIC  SPRINKLER  Bul- 
letin No.  72  has  recently  been  received  from  General 
Fire  Extinguisher  Co.,  of  Boston,  Mass.,  and  Detroit, 
Mich. 

ADVANTAGES  OF  electric  pumping  are  given 
in  a  pamphlet  from  Goulds  Mfg.  Co.,  Seneca  Falls, 
N.  Y.  The  pamphlet  illustrates  various  types  and 
uses  of  Goulds  electric  driven  pumps  and  gives  some 
useful  data. 

CATALOG  G,  recently  received  from  the  Turbo- 
Blower  Co.,  30  Church  St.,  New  York  City,  illustrates 
and  describes  the  new  model  turbo-blower  for  mechan- 
ical draft,  setting  forth  the  merits  of  this  device  and 
showing  the  various  methods  of  installing  it  in  settings 
of  different  types  of  boilers. 

MATHESON  JOINT  PIPE  for  high  or  low-pres- 
sure natural  or  artificial  gas  lines,  water  works,  mines, 
hydro-electric  plants,  irrigation  and  engineering  uses, 
is  the  subject  of  a  new  catalog  from  National  Tube 
Co.  Attractive  illustrations  show  installations  of  the 
pipe  in  various  sections  of  the  country  and  processes 
in  preparing  it  for  use. 

BENJAMIN  FRANKLIN,  whose  work  combined 
scientific  accuracy  and  common  sense,  is  the  subject 
of  the  latest  circular  in  Jefferson  Union  Co.'s  Makers 
of  Unions  series. 

Jefferson  unions  are  described  as  applying  the  same 
elements,  being  simple  in  design  and  easy  to  handle. 
A  feature  emphasized  is  the  spherical  ground  joint. 

"IS  THERE  ROSIN  in  Cling-Surface?"  is  the 
name  of  a  new  12-page  booklet  just  issued  by  the 
Cling-Surface  Co.,  Buffalo,  New  York.  To  prove  that 
there  is  no  rosin  in  this  belt  preparation  the  manu- 
facturers show  several  fac-simile  reports  of  chemical 
analyses  made  in  England  and  Germany.  Professor 
Orndorf  of  Cornell  University  is  also  quoted.  The 
booklet  also  lists  many  prominent  users. 

THE  J.  FAESSLER  MFG.  CO.,  Moberly,  Mo.,  spe- 
cialists for  30  yr.  in  the  manufacture  of  boiler  tools, 
has  just  issued  a  new  6  by  9-in.,  40-page  catalog 
which  fully  illustrates  and  describes  its  most  popular 
boiler  tools.  It  shows  and  lists  several  types  of 
hand  operated  and  power  driven  roller  expanders, 
sectional  expanders,  and  flue  cutting  machines  for 
either  common  boiler  tubes  or  superheater  flues.  The 
method  of  machining  the  Boss  Roller  Expander  Cage 
is  shown  in  detail.  One  of  the  features  of  the  catalog 
is  the  new  Faessler  safety  sectional  expander  with 
quick  acting  knockout. 

BULLETIN  NO.  A-4035,  from  the  General  Elec- 
tric Co.,  describes  that  company's  series  luminous  arc 
lamps  for  operation  on  series  direct-current  circuits 
of  either  4  or  G.Q  amp. 

Some  of  the  advantages  claimed  for  these  lamps 
over  the  open  and  enclosed  carbon  arcs  are:  great 
illumination  with  less  current  consumption  per  unit 
of  illumination,  ideal  distribution  of  light,  fixed  posi- 
tion of  the  arc  with  no  flickering,  entire  absence  of 
shadow  under  the  lamp,  extremely  strong  and  simple 
mechanism,  and  economical  up-keep. 

The  bulletin  contains  a  number  of  reproductions 
of  photographs  made  by  the  light  from  these  arc 
lamps,  which  show  the  illumination  secured.  It  also 
contains  a  list  of  some  of  the  cities  and  towns  in 
which  the  lamps  are  installed. 
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HARRISON  SAFETY  BOILER  WORKS,  3144 
N,  17th  Street,  Philadelphia,  Pa.,  has  just  issued  a 
large  chart  or  diagram  showing  the  internal  construc- 
tion of  the  Cochrane  Multiport  safety  exhaust  outlet 
valve,  a  device  which  can  be  used  either  as  a  back 
pressure  valve  for  exhaust  steam  heating  or  drying 
systems,  or  as  an  atmospheric  relief  valve  for  use  in 
connection  with  vacuum  condensers.  The  distinguish- 
ing feature  of  this  valve  is  that  instead  of  one  large 
disk,  there  are  a  number  of  small  disks,  each  held  to 
its  seat  by  an  independent  spring,  whose  tension  is  ad- 
justed by  means  of  a  movable  pressure  plate.  Full 
details  are  given  in  the  chart  which  can  be  secured  by 
writing  to  the  above  company. 


TRADE  NOTES 

THE  AFFILIATED  MANUFACTURERS  of 
Milwaukee,  Wis.,  report  satisfactory  business  on  Fer- 
roform  Piston  Molding  Machines  for  Gas  Engine  Pis- 
tons, and  that  their  new  bulletin  B-13,  just  off  the  press 
is  ready  for  mailing  to  those  interested. 

DUE  TO  THE  RAPID  increase  in  sales  for  high 
vacuum  condensing  apparatus  and  Rotrex  air  pumps 
the  C.  H,  Wheeler  Manufacturing  Co.,  of  Philadelphia, 
is  making  extensive  enlargements  and  improvements 
to  its  works.  The  capital  stock  of  the  company  has 
been  increased  from  $300,000  to  $600,000. 

AMONG  RECENT  ORDERS  received  by  the 
Heine  Safety  Boiler  Co.,  of  St.  Louis,  Mo.,  is  one 
from  the  H.  J.  Heinz  Co.,  of  "57  Variety  Fame"  for  5 
607-hp.  boilers,  totaling  3035  boiler  horsepower,  for 
installation  in  its  new  plant  at  Pittsburgh.  The  H. 
J.  Heinz  Co.  already  has  2700  hp.  of  Heine  boilers. 
The  new  boilers  will  be  of  larger  capacity  than  the  old 
and  will  be  of  the  2-drum  type  with  horizontal  passes 
for  the  gases. 

WORCESTER  ELECTRIC  LIGHT  CO.,  Worcester, 
Mass.,  is  to  equip  2  Edge  Moor  Boilers  764  hp.  each 
with  the  Riley  self-dumping  underfeed  stoker.  This  rel- 
atively new  type  of  stoker  is  peculiarly  well  adapted  to 
the  variable  load  of  electric  light  stations.  It  can  carry 
a  uniform  heavy  fire  and  operates  continually  to  rid  itself 
of  ashes  and  refuse.  The  moving  retort  sides  in  place 
of  stationary  fuel  supports  continually  break  up  the 
clinker  as  fast  as  it  is  formed.  The  discharge  of  refuse 
is  continuous  and  not  periodic. 

THE  CITY  OF  CLEVELAND,  Ohio,  has  awarded 
a  contract  to  the  C.  H.  Wheeler  Manufacturing  Co.,  of 
Philadelphia,  Pa.,  for  surface  condensers  for  the  new 
Municipal  Electric  Light  Plant.  This  plant,  which  will 
be  a  model  one  in  every  way,  will  consist  for  the  present, 
of  3  5000-kw.  Allis-Chalmers  turbines  with  C.  H.  Wheel- 
er high  efficiency  surface  condensers  having  motor- 
driven  Mullan  patent  vacuum  pumps  and  motor-driven 
centrifugal  circulating  and  hot  well  pumps. 

The  condensers  will  be  installed  under  rigid  efficiency 
guarantees  covering  performance  under  widely  varying 
loads  and  water  temperatures,  the  normal  operation  be- 
ing 28^  in.  vacuum,  although  with  cold  water  and  light 
loads  the  performance  guarantee  requires  the  production 
of  a  vacuum  within  Yz  in.  of  the  barometer. 

An  interesting  feature  of  the  bidding  for  this  con- 
tract was  the  capitalization  of  the  performance  guaran- 
tees; and  the  contract  was  awarded  largely  on  the  basis 
of  the  extremely  low  operation  cost  and  low  maintenance 
guarantees  made  by  the  C.  H.  Wheeler  Manufacturing 
Co. 
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Chicago 

Wanted 

WANT  1^  to  2  h.p.  gasoline  engine,  small  electric  plant. 
Good    exchange    proposition.      A.    M.    Ericson,    Hector,    Minn. 

6-15-1 

WANTED— ALL  STEAM  USERS  to  have  clean  boilers 
without  using  compounds  or  chemicals  in  any  form.  Write 
"Otis,"  No.  317  Norfolk  Ave.  Buffalo,  N.  Y.  tf. 

IF  YOU  ARE  a  night  engineer,  spend  a  few  hours  each 
day  taking  subscriptions  for  Practical  Engineer.  You  will  be 
paid  well.  Write  Subscription  Dept.  They  will  start  you  in 
at  once. 
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WANTED  EVERY  ENGINEER  to  have  our  pamphlet  for 
setting  valves  on  Corliss  Engines,  simple  and  compound,  with 
one  or  two  eccentrics.  Sent  free.  Lindstrom's  Machine  Works, 
200  South  Third  St.,  Allentown,  Pa.  tf. 


Help  Wanted 

DETROIT  MANUFACTURERS  of  Boiler  Specialties  have 
an  opening  for  sober,  aggressive  type  of  engineer  who  thinks 
he  would  make  a  good  salesman.  We  want  a  man  of  good  ap- 
pearance, a  good  talker,  with  a  wide  acquaintance  among  engi- 
neers in  your  territory.  This  is  an  unusual  opportunity  for  a 
permanent  connection  with  an  old  established  business,  on  a 
very  attractive  basis.  Address,  Box  305,  Practical  Engineer, 
Chicago,  111.  5-15-3 

WANTED — An  additional  subscription  solicitor  wanted  to 
cover  towns  in  the  state  of  Washington.  Excellent  chance  to 
earn  extra  money.     Write  to  Subscription  Department.  tf. 


For  Sale 


FOR  SALE— "WATERTOWN"  MILL  FRAME,  side  crank, 
horizontal  Steam  Engine,  18x28  in.  cylinder,  only  6  years  old, 
wheel  10  ft.  by  24  in.,  guaranteed  perfect,  price  $750.  Also  1  150 
and  1  175-hp.  Manning  Boilers,  $950,  and  2  150-hp.  horizontal, 
return  tubular  Boilers,  good  for  125  lbs.  steam,  $800.  J.  F. 
Foster,  166  Devonshire  St.,  Boston,  Mass.  6-1-2 

FOR  SALE — One  10"xl6"  Ideal  tandem  compound  center 
crank  steam  engine,  100  i.h.p.  at  270  r.p.m.  High  pressure  cyl- 
inder has  piston  valve,  low  pressure  cylinder,  balanced  slide 
valve,  operated  from  inertia  type  shaft  governor.  Fly-wheel 
5'  8",  15"  face.  Steam  pipe  4",  Exhaust  5",  shaft  5i^",  over- 
all dimensions  S'xll'  7". 

One  10"x9"  simple  Junior  Westinghouse  engine ;  capacity  50 
i.h.p.  at  335  r.p.m. ;  fly-wheel  3'  6"  diameter,  no  belt  wheel ;  steam 
pipe  3^",  exhaust  4";  shaft  35^";  over-all  dimensions  3'  8"x7'  2". 
For  further  information  concerning  these  engines  address  James 
M.  White,  Supervising  Architect,  University  of  Illinois,  Urbana, 
111.  6-15-3 

FOR  SALE — A  double  tandem  automatic  gas  engine,  250  H.P. 
on  natural  gas,  or  200  H.P.  on  producer  gas.  We  are  prepared 
to  offer  a  great  bargain.  Phoenix  Iron  Works  Co.,  Mead- 
ville.  Pa.  5-15-3 

FOR  SALE— 1—100  K.W.,  250-volt  Westinghouse  D.  C,  direct 
connected  set.  1 — 85  K.W..  250-volt  Westinghouse  D.C.,  belted 
generator.  1 — 75  K.  W.,  250-volt  Fairbanks-Morse  D.C.,  belted 
generator.  1 — 30  K.  W.,  250-volt  Western  Electric  D.  C,  direct 
connected  to  Ball  Engine.  Independence  Electric  Machinery  Co., 
322  So.  W.  Boulevard,  Kansas  City,  Mo.  6-15-1 

FEED  WATER  HEATER  BARGAINS— We  have  the  fol- 
lowing used  heaters  on  hand,  and  will  sell  at  unusually  low 
prices : 

2 —  75  H.P.  Baragwanath   Heaters. 

1—100  H.P.  Baragwanath   Heater. 

2—200  H.P.  Baragwanath   Heaters. 

1—250  H.P.  Baragwanath  Heater. 

2—400  H.P.  Baragwanath  Heaters. 

1—750  H.P.  Baragwanath  Heater. 

1—150  H.P.  Kroeschell    Heater. 

1 — 150  H.P.  Patterson  Berryman  Heater. 

1—200  H.P.  Berryman  Heater. 

1—750  H.P.  Berryman  Heater. 

All  heaters  have  been  overhauled  and  are  in  Al  condition. 
Wm.  Baragwanath  &  Son,  1250  W.  Division  Street,  Chicago,  111. 

6-15-1 

FOR  SALE — Boilers — Generators — In  excellent  condition, 
5  250-h.p.  Franklin  (Heine  type)  water  tube  boilers,  pressure 
allowed  150  pounds;  also  2  250-kw.  110  v.,  d.  c.  generators,  di- 
rect connected  to  Watertown  engines;  1  100-kw.,  110  v.,  d.c.  gen- 
erator, same  make.    J.  F.  Miller,  457  Hudson  Ave.,  Albany,  N.  Y. 

6-15-1 


FOR  SALE — 22-48  Brown  Corliss  type  engine,  perfect  con- 
dition, $675.00.     Duzets  &  Son,  40  Church  St.,  New  York. 

FOR  SALE — One  Bristol  Recording  thermometer  with  25  ft. 
of  flexible  tubing.  One  Edwards  Pyrometer,  0  to  1200  degrees. 
One  calorimeter  complete  with  nozzles  in  polished  case.  Write 
to-day.    Taylor,  85  S.  Monroe  St.,  Battle  Creek,  Mich.  6-15-3 


Patents  and  Patent  Attorneys 

PATENTABLE  IDEAS  WANTED— Send  for  3  free  books. 
R.  B.  Owens,  28  Owens  Bldg.,  Washington,  D.  C.  tf. 

PATENTS  SECURED— Send  sketch  or  model  for  search. 
Book  containing  over  200  mechanical  movements,  advice  and 
search  free.  W.  N.  Roach,  Jr.,  515  Metzerott  Building,  Wash- 
ington, D.  C.  5-15-7 

LAWRENCE  J.  GALLAGHER,  formerly  assistant  examiner 
United  States  Patent  Office ;  solicitor  of  patents.  2  Rector  St., 
New    York.  5-15-3 

-PATENTS  THAT  PROTECT  AND  PAY.  Advice  and  books 
free.  Highest  references.  Best  results.  Promptness  assured. 
Send  sketch  or  model  for  free  search.  Watson  E.  Coleman, 
Patent  Lawyer,  624  F  Street,  Washington,  D.  C.  tf. 

THE  PATENTOME  is  interesting  and  instructive.  A  liberal 
education  in  patents  and  how  to  get  them.  Free  on  request. 
Established  1865.  Anderson  and  Son,  Patent  Solicitors,  710  G 
St.,  Washington,  D.  C.  6-1-2 

PATENTS— H.  W.  T.  Jenner,  Patent  Attorney  and  Mechani- 
cal Expert,  606  F  St.,  Washington,  D.  C.  Established,  1883.  I 
make  a  free  examination  and  report  if  a  patent  can  be  had  and 
the   exact  cost.     Send   for   full   information.  tf. 

PATENTS— C.  L.  Parker,  Attorney-at-Law  and  Solicitor  of 
Patents.  Patents  secured  promptly  and  with  special  regard  to 
the  legal  protection  of  the  invention.  Handbook  "for  inventors 
sent  upon  request.     186  McGill  Building,  Washington,  D.  C.     tf. 


Educational  and  Instruction 


ELECTRICITY— JUST  WHAT  YOU  HAVE  been  looking 
for.  Our  Modern  Blue  Print  Chart  Method  of  Electrical  Wiring 
Diagrams.  Thoroughly  explained  so  that  you  can  easily  under- 
stand them.  All  kinds  of  Bell  Wiring,  Anunciators,  Telephones, 
House  Wiring,  Conduit,  Theatre,  Isolated  Plants,  Dynamos, 
Transformers,  Arc  Lights,  Special  Treatise  on  Motor  Wiring. 
Write  now  for  information.  Electrical  Wiring  Diagram  Co., 
Box   F.   173,   Altoona,   Pa.  6-1-6 

ENGINEERS'  POCKET  MANUAL.  175  pages,  edited  by 
University  of  Tennessee,  wjll  be  mailed  every  subscriber  sending 
in  one  new  subscription  to  Practical  Engineer.  Gild  edges, 
bound  in  leather.  tf. 


Miscellaneous 


IF  YOU  ARE  an  operating  engineer,  we  know  the  Fctta 
Hot  Process  Water  Purifier  will  interest  you.  We  would  be 
glad  to  have  your  request  for  further  information.  Address 
the  Fetta  Water  Softener  Co.,  Richmond,  Ind.  tf. 

ENGINEERS— DO  YOU  WANT  to  utilize  your  exhaust 
steam  for  heating  or  drying  purposes,  without  back  pressure 
on  your  engine?  If  so,  address  Monash-Younker  Co.,  1413  W. 
Jackson  Blvd.,  Chicago,  111.  tf 

MAKE  MONEY  on  the  side.  Here's  your  chance  to  work 
out  some  money  for  yourself.  Get  subscriptions  for  Practical 
Engineer.  It  pays  well.  Just  drop  a  line  to  the  Subscription 
Dept.     They  will   tell   you.  tf. 
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Last  Memorial  Day,  Jules  Goux,  a  wiry,  nervy 
Frenchman,  whizzed  around  the  Indianapolis 
motor  speedway,  at  a  mile  and  a  half  a  minute 
clip,  thereby  outdistancing  other  automobile 
drivers  and  winning  first  prize  for  the  500  mile 
drive. 

Simultaneoiisly ,  a  steel-constructed,  luxurious- 
ly-furnished train  was  darting,  Eastward,  across 
prairies  and  through  mountains,  preceded  by  a 
chorus  of  clanging  crossing  bells  and  leaving 
behind  a  trail  of  smoke  and  busy  train  des- 
patchers. 

At  the  same  time,  on  a  saucer  shaped  track  in 
Riverview  Park,  Chicago,  steel-helmeted,  leather- 
padded  men  on  motorcycles  played  tag  with 
Death  with  ninety  miles  an  hour  at  stake. 

The  Age  of  Speed. 

We  Americans  live  hurriedly.  We  want  to 
crowd  Life  to  the  limit  with  experiences  and 
knowledge. 

The  news  of  Groux's  wonderful  drive  was 
flashed  by  wire  and  a  few  minutes  after  it  was 
over,  San  Francisco  citizens,  thousands  of  miles 
away,  were  reading  the  details. 

Men  daily  automobile  for  pleasure  at  a  faster 
rate  of  speed  than  those  old  heroes,  Paul  Revere, 
Kit  Carson,  or  General  Sheridan,  ever  reached 
on  their  historical  rides.  We  circle  the  globe  in 
less  time  than  it  took  the  early  settler  to  travel 
from  the  Eastern  States  to  Kentucky.  Farmers 
of  the  Northwest  plow  acres  of  ground  with 
steam  and  gasoline  tractors  quicker  than  the 
farmer  fifteen  years  ago  could  measure  off  the 
"lands." 

Likewise,  we  think  faster.  Business  policies 
are  formed  in  a  few  minutes,  to  meet  new  situ- 
ations. Modern  authors,  with  the  aid  of  stenog- 
raphers,  complete   books    in    less   time   than   it 


took  Sir  Walter  Scott  to  write  a  chapter.    Polit- 
ical conditions  are  changed  over  night. 

There  is  no  room  in  Today's  plan  for  the  man 
— engineer  or  otherwise — who  stands  still.  He 
who  moves,  even  leisurely,  will  find  himself  in 
the  dust  left  by  those  who  have  gone  ahead. 
What  is  Modern  today  may  be  Ancient  tomor- 
row. 

The  manufacturer  joins  the  rush.  The  very 
day  that  he  adds  to  his  factory  a  man,  system, 
or  machine  that  increases  his  production  he 
raises  his  requirements  up  another  notch.  Eco- 
nomical production  is  always  on  the  move 
forward. 

The  Power  Plant  is  the  E  of  efficiency  in  manu- 
facturing. Every  belt,  machine,  operator, 
trucker  and  shipper  is  subsequent  to  the  power. 
It  stands  to  reason  that  if  there  is  one  man  in 
the  entire  factory  who  is  wide  awake  it  should 
be  the  engineer. 

The  engineer  must  speed  his  plant,  and  him- 
self too,  with  the  procession.  He  must  utilize  the 
knowledge  of  other  engineers,  and  of  skilled  tech- 
nical men,  for  no  one  man  ever  knew  more  than 
all  the  others  in  his  prefession.  This  knowledge 
he  can  gain  from  the  Editorial  Pages  of  Practical 
Engineer. 

He  must  know  the  latest  improvements  for 
power  generation  and  transmission,  how  they 
work,  and  where  they  can  be  purchased.  This 
information  can  be  gained  from  the  Advertising 
pages  of  Practical  Engineer. 

These  pages  are  a  directory  of  all  that  is  new 
in  Powerdom.  The  manufacturers  employ  the 
best  advertising  minds  to  prepare  these  adver- 
tisements so  they  well  be  educational  to  you. 

And,  ive  know  from  letters  they  have  ivritten 
us,  that  the  majority  of  our  readers  study  these 
advertisements  every  issue.      DO  YOU'? 
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LIGHT,  HEAT  AND  POWER  PLANT 

Iowa  Railway  &  Light  Co.  Employs  Turbo  Generators    and  Supplies  Electricity  to  Several  Small  Tov/ns 


T  IS  NOT  UNCOMMON  to  transmit 
power  by  electricity  many  miles  when 
the  source  of  this  power  is  a  water- 
fall, but  in  Iowa  we  have  a  dififerent 
situation  which  enables  the  Iowa  Rail- 
way &  Light  Co..  to  transmit  power 
from  its  central  station  in  Boone  to 
Perry,  a  distance  of  some  29  miles,  and  supply  several 
other  towns  with  the  power  they  require  at  such  a 
price  that  a  generating  plant  would  be  impracticable 
in  the  smaller  towns,  owing  to  its  limited  capacity 
and  hours  of  service. 


which  it  supplies.  In  addition  to  this  service,  the 
plant  furnishes  heat  to  the  business  houses  of  Boone, 
thus  utilizing  the  exhaust  from  its  turbines  to  best 
advantage.  The  system  of  heating,  however,  is  on  the 
hot  water  plan,  and  will  be  described  later. 

Boiler  Room 

CTEAM  for  driving  the  generating  units  of  the  plant 
is  at  present  furnished  by  3  Edge  Moor  water-tube 
boilers,  space  being  allowed  in  the  plant  for  2  more 
of  the  same  capacity.  These  are  equipped  with 
Foster   superheaters   and    Illinois   chain    grates.     The 


FIG.   3.     GENERAL  VIEW  OF  TURBINE  ROOM 

This  plant  furnishes  power  for  the  street  railway  capacity  of  each  boiler  is  400  hp.,  delivering  steam  at 
system  of  Boone,  also  for  several  industries  in  the  city,  175  lb.  pressure  and  120  deg.  superheat.  Ordinarily 
and   all   incandescent  and   street   lights   in   the   towns      the  stokers  are  driven  by  a  motor  connected  by  belt 
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to  a  shaft  running  along  the  front  of  the  boilers, 
upon  which  eccentrics  are  mounted  which  drive  the 
stokers  through  rods.  For  emergency  purposes,  a 
Wachs  engine  is  provided  for  running  the  stokers. 

The  equipment  of  each  boiler  consists  of  an  Ash- 
croft  steam  gage,  Monarch  safety  water  column,  2 
Ashton  safety  valves,  2  blowoff  lines,  in  each  of  which 
are  placed  an  Edward  Steam  Specialty  Co.'s  angle 
blowoff  valve,  followed  by  an  asbestos  plug  cock. 
Each  boiler  is  equipped  with  a  Vulcan  soot  blower. 

There  are  2  separate  feed-water  lines  to  supply 
water  to  the  boilers,  and  in  the  one  ordinarily  used 
is  a  water  meter.  These  lines  are  so  arranged  that 
water  may  be  fed  through  either  line.    Steam  from  the 


Steam  used  for  heating  the  feed  water  is  the  ex- 
haust from  the  boiler-feed  pumps  and  the  wet  vacuum 
pumps,  used  in  connection  with  the  condensing 
system. 

One  of  the  natural  advantages  in  this  location  of 
the  power  plant  is  the  nearness  of  coal  mines;  the 
distance  the  fuel  has  to  be  carried  being  but  a  few 
miles,  and  the  coal  is  delivered  on  a  private  side 
track  in  railway  cars,  from  which  it  is  shoveled  to  a 
space  in  the  boiler  room  and  thence  fed  by  hand  to 
the  hoppers  of  the  stokers. 

Ashes  are  delivered  from  the  ends  of  the  chain 
grates  to  the  ash  pit,  which  is  in  the  form  of  a  hopper, 
and  from  this  they  are  dumped  into  the  company's 
own  freight  cars  and  hauled  by  electric  locomotives 
out  of  the  basement  to  the  railway  tracks. 

Flue  gases  are  conducted  by  a  common  breeching 
to  a  reinforced  concrete  stack,  erected  separate  from 
the  building,  185  ft.  high  and  10  ft.  inside  diameter, 
with  a  cleanout  door  at  the  base.  The  draft  is  regu- 
lated by  a  hand-operated  damper  in  each  boiler 
breeching. 

Turbine  Room 

QENERATING  units  in  the  plant  consist  of  2  Allis- 
Chalmers  turbines  and  one  Buckeye  engine.  Each 
of  these  turbines  has  a  capacity  of  1000  kw.,  gener- 
ating alternating  current  at  2300  volts,  252  amp.,  3- 
phase,   60   cycles   running  at  a    speed   of  3600   r.p.m. 


FTG.    1.      EDGE   MOOR   BOILERS   IN   PLANT    OF    IOWA    RAILWAY    & 

LIGHT    CO. 


FIG.  2.     BOILER-FEED  PUMPS 


main  units  exhausts  to  surface  condensers,  so  that  no 
great  amount  of  make-up  water  is  required.  The  con- 
densate, as  well  as  make-up  water,  is  delivered  to  a 
1000-hp.  Cochrane  feed-water  heater  in  the  pump 
room. 

Here,  also,  are  located  2  boiler-feed  pumps  which 
draw  the  .water  from  the  heater  through  a  manifold 
header,  so  arranged  that  it  will  take  water  from  the 
heater  or  city  mains,  as  desired.  A  boiler  compound 
feeder  is  also  attached  to  this  header,  by  means  of 
which  boiler  compound  may  be  fed  as  required  to  keep 
the  boilers  free  from  scale.  One  of  the  boiler-feed 
pumps  is  a  Canton-Hughes  outside  packed  plunger, 
10  by  7  by  12.  The  other  is  a  Burnham  of  equal 
capacity,  being  of  the  simplex  compound  outside 
packed  plunger  type.  These  pumps  are  equipped 
with  Fisher  governors,  which  control  the  water  fed 
to  the  boilers,  and  Hills-McCanna  cylinder  oil  pumps. 
The  fittings  for  the  boiler-feed  lines  were  made  by 
the  Crane  Co.  The  water  as  delivered  to  the  boilers 
ranges  from  200  to  310  deg.  F.,  this  temperature  being 
maintained  by  the  Cochrane  heater. 


Exhaust  from  the  turbines  is  taken  care  of  by  Wheeler 
condensers.  The  reciprocating  engine  is  cross-com- 
pounded and  direct  connected  to  a  General  Electric 
alternating-current  generator,  rated  at  2080  or  2300 
volts,  75  amp.,  3-phase,  60-cycle,  running  at  200  r.p.m.- 

Excitation  for  all  of  these  generators  is  furnished 
by  2  outfits,  one  being  held  as  a  reserve  in  case  of 
accident  or  when  starting  up  the  plant.  These  are 
shown  in  Fig.  4,  and  consist  of  a  Westinghouse 
motor-generator  set,  the  driving  member  of  which  is 
a  61-hp.  induction  motor,  wound  for  2200  volts,  15 
amp.  per  terminal,  3-phase,  60  cycles  and  runs  at  a 
speed  of  840  r.p.m.  The  generator  side  of  this  set 
is  rated  at  40  kw.,  being  wound  for  125  volts,  320 
amp.,  direct  current. 

The  second  exciter  set  is  a  25-kw.  General  Electric 
horizontal  turbine  outfit.  Voltage  of  the  main  gener- 
ating units  is  under  the  control  of  a  Tirrel  regulator, 
which,  of  course,  governs  the  output  of  the  exciter 
sets. 
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Transmission  and  Control 

^URRENT  used  for  the  commercial  lighting  system 
in  Boone  is  distributed  over  the  city  at  2300  volts, 
and  transformed  to  110  to  suit  the  customers'  needs. 
These  lines  run  directly  from  the  power  plant.  The 
street  arc  lights  are  in  series,  and  2  series  controllers, 
made  by  the  Packard  Electric  Co.,  each  rated  at  25- 
kw.,  maintain  a  constant  current  of  6.6  amp.  on  the 
secondary,  transforming  the  2300  volts  of  the  gener- 
ators automatically  as  required. 

Power  used  for  operating  the  street  railway  system 
of  Boone  and  suburbs  is  changed  from  alternating 
current,  as  generated,  to  direct  current  by  an  Allis- 
Chalmers  rotary  converter.  The  rating  of  the  alter- 
nating-current side  of  this  converter  is  2200  volts,  89 
amp.,  3-phase,  60-cycle,  running  at  600  r.p.m.,  while 
the  rating  of  the  direct-current  side  is  550  volts  at  no 
load,  600  volts  at  full  load,  500  amp.,  and  600  r.p.m. 
For  starting  this  set,  a  direct-current  motor  is  mount- 
ed on  the  shaft  of  the  converter  and  run  on  the 
exciter  circuit,  being  wound  for  120  volts  and  187 
amp. 

For  controlling  the  output  of  the  power  plant,  the 
switchboard,  consisting  of  14  panels,  is  located  in  the 
turbine  room,  and  is  shown  quite  clearly  in  Fig.  5. 
The  panels  which  go  to  make  up  this  board  are  as 
follows :  One  exciter  panel ;  3  for  the  generators ; 
one  for  the  recording  instruments,  which  consist  of 
a  recording  voltmeter,  a  recording  wattmeter  and  an 


Tirrel  regulator,  shown  most  clearly  in  Fig.  4,  a  syn- 
chronous indicator  and  a  3-phase  ground  detector. 
Aside  from  the  main  switchboard  is  a  separate  panel 
for  the  arc  lighting  system,  also  shown  in  Fig.  5. 
For  keeping  the  electric  apparatus  free  from  dust, 
an    air    compressing    outfit,    made    by    the    National 


FIG.    4,      EXCITING    UNITS    AND    TIRREL    REGULATOR 

Electric  Co.,  has  been  installed  which  is  driven  by  a 
2-hp.  motor,  wound  for  550  volts,  4  amp.,  and  runs 
at  1350  r.p.m.  The  station  gage  board  is  placed  in 
the  chief  engineer's  office,  and  has  mounted  upon  it  a 


^SJil 


FIG.  6.     VIEW  IN  BASEMENT  SHOWING  CONDENSING  EQUIPMENT 


integrating  wattmeter;  one  synchronous  motor  panel; 
7  service  panels  and  one  direct-current  service  panel. 
Special   equipment  of  this  switchboard   consists  of  a 


recording  thermometer  which  shows  the  temperature 
of  the  water  going  to  the  heating  system,  a  recording 
pressure    gage    showing    thj    steam    pressure    on    the 
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turbines,  both  of  these  gages  being  made  by  the  Bristol 
Co.  Aside  from  these  there  is  an  Ashcroft  steam 
pressure  gage. 

Condensing  Equipment 

DIRECTLY  beneath  each  turbine  is  a  Wheeler  sur- 
face condenser ;  these  are  connected  together  in  such 
a  way  that  either  can  be  used  for  condensing  steam 
from  either  turbine  or  engine.  One  condensing  set 
is  connected  with  the  central  heating  system,  so  that 
by  running  the  condenser  at  a  lower  vacuum,  the 
condensing  water  is  discharged  at  a  higher  temper- 
ature than  otherwise  operated,  and  circulates  through 
the  heating  mains.  The  vacuum  is  maintained  in  the 
condensers  by  a  Wheeler  rotary  vacuum  pump,  and 
the  condensation  is  delivered  to  the  heater  by  a  2^-in. 
centrifugal  lift  pump,  driven  by  a  direct-connected, 
2-hp.  Allis-Chalmers  induction  motor. 

The  tubes  in  Wheeler  condensers  are  arranged  in 
small  banks  and  bafifles  or  rain  plates  are  inserted 
between  these  banks  so  that  the  steam  has  free  access 
to  the  tubes  while  the  water  of  condensation  is 
drained  ofif  at  successive  levels  and  allowed  to  descend 
to  the  hot  well  without  coming  in  contact  with  the 
lower  tubes. 


FIG.    5.      MAIN    SWITCHBOARD    AND    STREET    LIGHTING    PANEL 


Two    circu 
being  a  10-in. 
and  the  other 
in.    Wheeler 
maintained  at 
depending   up 
tower   120  ft 
which  is  desi 


lating  water  pumps  are  installed,  one 
Wheeler  centrifugal  motor-driven  pump, 
is  of  the  same  size,  driven  by  a  9  by  9- 
vertical    engine.      Condensing    water    is 

an  inlet  temperature  of  GO  to  90  deg., 
on    weather   conditions,     by     a     cooling 

long  by  30  ft.  wide  and  20  ft.  high, 
ned  to  care  for  2000  hp. 

District  Heating 

'PHE  method  of  heating  the  city  is  known  as  the 
Evans  exhaust  hot  water  system.  The  vacuum  is 
maintained  at  such  a  point  as  to  give  the  outgoing 
water  a  temperature  of  200  deg.  F.  The  main  pipe 
in  this  system  makes  a  circuit  through  the  business 
section  of  Boone,  the  farthest  point  being  about  2 
miles  from  the  station.  In  all,  there  are  some  70,000 
sq.  ft.  of  radiator  surface  supplied  by  the  plant. 

Circulation  through  the  radiators  of  the  buildings 
depends  upon  the  difference  in  pressure  in  the  main 
pipe  between  the  inlet  to  and  the  outlet  from  the 
building;  the  inlet  pipe  being  connected  to  the  top 
of  the  main,  while  the  outlet  is  connected  at  the  side, 
thus  the  radiators  and  piping  of  a  building  form  a 
shunt  on  the  main  piping.  There  are  2  centrifugal 
pumps  provided  in  the  power  plant  to  force  the  water 


through  the  heating  system.  These  are  Evans  Almir- 
all  pumps,  belt  driven  from  Allis-Chalmers  induction 
motors,  one  of  60  and  one  of  30  hp.,  wound  for  2200 
volts,  14.8  amp.,  and  run  at  850  r.p.m. 

Sub-Station 

QURRENT  that  is  transmitted  at  higher  than  gener- 
ator voltage  is  stepped  up  by  transformers,  located  in 
a  sub-station  nearby,  separated  entirely  from  other 
buildings.  The  principal  transmission  line  leads  to 
Perry,  which  is  about  29  miles  away,  the  transmission 
voltage  being  maintained  at  33,000,  and  but  one  3- 
phase  line  is  employed.  At  the  terminal  is  a  sub- 
station containing  3  single-phase,  150  k.v.a.  transform- 
ers, which  deliver  the  current  at  the  desired  distrib- 
uting voltage.  The  other  towns  furnished  with  power, 
Woodward,  Madrid,  Slater,  Sheldahl  and  Luther,  tap 
this  main  line  for  what  power  they  need. 

Another  power  line  supplies  current  to  a  brick 
yard  5  miles  distant,  the  voltage  of  the  main  line 
being  raised  to  13,000. 

In  the  sub-station  are  2  sets  of  transformers ;  that 
for  the  13,000-volt  line  consisting  of  3  Westinghouse 
single-phase  transformers,  each  rated  at  175  k.v.a,  60- 
cycles,  transforming  the  voltage  from  2300  to  13,500, 
and  are  connected  in  delta.  To  protect  these  trans- 
formers, 2  Westinghouse  Type  A  electrolytic  light- 
ning arresters  are  connected  up  with  a  horn  type 
spark  gap  and  choke  coils. 

To  step  the  voltage  of  the  generators  to  33,000, 
for  the  principal  line,  3  Allis-Chalmers  single-phase 
transformers  are  used,  each  of  these  having  a  rating 
of  175  k.v.a.,  and  wound  to  transform  from  2300  to 
16,500  or  33,000  volts;  these  transformers  also  are 
connected  in  delta.  The  protecting  appliances  for  this 
line  consist  of  4  Westinghouse  electrolytic  lightning 
arresters,  suitable  for  33,000  to  35,000  volts,  connected 
up  with  horn  type  spark  gaps  and  choke  coils. 

Another  transmission  line,  which  runs  directly 
from  the  main  station,  carries  current  at  2300  volts 
to  shops  of  the  Chicago  and  Northwestern  Railway 
Co.,  2  miles  distant. 

In  this  plaKit,  which  has  little  more  than  2000  hp. 
generating  capacity,  there  is  equipment  that  compares 
favorably  with  metropolitan  central  stations,  and 
under  the  care  of  John  May,  chief  engineer,  is  produc- 
ing excellent  service. 


In  a  recent  article  entitled  Safety  Rules,  the  vice- 
president  of  the  Efficiency  Society  suggests  for  the 
engine  room  and  other  parts  of  a  plant,  the  following : 

All  injuries,  no  matter  how  slight,  should  receive 
proper  medical  attention. 

Never  remove  or  even  touch  a  safety  flag  or  ticket. 
The  man  who  places  it  should  always  remove  it. 

Safety  committees  may  have  overlooked  something. " 
See  for  yourself  that  everything  is  safe. 

Take  notice  of  all  danger  signs,  and  see  that  no  one 
disregards  them. 

Safety  devices  must  be  maintained  and  be  used  as 
planned  or  they  are  of  little  value. 

Careful  men  are  usually  efificient ;  careless  men  are 
not.     Use  safety  devices  always.     Don't  take  a  chance. 


To  FACE  A  CAST-IRON  pullcy  with  leather,  apply  acetic 
acid  to  the  face  of  the  pulley  with  a  brush,  which  will 
roughen  it  by  rusting,  and  then  when  dry  apply  a 
cement  made  of  1  lb.  fish  glue  and  Yz  lb.  of  common 
glue,  melted  in  a  mixture  of  alcohol  and  water.  The 
leather  should  then  be  placed  on  the  pulley  and  dried 
under   pressure. 
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MEASURING  STEAM  CONSUMPTION 

Method   Employed   for   Running   a    Continuous   Test  of  Steam  Turbine 


IN  steam  turbine  driven  stations  it  is  essential  in 
order  that  a  gage  as  to  the  efficiency  of  a  plant 
may  be  obtained  to  measure  the  amount  of  con- 
densed water  obtained  from  the  turbine  under  the 
conditions  of  the  load  for  which  the  test  is  being 
made,  but  in  plants  of  large  capacity  it  is  not  always 
an  easy  matter  to  measure  this  water  in  an  accurate 
and  continuous  manner.  The  tank  system,  while  good 
for  medium  powers,  is  apt  to  become  rather  bulky 
when  large  powers  have  to  be  dealt  with ;  so  that  it 
is  better,  provided  that  it  can  be  done  accurately,  to 
measure  the  quantity  of  water  by  weir  or  V  notch 
measurement. 

In  order  to  do  this,  however,  it  is  necessary  to  have 
extreme  accuracy  in  the  measurements,  as  a  slight 
error  can  easily  produce  alarming  results,  and  as  an 
instance  of  the  way  in  which  this  method  of  measure- 
ment has  been  carried  out  in  a  very  complete  and 
satisfactory  manner,  it  may  be  interesting  to  refer  to 
an  installation  at  the  Municipal  Electricity  Works  at 


FIG.    1.      METHOD    OF    CONNECTING    RECORDING    INSTRUMENTS 

Wolverhampton  in  England.  It  is  probable  that  a 
more  complete  installation  for  the  purpose  has  not 
been  hitherto  fitted  in  a  power  plant. 

This  consists  of  2  recording  instruments  made  by 
the  Lea  Recorder  Co.,  of  Manchester,  and  connected 
as  shown  in  the  diagram  in  Fig.  1.  It  will  be  seen 
that  2  separate  instruments  are  used,  each  with  its 
own  V  notch  tank,  but  the  first  is  used  as  a  test  re- 
corder while  the  second  is  the  main  recorder  or 
integrator.  The  water  from  the  tank  belonging 
to  the  test  recorder  flows  afterwards  into  the 
main  recorder  tank  and  thence  to  the  discharge. 
Each  condenser  can  be  connected  up  to  the  apparatus 
by  the  pipe  lines  shown  in  the  plan,  while  there  is  an 
inlet  also  from  the  water  softener,  allowing  the  make- 
up water  for  the  boiler  feed  to  be  conducted  either 
to  the  test  tank  or  the  main  tank  at  will.  In  this  way 
the  boiler  feed  water  can  also  be  measured  whenever 
required. 


The  test  recorder  is  provided  with  3  diagram 
clocks  of  different  speeds.  The  first  clock  or  disk 
revolves  once  in  an  hour,  the  second  once  in  4  hr.,  and 
the  third  once  in  24  hr.  The  pen  actuated  by  the  float 
which  in  turn  depends  for  its  motion  on  the  water 
level,   thus   records  on   one   or  other  of  the  charts   a 
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FIG.   2.     MECHANISM  OF  INTEGRATING  TYPE  RECORDER 

polar  diagram  which  can  be  subsequently  planimeted 
and  the  total  water  passing  during  the  time  of  test 
can  be  determined.  It  will  be  seen  that  by  using  the 
quick  running  dial,  very  sensitive  short  time  tests  can 
be  made  and  it  is  possible  to  conduct  these  without 
in  any  way  interfering  with  the  ordinary  operations  of 


FIG.   3.     APPARATUS  FOR  RECORDING   STEAM  CONSUMPTION  OF 

TURBINES 

the  plant.  In  this  way  the  behaviour  of  the  plant 
can  be  studied  under  all  conditions  of  loading  with  a 
great  degree  of  accuracy. 

The  main  recorder  in  series  with  the  test  recorder 
is  of  the  integrating  type.  The  mechanism  which  is 
used  to  obtain  these  integrations  is  of  some  interest 
and  may  be  explained  by  reference  to   Fig.   2.     The 
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counter  gear  is  operated  by  a  toothed  spiral  drum 
which  is  driven  at  a  constant  speed  by  a  clock.  This 
drum  is  moved  to  and  fro  on  a  slider  bar  in  proportion 
to  the  height  of  water  in  the  notch  of  the  measuring 
tank.  It  will  be  seen  that  owing  to  the  cut  away 
portion  of  the  teeth  the  gear  wheel  on  the  counters 
will  engage  a  greater  or  less  part  of  the  time  of  one 
revolution  according  to  the  position  of  the  drum  on  the 
slider  bar  and  the  setting  is  so  made  that  when  there 
is  no  water  passing  over  the  notch,  the  gear  wheel 
just  misses  the  teeth,  while  at  full  flow  the  gear  wheel 
engages  all  the  teeth.  At  intermediate  heights  it  en- 
gages a  greater  or  less  number  of  teeth  in  proportion. 


In  this  way  the  integration  on  the  counter  gear  varies 
absolutely  as  the  variations  of  the  water  level. 

Figure  3  shows  the  apparatus  and  its  compact 
nature  will  be  observed.  The  test  recorder  is  shown 
to  the  left  of  the  illustration  in  an  open  position,  the 
main  recorder  being  on  the  right,  closed.  The  diagram 
on  the  latter  provides  an  indication  of  the  fluctuations 
of  the  load,  and  also  the  total  load  can  be  determined 
by  a  planimeter.  The  capacity  of  the  main  recorder 
is  100,000  lb.  an  hour,  that  of  the  test  recorder 
being  40,000  lb.  an  hour,  and  in  practice  the  equipment 
has  proved  of  great  benefit  for  the  purpose  of  meas- 
uring and  recording  steam  consumption. 
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SMALL  COMMUNITY  POWER  STATION 


By  LeRoy  W.  Allison 


ADVANTAGES  and  benefits,  both  pecuniary  and 
otherwise,   of   municipal   ownership   in  a   small 
community,  as  primarily  relates  to  water  and 
electric  supply  and  distribution,  are  particularly 
evident  from  the  example  set  by  Chatham,  New  Jersey, 
a   borough   of   Morris    County   with   a    population   of 
approximately   2000. 

For  slightly  more  than  15  yr.  the  municipality  has 
enjoyed  its  own  water  plant,  11  of  which  have  been 
in  conjunction  with  a  municipal  electric  lighting  sta- 
tion. A  brief  review  of  the  establishment  of  these 
plants  exhibits  the  enterprise  and  energy  of  the 
borough,  at  the  same  time  offering  a  noticeable  basis 
for  accomplishments  for  many  small  communities  now 
similarly  situated. 

Previous  to  the  inception  of  the  public  water  plant 
in  1897,  the  water  supply  was  one  of  individual  owner- 
ship, each  resident  having  his  own  source,  usually  a 
well  or  cistern  on  the  premises.  In  April  of  the  year 
mentioned,  the  council  authorized  a  bond  issue  of 
$45,000  for  the  installation  of  a  municipal  water  plant, 
and  under  the  inspection  of  a  formed  board  of  water 
commissioners,  the  plant  was  completed  and  perfected 
in  February,  1898.  The  Chatham  driven  wells  are 
the  source  of  supply;  they  are  noted  for  their  purity, 
and  have  such  desirable  location  with  regard  to  town 
layout  that  private  water  companies  have  acquired 
territory  directly  adjacent. 

With  the  employment  of  oil  lamps  and  the  inade- 
quate service  attending,  the  question  of  proper  light- 
ing of  streets  and  houses  was  agitated,  until  in  Octo- 
ber, 1901  the  citizens  authorized  a  bond  issue  of  $15,- 
000  for  the  construction  of  an  electric-lighting  plant. 
It  was  decided  that  this  should  be  an  addition  to  the 
water  pumping  station,  providing  for  the  installation 
of  an  engine,  generator  and  auxiliaries  in  the  new 
section  of  the  plant,  and  operating  both  stations  in 
unison. 

The  equipment  of  the  plant,  which  has  remained 
intact  from  the  period  of  installing,  comprises  2  hori- 
zontal tubular  boilers,  80  hp.  each;  one  12  by  30-in., 
125-hp.  Hewes  &  Phillips  Corliss  engine,  operating 
noncondensing  and  driving,  at  belt  distance  of  20  ft., 
a  75-kw.,  60-cycle,  single-phase.  Fort  Wayne  generator. 
This  latter  operates  at  600  r.p.m.,  and  is  accelerated 
by  a  2-kw.  exciter.  Fort  Wayne  type.  A  4-panel 
Italian  marble  switchboard  is  installed. 

Pumping  station  consists  of  2  Snow  compound 
duplex  pumping  units,  one  10  by  18  in.  and  10  by  18 
in.,  on  steam  and  water  ends,  with  capacity  of  1,000,- 


000  gal.;  the  other  7  by  12  in.  and  8  by  12  in.,  on 
either  cylinder  end,  with  capacity  of  500,000  gaL 
There  is  also  installed  a  6  by  8^  by  10-in,  air  pump 
for  a  small  Wheeler  condenser,  and  a  5%.  by  4^  by 
5-in.  air  pump  for  surplus  in  the  suction  system. 

Boilers  furnish  steam  to  both  engine  and  pumping 
units,  which  latter  are  operated  for  the  most  part  at 
night,  in  order  to  effect  the  greatest  possible  economy ; 
to  maintain  the  required  pressure,  however,  for  the 
higher  sections  of  the  borough,  it  has  lately  become 
necessary  to  operate  one  of  the  pumps  during  the 
day.  Water  is  pumped  from  a  series  of  5  artesian 
wells  to  a  large  standpipe,  and  thence  distributed  by 
gravity  flow  to  all  parts  of  the  town. 

The  growth  of  the  electric-lighting  system  has 
necessitated  a  constant  overload  during  peak  hours. 
The  generator  is  alternated  in  running  24  hr.  one  day, 
and  23^  hr.  the  next,  effecting  a  condition  where  it 
has  become  vitally  necessary  to  augment  the  capacity, 
and  eliminate  risk  of  omission  in  service.  The  munic- 
ipal electric  distributing  system  is  reduced  to  a  mini- 
mum cost  by  provision  in  the  borough  franchise  to 
the  New  York  Telephone  Co.,  permitting  the  use  of 
the  company's  poles  for  electric  light  wires.  The 
telephone  company  is  also  required  to  maintain  the 
poles,  and  replace  wherever  occasioned. 

In  accord  with  the  excessive  demands  now  made 
upon  the  entire  plant,  the  borough  has  recently  voted 
bonds  for  $35,000  for  its  extension.  The  station  will 
be  remodeled,  and  further  increased  in  efficiency  by  the 
installation  of  additional  generating  and  pumping 
apparatus,  allowing  a  large  increase  in  capacity  over 
present  and  near-future  requirements. 

The  accompanying  statistics  of  operation  for  a 
period  of  12  months  are  interesting  in  showing  the 
present  economy  of  the  entire  plant  and  proportionate 
saving  to  the  municipality.  Reliable  estimates  of  the 
cost  of  operation  after  the  installation  of  new  equip- 
ment, made  by  the  Board  of  Water  Commissioners, 
are  incorporated,  evidencing  a  further  efficiency  in  the 
plant: 

Light  Water 

Total    Receipts    $8,773.01         $9,071.26 

Total  Expenditure, — m  a  i  n  t  e  - 
nance,  wages,  fuel,  interest  on 
bonds,  supplies  and  incidentals  9,148.94  5,189.20 


Deficit    $    375.93 

Profit    $3,873.06 
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Expenditure  for  extensions  dur- 
ing year,  paid  for  from  earn- 
ings of  plant  and  wliich  are 
assets  to  the  borough . 978.83  2,304.53 

Net  Deficit   $1,354.76 

Net  Profit  $1,568,53 

Less  Light  Deficit 1,354.76 

Net  Profit  from  Plant $    213.77 

The  borough  has  fire  protection  and  street-lighting 
free  of  cost,  but  if  purchased  elsewhere  would  cost 
as  per  statement  below,  and  should  therefore  be  added 
as  a  further  profit  accruing  from  the  municipal  plant: 
104  Fire  Hydrants  at  $20.00  each,  fire  purpose 

only $2,080.00 

190  Street-Lights  at  $17.00  each 3,230.00 

36  Lights  in  Power  House  at  $17.00  each.  .  .       612.00 
Lighting   municipal    building,   per   meter 
readings    120.00 

Net  Profit  $6,042.00 

Net  Profit  as  above 213.77 

Total     Net     Profit    and     Saving    to 

borough  for  one  year $6,255.77 

Cost  of  producing  current  at  switchboard  with 
present  equipment  at  power  house: 

Labor  $2,190.00 

Interest  on  bonds,  4  per  cent 300.00 

Depreciation,   5   per  cent 400.00 

Repairs  and  Supplies '. 182.50 

Insurance    30.00 

Fixed  Charge  Per  Year $3,102.50 

Fuel    •. 2,920.0^0 

Total  cost  per  year  to  maintain  and 

operate  light  plant   $6,022.50 

Electric  energy  delivered  at  switchboard  in  kilowatt- 
hours  for  year 182,500 

Cost  per  kilowatt-hour 3.3  cents 

Estimated  cost  of  producing  electric  energy  at 
switchboard  with  proposed  new  equipment  at  power 
house.  (Cost  includes  maintenance  and  operation  of 
water  plant,  also  of  present  water  and   light  plant)  : 

Labor $4,380.00 

Interest  on  bonds,  4  per  cent  1,950.00 

Depreciation,  5   per  cent    2,075.00 

Repairs  and  Supplies    365.00 

Insurance    100.00 

Fixed  Charge  Per  Year $8,870.00 

Fuel    2,920.00 

Total  cost  per  year  to  maintain  and 

operate  complete  plant   $11,790.00 

Electric  energy  delivered  to  switchboard  per  year 
for  commercial  use  and  street-lighting  in  kilowatt- 
hours,  201,115. 

Estimated  electric  energy  for  pumping;  in  kilowatt- 
hours,  163,885. 

Total  kilowatt-hours  per  year,  365,000. 

Cost  per  kilowatt-hour,  3.23  cents. 

Fifty  per  cent  of  the  fixed  charge  item  above  is 
chargeable  to  the  water  department.  Deducting  this, 
actual  cost  applicable  to  the  light  department  is : 
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Fixed  Charge  for  Light  Department $4,435.00 

Fuel    2,920.00 

Total    cost   per   year   for    producing 

365,000  kilowatt-hours $7,455.00 

Cost  of  producing  electric  energy  for  commercial 

and  street-lighting  service,  per  kilowatt-hour,  2  cents. 

Cost  of  pumping  250,000  gal.  of  water  daily  with 

steam-driven  pumps  as  compared  to  cost  of  pumping 

the  same  quantity  with  motor-driven  pump  : 

Steam  Pump 

Power  required  per  250,000  gal.,  442  hp.-hr  . 
Coal  required  per  250,000  gal.,  2500  lb. 

Fixed  charge  per  day   $  9.36 

Fuel   charge   per  day    6.00 

Total    $        15.36 

Fixed  charge  per  year   3,407.50 

'^uel   cost   per  year    2,190.00 

Total  cost  per  year  to  pump  250,000 

gallons  daily    $5,597.50 

Motor-driven  Pump 

Power  required  per  250,000  gal.,  449  kw.-hr. 

Cost  per  kilowatt-hour  3.23  cents. 

Cost  to  pump  250,000  gal.  daily,  $14.50. 

The  above  rate,  3.23  cents  per  kilowatt-hour,  in- 
cludes all  fixed  charges  and  operating  expenses  of 
entire  plant. 

Cost  per  year  to  pump  250,000  gal.  daily,  $5,292.50. 

Saving  eiTected  over  steam  plant,  5.6  per  cent. 

The  cost  to  pump  the  quatity  of  water  noted,  with 
above   pumping   unit   and    electric    energy    purchased 
at  the  rate  of  3  cents  per  kilowatt-hour  would  be : 
Power  required  per  250,000  gal.,  449  kw.-hr. 

Cost  per  250,000  gal.  for  electric  energy,   $13.47 

Fixed  charge 9.65 

Total  cost  per  day   $23.12 

Cost  per  year  for  electric  energy $4,916.55 

Fixed  charge  per  year   3,532.50 

Total  cost  per  year  to  pump  250,000 

gal.    daily    $8,449.05 

Estimated  saving  by  the  borough  generating  its 
electric  energy  for  pumping,  59  per  cent. 

Should  the  borough  purchase  the  electric  energy 
for  pumping,  it  would  still  be  compelled  to  retain  its 
steam  pumping  plant  for  the  purpose  of  having  an 
auxiliary  unit  to  provide  for  any  omission  in  service, 
therefore  a  charge  for  maintenance  of  plant  is  included 
in  the  fixed  charge  items  of  above  calculation. 


In  searching  for  deposits  of  minerals,  iron  ore  has 
been  discovered  in  California  in  somewhat  large  deposits, 
one  zone  in  the  Eagle  Mountain  Range  covering  about 
75,000,000  tons,  extending  from  the  surface  several  hun- 
dred feet  down,  and  most  of  it  of  high  grade. 

No  mining  has  been  done,  as  there  is  no  coking  coal 
nearer  than  Colorado,  but  when  the  Alaskan  coal  fields 
are  in  operation,  its  coal  will  be  shipped  in  large  quan- 
tities to  Pacific  coast  ports,  making  it  possible  to  establish 
blast  furnaces  and  steel  plants. 


To  SPEAK   WISELY  may  not  always  be  easy,   but  to 
speak  ill  requires  only  silence. 
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LOW-PRESSURE  HEATING  BOILERS 

Method   of   Operating   to    Insure   Safety,     Equalizing   Water   Level 


li|' 


WHEN  starting  a  new  fire,  raise  steam  slowly, 
open  the  steam  valves  first  and  then  return 
valves.  In  closing  down  a  system,  shut  the 
return  valves  first,  then  the  steam. 
On  coming  into  the  boiler  room  in  the  morning, 
the  first  duty  of  the  fireman  should  be  to  make  sure 
that  the  water  level  in  his  boiler  is  right.  This  should 
be  tested  by  the  gage  cocks  as  well  as  by  the  water 
level  in  the  glass,  as  both  gage  glass  connections 
and  try-cocks  sometimes  become  plugged  with  rust 
and  sediment.  Trying  the  gage  cocks  keeps  the  cocks 
flushed  clean  and  detects  any  wrong  level  indicated 
by  the  glass.  The  gage  glass  should  also  be  blown 
down  by  opening  the  water  column  connection.  If 
the  stop  connection  is  plugged,  the  water  will  come 
back  to  a  false  high  level,  due  to  the  condensation  of 
steam  trapped  above  the  column  of.  water.  If  the 
bottom  connection  is  not  free,  the  water  does  not  rise 
in  the  glass  at  once  after  being  blown  down  but 
accumulates  slowly  from  the  condensation  of  steam 
until  it  stands  above  the  true  water  level  and  indeed 
will  eventually  fill  the  glass.  It  is  a  good  plan  to 
blow  out  the  gage  glass  first  to  test  its  connections 
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KETIKNS    TO    HEATING    BOILERS    WITH     EQUALIZING    PIPE 
AND    PKOPER    VALVES 

with  the  water  column   and  then   to  b)ow  down   the 
column  to  test  its   connections  with   the  boiler. 

If  plenty  of  water  is  found  the  fires  may  be  bright- 
ened up  or  spread  if  banked  and  steam  raised.  When 
the_  boiler  is  steaming  freely  there  is  still  another 
indication  of  plugged  connections  about  the  water 
column  or  gage  glass  which  should  be  observed.  If 
all  is  clear,  the  water  level  is  never  entirely  quiet  but 
surges  slightly  up  and  down,  so  that  a  perfectly 
motionless  water  line  is  a  good  indication  that  some- 
thing is  stopped  up,  and  blowing  out  tests  should  be 
applied. 

Safety   Valve   Test 

'PRY  the  safety  valve  cautiously  Avhile  steam  is  being 
raised  to  make  sure  that  it  is  free  and  operative. 
If  found  in  good  condition,  it  is  advisable  to  open 
it  under  pressure  occasionally  to  make  sure  that  it 
is  correctly  set  and  steam  should  never  be  kept  on 
a  boiler  whose  safety  valve  cannot  be  raised  by  hand 
to  test  its  freedom.  In  case  the  safety  valve  cannot 
be  raised,  the  boiler  should  be  immediately  cooled,  the 
fires  first  being  deadened  with  wet  ashes  or  fresh  coal 
and    then    drawn,   after   which    the   cooling   may   pro- 


ceed in  accordance  with  the  instructions  given  for 
boiler  inspection.  Under  no  circumstances  should 
any  attempts  be  made  to  repair  the  safety  valve  while 
there  is  any  pressure  remaining  on  the  boiler  as 
serious  scalding  is  almost  sure  to  result. 

In  case  of  water  level  below  the  glass  or  the  low- 
est try-cock  at  any  time,  the  fire  should  be  smothered 
with  wet  ashes  at  once  or  if  they  are  not  available 
with  fresh  coal,  the  ash  pit  doors  should  be  closed 
and  the  fire  doors  opened.  Under  no  circumstances 
should  water  be  fed  to  the  boiler  nor  should  the 
safety  valve  or  any  steam  valve  be  touched.  When 
the  boiler  is  quite  cold,  an  inspector  should  be  called 
to  determine  the  amount,  if  any,  of  the  damage. 

Damper  Regulation 

gEE  that  safety  valve  and  damper  regulator  work 
at  the  proper  pressures  as  indicated  by  the  steam 
gage.  If  the  damper  regulator  does  not  control  the 
draft  when  the  highest  allowable  pressure  is  reached, 
disconnect  it  from  the  damper  and  draft  door.  If 
it  now  operates  freely,  door  or  damper  is  sticking 
and  should  be  cleaned  or  repaired  so  as  to  work  more 
easily.  If,  however,  the  damper  when  relieved  of  its 
load  refuses  to  work,  or  is  sluggish,  the  chances  are 
that  the  trouble  will  be  found  in  a  choked  connection 
between  the  regulator  and  the  boiler,  or  the  regulator 
itself  may  need  repairs.  If  gage,  safety  valve  and 
regulator  all  work  but  do  not  agree  in  their  pressure 
indication,  they  should  be  tested  at  once  and  the 
proper  remedy  applied. 

Whenever  leaks  are  discovered  they  should  be 
located  at  once  and  repaired  as  soon  as  possible,  but 
no  repairs  should  ever  be  attempted  until  the  boiler 
has  been  properly  cooled  off.  In  the  case  of  any 
leak  where  there  is  the  slightest  doubt  as  to  the 
safety  of  the  boiler,  an  inspector  should  be  called  to 
determine  the  best  course  to  pursue. 

Equalizing 

^^HERE  2  or  more  boilers  are  operated  together  on 
a  heating  system,  they  should  be  provided  wath 
an  equalizer  to  maintain  a  uniform  water  level  so 
that  one  boiler  cannot  rob  the  others  of  the  returning 
water  of  condensation.  This  equalizer  is  a  large  pipe 
connecting  the  steam  spaces  of  the  several  boilers  in 
the  battery  and  is  entirely  separate  from  the  steam 
supply  header.  It  should  not  be  used  as  a  supply 
for  any  portion  of  the  system.  It  should  have  as 
straight  a  run  as  possible,  and  should  be  provided 
with  stop  valves  to  cut  ofif  any  boiler  when  neces- 
sary. Return  pipes  of  the  various  boilers  should  be 
connected  to  a  common  return  line  with  a  stop  valve 
for  each  boiler.  A  check  valve  should  be  placed  in 
the  return  line  on  the  building  side  of  the  branches 
to  the  boiler  to  prevent  water  flowing  back  to  the 
radiators  and  the  piping  when  the  main  steam  valve 
is  closed,  but  there  should  be  no  check  valves  in 
the  branches  to  the  boilers.  The  return  pipe  acts 
as  an  equalizer  below  the  water  line  and  should  afford 
a  free  connection  between  boilers  at  all  times.  In 
case  of  one  boiler  of  the  group  working  alone  on  the 
system,  the  equalizer  must  be  shut  off,  if  the  dead 
boilers  are  cut  off  from  the  steam  and  return  lines. 
If,  however,  the  dead  boilers  are  still  connected  to 
the   system,   whether   or  not   their   fires   are   burning, 
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the  equalizer  must  be  opened  to  prevent  the  dead 
boiler  from  filling  with  water  at  the  expense  of  the 
one  which  is  working. 

All  surfaces  exposed  to  the  action  of  the  fire  or 
the  products  of  combustion  should  be  kept  clean  of 
all  accumulations  of  soot  and  ashes  by  sweeping  or 
other  means. 

Keep  the  Water  Alkaline 

'PO  prevent  pitting  or  corrosion,  which  are  especially 
active  in  some  heating  boilers,  it  is  well  to  keep 
the  boiler  water  alkaline  at  all  times,  which  can  be 
accomplished  by  adding  a  few  pounds  of  dissolved 
soda  ash  at  the  beginning  of  the  season.  This  will 
be  enough  unless  the  boiler  is  blown  down  and  re- 
filled before  the  end  of  the  season,  in  which  case 
the  soda  ash  treatment  should  be  again  resorted  to. 


Morning  Water  Level 

Sufficient  water  in  the  morning  does  not  neces- 
sarily mean  just  enough  to  show  in  the  gage. 
When  a  large  heating  system  is  started  in  the  morn- 
ing, a  great  amount  of  condensation  occurs  in  the  cold 
pipes  and  radiators  so  that  for  a  time  the  water  level 
in  the  boiler  will  be  steadily  falling.  All  this  water 
will  eventually  come  back,  but  in  the  meantime  the 
boiler  may  have  been  left  for  some  little  time  with  too 
little  water  in  it.  The  engineer  of  the  heating  plant 
must  experiment  to  determine  how  much  water  he 
needs  in  the  boiler  and  should  be  sure  that  he  has 
enough  so  that  the  morning  draft  of  the  steam  will 
not  take  the  water  down  below  the  bottom  of  his 
gage    glass. — The    Locomotive. 


ESTIMATING  FUEL  REQUIRED 

Notes  and  Formula  to  Determine   Coal  Required  to    Operate  Steam  and  Hot  Water  Heating  Systems 

By  J.  P.  LiSK 


THE  following  work  is  intended  to  assist  the  heat- 
ing contractor  in  making  his  calculations  for  the 
installation  of  a  plant,  when  it  is  large  enough  to 
require  coal  handling  apparatus,  or,  when  the 
cost  of  temporary  heating  is  covered  in  the  specifica- 
tions. The  present  method  of  specifying  temporary 
heat,  is  to  say,  "the  contractor  shall  include  in  his 
estimate  a  price  to  supply  fuel  and  attendance  to  heat 
the  building  in  a  satisfactory  manner  when  the  outside 
temperature  is  at,  or  less  than,  60  degrees  Fahrenheit. 
This  problem  each  bidder  must  work  out  according 
to  his  own  judgment,  depending  on  his  past  experi- 
ence with  a  similar  job.  One  pound  of  anthracite 
coal,  of  th€  average  quality,  burned  at  the  usual  rate 
of  combustion  in  a  boiler  furnace  for  low  pressure 
steam  heating,  and  with  the  average  degree  of  effici- 
ency will  yield  9600  B.t.u.  to  be  delivered  through  the 
radiating  surface  within  the  rooms  to  be  heated.  This 
of  course  includes  all  losses  in  transmission  through 
the  piping  system. 

One  square  foot  of  direct  radiating  surface,  main- 
taining a  room  temperature  of  70  deg.  F.,  when  the 
outside  temperature  is  at  zero,  will  transmit  250  B.t.u. 
per  hour,  which  is  equal  to  6000  B.t.u.  per  day  of  24  hr. 

With  the  wide  variation  in  outside  temperature, 
and  the  varying  requirements  for  heat  during  a  24-hr. 
period  in  practically  all  classes  of  buildings  except 
hospitals,  the  average  B.t.u.  transmission  per  square 
foot  will  not  exceed  190,  this  muMplied  by  24  gives 
4560  B.t.u.  for  a  24-hr.  period.  Dividing  4560  by  9600 
gives  us  0.47+,  or,  in  other  words,  one  square  foot  of 
direct  cast-iron  radiation,  with  a  steam  pressure  at  1 
lb.  above  atmosphere,  or,  we  may  say,  from  a  vacuum 
equivalent  to  1  lb.  below  to  3  lb.  above  atmosphere, 
will  require  0.47  lb.  of  coal  for  a  24-hr.  period  of  opera- 
tion. 

When  the  radiating  surface  is  wrought  iron  pipe 
coils,  well  arranged,  the  amount  will  be  0.62  4-  lb. 
And  for  indirect  radiators,  enclosed  in  casings,  taking 
air  from  the  outside  and  delivering  through  ducts  and 
flues  to  the  room  to  be  heated,  it  will  require  0.72  lb. 
per  square  foot.  The  above  formula,  or  factors,  are 
based  on  the  assumption  that  the  fuel  contains  at  least 
12,000  B.t.u.  per  pound  and  a  steam  generating  plant 
and  piping  system  of  75  per  cent  efficiency,  conse- 
quently they  would  not  give  correct  results  if  there 
was  a  wide  departure  from  the  assumption,  therefore 


I  have  worked  out  the  following  formula,  from  data 
obtained  under  operating  conditions  in  many  plants, 
differing  widely  in  detail,  but  designed  to  accomplish 
the  same  general  results  and  recommend  its  use  in 
solving  the  problems  for  which  it  was  designed. 

F  =  Square  feet  of  radiating  surface  in  the  system. 
W  =  Weight  of  wat^r  in  pounds  condensed  by  one 
square  foot  of  radiating  surface,  for  direct  cast- 
iron  0.19,  wrought  iron  pipe  coil  0.25,  indirect 
cast-iron  extended  surface  type  0.29. 
E^The  efficiency  of  the  heat  generating  and  con- 
veying system  to  transpose  the  B.t.u.  in  the  fuel 
to  the  air  and  exposed  surface  of  the  room  to 
be  heated,  =  75  per  cent. 
L  =  0.001,035  a  constant. 
T  =  The  hours  in  one  day  =  24. 
H  =  The  total  heat  units  in  one  pound  of  the  fuel 

to  be  used. 
P  =  Pounds  of  fuel  for  24  hr.  operation. 
F  W  T  F  \V  24 

Then  P  = or  P  = 

L  E  H  0.001,035  X  0.75  H 

If  a  building  is  to  be  kept  at  70  deg.  during  the 
entire  24-hr.  period,  and  the  outside  weather  condi- 
tions are  very  near  zero,  the  factor  W  should  be  0.24 
for  cast-iron  direct  surface,  0.32  for  wrought  iron  pipe 
coils,  and  0.38  for  indirect,  extended  surface,  cast-iron 
pattern  radiators. 

The  reason  for  this  change  is  found  in  the  fact 
that  the  radiating  surfaces  are  operating  up  to  their 
maximum  capacity.  In  using  the  formula  the  value  of 
H  may  be  obtained  from  tables  prepared  by  various 
authorities,  or,  if  the  apparatus  is  at  hand,  by  actual 
test  of  the  fuel  being  used. 

Likewise  E  may  be  determined  by  testing  the  boil- 
ers, if  they  are  in  service,  or,  if  it  is  a  proposed  plant, 
the  manufacturer  of  the  boiler  to  be  used  will  furnish  a 
very  close  approximation  of  what  his  boiler  will  do 
when  put  in  service.  The  other  factors  are  not  subject 
to  any  variation  in  value  from  that  given. 

The  fuel  requirement  for  hot-blast  heating,  and 
tempered  air  ventilation  work,  can  not  be  determined 
directly  from  the  heating  surface  employed,  but  rather 
bv  volume,  and  temperature  rise  of  the  air  to  be  han- 

V  R  C  1440 

died     The  formula  P  =  - will  give  results 
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well  within  the  range  of  everyday  practice  as  it  was 
derived  from  service  conditions. 

The  symbols  used  in  the  formula  are : 

P  =  Pounds  of  fuel  for  each  24  hr.  of  operation. 

V  =  Volume  of  air  in  cubic  feet  per  minute  pass- 
ing through  heater. 

R  =  The  temperature  rise  of  the  air  in  degrees  F. 

C  =  0.000,020,4,  a  constant. 

H^The  total  B.t.u.  per  pound,  of  the  fuel  used. 

E  =  The  efficiency  of  the  entire  apparatus  used 
to  transpose  the  heat  in  the  fuel  to  the  place 
to  be  heated. 

For  hot  water  heating,  the  formula  becomes  P  = 
FNT 

,  in  which  the  various  symbols  have  the  same 

HE 
value  as  in  the  previous  formula.  The  factor  N,  has 
the  following  values :  For  direct  heating,  average 
conditions  of  service,  as  previously  mentioned,  120. 
For  the  maximum  condition,  temperature  70  degrees 
throughout  the  24  hr.,  and  zero  outside,  140.  For  in- 
direct, average  conditions,  160.  For  maximum  condi- 
tions, 210. 

In  view  of  the  fact  that  when  information  is  want- 
ed along  the  line  of  the  matter  above  worked  out,  it 
is  wanted  very  quickly,  and,  if  the  engineer,  or  heating 


contractor  attempts  to  work  out  a  long  formula,  his 
client  will  get  the  impression  that  he  does  not  know 
his  business  as  he  ought;  therefore,  for  convenience 
and  quick  work,  I  have  arranged  the  table  which 
assumes  that  the  fuel  to  be  used  has  a  value  of  9300 
B.t.u.,  and  that  the  apparatus  is  properly  designed  and 
installed,  and  will  have  the  usual  attention  in  its 
operation, 

MULTIPLIERS  FOR  CALCULATING  COAL  CONSUMPTION 


C  I=Cast-iron  Rods; 

Average 

Condition 

Maximum 

Condition 

PC=Pipe  Coil       '■ 

Steam 

Water 

Steam 

Water 

Direct 

'C.  I 
P.  C 

F.  by 

0.47 

0.31 

0.59 

0.37 

" 

0.62 

034 

0.79 

0.41 

Indirect 

IC.  I 

••      ' 

0.72 

0.42 

0.94 

0.54 

For  convenience  in  estimating  the  quantity  in  tons, 
it  is  a  considerably  shorter  process  to  multiply  pounds 
by  0.0005,  than  it  is  to  divide  by  2000,  and  of  course 
the  result  obtained  is  the  same.  One  ton  of  coal 
occupies  approximately  40  cu.  ft.  of  space.  This  fig- 
ure is  safe  for  estimating  bins  for  coal  storage. 

The  foregoing  data  furnishes  an  engineer  with  the 
means  for  making  a  comparison  between  a  plant  oper- 
ating with  exhaust  steam  from  engines,  and  one  oper- 
ating on  live  steam  direct  from  a  boiler  plant. 


A 


MISDIRECTED  ENERGY 

Lack  of  Experience  Causes  a  Shut  Down 
By  I.  H.  P. 


FTER  a  period  of  several  weeks,  our  friend,  the 
gas  engine  pessimist,  found  occasion  one  after- 
noon, to  get  off  at  P and  wander  over  to 

the  light  plant  to  see  how  they  liked  their  new 
engine.  Leaving  his  grip  at  the  hotel,  he  registered 
and  said  something  to  the  proprietor  to  the  effect  that 
he  supposed  they  had  good  lights  now  that  the  new 
engine  was  installed,  to  which  the  genial  and  urbane 
boniface  replied  that  he  guessed  that  they  were  having 
some  trouble  as  the  lights  would  go  up  and  down,  and 
down  and  up,  and  down  and  out  for  several  nights, 
but  he  thought  they  must  have  got  it  running  well 
at  last,  or  were  running  the  steam  engine  again,  as 
the  lights  had  been  very  steady  the  last  2  nights. 

Smiling  to  himself  he  walked  toward  the  plant  and 
sure  enough,  on  rounding  the  creamery  corner,  the  tall 
stack  with  its  sable  plume  of  smoke  trailing  to  lee- 
ward, and  puff,  puff,  puff  the  exhaust  greeted  his  sur- 
prised and  delighted  senses,  and  it  was  with  difficulty 
that  he  suppressed  his  beaming  countenance,  before 
he  entered  the  building,  for  he  was  a  humane  man 
and  would  not  unnecessarily  give  anyone  pain  by 
seeming  to  gloat  over  others'  troubles  if  it  could  be 
avoided.     Oh,  no !     Far  be  it  from  such. 

As  soon  as  his  eyes  became  accustomed  to  the 
change  from  the  dazzling  sun  of  out-doors  to  the  semi- 
luminous  interior,  he  noted  that  both  rods  had  been 
taken  off  the  pins  and  that  a  couple  of  men  were  in- 
dustriously working  on  the  pins. 

Approaching  the  man  nearest  him  he  asked  to  see 
the  manager,  and  when  told  he  was  out  of  town,  asked 
several  other  simple  questions  about  the  weather  and 
the  apparatus,  and  receiving  nothing  but  a  gruff  "yes," 
"no,"  and  "I  don't  know,"  he  concluded  that  he  was 
making  small  headway,  and  soon  decided  to  return  in 
the  evening  and  talk  to  the  night  man,  with  whom  he 
had  been  favorably  impressed  on  his  last  visit.     Ac- 


cordingly, at  8:30  p.  m.  he  surprised  the  engineer  ex- 
plaining to  his  class  of  3  students  why  locomotive 
cylinder  centers  are  sometimes  higher  than  the  drive- 
wheel  axle  centers,  in  reply  to  a  question  which  was 
put  by  an  observing  boy  who  had  noticed  it  that  same 
morning  while  going  by  the  roundhouse. 

Recognizing  his  caller,  the  engineer  motioned  him 
to  a  seat  and  accepted  a  cigar  at. the  same  time  and 
with  the  same  hand,  saying  he'd  smoke  it  after  dinner. 
After  putting  it  carefully  away  he  looked  up  in  time 
to  be  offered  another  one  and  to  hear  the  words, 
"That's  all  right,  smoke  this  one,  now."  This  old  and 
time-worn  bonmot  produced  a  laugh  and  a  feeling  of 
good  cheer  prevailing,  it  was  an  easy  matter  to  get  the 
engineer  started  on  the  story  of  his  past  life,  or  "gas 
engine  cussedness  as  she  is  spoken." 

"Well,  you  see,  it  was  like  this,"  he  began.  "She 
started  off  and  ran  fine  all  the  while  the  shopman  was 
here,  and  we  thought  we  knew  gas  engine  from  soup 
to  nuts,  had  a  complete  set  of  instructions,  verbal  and 
printed,  with  a  great  many  footnotes  and  afterthoughts 
on  what  to  do,  or  what  not  to  do  in  such  and  such  a 
case,  with  a  rule  for  everything  and  8  exceptions  to 
every  rule.  Everything  was  so  simple  and  the  pro- 
ducers so  easy  to  handle.  But  the  shopman  had  no 
sooner  gone  than  she  began  to  open  up  her  bag  of 
tricks.  First,  the  magnetos  began  to  miss  fire,  and 
we  had  to  run  on  one  side  until  our  auxiliary  dry 
cell  and  spark  coil  could  be  put  in  service ;  then  later 
on  we  let  the  coal  get  too  low  in  the  producers,  and 
the  gas  started  to  burn  on  top,  which  made  the  cast- 
iron  tops  so  hot  they  cracked  and  let  cold  air  in  on 
the  fires  until  we  could  plug  them  up. 

Then,  one  day,  it  took  3  hours  to  start  up  on  ac- 
count of  poor  gas  to  begin  with,  then  running  the  com- 
pressor so  much  gave  us  a  great  deal  of  moisture  in 
our  starting  air,  and  shooting  this  moisture  into  the 
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cylinders  got  the  spark  plugs  all  wet  and  they  had  to 
be  dried  out.  We've  also  been  having  a  lot  of  trouble 
with  the  crankpins  running  warm.  For  a  while  we 
had  premature  ignitions  which  began  regularly  each 
evening  soon  after  the  peak  hit  us,  and  continued  for 
3  or  4  min.,  knocking  the  speed  down  50  per  cent,  and 
then  disappeared  entirely,  only  to  reappear  the  follow- 
ing night.  This  we  think  was  caused  by  too  much 
hydrogen  in  the  gas,  and  we  have  partially  corrected 
this  by  allowing  most  of  the  steam  from  the  vaporizer 
to  escape  instead  of  carrying  so  much  of  it  through 
the  fires.  We  find  also  we've  got  to  use  good  oil  in 
the  cylinders. 

"Oh,  as  soon  as  we  get  onto  the  old  girl's  peculiari- 
ties we  can  begin  to  humor  her  and  find  out  what  she 
wants.  We've  learned  fast,  believe  me.  It  ain't  the 
engine's  fault.  We  just  don't  understand,  that's  all. 
We'll  get  her  to  going  yet  as  steady  as  any  steam 
engine,  or  I'm  a  goat." 

"What  is  the  trouble  now?  said  the  visitor.  "I  came 
in  today,  and  saw  a  couple  of  men  filing  the  crank 
pins,  and  couldn't  get  anything  out  of  them  at  all.  In 
fact  the  heavy-set  chap  seemed  quite  grouchy." 

"That  was  George,  the  day  man,  I  guess.  He's  a 
great  old  kicker,  all  the  time  hollerin'  about  something. 
He'd  kick  if  he  was  going  to  be  hanged.  He'd  want 
to  be  shot."  Then,  after  a  pause,  "Why,  I'll  tell  you 
why  she's  down  now.  Yesterday,  or  no,  it  was  Mon- 
day, day  before  yesterday,  night,  our  window  screen 
fell  out  of  the  window  next  the  crank,  and  broke  and 
as  soon  as  the  arcs  were  lighted  inside  that  night,  we 
had  a  fine  collection  of  these  nightbugs  flying  around. 
I  didn't  think  much  of  it  at  the  time,  but  I  guess  the 
suction  of  the  piston  and  crank  drew  some  of  them  into 
the  collector  ring  that  feeds  the  pins,  and  I  didn't 
notice  until  the  oil  began  running  back  out  of  the  ring 
and  then  I  jumped  and  felt  of  the  crank  and,  great  gas 
pipes !  but  she  was  hot.  I  shut  ofif  the  gas  on  that 
side  and  swung  the  other  side  wide  open  thinking  to 
ease  up  on  her  a  bit,  but  the  heavy  load  began  to  be 
too  much  for  the  other  pin,  and  after  fussing  around 
with  graphite  and  the  hose  awhile,  I  shut  down. 

"Now  these  crank  boxes  are  bushed  with  a  compo- 
sition that  melts  at  about  1800  deg.  F.,  and  naturally 
they  didn't  run  worth  a  cent  like  good  respectable 
babbit,  but  cut  the  pins  a  little.  I've  suggested  to  the 
boss  a  heavy  wire  mesh  around  the  cranks  and  crank 
pit  to  keep  foreign  matter  out,  and  it  seems  to  strike 
him  first  rate." 

"Then  you  still  think  the  engine  is  all  right,  and 
will  run  as  soon  as  you  learn  the  ropes,  eh?" 

"Sure,  Mike,  she'll  run,  and  run  soon,  too.  Ain't 
she  a  dandy?  Look  at  her.  Don't  she  loom  up?  Some 
massive,  eh?    Look  at  that  wheel." 

"Yes,  yes,  I  know,  but  right  now,  standing  still 
don't  get  much  dividends.  She'd  look  good  in  a  picture, 
but  what  the  stock-holders  want  to  see  is  moving- 
pictures." 

And  after  making  a  few  short  jabs  at  that  con- 
versational punching-bag,  the  weather,  the  visitor 
wended  his  way  hotel-ward,  leaving  another  "two  for 
a  quarter"  for  his  entertainer  to  smoke  any  time  he 
saw  fit. 

(To  be  continued.) 


However  vexed  you  may  be  overnight,  things  will 
often  look  very  different  in  the  morning.  If  you  have 
written  a  clever  and  conclusive,  but  scathing  letter,  keep 
it  back  till  the  next  day,  and  it  will  very  often  never 
go   at   all. 

— Lord  Avebury. 


PROVISIONS  OF  THE  NEW  JERSEY 
STATE  LICENSE  LAW 

THIS  law,  which  was  passed  this  spring,  provides 
for  the  appointment  by  the  Commission  of 
Labor  of  the  State  of  New  Jersey  in  his  depart- 
ment, of  a  Bureau  of  Steam  Engine  ^nd  Boiler 
Operators'  License,  consisting  of  3  persons,  citizens 
of  the  state,  and  each  of  whom  shall  have  been  en- 
gaged at  least  10  yr.  as  engineer  in  charge  of  a  steam 
plant  of  not  less  than  250  hp.,  or  as  inspector  for  a 
steam  engine  and  boiler  insurance  company,  licensed 
to  do  business  in  New  Jersey. 

These  examiners  must  be  approved  by  the  Civil 
Service  Commission,  and  each  is  to  hold  ofiice  for 
3  yr.,  except  that  of  the  first  board,  one  shall  hold 
office  for  1  yr.,  one  for  2  yr.  and  one  for  3  yr.  Vacan- 
cies in  the  bureau  are  to  be  filled  by  the  Commis- 
sioner of  Labor. 

The  3  members  of  the  bureau  select  one  of  their 
number  as  chairman,  and  have  the  power  to  adopt  all 
necessary  rules,  regulations  and  by-laws  for  their 
government,  and  also  for  the  examination  and  licens- 
ing of  engineers  and  firemen  in  charge  of  stationary 
and  portable  steam  boilers  and  engines;  to  fix  the 
fees  charged  for  issuance  of  licenses,  and  the  terms 
and  conditions  of  issuing  and  renewing  licenses.  All 
licenses  recommended  by  the  bureau  are  to  be  issued 
under  the  hand  and  seal  of  the  Commissioner  of  Labor. 

Exemptions  from  the  necessity  for  holding  license 
are  persons  in  charge  of  or  operating  a  steam  boiler 
or  engine  under  control  of  the  United  States  Govern- 
ment, railroad  locomotives,  road  vehicles,  used  in 
connection  with  the  fire  department  of  any  munici- 
pality, and  steam  boilers  for  heating  purposes  only 
where  the  pressure  is  not  more  than  10  lb.  per  square 
inch.  Also  any  person  holding  a  United  States  Marine 
License  is  exempted  from  State  License. 

A  plant  may  be  operated  in  emergency  not  longer 
than  30  days  by  an  engineer  without  license,  provided 
the  owner  or  agent  of  the  plant  notifies  the  Bureau 
in  writing  of  such  emergency. 

Application  for  license  must  be  made  to  the 
Bureau,  giving  the  name,  residence,  age,  color  and 
nationality  of  the  applicant,  and  his  previous  experi- 
ence as  engineer  or  fireman.  The  fee  for  examination 
and  license  is  to  be  fixed  by  the  Commissioner  of 
Labor,  but  not  more  than  $2. 

License  may  be  revoked  for  ignorance,  neglect 
or  intoxication  while  on  duty,  after  notice  to  the 
holder  of  the  license  and  a  hearing  before  the  License 
Bureau.  If  the  license  be  revoked,  the  holder  may 
appeal  to  the  Commissioner  for  a  rehearing  before 
him,  and  his  decision  is  final. 

An  engineer  or  fireman  actually  in  charge  of  a 
boiler  or  engine  when  the  act  goes  into  effect,  is  not 
required  to  take  examination,  but  may  receive  a 
license  upon  written  request  of  the  owner  of  the 
boiler  or  engine,  or  the  owner's  agent,  to  operate  that 
particular  boiler,  engine  or  plant,  provided  application 
for  such  a  license  is  made  within  60  days  after  the 
Bureau  has  been  organized. 

Each  member  of  the  Bureau  is  to  receive  $1200  a 
year  as  salary,  and  all  fees  for  licenses  are  paid  into 
the  State  Treasury. 

The  law  goes  into  effect  on  the  first  of  July,  and 
within  60  days  all  engineers  must  be  operating  under 
license  obtained  by  examination  or  a  special  license 
for  a  given  plant,  as  stated  above. 
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REPORT  OF  COMMITTEE  ON  PRIME  MOVERS 

Changes  Embodied  in  a  Report  Made  at  the  June  2-6,    1913,  Meeting  of  the  N.  E.  L.  A.  at  Chicago 


CHANGES  are  made  from  year  to  year  in  the 
various  classes  of  prime  movers,  some  of  the 
most  important  recent  changes  being  those 
briefly  mentioned  in  this  article. 
In  the  newer  water  power  plants  there  is  a  ten- 
dency to  use  vertical  units,  placing  the  thrust  bearing 
on  top  of  the  generator,  so  as  to  support  the  entire 
revolving  element  with  the  shaft  in  tension.  The  bear- 
ing is  thus  accessible  and  the  shaft  diameter  is  de- 
creased due  to  the  absence  of  the  compressive  stresses. 
Single  runners  of  high  specific  speed  are  used  in  place 
of  multiple  runners  without  materially  affecting  the 
cost  of  the  plant.  The  principal  materials  for  run- 
ners are  cast  iron,  bronze,  cast  steel  and  plate  steel  cast 
into  hubs  of  cast  iron  and  bronze.     Bronze  seems  to  be 
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ECONOMY  CURVES  OP  SMALL  TURBINES 

the  favorite  for  general  construction,  provided  the  first 
cost  is  of  minor  importance.  Its  quality  of  resisting 
corrosion  places  it  in  preference  to  any  of  the  other 
construction.  For  complicated  forms  and  accurate 
curves  it  gives  the  best  casting.  Frequent  pitting  of 
the  runners  is  due  not  so  much  to  the  fluid  passing 
through  the  turbine  and  material  used  as  to  incorrect 
design  of  the  runner.  There  are  greater  losses  due 
to  this  than  that  of  having  the  shell  correctly  de- 
signed with  the  runner  incorrect. 

Steam  Turbines 

^MONG  steam  driven  prime  movers,  the  most  impor- 
tant under  consideration  is  the  steam  turbine.  The 
main  points  of  change  in  the  Curtis  turbine  arc  those 
of  more  stages  and  higher  speeds.  For  vertical  work, 
speeds  of  720  and  750  r.p.m.  are  particularly  well 
adapted.  For  the  higher  speeds  of  1200,  1500  and  1800 
r.p.m.  horizontal  machines  must  be  used.  Machines 
of  20,000  kw.  are  being  built ;  designs  for  larger  units 
have  been  completed.     "All  large  machines  are  being 


equipped  with  removable  nozzles  and  in  most  cases 
the  diaphragms  are  split  horizontally  to  permit  ready 
removal."  Efficiency  is  improved  by  use  of  superheat 
150   to   200   deg.    F. 

Turbines  for  station  auxiliary  drives  are  being  used 
in  increasing  numbers  due  to  their  advantages  of  com- 
pactness, general  reliability  and  the  availability  of  the 
exhaust  steam  for  feed-water  heating.  Small  turbines 
are  being  built  by  an  increasing  number  of  smaller 
manufacturing  companies.  The  economy  of  these 
small  turbines  compares  favorably  with  that  of  recip- 
rocating engines,  as  is  easily  seen  from  the  steam 
consumption  curve  shown  in  the  diagram. 

As  the  unit  power  of  modern  central  station  instal- 
lations increases,  the  reciprocating  engine  is  being 
discontinued ;  the  low-pressure  turbine  thus  becomes 
of  lesser  importance.  "Manufacturers  predict  that  in  a 
short  time  the  demand  for  this  kind  of  apparatus  will 
entirely  cease." 

Dr.  Ferranti,  the  well-known  pioneer  in  the  various. 
branches  of  the  electric-lighting  industry,  is  working 
on  a  steam  turbine  of  more  than  laboratory  propor- 
tions, having  already  constructed  and  operated  a  ma- 
chine of  5000-hp.  capacity,  in  which  the  superheated 
steam  is  to  be  maintained  in  a  perfectly  gaseous  state 
in  its  travel  through  the  turbine.  "The  steam  is  ini- 
tially superheated,  and  while  it  is  still  superheated  it 
is  re-superheated  before  it  does  work  in  the  second 
stage.  The  excess  heat  from  the  final  exhaust,  is  re- 
claimed by  a  regenerator  situated  ahead  of  the  con- 
denser. It  is  reported  that  the  results  of  many,  tests 
show  that  it  will  take  less  than  6  pounds  steam  per 
brake  horsepower-hour,  and  that  with  a  boiler  plant 
efficiency  of  85  per  cent,  as  in  the  case  of  oil  burning, 
the  system  will  have  a  thermal  efficiency  of  2-1  per  cent 
under  its  designed  condition. 

The   Locomobile 

JN  regard  to  high-efficiency  self-contained  recipro- 
•»  eating  engines  of  the  Stumpf,  Wolf  Lenz,  Loco- 
mobile and  Menning  types  but  little  progress  has  been 
made  in  this  country.  Most  manufacturers  after  care- 
ful and  costly  investigations  have  decided  that  such 
types  are  as  yet  unprofitable.  While  the  economy  of 
the  engine  compares  favorably  with  that  of  the  cross- 
compound,  the  expense  of  building  and  maintaining  it 
is  greater.  The  turning  moment  is  not  so  uniform. 
Various  items  of  general  interest  on  power  plant 
operation  might  here  be  mentioned. 

A  steam  blower,  in  one  plant,  has  been  so  piped 
and  connected  that  it  draws  air  and  the  fine  coal  dust 
from  a  sump  in  the  fine  coal  pit,  thus  effectually  clean- 
ing the  latter  and  discharging  the  dust  as  fuel  over 
the  furnace. 
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As  regards  flow-meter  usage  in  the  boiler  room  it 
seems  to  be  the  prevailing  opinion  that  the  instru- 
ment is  of  considerable  value.  It  is  necessary  for 
accurate  indications  of  the  meter  that  the  fluctuations 
of  the  water-level  in  the  boiler  be  reduced  as  much 
as  possible.  Quite  frequently  the  feed-water  regu- 
lators are  to  blame  in  not  being  correctly  connected 
up  or  in  their  inability  to  respond  to  slight  difference 
of  water  level. 

Steel  Stacks 

QENERAL  opinion  in  regard  to  self-sustaining  steel 

stacks  seems  to  be  that  it  is  not  only  necessary 
to  prevent  corrosion  and  deterioration  of  the  stacks 
on  the  outside,  but  that  it  is  even  more  necessary  to 
provide  for  internal  preservation  of  the  stack.  It  is 
recommended  that  the  stack  be  lined  throughout  with 
bricks  and  that  the  grouting  be  carried  to  the  metal 
so  that  none  of  the  metal  is  exposed  to  the  gases. 
Stacks  protected  in  this  way  have  given  good  satis- 
faction, some  having  been  in  service  for  20  yr. 

The  value  of  COj  observations  and  determinations 
seems  to  be  regarded  as  of  lesser  importance  than  a 
good  steam  flow  meter.  Samples  of  gas  are  frequently 
unreliable  in  that  they  are  not  correctly  taken.  "Sam- 
ples should  be  taken  as  nearly  as  possible  at  the  point 
where  the  gases  leave  the  heating  surfaces,  and  in  all 
cases  near  the  center  of  the  moving  gas  currents." 
Wide  variations  in  the  readings  can  be  obtained  if 
the  work  is  not  done  correctly. 

The  air  supply  for  boiler  rooms  in  cold  weather 
seems  to  be  a  subject,  the  importance  of  which  is  much 
underestimated.  The  usual  practice  seems  to  be  to 
close  off  all  sources  of  air.  The  rate  of  burning  fuel 
must  evidently  be  lowered.  It  is  a  common  experi- 
ence about  boiler  rooms,  in  cold  weather,  to  encounter 
an  inward  rush  of  air  on  opening  an  outside  door  to 
such  an  extent,  very  often,  that  one  is  prompted  to 
grab  his  hat  and  button  up  the  coat,  much  as  would  be 
done  in  a  wind  storm.  Certainly  such  a  draft  is  a  good 
indication  of  the  necessity  for  more  air  supply.  "Tests 
were  made  in  3  large  boiler  houses  in  which  there  was 
found  a  difference  in  pressure  between  inside  and  out- 
side air  of  0.07,  0.1,  and  0.16  in.  of  water  respectively." 
Improvement  can  certainly  be  made  in  this  direction. 

The  V-notch  weir  method  of  feed-water  measure- 
ment is  recommended  for  the  simplicity  of  its  con- 
struction and  the  accuracy  of  its  readings  at  all  times. 
The  angles  may  be  less  than  90  deg.  without  impairing 
the  efficiency  and  thus  enabling  it  to  be  used  for  very 
small  quantities  of  water. 

The  Venturi  meter  and  the  General  Electric  water- 
flow  meter  are  highly  spoken  of.  Their  installation  is 
usually  a  simple  matter,  especially  if  the  plant  is  pre- 
viously laid  out  with  such  installations  in  mind. 

The  use  of  steam  atomizers  for  oil  fuel  in  boilers  is 
receiving  increased  interest  in  that  their  operation  is 
now  possible  on  from  1  to  2  per  cent  of  the  steam  gen- 
erated by  the  boiler  which  they  serve.  "The  capacity 
of  a  good  steam  atomizing  burner  is  placed  at  about 
400  boiler  hp.  and  it  is  possible  with  such  burners  to 
operate  a  boiler  at  from  200  to  450  per  cent  of  rating." 

The  market  for  gas  engines  and  producers  appears 
to  have  been  unusually  quiet  the  last  twelve  months. 
This  may  be  partly  accounted  for  by  the  great  trend 
toward  centralization  of  power  and  the  call  for  units 
of  large  capacity.  "The  high-powered  gas-engine  in- 
stallation seems  to  be  financially  uneconomical  as 
compared  to  the  large  units  of  steam  turbines." 


The  existing  internal-combustion  engines  give  sat- 
isfaction for  small  power  plant  requirements.  But  the 
rapid  increase  in  weight  and  size  of  reciprocating  parts 
with  the  increase  in  power  is  one  of  the  main  disad- 
vantages and  objections  to  their  use  in  large  instal- 
lations of  20,000  kw.  as  is  easily  attained  in  the  steam 
turbine. 

"The  heavy  oil  engine  of  the  Diesel  type  continues 
to  develop  and  its  extensive  adoption  for  marine  serv- 
ice seems  particularly  probable  within  the  next  few 
years."  The  smaller  sizes  in  a  greater  number  seem 
to  have  the  preference  due  to  the  economy  of  the  small 
sizes,  being  as  great  as  that  of  the  larger  and,  on  the 
other  hand,  considerable  trouble  being  experienced  in 
the  manufacture  and  maintenance  of  the  larger  sizes. 
"It  is  estimated  that  the  general  maintenance  of  a 
heavy  oil  engine  installation  is  about  50  per  cent  higher 
than  that  of  a  steam  plant  of  like  capacity."  The  prin- 
cipal ad\'antages  are  certainly  worthy  of  consideration  ; 
among  the  main  points  might  be  mentioned  the  sav- 
ing of  fuel  cost,  the  economy  in  space  and  handling  of 
fuel  and  the  short  time  required  to  start  the  engine. 

The  Humphrey  pump  is  exceeding  expectations  and 
contract  stipulations  in  some  of  the  more  recent  instal- 
lations. To  supply  the  Chingford  reservoir,  one  pump 
of  7  ft.  diameter  combustion  chamber  and  9  estimated 
cycles  per  minute  was  rated  at  40.000,000  gal.  per  day. 
The  operation,  however,  showed  a  discharge  of  50,000,- 
000  gal.  per  day,  the  lift  being  20  to  30  ft.  The  fuel 
consumption  was  under  the  guaranteed  amount,  that 
of  not  exceeding  1.1  lb.  of  anthracite  per  acttial 
pump  hp.-hr. 


PRESERVING  POLES  AND  POSTS 

IN  discussing  the  question  of  preservation  of  poles, 
the  committee  of  the  National  Electric  Light  Ass'n. 
gave  the  following  facts  in  regard  to  brush  treat- 
ment with  some  preservative,  preferably  creosote 
oil.  It  is  conceded  that  the  part  of  the  pole  most  likely 
to  decay  is  just  below  and  just  above  the  ground  line 
so  that  this  is  the  part  selected  for  treatment.  The 
pole  should,  therefore,  be  painted  about  2  ft.  below 
and  2  ft.  above  where  the  ground  line  will  come,  or 
generally  over  a  section  between  4  and  8  ft.  from  the 
butt.  Only  seasoned  poles  should  be  treated,  and  care 
should  be  taken  to  see  that  the  wood  is  thoroughly  dry 
before  the  treatment  is  applied. 

It  is  preferable  that  the  creosote  oil  should  be 
heated  to  a  temperature  of  150  to  175  deg.  F.  and  much 
better  results  are  obtained  from  two  coats  rather  than 
one.  Particular  attention  should  be  paid  to  filling  all 
checks  and  knot  holes,  and  working  the  preservative 
well  into  the  wood.  An  average  30-ft.  pole  will  absorb 
by  this  treatment  about  4  lb.  of  oil,  or  3^  gal.,  and  when 
treated  under  proper  conditions  a  penetration  of  1/16 
to  ys  in-  into  the  wood  can  be  secured.  This  method 
of  treating  can  be  applied  easily  in  any  locality  and 
it  has  been  found  that  when  treating  a  large  number 
of  poles  this  can  be  done  at  a  cost  of  approximately 
25c  a  pole  for  oil  and  labor.  It  was  estimated  that 
such  treatment  increases  the  life  from  2  to  3  yr.,  but 
results  seem  to  indicate  that  the  increased  life  will 
be  more  nearly  from  4  to  5  yr. 

In  what  is  known  as  the  open  tank  treatment, 
which  consists  of  placing  the  butt  end  of  the  pole  in 
a  tank  filled  with  an  antiseptic  preservative,  such  as 
dead  oil  of  coal  tar,  the  preservative  coming  up  for  a 
distance  of  about  8  ft.  from  the  butt  end  or  a  point 
about  2  ft.  above  the  ground  line,  the  oil  is  heated  to 
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a  temperature  above  the  boiling  point  of  water.  This 
high  temperature  should  be  maintained  until  bubbles 
cease  to  appear  on  the  surface  of  the  oil,  which  indi- 
cates that  the  air  in  the  wood  has  expanded  and  the 
water  in  the  outer  layers  has  been  driven  out.  The 
oil  should  then  be  permitted  to  cool  or  the  poles  trans- 
ferred to  another  tank  containing  cold  oil. 

The  partial  vacuum  thus  produced  by  contraction 
of  the  air  will  draw  the  oil  into  the  wood.  A  treatment 
by  this  method  takes  about  24  hours,  the  pole  being 
in  the  oil  some  8  to  9  hr.  and  the  penetration  obtained 


is  from  2  to  4  times  that  by  the  brush  treatment.  The 
mere  dipping  of  the  poles  into  the  tank  of  oil,  without 
the  heating  and  long  soaking,  is  not  much  better  than 
the  brush  method.  Tests  show  that  an  average  30-ft. 
pole  of  northern  cedar  will  absorb  about  48  lb.  or  6 
gal.  of  creosote  oil  in  the  open  tank  treatment,  western 
cedar  about  a  gallon  less,  and  chestnut  about  half  as 
much  as  the  northern  cedar.  The  cost  for  a  30-ft. 
chestnut  pole  will  be  about  75c,  and  for  the  cedar  pole 
about  $1,  on  account  of  the  greater  amount  of  oil 
absorbed. 


APPROXIMATE  COST  OF  BUILDING  WIRING 

Average  Figures  Suitable  for  Estimating  the  Cost  of  Doing  Work  on  Buildings  Already  Erected 


THESE  figures  were  prepared  by  a  committee  of 
the  National  Electric  Light  Association,  for  the 
guidance  of  its  members  in  making  estimates  on 
the  cost  of  wiring  old  buildings  and  are,  of  course, 
subject  to  variation  with  labor  cost  and  the  market 
price  of  materials,  but  they  will  serve  well  as  an  index 
for  engineers  to  whom  the  question  of  doing  wiring 
in  house  or  factory  is  referred. 

The  costs  are  based  on  labor  figures  of  $4  a  day 
for  wiremen  and  $2  a  day  for  helpers  and  an  addition 
of  30  per  cent  on  the  cost  of  labor  and  materials,  is 
made,  as  indicated  at  various  points,  for  the  purpose  of 
covering  overhead  charges  of  conducting  a  business 
of  wiring.  The  figures  do  not  include  any  profit  on 
the  work. 

Service   Connection 

T'HE   first   proposition   taken   up   is   that   of  making 

connections  from  the  lines  to  the  house,  and  it  is 
assumed  that  if  an  ex-tra  pole  is  needed  on  account  of 
the  depth  of  the  lot  the  cost  will  be  about  as  follows : 
Pole,  cross-arms  and  pins  and  copper  wire  for  a  second 
span,  $12;  labor  $8  or  a  total  of  $20,  which,  with 
30  per  cent  added  for  general  expense,  gives  about  $26 
for  a  pole  and  a  single  span. 

If  the  wire  must  be  put  underground,  the  cost  of 
labor  for  a  trench  2  ft.  deep  in  earth  runs  from  20 
to  25  cents  a  foot,  and  the  cost  of  material  for  3  No. 
6  wires  and  a  fiber  pipe  laid  in  cement  runs  from  44 
to  61  cents  a  foot.  The  committee  suggests  a  figure 
of  $1.10  a  foot  including  general  expense  for  such 
construction. 

Where  service  pipe  must  be  run  down  the  side 
of  the  building  from  overhead  service,  for  J^-in. 
galvanized  pipe,  and  2  No.  8  rubber  covered  wires, 
the  labor  cost  would  run  from  $1.50  to  $2  and  for  20 
ft.  of  pipe,  50  ft.  of  rubber  .covered,  double  braided 
solid  wire,  2  condulets,  clips  and  bolts,  the  cost  of 
material  would  run  about  $3.  Total  labor  and  mate- 
rial cost  with  general  expense  added  would  then  run 
about  $6,  and  for  a  length  of  pipe  above  20  ft.  the  cost 
would  run  about  30  cents  a  foot. 

Where  a  ground  wire  has  to  be  installed,  the 
figures  were  10  cents  a  foot  for  labor  and  about  the 
same  amount  for  material  with  an  average  run  of  15 
ft.  of  wire,  making  a  net  cost,  including  general  ex- 
pense of  26  cents  a  foot  or  a  total  of  about  $4  for  a 
15-ft.  run. 

For  a  service  switch,  the  labor  cost  was  estimated 
at  about  $1,  the  material  at  $1.15  for  ordinary  grade 
of  switch,  giving  a  net  cost  of  about  $2.25  including 
the  general  expense  allowance. 

Where  a  run  is  necessary  from  the  service  switch 
to  the   center  of  distribution   or  panel   box,   metallic 


conduit  is  to  be  used  in  the  basement,  and  from  the 
basement  up  to  the  center  of  distribution  either  flex- 
ible metallic  conduit  or  armored  cable.  On  the  basis 
of  running  40  ft.,  the  labor  cost  was  fixed  at  $2.75, 
and  the  material  cost  at  $6  or  a  total  with  general  ex- 
pense of  $11.60.  In  case  of  small  houses,  very  likely 
this  run  to  the  center  of  distribution  would  not  be 
required. 

The  cost  for  meter  board  was  averaged  at  20  cents 
for  labor  and  25  cents  for  material  or  a  net  cost  of 
50  to  55  cents  including  the  general  expense.  This 
would  give  a  total  cost,  adding  the  various  charges 
for  run  up  to  the  center  of  distribution,  of  $24.25, 
which  would  be  independent  of  the  number  of  lamps, 
except  in  a  case  where  there  are  very  few  lamps, 
and  the  distribution  box  is  placed  directly  at  the 
service  switch,  in  which  case  the  cost  would  be  $12.75, 
or  allowing  for  some  extra  work,  about  $13. 

In  case  a  3-wire  service  is  required,  an  extra  length 
of  wire  would  be  required  in  the  service  pipe,  and 
probably  a  larger  pipe  down  the  side  of  the  building. 
Also,  probably  the  run  from  the  service  entrance  to  the 
center  of  distribution  would  be  larger,  involving  an 
added  cost  of  say  $18  for  the  extra  third  wire. 

Cost  per  Outlet 

'PHREE  styles  of  wiring  are  considered,  the  method 
being  to  determine  first  the  cost  of  a  standard 
ceiling  outlet,  each  outlet  carrying  its  proportion  of 
the  cost  of  cutout  box  and  fuse,  cost  of  loop  to  the 
outlet,  the  outlet  box  in  case  of  concealed  work  or 
the  rosette  in  case  of  open  work,  the  total  making  the 
cost  per  outlet,  whether  a  switch  is  used  or  a  lamp. 
The  costs  of  a  ceiling  outlet  are  given  for  the  various 
kinds  of  wiring,  and  for  other  styles  of  outlet,  such 
as  wall  and  floor,  percentage  difference  is  figured  be- 
tween these  and  the  standard  ceiling  outlet,  the  as- 
sumption being  that  the  percentage  difference  is  about 
the  same  whatever  the  kind  of  wiring  used. 

For  open  wiring  the  labor  cost  was  60  cents  and 
the  material  cost  75  cents,  or  a  total  of  $1.75  per 
outlet  including  general  expense.  With  wooden 
moulding,  the  labor  estimates  averaged  75  cents  and 
the  material  estimates  85  cents  giving  a  total  cost  of 
$2.60  including  the  general  expense.  With  concealed 
knob  and  tube  work,  involving  some  flexible,  non- 
metallic  conduit,  labor  cost  was  $1.50,  and  material 
cost  $1.50,  or  a  total  of  $3.90  including  the  general 
expense.  For  metallic  moulding  the  average  of  labor 
cost  was  $1.50  and  material  cost  $1.75,  or  a  total  of 
$4.23  including  general  expense.  Where  armored 
cable  is  used,  labor  cost  was  averaged  at  $1.75,  and 
material   at  $2,   or  $4.87   total   including  general   ex- 
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pense.  For  flexible  metallic  conduit,  the  labor  average 
was  $2,  and  the  material  average  $3,  or  after  adding 
general  expense  a  total  of  $5.20.  This  gives  us  the 
standard  ceiling  outlet  cost,  from  which,  by  per- 
centages, are  obtained  the  wall  outlet  and  base-board 
outlet  costs. 

The  general  opinion  was  that  an  average  wall 
outlet  cost  would  be  about  5  per  cent  more  than  a 
ceiling  outlet,  but  the  committee  agreed  that,  on  the 
basis  that  the  proportion  of  wall  to  ceiling  outlets 
would  be  fairly  uniform,  it  would  be  safe  to  make  the 
price  for  wall  outlets  the  same  as  for  ceiling  outlets, 
and  the  same  argument  was  applied  in  the  case  of 
base-board  outlets.  It  is  possible  always  that  local 
conditions  and  the  employment  of  a  carpenter  to  cut 
the  openings  may  increase  the  base-board  outlet  cost, 
and  this  should  always  be  carefully  considered. 

For  floor  outlets,  the  opinion  was  that  the  cost 
should  be  about  the  same  as  for  a  ceiling  outlet,  but 
it  was  also  the  opinion  that  an  outlet  in  an  upstairs 
room   would   cost   more   than    in   a   downstairs   room. 

Switch  Outlet 

§\\TTCH  outlets  were  figured  to  be  a  little  more 
expensive  than  ceiling  outlets,  but  the  general 
opinion  was  that  for  the  wiring  alone  the  cost  might 
be  figured  the  same  as  for  a  ceiling  outlet  without 
serious  error.  For  a  double-pole  switch  the  cost  would 
be  considerably  more  than  for  a  single-pole  switch,  and 
an  addition  of  30  per  cent  could  be  made  for  such  a 
switch  as  compared  with  the  ceiling  outlet.  For  a  ceil- 
ing switch  to  be  placed  near  the  door  where  often  no 
extra  wiring  would  be  required,  it  was  figured  that 
the  outlet  could  be  wired  for  about  30  per  cent  that 
of  a  standard  ceiling  outlet.  When  a  3-way  switch 
is  desired,  the  general  opinion  was  that  the  cost  would 
be  about  320  per  cent  of  the  cost  of  a  standard  ceiling 
outlet,  and  if  a  4-way  switch  is  needed  in  addition  to 
a  pair  of  3-way  switches,  50  per  cent  should  be  added 
to  the  cost  of  the  3-way  switches  for  each  4-way 
switch  furnished.  This  depends,  however,  on  the  loca- 
tion of  the  4-way  switch ;  if  the  additional  point  comes 
between  the  first  2,  the  extra  cost  will  be  slight,  but 
at  a  distance  the  extra  cost  will  be  considerably  great- 
er than  estimated. 

For  electrolier  switches,  a  2-point  switch  was  con- 
sidered to  cost  about  the  same  as  a  double-pole  switch, 
or  130  per  cent  of  a  standard  ceiling  outlet,  and  a 
3-point  electrolier  switch  would  cost  about  25  per  cent 
more  than  a  2-point. 

Heating  Circuit^ 

JN  the  matter  of  heating  devices,  i^^as  recommended 
that  a  special  circuit  should  be  ^stalled  with  No. 
12  wire  and  the  cost  per  outlet  wOtild  be  145  to  220 
per  cent  of  the  single  outlet  on  an  ordinary  circuit, 
the  general  opinion  being  that  the  average  would  be 
about  200  per  cent  of  the  standard  ceiling  outlet  cost. 
An  automatic  door  switch  outlet  would  cost  about 
130  per  cent  of  the  standard  ceiling  outlet  cost. 

Cutting  Floors 

JN  wiring  old  buildings,  it  is  frequently  necessary  to 
cut  hardwood  floors  in  order  to  lay  the  wires  under- 
neath, and  the  estimate  of  cost  for  this  item  varies 
widely,  depending  on  the  method  employed.  Where 
a  special  man  can  be  used  for  this  work,  he  becomes 
skillful  and  can  do  it  at  low  cost,  but  with  average 
conditions  the  general  opinion  was  that  a  charge  of 
$2.50  for  labor  or  $3.25  with  general  expense  included 
should  be  made  for  each  cut. 


Where  an  outlet  is  called  for  in  a  brick  wall  not 
furred,  so  that  the  wall  has  to  be  channeled,  the 
labor  cost  was  estimated  on  the  average  at  $2.50  or  a 
total  of  $3.25  including  general  expense.  Where  2 
or  more  switch  outlets  or  a  receptacle  and  switch 
come  out  at  the  same  point  an  allowance  of  65  cents 
for  cost  may  be  made. 

The  above  figures  are  all  for  the  labor  of  installing 
the  wiring  up  to  the  outlet,  and  for  installing  the 
various  switches,  receptacles,  etc.,  the  labor  cost  was 
figured  at  25  cents  each  including  the  general  expense, 
but  for  a  door  switch,  or  bell  ringing  transformer  the 
cost  would  be  considerably  greater.  Running  wires 
from  a  bell  ringing  transformer  to  a  door  lamp,  the 
cost  was  figured  at  $2,  or,  including  general  expense,  a 
charge  of  $2.60.  It  was  suggested  that,  in  addition 
to  the  cost  as  figured  from  outlet  on  the  above  basis, 
an  extra  charge  of  $1  a  room  should  be  made  to  take 
care  of  different  characteristics  of  houses,  and  the 
costs  as  given  made  somewhat  less  in  order  not  to 
have  the  total  amount  run  too  large. 

The  committee  suggested  that  if  a  price  list  is 
used  for  estimating  with  customers,  the  costs  above 
should  be  doubled  and  a  discount  made  from  the  list 
according  to  circumstances;.  The  list  is  ''intended 
merely  to  help  in  a  quick,  rough,  but  reasonably  ac- 
curate estimate  of  the  cost  of  the  job,  and  for  the  first 
few  times  it  is  used  should  be  checked  by  the  ordinary 
method  of  making  a  contractor's  estimate  to  see  how 
closely  the  figures  correspond  with  local  conditions. 
The  figures  do  not,  of  course,  include  any  cost  for 
switches,  fixtures  or  installing  them. 
General  Rules 

PERTAIN  rules  were  also  laid  down  as  follows: 
Hardwood  floors  do  not  add  to  the  expense  of 
wiring,  unless  the  wires  must  be  concealed  beneath 
the  floor;  and  hardwood  borders  do  not  count,  unless 
they  extend  more  than  3  ft.  from  the  walls.  Recep- 
tacles for  heating  should  be  for  20  amperes  and  a 
pilot  light  should  be  installed  on  the  circuit.  Each 
outlet  or  ordinary  receptacle  is  figured  to  carry  40 
watts.  All  work  and  material  are  to  be  in  accordance 
with  the  National  Electrical  Code,  and  the  rules  of 
the  city  or  town  where  the  job  is  installed. 

While  the  minimum  size  of  wire  to  be  used  in 
lighting  systems  is  No.  14,  the  committee  believes 
that  for  many  installations  No.  12  should  be  the 
minimum  size.  It  believes  also  that  for  residences 
each  lamp  socket  and  each  receptacle  for  small  devices 
should  be  estimated  at  a  uniform  wattage  and  that  the 
rule  providing  for  a  maximum  size  of  fuse  for  6  amp. 
on  a  branch  circuit  ought  to  be  changed  to  allow 
lo  amp.  on  circuits  of  No.  14  wire  and  15-amp.  fuse  on 
No.  12  wire. 

It  is  believed  also  that  small  portable  devices, 
such  as  chafing  dishes  should  be  used  from  the  re- 
ceptacle for  small  devices  rather  than  from  a  fixture 
or  wall  bracket,  and  that  receptacles  for  such  devices 
should  be  allowed  on  lamp  circuits  without  special 
penalty.  These  receptacles  rank  the  same  as  lamp 
sockets  in  household  installations.  It  was  recom- 
mended also  that  for  large  current  consuming  devices, 
plugs  should  be  provided  which  will  not  fit  into 
receptacles  for  small  devices  or  ordinary  lamp  sockets, 
and  that  such  plugs  should  be  marked  not  suitable  for 
use  on  lamp  circuits.  It  was  recommended  that  the 
dividing  line  between  the  large  and  small  device 
should  be  about '6  amperes,  and  any  device  which 
takes  over  660  watts  should  not  be  permitted  on  a 
lamp  circuit. 
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BOILER  EXPLOSION  ON  STEAM  BARGE 
"E.  M.  PECK"  AT  RACINE,  WIS. 


By  Geo.  H.  Wallace 


THE  worst  disaster  in  the  history  of  the  city  of 
Racine,  and  one  of  the  very  worst  in  the  history 
of  both  the  State  of  Wisconsin,  and  navigation 
on  the  Great  Lakes,  took  place  at  10:35  on  the 
morning  of  June  11,  1913,  when  a  Scotch  boiler,  one 
of  two,  on  board  the  Steam  Barge,  "E.  M.  Peck," 
exploded  as  she  was  backing  away  from  the  dock 
in  the  river,  killing  the  chief  engineer,  first  and  second 
assistant,  and  an  oiler  instantly,  injuring  3  more 
fatally  who  have  since  died,  besides  wounding  more  or 


riveted  together  with  a  triple  riveted  butt  double 
strap  joint,  in  which  the  1-in.  rivets  were  pitched  3^ 
in.  apart  horizontally,  and  2j/^  in.  diagonally. 

The  heads  were  riveted  to  the  shell,  and  the  2  sec- 
tions of  the  latter  were  riveted  together  with  double 
riveting,  the  rivets  being  %-in.  and  pitch.ed  3l2-in. 
circumferentially,  and  2^-in.  diagonally. 

The  front  head  was  11/16-in.  thick  and  made  of  3 
sections,  the  lower  of  which  contained  the  2  furnaces 
and  each  of  the  upper  sections,  the  tubes  of  each  fur- 


FIG.     1.     VIEW    FROM     DEMOLISHED    DECK    HOUSE    INTO    HOLD    SHOWING   GOOD   BOILER   AND    ENGINES 


less  seriously,  many  of  the  crew  of  the  "Peck",  and 
doing  damage  conservative^  estimated  at  from  $50,- 
000  to  $()0,0()(). 

The  boiler  was  11  ft.  long  overall,  and  132  in. 
in  diameter  according  to  the  certificate  of  inspection 
which  hung  in  the  cabin  of  the  boat.  Together  with 
the  vessel,  it  was  built  in  1888  and  has  been  in  opera- 
tion since,  during  the  season  of  navigation,  being  laid 
up   in  winter. 

The  shell  was  originally  made  ()f  Js-in.  steel,  in  2 
sections,    each    of   which    was    made    up    of   3    sheets. 


nace.  The  back  head  was  also  of  the  same  thickness 
as  were  the  sheets  comprising  the  combustion  cham- 
ber, the  boiler  being  of  the  usual  water-back  type 
common  to  marine  practice. 

The  outside  back  head  was  made  up  of  2  sheets, 
13/ir)-in.  thick,  double  riveted  together  with  the  seam 
horizontally,  and  stayed  to  the  combustion  chamber 
with  IJ^^-in.  staybolts,  a  majority  of  them  being  solid 
Avith  a  few,  usually  in  groups,  of  the  safety  type, 
being  drilled  at  the  end,  with  a  quarter  inch  hole 
deeper  than  the  thickness  of  the  sheets.     There  were 
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no  drilled  holes  in  the  sheets,  all  being  punched. 

Above  the  combustion  chamber,  tying  the  2  out- 
side heads  together  were  22  through  bolts  with  double 
nuts  and  washers  at  each  end,  the  bolts  being  2  in. 
in  diameter  both  in  the  rod  and  at  the  base  of  the 
thread. 

Below  the  furnace  were  G  through  stays,  9/16  by 
3  in.,  extending  from  head  to  head  and  attached  to 
them  by  riveting  2  heavy  angle  irons  to  the  heads, 
holding  the  end  of  the  bar  in  place  with  a  l^g-in. 
machine  bolt  passing  through  the  angles,  and  through 
a  hole  punched  in  the  end  of  the  stay. 

For  the  most  part,  the  stay  bolts  were  pitched  in 
TOWS,  41/2  by  5  in.  apart,  with  an  occasional  bolt  of  a 
larger  size,  as  if  to  cover  up  a  defect  in  tapping  the 
hole  for  the  regular  size  bolt.  Threads  on  staybolts 
were  10  threads  to  the  inch. 

There-  were  also  several  short  braces  of  the  crow- 
foot type  with  one  end  riveted  to  the  shell,  and  the 
forked  end  pinned  to  a  section  of  T  iron  riveted  to 
the  shell.     Many  of  the  forks  ruptured  in  the  weld. 

The  boiler  contained  138  tubes,  (G4  for  each  fur- 
nace,) each  3y2-in.  in  diameter  and  8  ft.  long.  To 
support  the  crown  sheets,  there  were  numerous  crown 
bars,  double,  5'^  by  4  in.  welded  together  in  pairs. 
Owing  to  the  completeness  of  the  rupture  of  the  boil- 
er as  a  whole,  it  is  impossible  to  tell  just  how  many 
of  these  crown  bars  there  were  originally,  as  only  5 
were  found  in  place,  the  remainder  being  found  amid 


-■i 


which  did  not  explode.  There  was,  however,  a  2-in. 
pipe  connection  from  which  the  pipe  had  been  strip- 
ped. 

The  "E.  M.  Peck"  had  made  Racine  for  many 
years  with  coal  for  the  local  dealers,  and  was  of  a 
little  over  1800  tons  gross  burden,  about  ir)00  tons 
net.  She  was  265  ft.  long  and  40  ft.  beam.  On  April 
25  of  the  present  year,  she  was  inspected  while  on  her 
first  trip  of  the  season,  while  unloading  coal  at  this 
port. 


FIG.    3.      SIDE    OF    VESSEL    RIPPED    OPEN    TO    WATER    LINE 
Photo   furnished   by   E.    T.    Billings. 


FIG.   2.     CLOSE  VIEW  OP  BOILER  AS  IT  LANDED   IN  COAL   SHED 
Photo   furnished    by   E.    T.    Billings. 

the  wreck  and  in  the  cargo  of  coal  all  the  way  from 
the  stern  to  well  forward  of  the  deck  house  which  was 
■completelv  demolished  as  seen  in  the  foreground  of 
Fig.  1.      ' 

Furnaces  were  of  the  Adamson  type  of  4  sections 

of  3/^-in.  steel,  double  riveted  at  both  the  flanges  and 

the  horizontal  seams.    Both  furnaces  had  been  patched 

'  on  the  bottom  some  time  in  their  career  as  is  shown 

in  one  of  the  illustrations. 

Figure  2,  which  shows  the  boiler  where  it  landed  in 
a  coal  shed,  shows  plainly  the  manner  of  reinforcing 
the  manholes  in  the  front  head,  of  which  there  were 
3.  There  was  also  one  in  the  top  of  the  forward  sec- 
tion of  the  shell.  The  latter  manhole,  however,  was 
reinforced  by  an  additional  section  of  shell  plate  be- 
ing riveted  on  circumferentially. 

There  were  no  manholes  or  handholes  in  the  back 
head,  although  there  were  2  handholes  in  the  back 
head  of  the  boiler  which   remained  in   the  boat,  and 


On  this  occasion,  she  arrived  in  port  June  9,  and 
on  Monday,  June  10,  unloaded  a  part  of  the  cargo  at 
the  lower  yards  of  W.  H.  Pugh  to  whom  it  was  con- 
signed. Tuesday  morning,  about  10  o'clock,  the  break- 
ing of  the  unloading  apparatus  at  the  lower  yard 
necessitated  taking  the  boat  to  the  upper  yard,  a 
matter  of  about  450  yd.,  to  discharge  the  rest  of  the 
cargo. 

The  boat  got  under  way,  with  the  mate  in  com- 
mand and  Chief  Engineer  Wm.  Andrews  at  the  throt- 
tle, first  Assistant  Engineer  Swensen  and  Oiler  Ed- 
ward Young  being  also  in  the  engine  room,  according 
to  the  most  authentic  evidence. 

The  whistle  was  blown  to  open  the  Main  St. 
bridge,  but  for  some  reason  there  was  no  response,  and 
the  signal  was  given  to  the  engineer  to  back  his 
engines.  At  the  same  time  the  second  signal  was 
given  to  open  the  bridge,  and  the  boat  having  checked 
her  forward  motion,  the  signal  to  stop  the  engines 
was  given  at  or  about  the  same  time  as  the  whistle 
was  blown. 
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About  five  seconds  after  the  second  whistle,  ac- 
cording to  the  majority  of  the  witnesses  interviewed, 
and  without  a  moment's  warning,  the  explosion  fol- 
lowed. There  were  2  distinct  reports  according  to 
persons  near  by,  about  a  second  apart. 

The  starboard  boiler  left  its  place  in  the  fire  hold 
beside  the  one  shown  in  Fig.  1,  projected  itself  for- 
ward and  upward,  tearing  away  the  steel  deck,  and 
all  of  the  steel  I  beams,  channels,  angles,  and  plates 
in  its  path,  and  came  out  on  the  deck  at  about  the 
third  hatch  aft  as  shown  in  the  foreground  in  Fig.  1. 

Just  forward  of  this  hatch,  was  the  deck  house 
which  was  about  amidships.  This  was  pulverized 
completely  except  about  10  ft.  of  the  roof  which  re- 


FIG.   4.      VIEW   INSIDE   BOILER,    SHOWING  PITTING   AND   GROOV- 
ING ON  BOTTOM   OF   SHELL   UNDER  COMBUSTION   CHAMBER, 
AT   THE   RIGHT   IS   REAR  END    OP   FURNACE   WHERE 
INITIAL    RUPTURE    TOOK    PLACE 


mained  intact.  The  boiler  then  continued  onward 
and  veered  slightly  to  the  right,  one  deck  hand  having 
the  presence  of  mind  to  dodge  it  and  it  passed  over 
his  head  by  a  close  margin. 

The  boiler  struck  the  wooden  structure  compris- 
ing the  cabin,  and  pilot  house,  besides  quarters  for  the 
members  of  the  crew,  and  from  there  glanced  upward 
and  to  the  right,  mounted  into  the  air  possibly  about 
50  ft.  crashed  through  the  side  of  Bauman  &  Murphy's 
coal  shed  taking  with  it  100  ft.  of  track  and  several 
cars,  one  of  which  can  be  seen  in  front  of  the  boiler 
in  Fig.  2. 

Fire  immediately  broke  out  in  the  hold  of  the 
vessel,  and  a  third  alarm  brought  the  entire  fire  de- 
partment of  the  city  out.  The  hazy  condition  in 
Fig.  1,  just  in  front  of  the  remaining  boiler,  is  caused 
by  the  blaze  of  the  fire,  this  picture  being  taken  about 
15  min.  after  the  explosion. 

As  soon  as  possible,  the  remainder  of  the  crew 
many  of  whom  were  more  or  less  injured,  promptly 
attempted  to  save  their  late  shipmates  assisted  by 
the  life  saving  crew  who  saved  the  steward,  his  wife 
and  one  of  the  mates,  off  the  stern  of  the  vessel  where 
the  stack  and  other  debris  completely  surrounded 
them,  but  none  were  injured. 

The  entire  deck;  bulkheads,  and  partitions  near 
the  engine  room  were  blown  off,  the  chief  and  first 
assistant  engineers  were  found  against  the  bulkhead 
right  behind  the  engine,  dead  and  frightfully  scalded. 


the  chief  having  the  piston  rod  of  the  steam  reverse 
gear  through  his  head. 

Four  men  were  killed  instantly,  literally  boiled  to 
death  and  badly  crushed,  two  of -them  so  badly  that 
recognition  is  impossible.  Two  others  died  in  the 
hospital  soon  after  removal.  One  body  was  never 
found  although  the  river  was  dragged  and  the  hull 
searched. 

Investigation  was  immediately  started  by  several 
different  authorities,  the  completeness  of  the  wreck 
and  the  scattered  location  of  it  making  it  a  tedious 
task. 

The  entire  back  end  of  the  boiler  was  torn  and 
stripped  off  and  projected  backward  beside  the  en- 
gines and  landed  mostly  in  the  stern.  Most  of  the 
tubes  remained  in  the  front  head  but  are  projected 
through  the  sheet  and  battered  over  as  seen. in  Fig.  2, 
by  coming  in  contact  with  obstructions  in  its  flight,  as 
is  borne  out  by  the  head  being  bumped  inward,  and 
by  the  incisions  in  the  sheet. 

When  the  boiler  glanced  off  the  cabin,  it  turned 
completely  over  and  landed  on  its  back  and  end  for 
end  from  its  original  position.  The  rear  head  in  its 
backward  flight,  struck  the  side  of  the  boat  with 
sufficient  force  to  rip  open  the  ^-in.  plates  from  the 
gunwale  to  about  6  in.  below  the  water  line  at  the 
time,  but  the  boat  listing  to  port,  saved  the  vessel 
from  sinking.     See  Fig.  3. 

The  outside  back  head  ripped  in  two  at  the  seam, 
and  the  top  half  folded  upward  as  far  as  the  through 


FIG.  5.   REAR  END  OF  BOILER  WITH  SECTION  OP  BACK  HEAD 

ON  SHELL 

bolts  would  permit,  shearing  the  rivets  off  clean.  The 
lower  half  sheared  the  rivets  all  but  about  3  ft.  at  the 
bottom. 

Right  here  is  one  of  the  several  vitally  weak  places' 
in  the  boiler,  as  the  pitting  and  grooving  extend  en- 
tirely across  the  sheet  and  are  as  much   as   5/16-in. 
deep  in  places.     Figure  5,  taken  at  close  range,  shows 
the  defects  very  clearly. 

The  writer  in  company  with  several  inspectors  of 
state  and  national  reputation  devoted  almost  2  days 
to  collecting  the  parts,  getting  them  as  nearly  as  pos- 
sible to  the  original  positions,  and  comparing  the  parts 
which  had  formerly  been  together  in  an  effort  to  dis- 
cover if  possible  why  the  explosion  took  place  and 
where  it  let  go  first. 
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In  Fig-.  4,  can  be  seen  the  rear  end  of  the  right 
hand  furnace,  (from  the  firing  end  of  the  boiler). 
This  shows  that  some  enormous  pressure  from  the 
steam  side  forced  it  inward,  and  the  inclination  of  the 
staybolts  bear  out  this  theory  strongly. 

The  T  iron  on  the  bottom  of  this  combustion 
chamber  was  not  found,  but  examination  of  the  fire 
side  of  this  sheet  shows  strongly  that  the  heads-  of  the 
rivets  were  corroded  almost  ofif.  This  would  also 
help  out  the  theory  that  the  bottom  sheet  of  this 
combustion  chamber  was  the  scene  of  the  original 
fracture. 

The  combustion  chamber  sheared  all  the  rivets  at 
the  back  head  of  this  right-hand  furnace,  except  a 
strip  of  about  a  foot,  which  is  shown  in  one  of  the 
smaller  illustrations. 

This  strip  was  corroded  in  places  till  there  was 
barely  ^-in.  of  metal  left,  and  that  was  crystallized. 
This  bottom  sheet  was  folded  upward  and  to  the  rear 
of  the  boiler,  where  the  force  of  the  blow  was  thrown 
against    the   cross   seam   of   the    back   head,    and   the 


The  through  stays  below  the  furnaces,  show  that 
the  holes  in  the  end  have  become  greatly  elongated  with 
time,  and  that  the  metal  had  lost  all  of  its  elasticity, 
and  was  crystallized.  Also  that  in  some,  the  metal 
showed  signs  of  having  been  burned  in  the  process  of 
manufacture  when  first  made. 

The  process  of  corrosion  has  been  a  long  one,  as 
the  plate  is  eaten  away  at  the  joint  about  a  quarter  of 
an  inch  for  nearly  2  ft.,  and  in  spots  up  to  ^-in. 

One  soft  plug  was  never  found  but  the  other  was  as 
good  as  new.  There  was  no  evidence  that  the  water 
had  ever  been  low;  at  any  rate,  in  recent  times.  The 
boiler  had  just  been  cleaned  within  a  week,  and  there 
was  practically  no  scale. 

It  was  believed  from  the  best  information  obtain- 
able that  the  working  pressure  was  150  lb.,  none  of 
those  who  ought  to  know  putting  it  at  less  than  140. 
The  pop  valve  off  the  boiler  in  the  boat  relieved  under 
test  at  150  lb.,  while  the  one  off  the  exploded  boiler 
relieved  at  about  120  lb.  although  it  leaked  a  little 
from  80  lb.  up. 


FIG.  6.   BIGHT  COMBUSTION  CHAMBER   PIG.  7.   LEFT  COMBUSTION  CHAMBER      PIG  8   ANOTHER  VIEW  OP  PIG  7 
AND  ENGINE  APTER  EXPLOSION  AND  BOTTOM  BACK  ARCH  ON  DECK 


FIG.  9.  ARROW  SHOWS  GROOVE  %  TO  % 

IN.  DEEP  BY  2  PT.  LONG  IN 

REAR  SHEET  OP  SHELL 


PIG.  10.     VIEW  OP  WRECK  PROM  BRIDGE 


PIG.    11.      STUDYING   GROOVING   AND   PIT- 
TING IN  LOWER  SHEET  BACK  HEAD 


approximate  radius  of  this  outward  bulge  in  this 
sheet  and  in  the  rear  sheets  of  both  combustion 
chambers,  are  about  the  same. 

With  the  entire  rear  end  out,  starting  on  the 
bottom,  the  boiler  was  projected  forward  and  upward 
in  practically  an  inclined  straight  line,  in  spite  of  steel 
decks,  beams  and  other  obstructions,  till  the  direction 
was  changed  by  the  cabin,  otherwise  the  boiler  would 
have  landed  in  the  river. 

Many  of  the  staybolts  were  broken  either  entirely, 
or  for  a  greater  portion  of  the  sectional  area  and 
corrosion  on  the  ends  showed  the  fractures  to  have 
been  old.  The  grooving  was  very  bad  around  stay- 
bolts  and  many  instances  were  present  where  corro- 
sion had  reduced  the  thickness  of  the  metal  to  2 
threads.  In  one  instance  a  small  knife  blade  could 
be  thrust  entirely  through  the  sheet  in  the  crack. 


This  pop,  however,  was  broken  off  the  boiler 
by  striking  an  obstruction,  and  which  dented  the  shell 
deeply  beside  the  valve  and  cracked  the  flange  where 
bolted  to  the  boiler. 

Only  one  boiler  was  in  use  at  the  time,  the  other 
being  washed  and  filled  but  not  ready  to  steam  up. 
The  design  of  the  boiler  was  such  that  it  was  im- 
possible for  a  man  to  see  the  points  where  the  worst 
defects  were,  although  right  on  the  bottom  between 
the  furnaces,  excessive  pitting  was  evident. 

Sidelights  on  the  Explosion 

'THE  entire  deck  from  the  galley  forward  to  the 
deck  house  was  practically  blown  entirely  away, 
(together  with  two  men  painting  the  stack.)  and  all 
the  superstructure.  This  fell  in  the  river  and  all  over 
the  neighborhood  for  several  hundred  feet. 
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A  piece  of  the  steel  partition  of  the  engineroom  was 
neatly  rolled  up,  thrown  600  ft.  across  the  river  and 
barely  missed  going  through  the  roof  of  the  power 
house  of  the  Wisconsin  Gas  &  Electric  Co.  This 
piece  weighed  970  lb. 

A  piece  of  3-in.  pipe  with  a  valve  on  it,  stuck  in 
the  "ground  beside  it  in  the  middle  of  a  flower  bed, 
while  the  gage  glass  cocks  were  found  on  the  beach, 
75  ft.  beyond,  close  together.  A  laborer  tried  to 
dodge  a  flying  sheet  of  steel  and  finally  took  refuge 
behind  a  post  and  the  plate  struck  within  2  ft.,  and 
nearly  blinded  the  man  with  dirt.  A  rivet  head 
struck  a  man  at  the  same  place  and  stunned  him. 

A  piece  of  the  4.y2-in.  fire  main,  20  ft.  long,  went 
out  of  sight  in  the  air,  and  landed  across  the  river 
600  ft.  away  going  through  the  dock  of  the  Goodrich 
Line.  The  pipe  can  be  seen  in  the  doorway  of  the 
shed  at  the  upper  extreme  right  of  Fig.  1. 

A  laborer  at  The  S.  Freeman  &  Sons  Boiler  Co., 
had  just  straightened  up  from  wheeling  in  a  wheel- 
barrow, when  a  sheet  3  ft.  square  came  through  the 
roof  and  landed  between  the  handles,  while  another 
man  was  badly  wounded  in  the  hand  by  another  piece. 

Rivets  sheared  off  the  boiler  and  boat,  were  found 


as  far  as  1000  ft.  away,  and  in  2  instances  in  the  rooms 
of  dwellings.  A  number  of  windows  were  broken  in 
the  pumping  station. 

One  of  the  boiler  tubes  was  projected  to  the  rear 
and  upward,  and  broke  a  yellow  pine  4  by  6-in.  timber 
at  the  top  of  the  tower  shown  at  the  extreme  top  in 
Fig.  1.  It  then  dropped  to  the  ground  just  behind  a 
man  going  over  to  the  boat.  Many  more  bad  accidents 
were  narrowly  averted. 

The  blast  shook  the  entire  city,  and  was  at  first 
believed  to  be  the  gas  reservoirs.  A  man's  hat  was 
thrown  1000  ft.  through  the  air  and  landed  on  the 
pier  beside  a  dredge  at  the  mouth  of  the  harbor. 

The  consensus  of  opinion  after  an  examination  of 
the  parts,  points  to  old  age  and  crystallization  as  the 
direct  cause  of  the  explosion,  with  part  of  the  blame 
thrown  on  the  design,  which  was  such  that  parts  most 
liable  to  fail  were  inaccessible.  The  boat  is  a  total 
loss  and  will  be  turned  over  to  the  underwriters. 

The  engine  was  a  triple  expansion,  19,-33  &  52  by 
39  in.  stroke,  arranged  with  the  high-pressure  cylin- 
der in  the  middle,  the  intermediate  forward,  and  the 
low-pressure  aft. 


CORRESPONDENCE  OF  AN  OLD  ENGINEER  AND  HIS  SON 


M 


Oil  and  an  Oil  Agent 


Y  DEAR  FATHER:— 


I  had  to  work  overtime 
tonight  to  take  ofif  the  back  bonnets  of  the 
Corliss  engine  and  see  what  the  new  brand  of 
cylinder  oil  was  doing,  and  found  your  very  welcome 
letter  awaiting  me  at  the  supper  table,  and  it  was 
"the  magic  balm  that,  once  applied,  removed  that  tired 
feeling."  (This  isn't  Shapespeare,  it  is  MacDougal- 
speare.) 

I  was  very  tired  and  hungry  and,  I'll  admit  it,  a 
little  hot  under  the  collar,  too.  The  manufacturer  of  the 
engine  thought  the  back  bonnets  never  got  hot,  so 
didn't  tap  them  for  eyebolts,  and  I  guess  that  you  have 
been  in  the  business  long  enough  to  know  that  a  hot 
back  bonnet  is  not  the  pleasantest  thing  in  the  world 
to  handle  at  short   range. 

Well,  both  a  ruffled  temper  and  a  blistered  thumb 
will  heal  with  the  lapse  of  time ;  in  the  present  in- 
stance, the  letter  from  home  takes  care  of  the  former, 
while  a  little  cylinder  oil  helps  the  latter  quite  a  lot. 

You  see,  father,  this  day  and  age  is  some  different 
from  the  tallow  cup  and  other  such  inconveniences  as 
you  were  accustomed  to,  and  the  oil  problem  is  not- 
all  that  the  oil  agent  tries  to  make  you  believe.  I 
think  that  the  continual  association  with  lubricants 
is  what  makes  the  average  oil  agent  such  a  smooth 
proposition?     Don't  you? 

We  have  had  very  good  success  with  the  oiling 
system  that  I  told  you  about  several  weeks  ago,  and 
it  is  paying  bigger  dividends  on  the  investment  than 
the  money  the  company  puts  into  finished  goods.  But, 
as  the  fellow  said,  "life  is  just  one  cussed  thing  after 
another,"  and  we  are  having  our  troubles  with  the 
internal  lubrication  problem,  or  rather,  I  might  say, 
have  had,  for  the  last  prescription  has  either  "proved 
itself  the  proper  remedy,  or  else  created  a  new  dis- 
ease." 

We  were  using  the  550X  brand  of  cylinder  oil  for 
some  time  and  were  having  very  fair  results,  that  is, 
for  the  wide  range  through  which  we  have  to  use  it,  on 
pumps,  high  and  low  speed  engines,  1,  3,  and  4-valve 
engines,  simple,  compound,  and   triple,   some   pistons 


with  snap  rings,  and  some  with  steam  set  rings  and 
others  with  spring  set  rings. 

It  is  part  of  the  old  man's  creed  to  look  inside  of 
things  about  every  so  often  and  see  how  things  are 
getting  along.  Everything  had  been  pretty  fair,  as 
I  said,  till  we  got  another  lot  of  5  barrels  of  cylinder 
oil,  and  then  things  began  to  happen. 

Valves  began  to  groan,  and  stick,  and  on  some 
engines  it  seemed  to  take  fully  twice  as  much  to  do 
the  same  work,  while  on  others  the  more  we  pumped 
in,  the  worse  it  got,  till  we  were  all  disgusted.  Al- 
though we  have  as  good  oil  separators  as  there  are 
anywhere,  yet  we  began  to  get  oil  in  the  boilers. 

I  half  imagined  that  the  Chief  had  a  notion  that 
we  were  prejudiced  against  the  oil,  or  the  firm,  or 
something,  or  that  we  were  "plugging"  in  favor  of 
some  other  oil  or  firm.  Yet,  he  didn't  say  much,  only 
to  keep  close  watch  of  it.  One  day  the  agent  called, 
and  let  me  say,  father,  that  he  fully  lives  up  to  his 
reputation  as  a  "smooth  proposition." 

He  talked  more  and  said  less  in  about  an  hour 
than  any  man  I  ever  saw  and  the  sum  and  substance 
of  his  talk  was  to  the  effect  that  we  didn't  know 
how  to  use  cylinder  oil.  That  is  a  stock  expression 
of  all  of  them,  but  this  time,  the  agent  sort  of  put  his 
foot  in  it,  for,  while  the  Chief  is  a  very  modest  man, 
and  doesn't  claim  to  know  very  much,  yet  it  isn't 
healthy  for  anyone,  especially  an  oil  agent,  to  tell 
him  of  it. 

They  had  words,  and  the  agent  left,  saying  that 
perhaps  there  really  MIGHT  be  something  wrong  with 
the  last  batch  of  35,000  barrels  that  they  had  just 
received,  and  a  lot  more  talk  like  that.  He  said  that 
he  would  go  right  back  to  the  office,  and  get  Cleve- 
land, on  the  long  distance,  or  Cincinnati,  or  some 
other  town, — I  don't  recall  now, — and  raise  cain  about 
it.  Well,  he  overreached  himself.  It  seemed  that 
nothing  short  of  barbed  wire  could  hold  the  things 
he  intended  to  say  to  the  fellow  at  the  other  end  and 
it  looked  suspicious. 

So  I  did  a  little  detective  work  on  my  own  ac- 
count.     You    remember    my    speaking    about    Crissy 
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Montgomery  who  had  to  go  to  work  because  his  father 
was  on  the  wrong  side  of  the  wheat  market  a  few 
years  ago?  Well,  Crissy  is  with  us  now,  in  the  office, 
looking  after  part  of  the  sales  end.  I  'phoned  him  to 
come  to  the  engine  room  at  once,  and  quickly  explain- 
ing, started  him  on  the  trail  of  the  oil  agent. 

In  an  hour  he  returned,  followed  in  a  few  minutes 
by  the  agent.  Oh  yes,  "there  had  been  some  mistake 
at  the  other  end,"  so  the  agent  said,  and  "what  he 
said  to  the  General  Manager  at  the  other  end  was  a 
shame,"  according  to  his  story  of  the  'phone  con- 
versation. 

And  yet.  father,  as  old  a  man  as  the  Chief  is  in 
the  game,  he  took  the  medicine  straight,  and  when 
the  agent  said  he  would  have  the  wagon  call  and  get 
the  remaining  barrels  of  oil,  and  replace  them  with 
some  of  another  brand  that  he  had  just  received  from 
the  refinery  the  day  before,  the  Chief  cooled  off  and 
said,  "all  right." 

More  work  for  Crissy.  The  agent  didn't  say  why 
he  didn't  bring  the  new  oil  up  and  take  the  old  oil 
back,  instead  of  taking  the  defective  oil  back  to  the 
warehouse  first,  and  making  another  trip  in  order 
to  bring  us  the  new  oil. 

Well,  in  about  2  hr.  after  the  old  oil  left,  the 
team  brought  back  a  new  barrel  of  cylinder  oil  with 
the  paint  still  damp  on  it.  The  agent  called  the 
Chief's  attention  to  this,  in  order  to  prove  that  the 
oil  had  been  received  from  the  refinerv  the  dav  before, 
"in  the  original  package." 

We  used  it  for  a  week  or  so,  and  of  course  there 
was  no  change  for  the  better;  in  fact,  matters  got 
worse,  so  the  Chief  had  the  agent  call  again.  The 
agent  actually  tried  to  prove  that  the  engines  were 
running  better,  and  really  earned  his  salary  for  a  while. 

I  called  the  Chief  over  to  look  at  a  trap  that  was 
working  all  right,  while  the  agent  was  listening  to  the 
engines  all  over  with  a  stick  in  his  teeth  and  his 
fingers  in  his  ears.  The  Chief  listened  as  if  his  salary 
was  being  doubled,  and  he  called  me  out  into  the 
boiler  room  where  he  slapped  me  on  the  back,  and 
laughed  good  and  hard. 

He  went  back  to  the  agent  and  I  sent  for  Crissy. 
Crissy  strolled  in  with  a  few  papers  in  his  hand 
looking  little  like  the  "man-out-of-work"  disguise  that 
he  had  assumed  while  emulating  Wm.  Burns.  Then 
the  Chief  said  to  the  agent. 

"Well  what  did  you  say  to  those- people  over  at 
Toledo,  or  Toronto, — where  was  it? — and  what  did 
they  say?  Tell  me  exactly,  now,  for  I  want  to  get 
to  the  bottom  of  this  thing." 

"Well,  sir.  Chief,  it  was  (here,  have  a  cigar)  it  was 
a-  shame,  the  way  I  ripped  the  manager  up  the  back 
over  the  'phone  about  that  oil.  I  told  him  that  he 
dare  not — DARE  not,  mind  you, — dare  not  trifle  with 
my  best  customers  in  this  unscrupulous  manner,  and 
that  if  that  was  the  way  he  did  business,  he  could  go 
to  hades,  refinery  and  all,  and  that  I  would  go  and 
get  a  position  with  the  Foster-Lockwood  people. 

"\Miy,  Chief,  central  threatened  to  cut  me  off  and 
have  me  arrested  and  all  that  and  I  defied  her.  Yes, 
sir,  defied  the  telephone  trust.  I  turned  that  refinery 
inside  out,  believe  ME.  I  won't  stand  for  this  kind 
of  business.*' — and  the  way  that  oil  agent  laid  out 
those  big  guns  in  order  to  save  5  barrels  of  oil,  was 
a  caution. 

Father,  if  it  hadn't  been  so  tragic,  it  would  have 
been  laughable.  Then  he  went  on  about  this  new 
brand  of  oil,  this  "Diamond  Superheat"  brand,  as  he 


called  it.  The  Chief  put  in  a  word  now  and  then, 
and  it  was  like  throwing  the  governor  belt  off,  for  the 
agent  fairly  outdid  all  former  records. 

"Are  you  sure,  quite  sure,  Tom,  that  you  had  the 

main  office  on  the  long  distance?  and  that  you " 

began  the  Chief. 

"Sure!  Sure?  Sure  I'm  sure.  Didn't  it  cost  me 
$3.35  just  to  tell  them  that  you  were  a  valued  cus- 
tomer of  mine,  and  that " 

"And  that  this  new  barrel  is  really  that  brand  of 
95  cent  'Diamond  Superheat'  oil  that  your  company 
spent  $65,000  to  perfect?" 

"Well  it  certainly  is,  and  if  it  hadn't  been  for " 

began  the  agent  when  Crissy,  in  response  to  a  wink, 
cut  in  with : 

"Say,  but  I  should  think  that  you  would  make 
pretty  good  money  writing  plays.  It  is  a  shame  to 
spoil  it,  but  as  a  matter  of  fact,  didn't  you  leave  here 
that  day  and  call  up  your  wife  and  tell  her  that  you 
would  not  be  home  to  dinner,  or  lunch,  as  you  would-be- 
wealthy  people  call  it,  and  didn't  she  tell  you  that  she 
wanted  some  money,  for  you  said  that  you  had  only  a 
balance  of  about  75  cents  in  the  bank? 

"And  that  day  that  you  were  foxy  enough  to  get 
the  oil  from  here  first  before  bringing  up  the  new 
barrel,  you  took  back  4  barrels,  to  your  warehouse, 
unloaded  only  3  and  painted  the  fourth,  right  on  the 
wagon,  and  stenciled  it  'Diamond  Superheat.'  In  fact, 
you  did  the  stenciling  yourself,  for  you  got  some  of 
the  blue  paint  off  the  barrel  on  your  gray  trousers 
and  you  swore  at  the  man  for  putting  on  too  much 
paint,  and  there  is  the  paint  on  your  trousers  yet. 

"As  a  matter  of  fact,"  continued  Crissy,  getting 
warmed  up  to  his  subject,  while  the  agent  was  as 
white  as  a  sheet,  "this  barrel  of  'Diamond  Superheat' 
that  you  bragged  up  so  much  is  one  of  the  barrels  you 
took  from  here, — one  of  the  original  5, — and  those  5 
were  the  result  of  an  experiment  of  yours,  trying  to 
compound  an  oil  and  using  your  best  customers  as 
'goat'  to  experiment  on.  That  is  so,  and  you  know 
it,  too." 

"W-w-w-why, — h-how  did — you  find  it  out?"  stam- 
mered the  agent  in  dismay.  "Wh-wh-where  were 
you?" 

"Well,  I  trailed  you  that  day  you  were  supposed  to 
have  fused  the  wire  from  here  to  Oshkosh,  or  soine 
place,  and  I  can  tell  you  just  where  you  went  and 
what  you  did.  You  'phoned  your  wife  from  Sandifer's 
grocery,  because  it  was  free,  instead  of  using  the  pay 
station  at  the  drug  store. 

"I  went  into  your  office  and  asked  for  a  job  just 
to  get  a  chance  to  see  the  way  you  were  flim-flamming 
the  Daneberg  Mfg.  Co.  I  guess  that  the  goods  are 
all  wool  and  warranted  not  to  shrink,  ain't  they,  old 
man?"  said  Crissy  as  a  wind-up. 

The  oil  agent  slowly  headed  for  the  door,  through 
which  he  passed,  20  yr.  older.  Father,  right  down  in 
my  heart,  I  was  sorry  for  that  man.  Really  I  was. 
He  has  no  trade,  he  knows  no  business  but  that  of 
selling  lubricating  oils,  and  he  has  been  proven  to  be 
so  crooked  at  that,  in  this  town,  that  he  has  to  sleep  in 
a  house  with  a  wing  on  it. 

We  all  looked  at  each  other  a  while,  the  Chief, 
Crissy  and  I,  and  finally  the  Chief  said:  "Boys,  that 
was  a  mighty  fine  piece  of  work  you  laid  out,  and  got 
away  with.  Crissy,  you  ought  to  be  on  the  Chicago 
police  force,  instead  of  having  your  nose  stuck  in  a 
sales  directory  around  here.  \\'here  did  you  boys  learn 
to  do  that  kind  of  a  stunt,  anyway?" 
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"Back  at  the  Bergville  Technical  Institute,"  said 
Crissy,  and  he  left  for  the  office  as  if  it  were  an  every- 
day event.  The  Chief  sat  at  his  desk  thinking  and 
laughing,  and  finally  picked  up  the  'phone  and  ordered 
up  a  barrel  of  oil  from  Jim  Hendrie,  another  oil  agent. 
Jim  has  the  reputation  of  being  so  straight  that  he 
could  tramp  meal  in  a  gun  barrel. 

And  this  all  brings  me  back,  father,  to  the  cylinder 
oil  problem  again.  We  had  the  usual  time  experi- 
menting with  everything  till  we  got  the  feed  set  just 
right,  and  tonight  when  I  examined  the  exhaust  valves, 
they  were  getting  plenty  of  oil,  which  is  a  drop  every 
20  revolutions,  and  as  the  cylinder  is  15  by  36  in.  this 
means  that  one  drop  of  oil  lubricates  about  275  to  300 
sq.  ft.  at  a  temperature  of  about  360  deg. 

Tell  mother  that  Hazel  wants  to  know  how  to  knit 
socks  with  ribs  in,  and  how  to  knit  mittens  with  2 
colors  of  yarn.  Here  is  her  address  on  a  separate  slip 
of  paper,  so  mother  can  write  direct.  They  might  as 
well  get  acquainted  now  as  any  other  time. 
Affectionately  your  son, 

Donny  MacDougal. 


FOREIGN  POWER  PLANT 
DEVELOPMENT 

Low  Explosion  Motor 

By  J.  H.  Blakey 

AT  the  Glasgow  (Scotland)  exhibition  of  1901  there 
was  exhibited  an  engine  run  by  gas  which  it  pro- 
duced itself  from  powdered  coal  fed  into  a  hop- 
per. It  attracted  some  attention  at  the  time,  but 
it  was  not  a  success,  for  some  unexplained  reason,  and 
it  has  not  been  heard  of  since.  Recently  Dr.  Archibald 
Low,  of  England,  has  produced  an  engine  of  the  same 
type  which  has  been  so  successful  that  a  great  deal  is 


PIG.   1.     TRANSVERSE    SECTION  OF   LOW   EXPLOSION  MOTOR 

now  expected  of  this  form  of  motor.  The  last  engine 
built  is  one  of  loo-hp.,  with  i  i6-in.  cylinder,  and  it  is 
claimed  that  its  consumption  of  fuel  is  only  half  a  pound 
per  horsepower  hour.  This  small  consumption  alone 
would  commend  it  to  all  users  of  power,  but  in  addition 
it  uses  small  bituminous  coal  or  coal  dust  which  can 
be  bought  for  $1.25  a  ton — about  i/io  of  the  price  of 
the  cheapest  crude  oil. 

Excess  of  weight  of  the  combustible  over  the  Diesel 
motor  is  about  30  per  cent.  It  owes  its  high  efficiency 
to  the  large  use  which  is  made  of  what  in  other  motors 
is  waste  heat.  Except  for  the  gas  producer  at  the  back 
of  the  cylinder,  its  dimensions  are  no  greater  than  that 
of  a  gas  motor  of  the  same  capacity. 

Danger  of  accident  by  an  explosion  is  reduced  to  a 
minimum   because    the    gas    is    produced   only   as   it   is 


needed.  It  has  one  defect,  however :  it  is  not  self  start- 
ing; but  it  may  be  started  with  any  kind  of  gas,  and 
after  running  for  2  or  3  min.  it  is  able  to  take  care 
of  itself. 

Attempts  previously  made  to  feed  an  engine  with 
unwashed  gas  have  resulted  in  a  tarry  deposit  in  the  cyl- 
inder, which  soon  proved  very  detrimental  to  the  work- 
ing of  the  engine ;  the  Low  motor  seems  to  be  free  from 


FIG.   2.      COMPLETE   LOW   MOTOR 

this  defect,  which  is  attributed  to  the  fact  that  the  cyl- 
inder never  gets  cool  enough  to  condense  the  gas  sup- 
plied to  it. 

Referring  to  the  drawing  it  will  be  seen  that  A  is  a 
hopper  into  which  the  coal  is  poured,  and  into  which 
project  the  ends  of  the  4  tubes  B,  each  containing  a 
conveyer  screw  which  terminates  in  the  cinder  chamber 
E.  It  will  be  noticed  that  the  ends  of  these  tubes  are 
open  to  the  air  in  the  cinder  chamber.  In  the  lOO-hp. 
engine  these  tubes  are  2  in.  in  diameter,  and  are  pierced 
with  half-inch  holes  in  that  part  which  passes  through 
the   gas  chamber   C.     This   chamber  connects   with  the 


PIG.    3.      CYLINDER    END    OP    LOW    MOTOR 

cylinder  D,  and  in  the  supply  pipe  is  an  automatic  valve 
which  is  set  to  admit  the  correct  quantity  of  air.  The 
tubes  B  run  through  the  cylinder,  from  which  is  taken 
the  heat  to  produce  the  gas.  The  engine  is  run  at  a 
cylinder  pressure  of  90  lb.  per  square  inch.  In  the  100- 
hp.  model  the  coal  supplied  may  be  as  large  as  a  quarter 
of  an  inch,  though  in  the  earlier  models  made  for  ex- 
perimental purposes  the  coal  used  was  not  coarser  than 
sugar. 
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FINDING  RADIUS 

HAVING  read  W.  Simpson's 

radius  of  a  flange  in  May 
in  a  rule  that  I  have  used  for 
Mr.  Simpson's  measurements 
the  arc   of  the   flange.     Then 
similar  triangles  and  B  C  is  to 
or,   by   substitution   and   expre 
the  form  of  arithmetic, 


OF  FLANGE 

article  on  fintling  the 
15  issue,  I  am  sending 
several  years.  Taking 
let  BD=  diameter  of 
ABC   and   D  A  C   are 

A  C  as  A  C  is  to  C  D 
ssing  the   operation   in 


B 

/-^"^ 

^""""^^    A 

BC=   ^Q'  0.6SS 

7 

DIAGRAM     FOR    FINDING    RADIUS     OF     FLANGE 

0.635    5.0625 


5.0625     X 
5.0625  X  5.0625 


X  = 


41.006,25  in. 


0.625 
41.006,25  +  0.625  =  41.631,25 
41.631,25  -f-  2  =  20.815  +  in.  =  radius  of  flange. 
F.  R.  Lewis. 

Strength  of  Pipe 

^^E  recently  shipped  National  Tube  Company  a  joint 

of  5  3/16-in.  casing  for  inspection.    This  joint  was 

part  of  a  liner  which  we  placed  in  a  well  near  Gore, 

Ohio,  after  it  had  been  completed  and  shot.     We  de- 


We  decided  to  put  the  shot  off  with  the  hope  that  the 
joint  of  liner  would  come  out  following  the  shot.  It, 
however,  lodged  about  1500  ft.  from  the  top  and  after 
working  with  it  for  some  days  we  were  able  to  put 
a  bell  socket  over  it  and  brought  the  joint  out  in  its 
present  condition.  This  well  was  3000  ft.  deep  and 
the  6^-in.  casing  was  not  damaged  in  any  way. 

It  will  be  noted  that  length  of  casing  which  is 
normally  about  18  to  20  ft.  was  compressed  to  a  length 
of  about  8  ft.,  but  careful  examination  will  show  no 
fracture  in  the  material  notwithstanding  the  enormous 
punishment  to  which  it  was  subjected.  We  believe 
this  demonstrates  the  fact  that  the  material  which 
enters  into  National  pipe  is  of  the  highest  quality, 
otherwise  it  would  not  stand  such  unusual  and  severe 
punishment  and  distortion  as  is   shown  in  this  case. 

L.  F.  H. 

METALLIC  PACKING 

I^EPLYING  to  Charles  J.  Mason's  inquiry  in  regard 
to  the  use  of  metallic  packing  for  pumps,  issue  of 

April  1,  I  have  the  following  to  say : 

An   engineer,   running  a  gasoline  traction  engine, 

had  trouble  with  the  circulating  pump.     The  lift  was 

only  about  6  ft.,  but  even  with  that  he  couldn't  get 


PUMP  aARRCL- 


VMM/MWM//}/^/^//, 


<: 


£CC£A/rR/C  SrfMR- 


V//J?M^?J^?/^/^^^/J^? 


PUMP  ROD  Off  P/SrON 


MAIN  SHAFT 
Or£NG/Ne 


CIRCULATING   PUMP    STUFFING    BOX 

packing  to  stay  in  the  pump.  The  illustration  shows 
the  pump  in  outline. 

On  examination  I  found  that  there  was  no  guide 
for  the  pump  rod,  which  also  acted  as  piston,  except 
the  stuffing  box,  stuffing  and  gland.  Consequently, 
there  was  an  up  and  down  motion  of  the  pump  rod  as 
the  eccentric  pushed  or  pulled. 

We  tried  fiber  packing,  asbestos  packing,  rubber, 


I 


PIPE    COMPRESSED    BY    NITROGLYCERINE 


cided  to  give  the  well  a  second  shot  and  placed  in  it 
150  quarts  of  nitroglycerine  with  a  20-quart  anchor 
shot.  We  then  pulled  the  liner  and  after  getting  it 
out  we  discovered  that  one  joint  was  still  in  the  hole. 


and  almost  everything  we  could  think  of  without  suc- 
cess. Then  I  took  an  old  rasp  and  cut  some  babbit, 
which  I  mixed  with  No.  4  lead  shot,  graphite,  and  oil, 
and  packed  the  pump  with  it. 
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The  packing  did  not  work  out,  and  there  was  no 
binding,  as  the  oil  and  graphite  worked  splendidly. 
The  packing  leaked  some,  but  did  better  than  any 
other  we  tried.  The  stuffing  box  was  only  about  3/^ 
in.  deep,  and  the  pump  rod  about  l}i  in.  in  diameter, 
and  the  eccentric  made  about  2-in.  stroke.  I  believe 
metallic  packing  good  if  the  rod  runs  nearly  true. 

Edward   Skillman. 


DEFECTIVE  VALVES 

J]NCLOSED  find  a  sketch  of  a  slide  valve  as  used 
on  an  engine;  the  defect  was  not  discovered  for 
several  years  when  the  engine  was  over-hauled  and 
repaired.  Port  A  did  not  come  into  use  until  the 
valve  had  made  about  half  its  movement. 


^^^^^^^^^^^^^^^^^^$^^^^^^^^ 


PIG.  1.     DEFECTIVE  SLIDE  VALVE    - 

Figure  2  is  a  sketch  of  a  double  ported  piston 
valve  which  had  been  repaired,  but  the  engine  did  not 
work  right  and  was  taken  apart  to  find  the  cause. 

This  was  a  high-speed  engine  and  the  steam  ad- 
mission was  not  quick  enough.  It  was  found  that 
when  port  A  was  beginning  to  open,  port  B  had  Yx  in. 
yet  to  travel  before  it  would  open. 


7ZZZZZP, 


'^//////////////////M 


FIG.   2.     •PISTON   VALVE    WITH    INCORRECT   PROPORTIONS 

Cases  like  this  show  that  it  is  not  well  for  the 
engineer  to  trust  too  much  to  the  other  fellow  when 
the  valves  of  his  engine  are  being  tampered  with  in 
any  way.  J.  G.  G. 


SOME  EASILY  REMEMBERED  INSTRUCTIONS 
FOR  SHAFT  GOVERNORS 

SUGGESTIONS  given  below  for  adjusting  and 
handling  shaft  governors  are  not  new  but  I  have 
found  a  knowledge  of  them  essential  when  taking  ex- 
aminations for  license  and  present  them  to  readers  of 
Practical  Engineer  in  a  form  easily  remembered. 

To  increase  the  speed  on  a  shaft  governor  put 
more  tension  on  the  springs,  or  take  ofif  weights. 
By  putting  more  tension  on  the  springs  it  will  take 
more  revolutions  per  minute  to  drive  the  weights  out 
and  overcome  the  tension  of  the  springs.  By  taking 
off  weights  there  will  be  less  centrifugal  force,  and 
the   springs   will   hold   the   smaller   weights   closer   to 


the  shaft  than  they  can  the  heavier,  therefore  the  speed 
of  the  engine  will  increase. 

On  the  inertia  type,  to  increase  the  speed  of  the 
engine  put  more  tension  on  springs,  or  take  weights 
from  long  arm. 

There  are  2  types  of  eccentrics  in  use  with  shaft 
governor,  the  slotted  and  loose  eccentric. 

The  slotted  eccentric  on  most  engines  does  not 
change  the  lead,  while  in  others  it  does  to  a  certain 
extent;  this  eccentric  moves  across  the  shaft,  changing 
the  valve  travel.  An  overhanging  pin  may  be  used 
in  place  of  a  slotted  eccentric ;  it  is  more  accessible 
and  does  away  with  the  eccentric.  With  this  gover- 
nor the  speed  is  controlled  by  shortening  the  valve 
travel,  thereby  giving  an  earlier  cutoff. 

With  the  loose  eccentric,  if  it  was  on  the  main 
valve  it  would  change  lead  at  every  change  of  load, 
as  the  governor  changes  the  angle  of  advance  of  the 
eccentric  at  different  loads,  but  the  loose  eccentric  is 
only  used  on  riding  cutoff  valves. 

It  must  be  noted  that  when  the  weights  are  in 
the  outermost  position  the  lead  is  not  sufficient  to 
cause  the  engine  to  run  away  with  no  load. 

To  tell  whether  a  governor  gives  a  constant  or  a 
variable  lead,  move  weights  out  and  in  while  the  en- 
gine is  on  dead  center  and  by  watching  the  valve  you 
can  tell  whether  the  lead  changes.    Leon  N.  Webster. 


BOILER  FORMULAS  TO  BE  MEMORIZED 

'PHESE  formulas,  I  think,  would  help  many  an  engi- 
neer  in  an   examination   if  committed   to   memory 
and  I  recommend  them  as  a  good  mental  exercise  at 
odd  moments. 

TSXtX  Eff 
BP  = 


WP  = 


R 

TS  X  t  X  Eff 


FS  = 


RX  FS 
TS  X  t  X  Eff 


PXR 
PXRXFS 


S  = 


EffXt 
PXRXFS 


t  = 


Eff  = 


TSX  Eff 
PXRXFS 


TSXt 
B  P  =  Bursting  pressure. 
W  P  =:=  Working  pressure. 
F  S  =  Factor  of  safety. 

t  =  Thickness. 
E  f  f=  Efficiency  of  joint. 
T  S  =  Tensile  strength. 
P  =  Actual  pressure. 
R  =  Radius. 
S  =  Actual  stress  in  metal  at  joint. 

R.  F.  Price. 

In  THE  FIELD  of  Safety  elevator  working,  a  notable 
new  departure  is  the  Newson  Cableless  elevator,  which  is 
operated  by  square  threaded  nuts,  with  safety  lips  oper- 
ating on  threaded  columns,  placed  at  the  corners  of  the 
elevator  shaft.  The  invention  has  been  perfected  in  the 
west,  and  a  trial  installation  is  now  operating  in  Salt  Lake 
City,  where  a  test  was  recently  made. 
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CONDENSER    OPERATION 

J  BELIEVE  that  the  method  described  in  the 
article  on  page  555,  of  the  June  1  issue  of 
Practical  Engineer,  regarding  condenser  surface, 
is  rather  antiquated,  as  I  will  attempt  to  show, 
and  the  solution  ofifered  is  by  no  means  one  that  can 
be  worked  out  by  the  ordinary  laymen.  S  and  W  are 
all  right,  but  T  is  rather  hard  to  arrive  at.  Would 
it  not  be  better  to  decide  first  what  vacuum  the  con- 
denser is  to  maintain,  and  then,  from  a  steam  table 
get  the  temperature  of  this  vacuum?  This  will  make 
it  far  easier  to  arrive  at.  Also  t  is  too  indefinite  a 
figure,  and  when  estimating  condensing  surface,  you 
naturally  want  to  get  at  the  exact  amount  of  surface 
necessary  for  given  requirements,  rather  than  assume 
any  approximate  figure.  The  best  way  to  arrive  at 
this  is  to  take  the  temperature  of  the  circulating  water, 
and  add  this  to  the  same  figure  plus  15 ;  then  divide 
by  2.  As  an  example,  assume  that  we  have  circulating 
water  at  a  temperature  of  70  deg.  Present  condenser 
practice  demands  that  the  out-going  circulating  water 
is  figured  at  but  15  deg.  rise,  which  makes  the  out- 
going water  85  deg. 
70  -f  85         155 

■ —  = =77.5  mean  temperature. 

2  2 

Again  L  is  not  wholly  correct,  as  modern  conden- 
ser practice  calls  for  each  pound  of  steam  containing 
1000  B.t.u.  This  has  been  determined  by  actual  prac- 
tice and  experience.  I  presume  your  c,  the  figure 
which  is  mentioned  as  180,  is  the  co-efficient  of  heat 
transmission.  The  writer  is  extremely  low  in  this 
figure,  for  the  reason  that  this  is  usually  figured  on  at 
300  or  more.  The  largest  condenser  builder  in  the 
world,  who  is  very  conservative  in  estimating,  figures 
300  as  the  co-efficient  of  heat  transmission.  Others 
figure  350,  400,  and  ofttimes  450.  The  writer  does  not 
believe,  however,  that  any  figure  over  300  is  safe,  for 
the  reason  that  it  is  only  natural  that  after  a  condenser 
is  in  operation  some  little  time  there  will  be  a  settle- 
ment bound  to  accumulate  on  the  inside  of  the  tubes, 
which  will  greatly  impair  the  heat  transmission. 

Now,  figuring  the  same  problem  that  was  men- 
tioned in  the  article,  by  my  way  of  figuring,  you  will 
arrive  at  the  following  figures : 

15,000  X  1000 

=Square  feet  of  cooling  surface. 

300  (125  — 70 -f  85) 


You  will  note  in  the  above  that  we  are  taking  125 
deg.  as  the  temperature  of  the  steam.  In  modern  con- 
denser practice,  it  is  usually  a  26-in.  vacuum  that  is 
figured  on  for  engines  running  condensing,  and  the 
steam  temperature  corresponding  to  this  26-in.  vacuum 
is  125  deg. 

This  gives  us 

15,000,000 


300  (125  —  77.5) 
150.000 


3  X  47  5 

150,000-^-142.5 

1,500,000-^1425  =  1053   sq.  ft.  of  cooling  surface. 

It  is  evident  from  the  article  that  the  author  fig- 
ured on  the  temperature  of  the  ingoing  water  at  ap- 
proximately 68  deg.,  and  coming  out  15  deg.  higher, 
or  83  deg.  If  the  problem  is  worked  out  on  this  basis, 
then  but  1010  sq.  ft.  would  be  recommended  by  any 
of  the  conservative  builders.  N.  Owitz. 


METALLIC  PACKING  FOR  PUMPS 

J^EPLYING  to  the  letter  of  C.  J.  Mason,  on  page 
378  of  April  1  issue  of  Practical  Engineer,  regard- 
ing the  use  of  metallic  packing  for  water  ends  of 
pumps,  I  am  submitting  a  sketch  of  packing  which  has 
proven  satisfactory.  The  sketch  shows  an  ordinary 
form  of  stuffing  box  in  which  A  is  the  body  of  the 
box,  B  the  gland,  and  C  the  piston  or  plunger.  D  is 
a   solid   piece   of  cast   iron   turned   to  fit   the   stuffing 


CROSS    SECTION    OP    A    SUCCESSFUL,    METALLIC    PACKING    FOR 

PUMP    RODS 

box  and  then  sawed  in  2  pieces.  E  is  a  soft  metallic 
packing  and  F  is  a  flax  packing. 

This  outfit  is  made  by  the  Elastic  Metallic  Pack- 
ing Co.  It  has  been  on  the  boiler  feed  pump  for  about 
3  yr.  and  is  still  as  good  as  ever.  It,  of  course,  has 
to  be  followed  up  occasionally,  especially  when  there 
is  great  change  in  the  temperature  of  the  water.  The 
flax  packing  takes  up  any  weeping  that  occurs  past 
the  metallic  packing  and  the  small  flax  packing  has 
been  renewed  about  once  or  twice  a  year. 

This  style  of  packing  has  been  adopted  for  all 
cold  water  pumps  as  well  as  the  boiler  feed ;  for  these 
pumps  Belmont  packing  is  used  in  place  of  the  flax, 
but  this  is  really  a  flax  packing  with  a  covering  on  it. 

W.  F.  S. 


Some  interesting  details  of  the  work  being  done  at 
Falls  Village,  Corm.,  in  the  construction  of  the  great 
power  plant,  were  recently  given,  according  to  the  Con- 
necticut Western  News.  It  is  proposed  to  utilize  the  old 
high  level  canal  from  Great  Falls  for  about  i6oo  ft.  to 
a  point  opposite  the  pool  at  the  foot  of  the  rapids  below 
the  falls,  taking  water  from  the  canal  to  a  power  station 
on  the  river  bank  at  the  pool. 

A  low  concrete  dam  will  be  built  across  the  river  on 
the  ledge  just  above  the  railroad  bridge,  extending  under 
the  bridge  at  the  east  end  to  an  intake  to  be  built  just 
above  the  original  intake  of  the  old  canal.  This  intake 
will  be  of  concrete  with  headgates  to  control  the  amount 
of  water  flowing  into  the  canal,  and  will  also  be  provided 
with  gates  for  sluicing  ofif  ice  and  floating  debris,  as  well 
as  sediment. 

It  is  proposed  to  deepen  the  old  canal  and  make  it 
tight  by  lining  with  concrete  or  other  method  which 
may  be  worked  out.  At  the  lower  end  it  will  be  en- 
larged into  a  forbay  and  intake  for  the  penstocks.  This 
forbay  will  be  provided  with  headgates  controlled  from 
the  power  station,  one  gate  controlling  each  of  3  pen- 
stocks to  the  water  wheels  in  the  power  station.  Space 
will  be  provided  for  a  fourth  headgate  and  penstock. 
The  power  station  will  contain  3  4000-hn.  waterwheel 
driven  generators,  each  being  supplied  with  water  from 
one  of.  the  3  penstocks,  a  total  of  12,000  hp. 
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For  Saving  '^ime.    Work  and  'trouble 


Improvised  Gasket;  Tool  for  Cutting  Bolt  Holes 

1  C.  LEE'S  article  in  May  1  issue  calls  to  mind  a 
little  experience  I  once  had  with  a  Fitchburg-  Blake 
vacuum  pump.  The  gasket  between  the  valve  chest 
and  cylinder  blew  out,  one  cold  morning,  and  I  did 
not  have  a  piece  of  packing  large  enough  to  make  a 
new  gasket  and  began  to  think  I  would  have  to  shut 
down  until  I  ran  across  a  piece  of  building  paper  the 
same  as  carpenters  use  between  clapboards,  etc.  I 
cut  the  gasket  out  of  this  paper,  put  a  good  coat  of 
graphite  on  both  sides  and  then  tightened  up  my  cap 
bolts.  The  gasket  worked  fine  until  I  got  some  rubber 
packing,  and  I  think  it  would  have  lasted  sometime  if 
I  had  let  it. 


HOME-MADE    PUNCH    FOB    MAKING    HOLES    IN    GASKET 

A  cheap  but  handy  tool  for  cutting  bolt  holes  in 
gaskets  can  be  made  out  of  a  piece  of  iron  steam  pipe. 
Use  a  pipe  the  size  you  want  the  holes  to  be  and  grind 
it  as  shown  in  the  figure  at  A.  I  have  a  number  of 
them  and  find  them  very  handy  in  a  case  like  packing 
flanges  on  boilers,  etc.,  when  I  cannot  get  at  flange 
to  cut  out  gasket  with  a  ball  peen  hammer.  It  will 
be  best  to  lay  packing  on  a  soft  board  before  cutting 
holes  as  the  iron  pipe  is  rather  soft  and  if  it  comes  in 
contact  with  anything  hard  it  will  turn  the  edge. 

A.  A.  Williams. 

On  the  Center 

pOLLOWING  are  a  few  methods  of  "getting  the  en- 
gine off  the  center."    Figure  1  shows  a  small  piston 
which  may  be  used  with  either  water  or  steam  pres- 
sure.    Opening  either  valve  A  or  B  gives  pressure  to 


PISTON 


PIG.    1    AND    2.     VIEWS    OF    DEVICE    FOR   TURNING    ENGINE    OFF 

CENTER 

the  piston  while  valve  C  is  shut  and  by  closing  A 
or  B  and  opening  C  the  cylinder  will  drain  and  the 
piston  come  down  ready  for  another  push.     Pipe  D  is 


to  drain  any  leakage  which  gets  by  the  piston.  Figure 
2  shows  another  view.  By  inserting  a  pin  in  hole  F 
the  piston  rod  is  turned  around  out  of  engagement. 
Figure  3  is  another  handy  arrangement,  having  the 
derrick  gear  rig  a  small  boy  can  take  a  large  engine 


FIG.   3. 


GEAR  WHEELS  ARRANGED  TO   TURN   ENGINE   OFF 
CENTER 


off  center,  the  gear  on  the  wheel  is  about  4  ft.  long, 
a  section  being  placed  opposite  each  center.  The  above 
methods  may  be  discarded  with  the  right  man  at  the 
throttle.  A.  C.  Waldron. 


I 


Practical  Pointers  for  Steam  Plants 

J)0  not  use  slice  bar  too  hard  on  brickwork,  you  may 

crack  the  brick;  clinkers  will  also  protect  the 
bricks  some,  from  the  heat. 

If  clinkers  stick  to  grate  bars  or  you  think  you 
have  a  dead  fire,  try  water  in  ash-pit. 

Never  put  water  in  the  furnace,  in  order  to  cool 
the  fire  as  you  may  crack  the  grates,  bricks,  dead 
plate  or  door  linings,  and  you  are  liable  to  get  cool 
water  on  fire  sheet. 

Never  take  anyone's  word  that  the  boiler  is  clean, 
look  for  yourself. 

Don't  use  your  good  coal  shovel  for  ashes,  clinkers 
or  hot  fire  and  it  will  last  longer.  In  blowing  out 
water  column,  first  blow  out  sediment  chamber,  by 
opening  valve  on  the  lower  pipe,  then  shut  off  combi- 
nation valve  and  blow  out  through  bottom  valve  then 
open  top  and  shut  the  bottom  valve  and  blow  through 
top  valve,  first  and  last  blow  gage  cocks,  from  bottom 
and  top. 

Don't  run  towards  the  door  if  gage  glass  bursts, 
run  the  other  way  and  first  shut  bottom  combination 
valve,  then  the  top,  take  off  nuts  and  cool  them  off, 
don't  spoil  the  thread  with  the  knife  when  cleaning 
them,  clean  inside  of  combination  valve,  blow  out 
through   top   and   bottom,   be   sure   they   are   clean,   I 
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have  seen  5  glasses  break  in  succession  on  account  of 
a  small  piece  of  glass  left  in  the  bottom.  Be  sure  that 
glass  is  the  right  length,  ^^-in.  inside  each  valve,  see 
that  valves  are  in  line,  tighten  up  nuts  easy  for  a 
start,  shut  valves  and  tighten  up  2  or  3  times,  soak 
glass  and  washers  in  hot  water  before  putting  in, 
try  gage  cocks  while  glass  is  out,  if  short  of  washers, 
try   valve    stem   packing. 

Connect  lubricators  so  as  to  feed  the  oil  through 
reducing  valves  to  pumps  or  engines,  if  reducing 
valve  sticks,  take  it  apart  and  clean  it  with  kerosene. 

Do  not  under  any  consideration  connect  discharge 
from  traps  direct  to  sewer;  if  more  than  one  trap 
is  connected  to  discharge  into  sewer,  connect  them  so 
you  can  tell  which  one,  if  any,  is  leaking.  Take  traps 
apart  twice  a  year,  if  closed  discharge. 

Put  graphite  between  disc  and  disc  holder,  when 
putting  in  new  disc,  also  on  thread  and  bonnet. 

If  safety  valve  sticks,  open  or  closed,  don't  start 
to  hammer  the  valve,  give  the  valve  3  or  4  good 
long  blows;  if  that  doesn't  help,  take  valve  apart  and 
investigate. 

If  steam  gage  doesn't  correspond  with  safety  valve 
and  damper  regulator,  disconnect  it,  blow  out  the  pipes 
and  clean  gages  and  check,  if  still  wrong,  with  a  gage 
that  you  know  is  correct.  It  hardly  pays  to  repair 
a  worn  steam  gage  in  the  shop. 

Never  use  monkey  wrench  on  valves  to  close  them. 
If  escape  pipe  is  connected  to  safety  valves,  be  sure 
to  take  strain  ofif  valves. 

Don't  get  into  the  habit  of  calling  for  outsiders 
to  do  any  work,  if  you  can  help  it ;  practice  is  the  best 
teacher.  C.  M.. 


Patching  a  Boiler 

IN  February,  1913,  we  had  a  patch  put  on  our  72  in. 
by  16  ft.  boiler  on  account  of  a  bulge  12  by  14  in.  in 
diameter  and  1^  in.  deep,  which  the  boiler  repair  man 
said  was  too  deep  to  be  driven  up  again.  To  repair 
it  he  cut  out  the  bulge  and  put  on  an  oblong  patch 
16  by  21  in.  He  stated  that,  because  of  the  location 
directly  over  the  fire,  about  18  mo.  would  be  as  long 
as  we  could  expect  it  to  last  when  another  patch  would 
be  necessary,  etc. 
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PATCHING     A     PATCH 

Well,  in  less  than  6  weeks  leaks  appeared  at  rivets 
and  along  the  seam  and  it  looked  as  though  less  than 
18  mo.  would  see  the  finish.  I  would  recalk  the  patch 
or  have  it  done  by  a  boilermaker;  in  either  case,  in 
2  or  3  days  it  would  leak  again.  At  the  end  of  4  mo. 
there  were  6  or  8  fire  cracks  and  things  were  getting 
worse  fast. 


Thinking  perhaps  I  could  protect  the  patch  with 
firebrick  in  some  manner,  I  thought  of  building  a  pier 
under  it  as  the  best  way.  I  had  never  read  or  heard 
of  such  a  thing  but  thought  I  would  try  it  anyway. 

Securing  a  good  quality  of  firebrick  I  built  a  pier 
as  shown  in  the  figure,  which  explains  itself,  the  bricks 
just  touch  the  rivets  in  the  center  of  patch  and  extend 
3  in.  towards  furnace  door  in  front  and  an  inch  or 
more  at  sides ;  this  was  put  in  in  September  and  has 
been  rebuilt  once  since  at  which  time  there  was  one 
small  leak  at  a  rivet  to  be  calked.  A  smaller  pier 
could  be  made  to  cover  the  patch,  but  this  size  is  much 
more  substantial  and  less  likely  to  be  dislocated  with 
the  fire  tools.  The  brick  are  put  in  without  mortar  of 
any  kind.  In  service  the  brick  become  nearly  incan- 
descent, keeping  the  patch  at  a  nearly  uniform  temper- 
ature at  all  times.  I  think  now  this  patch  will  hold 
indefinitely.  W.  A.  Watson. 


Leak  in  Steam  Pipe 

T'HE  illustration  shows  a  clamp  I  once  used  to  stop 
a  small  sand-hole  leak  in  a  steam  pipe. 
I  took  a  piece  of  iron  ^   in.  thick  and  1  in.  wide 

and  bent  it  as  shown  in  illustration,  then  drilled  a  hole 


CLAMP  FOR  STOPPING  LEAK 

on  the  top  side  and  tapped  it  out  for  a  ^-in.  set-screw. 
Then  I  put  a  piece  of  sheet  packing  over  the  leak, 
and  a  small  piece  of  iron  between  that  and  the  end 
of  the  set-screw.  A.  A.  Williams. 


A  CAUSE  OF  SAVING  that  is  not  often  thought  of  is 
discussed  by  J.  Budd,  in  the  Power  User.  It  might  hap- 
pen that  when  a  sight  feed  lubricator  is  used,  if  it  be 
so  located  that  it  becomes  chilled,  it  is  impossible  to  get 
the  oil  to  feed  constantly  in  small  drops  and  more  oil 
is  used  than  is  needed.  By  so  locating  the  lubricator 
that  it  is  always  warm  to  the  hand,  but  not  too  hot,  it  is 
possible  to  get  a  regular  feed,  which  in  one  instance 
amounted  to  a  saving  of  14  gal.  of  oil  in  6  months,  a  very 
good  saving  for  a  little  change  in  the  location  and  piping 
of  the  lubricator. 


Opportunities  are  abundant  for  the  man  who  pur- 
sues the  right  method. 

It  is  not  so  much  a  question  of  ability  as  it  is  judg- 
ment. 

The  time  spent  in  grasping  temporary  benefits,  added 
to  the  work  for  a  firm  foundation,  will  bring  you  to 
success  quicker  than  you  hope  for. 

Accept  trouble. 

Build  right. — Tips. 
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POWER  PLANT  CHEMISTRY 

Calorimetry,    Equipment    Needed,    a    Complete    Test,    Determination  of  Sulphur 


AS  stated  in  a  previous  issue,  the  most  satisfactory 
and  practical  method  of  determining  the  heat 
value  of  a  sample  of  coal  is  by  the  use  of  a 
calorimeter.  That  this  instrument  has  not  be- 
come the  daily  companion  of  the  engineer  as  has  the 
steam  engine  indicator  is  probably  due  to  the  false 
mystery  supposed  to  surround  the  chemistry  which  is 
involved,  though  the  chemistry  is  easily  understood 
and  the  entire  test  quite  simple  if  the  principles  are 
thoroughly  comprehended  and  the  weighing  and  ther- 
mometer readings  taken  accurately. 


FIG.  1. 


PARTS  OF  A  COAL  CALORIMETER  WITH  ELECTRIC 
IGNITION 


Calorimetry  may  be  defined  as  the  process  of 
determining  the  amount  of  heat  liberated  by  a  chem- 
ical change.  In  our  case  we  refer  to  calorimetry  of 
coal,  being  interested  in  knowing  the  exact  amount 
of  heat  which  is  liberated  when  coal  unites  with  oxy- 
gen. The  instrument  employed  is  of  some  form  so 
that  all  heat  liberated  during  combustion  is  absorbed 
by  a  definite  amount  of  water,  the  temperature  of 
which  can  be  determined  at  all  times  during  the  test. 

As  might  be  expected,  there  are  a  number  of  dif- 
ferent types,  but  for  the  engineer  in  the  plant  a  Parr 
calorimeter  will  serve  the  purpose  nicely,  although  it 
has  been  recognized  as  not  so  accurate  as  a  bomb 
calorimeter,  but  is  more  easily  operated. 

The  outfit  consists  of  a  calorimeter,  thermometer 
graduated  to  1/20  deg.  F.,  a  3-liter  measuring  flask, 
a  chemical  receptacle,  a  measuring  cup,  a  100-mesh 
brass  sieve  with  bottom,  chemicals  sufficient  for  50 
determinations,  pincers,  ignition  wire,  reading  lens 
and  a  camel's-hair  brush.  This  entire  outfit  may  be 
secured  for  $70  with  wire  ignition  and  $75  with  electric 
ignition,  and  under  proper  care  should  last  a  lifetime. 

The  more  convenient  method  of  igniting  the  coal 
is  by  electricity;  the  parts  of  such  an  instrument  are 
shown  in  Fig.  1  and  the  determination  which  follows 
was  made  with  this  instrument. 

Figure  2  is  a  cross  section  of  the  instrument  with 
details  of  the  construction  of  cartridges  for  hot  wire 
and  electric  ignition.  The  outside  casing  is  in  2  parts, 
B  and  C,  separated  by  air  space  and  made  of  papier- 
mache.  An  air  space  separates  this  casing  from  nick- 
eled calorimeter  can,  A,  which  contains  the  water.  A 
cylinder,  E,  open  at  top  and  bottom,  serves  as  a 
deflector  to  aid  the  circulation  of  water.  On  the  bomb, 
D,  are  wings,  G,  which  propel  the  water  when  the 
bomb  is  rotating.     The  cartridge  rotates  on  a  pin,  F, 


when  a  test  is  being  made,  being  kept  in  motion  by  a 
band  running  over  pulley,  P,  on  the  stem  of  the  cart- 
ridge. 

Referring  to  Fig.  2C,  it  will  be  noted  that  the  cart- 
ridge consists  of  a  shell.  A;  the  removable  bottom,  C, 
held  in  place  by  the  cylinder,  E,  and  screw  plug,  D ; 
the  ignition  device  which  is  held  in  place  by  the  cap,  F. 
The  parts,  D,  E  and  F,  have  holes  in  them  which  aid 
in  conducting  the  heat  from  the  cartridge  to  the  water. 
H  and  I  are  binding  posts  for  a  fuse  wire,  G,  which  is 
blown  to  ignite  the  coal.  Connections  from  the  elec- 
tric source  are  made  at  K  and  on  stem  B,  these  being 
electrically  insulated  from  each  other,  by  means  of  the 
contacts  shown  on  the  cover  in  Fig.  1. 

Determination  of  B.t.u. 

'PHE  amount  of  coal  used  in  making  this  determina- 
tion was  0.5  gram,  which  had  previously  been 
dried,  passed  through  a  100-mesh  screen  and  was 
accurately  weighed.  This  was  placed  in  the  cartridge 
and  with  it  were  placed  0.5  gram  of  potassium  chlorate, 
used  as  a  flux,  and  10  grams  of  sodium  peroxide 
(Na,  O,)  which  is  called  the  accelerator  and  furnishes 
the  oxygen  necessary  for  the  combustion  of  the  coal. 
With  the  fuse  G  in  place,  the  cartridge  was  closed 
and  the  cap  F  screwed  tightly  in  place.  The  coal  and 
chemicals  were  then  mixed  thoroughly  by  shaking 
the  cartridge  vigorously.  The  wings  G,  Fig.  '2A,  were 
then  put  in  place  and  the  cartridge  put  into  the  calo- 
rimeter can,  which  contained  2  liters  of  water  at  about 
room  temperature  and  the  calorimeter  was  then  com- 
pletely assembled. 


FIG.  2.   CROSS  SECTION  OF  PARR  CALORIMETER  AND 
CARTRIDGES'  USED  IN  IT 

With  the  thermometer  T  in  place,  the  cartridge 
was  revolved  rapidly  until  the  temperature  became 
constant  at  70.07  deg.  F.,  then  the  electric  circuit  was 
closed,  the  fuse  blown  and  after  ignition  the  circuit 
was  opened.  The  temperature  immediately  began  to 
rise  and  thermometer  readings  were  taken  every  min- 
ute with  the  aid  of  the  reading  lens,  when  the  tem- 
perature of  the  water  began  to  decrease  the  test  was 
completed.  The  highest  temperature  reached  was 
74.66  deg.  F;  the  difference  between  the  initial  and 
final  temperature  was  therefore  74.66  —  70.07  =  4.59 
deg.  F. 
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The  cliemical  changes  which  take  place  during- 
combustion  are  as  follows : 

Xa,  O,  =  Na,  O  +  O   (1) 

C  +  20  =  C02  +  heat   (2) 

Na,  O  +  C  Oo  =  Na.  C  O,  +  heat.  (3) 

2  H  +  O  =  H„0  +  heat (4) 

Na,  O  +  H,0=2  Na  OH  +  heat  .(5) 

Thus  we  see  that  the  sodium  peroxide  gives  up  one 
atom  of  oxygen  which  unites  immediately  with  the 
carbon  of  the  coal  to  form  carbon  dioxide  with  the 
liberation  of  heat.  The  remaining  sodium  monoxide 
(NajO)  unites  with  the  carbon  dioxide  to  form  sodium 
carbonate  (Na,  CO^)  with  the  liberation  of  some  heat, 
also  with  the  combined  water  forming  sodium  hydrate 
(NaOH)  with  the  liberation  of  heat.  What  hydro- 
gen there  may  be  in  the  coal  unites  with  oxygen  lib- 
erated from  the  sodium  peroxide  to  form  water  and 
liberates  heat,  the  water  thus  formed  unites  with  the 
sodium  monoxide  as  explained  above. 

It  will  be  noted  that  there  are  some  chemical 
changes  (equations  3  and  5)  that  give  ofif  heat  which 
do  not  take  place  when  the  coal  is  burned  in  air;  it  is 
necessary,  therefore,  to  make  correction  for  these.  It 
has  been  carefully  determined  by  the  maker  of  the 
instrument  that  only  ?3  per  cent  of  the  heat  liberated 
by  the  chemical  changes  as  described  above  is  due  to 
the  coal  itself,  so  the  total  B.t.u.  liberated  during  com- 
bustion should  be  multiplied  by  0.73  to  give  the  heat 
value  of  the  coal  alone. 

There  are  other  corrections,  also,  which  must  be 
considered  for  accurate  determinations.  It  takes  a 
certain  amount  of  heat  to  raise  the  temperature  of  the 
ash  from  the  initial  to  the  final  temperature,  which, 
naturally,  would  lower  the  final  temperature. 

The  combined  water  unites  with  the  sodium  mon- 
oxide, giving  too  high  a  reading,  and  the  heat  due  to 
the  fuse  must  be  taken  into  account. 

In  the  present  case  it  was  found  that  the  combined 
error  created  by  these  influences  was  an  increase  in 
temperature  of  0.1854  deg.  F.  Subtracting  this  from 
the  maximum  temperature  rise  gives  4.59  —  0.1854  = 
4.4046  deg.  F  as  the  corrected  temperature  rise. 

Since  the  sample  taken  was  0.5  gram,  1  gram  would 
raise  the  temperature  2  X  4.4046  =  8.8092  or  8.81 
deg  F. 

8.81  X  0.73  =  6.43  deg.  F.  =  rise  of  temperature 
due  to  combustion  of  coal  alone. 

The  water  equivalent  of  the  material  used  in  the 
instrument  was  given  by  the  manufacturer  as  135 
grams.  The  water  used  in  the  calorimeter  was  2  liters 
or  2000  grams,  therefore  the  equivalent  of  2135  grams 
of  water  has  been  raised  6.43  deg.  F.  by  the  combus- 
tion of  1  gr.  coal. 

Since  1  gr.  of  coal  raises  2135  gr.  of  water  6.43 
deg.  F.,  1  lb.  of  coal  would  raise  2135  lb.  of  water 
6.43  deg.  F.,  therefore,  to  get  the  B.t.u.  value  per 
pound  of  coal,  multiply  6.43  by  2135,  giving  13,728 
B.t.u. 

To  simplify  calculations  the  manufacture  of  the 
instrument  furnishes  a  constant  by  which  to  multiply 
the  rise  in  temperature  to  give  the  B.t.u.  value  of  the 
coal.  This  constant  can  safely  be  used  as  the  per- 
centage of  error  would  be  small,  depending  on  the 
combined  water  and  ash  in  the  coal.  The  above 
method  is  given,  however,  to  show  how  the  constant 
has  been  derived. 

The  precautions  to  be  taken  when  making  a  calori- 
metric  test  are  to  secure  a  thoroughly  dry  sample, 
make  accurate  weighings,  have  initial  temperature  of 
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the  water  slightly  below  or  at  atmospheric  tempera- 
ture, keep  the  water  well  stirred  and  be  careful  in 
reading  the  thermometer. 

Sulphur  Determination 

^FTER  the  coal  has  been  burned  in   the  cartridge, 

the  bottom  can  be  removed  and  the  contents  taken 
out.  It  will  be  found  in  a  hard  lump,  which  can  read- 
ily be  removed ;  what  small  particles  adhere  to  the 
shell  are  easily  washed  out ;  distilled  water  should  be 
used,  and  the  washings  kept  in  a  beaker  in  which  the 
cartridge  can  be  dissolved. 

This  solution  is  alkaline.  To  it  is  added  enough 
hydrochloric  acid  (H  CI)  to  make  it  acid  and  then 
filtered  to  remove  foreign  particles  which  are  thor- 
oughly washed.  The  filtrate  is  boiled  and  barium 
chloride  (Ba  CI.,)  is  added  and  a  precipitate  of  barium 
sulphate  (Ba  SO4)  will  be  formed  if  sulphur  is  con- 
tained in  the  coal. 

To  find  the  percentage  of  sulphur  the  solution  con- 
taining the  barium  sulphate  is  passed  through  an  ash- 
less filter,  leaving  the  precipitate  in  the  filter  which  is 
put  into  a  crucible  and  burned,  leaving  only  the  dry 
barium  sulphate  which  is  then  weighed. 

The  atomic  weight  of  barium  is  137.4;  that  of  sul- 
phur, 32.06 ;  of  oxygen,  16  ;  the  molecular  weight  of  the 
barium  sulphate  (Ba  SO,)  is  137.4  +  32.06  +  ("i  X  16) 
^=233.46,   and   the   weight   of  the   sulphur   in   the   0.5 

32.06 

gram  of  coal  used  would  be or  0.1373  times  the 

233.46 
weight   of  the   barium    sulphate   left   in   the   crucible. 
Knowing  the  weight  of  the   sulphur  and  the  sample 
from   which   it   was   taken,   the   percentage   is   readily 
calculated. 

For  example,  suppose  the  sample  of  coal  weighed 
0.5   grams,  as  in   the  above  case,  and   the  weight  of 
the  barium  sulphate  was  0.0388  grams,  then  the  per- 
centage of  sulphur  in  the  coal  would  be 
.0388 

0.1373  X X  100  =  1.06  per  cent. 

0.5 

Determination  of  sulphur  from  the  residue  left  by 
a  calorimeter  test  is  rather  awkward,  in  that  so  much 
sodium  peroxide  is  used  that  it  requires  a  large  amount 
of  hvdrochloric  acid  to  make  the  solution  acid.  A 
more  rapid  method  is  to  use  0.5  gram  of  dried  and  pul- 
verized coal;  put  it  in  a  crucible  and  add  5  grams  of 
sodium  peroxide;  mix  these  thoroughly  with  a  fine 
wire,  being  careful  that  no  coal  adheres  to  the  wire 
when  it  is  removed,  heat  the  mixture  over  a  gas  flame 
and  it  will  immediately  fuse;  when  this  has  occurred, 
remove  the  flame,  dissolve  the  residue  in  distilled 
water,  acidulate  with  hydrochloric  acid,  filter  out 
earthy  matter  and  boil ;  then  add  15  cubic  centimeters 
of  a  saturated  solution  of  barium  chloride,  which  will 
precipitate  the  barium  sulphate  and  the  percentage  of 
sulphur  can  be  determined  as  in  the  former  method. 

With  a  little  practice  in  the  use  of  the  calorimeter, 
the  heat  value  of  the  coal  and  the  percentage  of  sul- 
phur using  the  latter  method,  can  readily  be  made  in 
an  hour  to  an  hour  and  a  half.  The  results  obtained 
depend,  of  course,  upon  the  accuracy  with  which  the 
work  has  been  done.  A  variation  of  less  than  1  per 
cent  in  calorimeter  determinations  is  considered  suffi- 
ciently accurate  for  power  plant  practice. 


John  U.  Higinbotham,  formerly  assistant  treasurer 
of  the  National  Biscuit  Company,  has  associated  himself 
in  a  similar  capacity  with  the  Detroit  Lubricator  Com- 
pany, Detroit,  ^lich. 


658 


PRACTICAL    ENGINEER 


July  1,  1913 


Expert  Help   When  In  'trouble.     If  You   Want 
Quick  yinswer  Enclose  a  Stamp 


Engineer's  License  in  Massachusetts 

J  SHOULD  like  suggestions  which  will  help  me  to 
pass  an  examination  for  engineer's  Hcense  in  Massa- 
chusetts. "  S.  McM. 

A.  It  is  not  an  easy  task  to  make  a  thoroughly 
satisfactory  answer  to  the  question  asked.  The  an- 
swer must  be  general,  whereas  every  man  usually 
requires  some  special  assistance.  But  if  the  reader 
will  take  what  follows  with  that  understanding,  per- 
haps he  will  find  something  worth  while. 

I  take  it  that  the  questioner  desires  a  third-class 
engineer's  license,  and  shall  work  from  that  assump- 
tion. This  license  gives  a  man  privilege  to  have 
charge  of  a  plant,  the  engine  of  which  is  50-hp.  or 
less,  and  to  operate  under  another  engineer  any  plant 
in  which  there  is  no  engine  exceeding  150-hp.  It 
will  at  once  be  seen  that  the  latter  category  covers 
some  very  important  plants. 

There  is  one  illusion  that  is  very  generally  held 
by  engineers  that  I  would  like  to  dispel  at  the  outset. 
It  seems  to  be  common  belief  that  if  one  can  only 
get  hold  of  a  set  of  questions  asked  by  examiners,  :ind 
the  correct  answers,  that  his  chances  are  very  good 
for  securing  the  license.  Just  put  away  any  such 
thoughts.  The  examiner  is  mainly  interested  in 
whether  the  applicant  is  a  safe  man.  To  determine 
this,  he  must  take  into  consideration :  Experience,  ap- 
pearance, and  reputation  of  the  man  before  him,  as 
well  as  his  ability  to  understand  the  principles  under- 
lying the  operation  of  the  apparatus  to  be  found  in 
the  power  plant.  The  questions  are  asked  with  this 
one  purpose.  Now,  the  examiner  knows  that  a  par- 
rot would  not  be  a  safe  operator,  no  matter  how 
glibly  he  might  answer  a  set  of  questions.  So  the 
examiner  is  continually  seeking  a  new  way  to  ask 
an  old  question.  But  if  the  man  before  him  really 
understands  the  underlying  principles,  he  has  nothing 
to  fear.  A  set  of  questions  has  one,  and  only  one, 
value — that's  to  serve  as  a  sort  of  review. 

So  much  for  what  not  to  do.  Now  let  us  look  at 
what  should  be  done.  In  the  first  place,  a  knowledge 
of  the  language  sufficient  to  write  a  good  letter  and 
to  fill  out  blanks,  etc.,  correctly  is  without  doubt  an 
asset.  Nearly  every  town  of  importance  now  has  a 
night  school,  and  therefore  any  obstacle  in  this  line 
is  easily  overcome.  At  the  same  time,  one  could  take 
up  arithmetic  and  possibly  algebra.  Algebra  is  a  great 
help  to  any  engineer  and  a  certain  amount  of  arithme- 
tic is  absolutely  essential.  Here  are  some  things  nec- 
essary to  know  how  to  compute :  circumference  of 
circle  (for  safety  of  boilers,  flywheel,  changes  in  gov- 
ernor, etc.)  ;  area  of  circle  (pressure  on  piston,  cylin- 
der head,  boiler  head,  bolts  and  stays)  ;  surface  of 
cylinder  (tube  surface,  boiler  heating  surface) ;  volume 
of  cylinder,  percentage,  square  root,  etc. 

The  book  of  boiler  rules  should  be  studied  and  the 
applicant  should  be  familiar  with  all  laws  and  rules 


relating  to  plants  covered  by  the  license  desired. 
Especial  care  should  be  bestowed  on  parts  relating 
to  safety  valves,  fusible  plugs,  and  discussion  of  vari- 
ous styles  of  joints. 

Below  are  listed  some  of  the  things  which  may  be 
looked  into  with  advantage.  These  are  to  be  con- 
sidered as  suggestions  rather  than  as  a  complete  list. 

Boilers 

pAMILIARITY  with  return  tubular,  Manning,  and 

one  or  two  types  of  water  tube. 

Ability  to  compute  single  and  double  riveted  lap 
joints  as  outlined  in  rule  book. 

Scale,  cause,  cure,  prevention ;  oil,  source,  danger, 
how  prevented;  foaming,  cause,  cure;  priming,  cause 
and  cure;  boiler  repairs — calking,  retubing,  patching; 
boiler  settings,  means  of  suspension,  allowance  for  ex- 
pansion, height  of  bridge  wall,  protection  for  flush 
front;  water  column,  blowof?  pipe,  and  feed  pipe  re- 
quirements (by  rule  all  pipes  must  be  screwed  into  a 
boiler  a  certain  distance)  ;  care  in  use  of  mechanical 
cleaners;  setting  of  safety  valve,  both  for  blowing  off 
and  the  "blow  back"  or  "pop." 

Pumps 

PRINCIPLE  of  action  of  one  make  of  simplex  pump ; 

setting  valves  of  duplex;  characteristics  of  feed 
pump,  tank  pump,  hydraulic  pump ;  pump  valves — 
requirements  for  various  services;  pump  troubles; 
how  a  pump  "lifts"  water  through  the  suction  pipe; 
how  a  condenser  "lifts"  water;  action  of  siphon. 

The  injector,  principle  of  action,  especially  the  ex- 
planation of  its  ability  to  force  water  against  a  higher 
pressure.  Learn  various  matters  to  look  out  for  in 
piping  up  and  in  care.  Injector  troubles,  causes  and 
cure. 

Engines 

§ET  valves  of  plain  slide  valve,  riding  cutofT,  and 
Corliss;  point  out  dififerences  between  throttling 
and  automatic  cutofif  engines ;  piston  valves,  valves 
with  pressure  plate,  balanced  valves ;  single  acting 
engines,  compound  engines;  names  of  various  parts 
of  engines;  reversing  engines — Stephenson  link;  4- 
valve,  Corliss  with  semi-rotary  valves.  Brown  with 
gridiron  valves ;  Fitchburg  with  piston  valves,  Put- 
nam with  poppet  valves;  find  other  engines  for  illus- 
trations of  above  dillFerences ;  high-speed  engines,  shaft 
governors,  centrifugal  and  inertia.  Learn  what  it  is 
possible  to  learn  of  distinctions  and  traits  of  above. 
Learn  what  things  will  cause  a  shaft  governor  to 
operate  poorly  or  not  at  all;  also  what  will  render 
Corliss  governor  inoperative.  Learn  how  to  make  ad- 
justments— taking  up  brasses,  scraping  and  habiting, 
shimming,  centering  of  piston,  care  of  piston  rings, 
cylinder,  valve  seats,  finding  and  adjustment  of  clear- 
ance, finding  of  "centers"  by  tramming. 
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Take  indicator  cards  and  compute  horsepower. 
Compute  rim  speed  of  various  flywheels  and  deter- 
mine if  they  are  running  within  safe  limits.  Compute 
pressure  on  cylinder  head  and  see  if  studs  are  strong- 


enough. 


Feed  Water  Heaters 


(^LOSED  and  open.     Applicant  should  be  somewhat 

familiar  with  at  least  one  make  of  each  type. 
Tests  for  leaky  closed  heater,  danger  from  leaks; 
dangers  to  guard  against  with  open  heater. 

Steam  traps,  use,  care,  piping.  Return  traps, 
operation,  care,  piping.  Applicant  should  be  familiar 
with  at  least  one  make  of  each. 

Get  the  habit  of  observing  things  and  reasoning 
about  them.  Keep  asking  yourself,  why?  If  you  can't 
find  the  answer,  ask  someone  else.  It  is  surprising 
to  see  the  number  of  things  we  daily  handle  and  know 
nothing  about.  How  many  engineers  could  tell  off- 
hand  why  a  duplex  pump  has  one  long  and  one  short 
lever?  We  have  even  seen  an  old  engineer  set  up  a 
tank  pump  to  feed  a  boiler  and  wonder  why  it  didn't 
work.  He  had  handled  feed  pumps  for  years,  but  evi- 
dently the  fact  that  the  water  pistons  were  smaller 
in  diameter  than  the  steam  pistons  had  escaped  his 
notice.  Learn  to  see  things  about  you  and .  under- 
stand the  reasons  for  their  being  so. 

And  learn  to  attack  mathematical  problems  without 
fear.  "Familiarity  breeds  contempt."  So  get  familiar. 
If  you  can  find  no  other  way,  make  problems  upon 
the  plant  where  you  work.  See  if  the  feed  pumps  are 
the  right  size  for  the  work.  Learn  the  gain  by  use 
of  feed-water  heater.  Compute  the  heating  surface  of 
the  boilers,  the  evaporation,  the  safe  pressure,  the  re- 
quired size  of  safety  valve,  the  expansion  of  the  boiler 
in  longitudinal  direction,  velocity  of  water  in  feed 
pipe,  of  steam  in  pipe  to  engine,  and  a  hundred  similar 
problems  that  will  come  to  the  mind  of  the  active 
man  in  fire  room  or  engine  room. 

Last,  but  not  least,  get  experience  in  different 
plants.  Visiting  other  plants  is  of  much  value,  but 
actually  working  in  a  strange  plant  brings  out  many 
things  the  visitor  will  never  see. 


Rheostat  Calculations 

PJOW  many  feet  and  what  size  of  18  per  cent  Ger- 
man  silver   wire   will   I   need   to   construct  a   unit 
to  be  worked  on  110-volt  mains?  H.  S.  M. 

A.  Your  question  does  not  give  sufficient  data  for 
a  perfectly  definite  answer.  You  do  not  state  what 
amount  of  current  you  wish  to  carry  through  your 
resistance,  nor  whether  you  wish  to  use  up,  in  this 
resistance,  the  entire  110  volts. 

There  is  always  more  or  less  variation  in  German 
Silver  Avire,  even  the  same  percentage  of  nickel,  so 
that  allowance  must  be  made  to  get  on  the  safe  side. 
Assuming  that  you  want  to  use  all  of  the  110  volts 
on  the  resistance  wire,  it  would  work  out  for  2  cases 
as  follows : 

For  a  No.  14  wire  in  bare  coils,  the  safe  current 
is  34.5  amp.  The  resistance  necessary  would  then  be 
110  divided  by  34.5,  or  3.19  ohms.  It  takes  about 
21.2  ft.  for  an  ohm,  so  that  the  length  required  would 
be  3.19  multiplied  by  21.2,  or  67.5  ft. 

Taking  a  No.  20  wire,  it  will  be  safe  to  carry  12.1 
amp.  The  resistance  required  would  then  be,  110 
divided  by  12.1,  or  9.1  ohms;  and  the  wire  requires 
5J4  ft.  per  ohm,  or  a  total  of  47.8  ft. 


How  Will  Pump  Work? 

3OTH  pistons  of  a  duplex  pump  are  in  the  center 
of    their    travel,    both    head    end    steam    ports    are 
half  open  owing  to  incorrect  valve  setting,  how  will 
the  pump  work?  R.  S. 

A.  In  the  ordinary  duplex  pump,  properly  ad- 
justed, there  is  no  motion  of  the  valve  itself,  when  the 
pistons  are  in  center  of  the  cylinders.  The  pistons 
may  be  assumed  to  be  moving  in  the  same  or  opposite 
directions.  In  either  case,  at  this  central  point  of  the 
pistons,  the  valves  are  standing  at  the  end  of  their 
travel.  Taking  into  account  that  one  valve  arm  im- 
parts direct,  and  the  other  indirect  motion,  it  is  read- 
ily apparent  that  one  of  the  valves  must  move  in  one 
direction,  the  other  in  the  opposite  direction.  Since 
both  are  in  their  extreme  positions  on  the  same  ends 
of  the  valve  chamber,  it  is  evident  that  one  port  of 
one  cylinder  will  never  be  uncovered — consequently 
the  pump  jams  or  stops. 


Trouble  with  Cylinder  Oil. 

_^T  the  plant  where  I  am  employed  there  is  an  engine 

cylinder  24  by  36  in.  with  a  rocker  valve  in  the 
bottom  of  the  cylinder  and  with  120  lb.  steam  pres- 
sure. Now,  the  cylinder  oil  settles  on  the  inside 
surface  of  the  cylinder  like  soot.  The  oil  we  use  is 
known  as  "Capitol."  I  will  send  a  sample  of  the 
oil  scraped  out  of  the  cylinder.  Will  you  please 
advise  the  cause  and  remedy?  L.  W. 

A.  After  a  careful  examination  of  the  small 
sample  of  gum  from  the  inside  of  the  cylinder,  I 
would  say  that  yovi  have  secured  a  barrel  of  oil  which 
has  not  been  properly  refined,  and  should  return  it 
to  the  dealer  from  whom  you  purchased  it. 

You  do  not  state  how  long  you  have  been  having 
the  trouble.  After  securing  a  fresh  barrel  of  the  oil 
you  might  not  experience  further  difficulties.  I  would 
not  recommend  Capitol  cylinder  oil,  however,  for  use 
in  a  cylinder  using  120  lb.  steam,  at  all,  if  it  is  the 
Capitol  cylinder  oil  put  out  by  the  S.  O.  Co.,  and  I 
assume  it  is. 

It  would  be  more  economical,  in  the  long  run,  to 
use  Wm.  C.  Robinson  &  Son  Co.'s  No.  6  cylinder  oil, 
or  one  of  Vacuum  Oil  Co.'s  products.  You  would 
experience  no  such  trouble  with  these  oils,  I  am  sure. 

If  it  happened  to  be  more  convenient  to  buy 
S.  O.  Co.'s  oils,  I  would  advise  you  to  secure  its 
Economy  Brand  cylinder  oil. 

Frederick  E.  Dobbs. 


Another  triumph  of  power  in  its  service  to  man- 
kind is  shown  in  the  anthracite  coal  mines  of  Pennsyl- 
vania. In  1902  mechanical  horsepower  in  use  was  354»- 
000,  and  in  191 1,  672,000,  the  power  nearly  doubling  in 
that  time.  Most  of  this  increase  was  for  transportation 
below  ground,  in  working  more  remote  veins,  and  it  is 
quite  certain  that  if  it  were  not  for  the  availability  of  me- 
chanical power  and  the  electric  locomotive,  the  anthracite 
coal  mines  would  be  nearly  shut  down. 

During  the  period  mentioned,  the  number  of  horses 
and  mules,  which  was  largely  the  earlier  form  of  power 
for  haulage,  actually  decreased,  while  the  number  of  elec- 
tric locomotives  increased  from  53  to  635.  and  steam 
locomotives  from  373  to  573.  For  short  hauls  and  steep 
grades,  the  mine  mule  still  holds  his  own ;  but  for  long 
hauls  and  moderate  grades,  steam  and  electricity  are  now 
almost  universal. 
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Effect  of  Removing  Back  Pressure 

J^INDLY  inform  me  what  the  saving  would  be  on  a 

tandem  compound  engine,  17  by  28  by  36-in.  stroke, 
running  120  r.p.m.,  if  the  3^  lb.  back  pressure  that 
the  low  pressure  now  has  should  be  taken  off,  steam 
pressure,  120  lb.  H.  M.  de  R. 

A.  In  the  engine  that  you  mention,  the  high- 
pressure  cylinder,  17  in.,  would  have  an  area  of  227 
sq.  in.,  and  the  low-  pressure  cylinder,  28  in.,  an  area 
of  615.8  sq.  in.  The  ratio  of  cylinders  will  then  be, 
615.8  -=-  227  =  2.72.  A  total  expansion  in  the  engine, 
assuming  that  it  is  noncondensing,  with  3.5  lb.  back 
pressure,  would  be  135  (the  boiler  pressure  absolute) 
divided  by  18.5,  or  7.31.  Dividing  this  by  the  ratio 
of  cylinders,  2.72,  gives  2.68,  the  expansion  in  the 
high-pressure  cylinder. 

From  a  table  of  mean  pressure  ratios  as  given  in 
Pfactical  Engineer  data  sheets,  for  an  expansion  of 
2.68,  the  ratio  of  mean  forward  pressure  to  initial  pres- 
sure is  0.72,  and  135  X  0.72  =  97.2  as  the  mean  for- 
ward pressure  in  the  high-pressure  cylinder.  The  re- 
ceiver pressure,  which  is  the  back  pressure  in  the 
high-pressure  cylinder,  will  be,  135 -=- 2.68  =  50.4. 
Subtracting  this  from  the  mean  forward  pressure, 
gives  46.8  as  the  mean  effective  pressure  in  the  high- 
pressure  cylinder. 

The  horsepower  will  then  be, 
46.8  X  3  X  227  X  120  X  2 

i . .  =  232  hp. 

'  33,000 

For  the  ratio  of  expansion  of  2.72,  tables  give  the 
ratio  of  0.715,  between  the  mean  forward  pressure 
and  initial.  The  initial  pressure  in  the  low-pressure 
cylinder  is  the  receiver  pressure,  or  50.4  lb.  This 
mutiplied  by  0.715  gives  36  lb.  as  the  mean  forward 
pressure.  Subtracting  from  this  18.5,  the  back  pres- 
sure, gives  17.5  as  the  mean  effective  pressure.  The 
horsepower  will  then  be, 

17.5  X  3  X  615.8  X  120  X  2 

{    ;        =  236  hp. 

I     '  33,000 

To  find  the  effect  of  removing  the  back  pressure, 
we  would  substitute  15  lb.  as  the  back  pressure  in 
place  of  18.5.  This  would  increase  the  mean  effective 
pressure  3.5  lb.,  or  make  it  21  lb.  The  low-pressure 
horsepower  would  then  be  236-^17.5  X  21  =  283  hp., 
or  an  increase  of  47  hp.  in  the  low-pressure  cylinder. 

A.  L.  R. 


•  Then,  71.99  —  14^57.99,  the  mean  forward  pres- 
sure when  condensing;  and  the  absolute  initial  pres- 
sure equals  57.99 -f- 0.626  =^  92  lb. +.  Gage  pressure 
will  be  92  — 15^77  lb.  Then  the  difference  between 
77  and  100,  which  is  23  lb.,  is  the  required  increase 
in  steam  pressure,  for  the  conditions  which  you  state 
in  your  problem.  N.  G.  M. 


Overcoming   Effect   of   Lost    Vacuum 

PLEASE  give  the  answer  to  the  following  questions : 

If  you  were  carrying  28  in.  of  vacuum  and  lost  it, 
how  much  would  you  have  to  increase  the  boiler 
pressure  to  carry  the  same  load  and  cutoff  at  one- 
quarter  stroke,  the  same  as  before  losing  the  vacuum? 

Will  you  also  give  me  a  formula  for  working  such 
a  problem  at  various  cutoff  as  well  as  different 
vacuums?  J.  W.  D. 

A.  The  mean  forward  pressure  per  one  pound 
absolute  initial  pressure,  with  a  5  per  cent  clearance 
and  25  per  cent  cutoff,  is  0.626  lb. 

Assuming  the  initial  pressure  to  be  100  lb.  gage, 
which  would  be  115  lb.  absolute,  the  mean  forward 
pressure  would   be,   115  X  0.626  =  71.99   lb.   absolute. 

A  condensing  engine  with  28  in.  of  vacuum,  has 
an  absolute  back  pressure  of  about  one  pound,  and 
a  noncondensing  engine,  of  15  lb.,  making  a  differ- 
ence of  14  lb.  to  the  back  pressure  when  condensing 
and  noncondensing 


O 


Lap  of  Double  Eccentric  Engine 

N  a  17  by  22-in.  nonreleasing  4-valve  engine  with 
2  eccentrics  should  the  steam  valves  have  positive 
or  negative  lap?  How  much?  The  engine  is  a  Corliss 
noncondensing  with  flywheel  governor  that  moves  the 
eccentric  across  the  shaft,  changing  travel  but  not 
lead.  It  has  no  wristplates  and  was  built  by  the  Atlas 
Engine  Works;  speed,  125  r.p.m. 

One  writer  says  for  2-eccentric  releasing  gear  en- 
gine use  y2  port  opening,  another  says  use  ]/%  in.  lap. 
I  don't  understand  how  an  engine  can  work  if  it  takes 
steam  on  both  sides  of  the  piston  at  once  (with  the 
valve  gear  central). 

There  is  also  the  same  difference  of  opinion  re- 
garding the  exhaust  valves.  L.  B. 

A.  Before  answering  this  question  I  deemed  it 
advisable  to  communicate  with  the  manufacturer  of 
the  Atlas  engine  in  regard  to  the  proper  method  of 
setting  the  valves,  and  can  advise  you  that  the  follow- 
ing is  the  proper  way  to  set  the  valves  on  the  Atlas 
4-valve  engine : 

First,  loosen  the  governor  springs  and  block  out 
the  governor  weights  against  the  least  travel  stops. 
Place  the  crank  on  the  front  end  center  and  adjust  the 
steam  eccentric  rod  until  the  valve  at  the  crank  end 
of  the  cylinder  has  1/32-in.  positive  lap.  Then  place 
the  crank  on  the  back  center  and  adjust  the  steam 
parallel  rod  until  the  valve  at  the  head  end  shows 
1/32-in.  lap. 

You  will  see  that  the  distance  between  the  centers 
of  the  heads  on  this  rod  is  somewhat  less  than  the 
distance  between  the  centers  of  the  valve  bores,  there- 
by causing  the  levers  to  travel  a  greater  distance  be- 
yond the  vertical  center  line  towards  the  center  of  the 
cylinder,  than  towards  the  end  of  the  cylinder.  This 
is  done  to  secure  a  quicker  opening  and  closing  of 
the  valve. 

To  set. the  exhaust  valves  turn  the  engine  over 
until  the  piston  is  near  the  crank  end  of  the  cylinder 
at  a  point  where  compression  is  desired  to  commence, 
then  adjust  the  exhaust  eccentric  rod  until  the  valve  in 
the  front  head  is  just  on  the  point  of  closing.  Then 
turn  the  engine  over  until  the  piston  is  near  the  head 
end  of  the  cylinder  where  compression  is  desired  to 
commence  and  adjust  the  exhaust  parallel  rod  until 
the  valve  in  the  head  end  is  just  on  the  point  of  closing. 

For  convenience  in  setting  the  valves,  lines  will  be 
found  in  the  valve  bores  and  on  the  end  of  the  valves 
corresponding  to  the  cutting  off  edge  of  the  valve. 
After  setting  the  governor  springs  must  be  tightened 
up  to  their  original  tension  which  will  give  the  proper 
speed  to  the  engine. 

It  is  advisable,  however,  to  check  up  the  setting  of 
the  valves  by  the  aid  of  the  indicator  to  get  the  fine 
adjustment.  From  the  foregoing  it  will  be  seen  that 
the  steam  valves  are  set  with  1/32-in.  positive  lap  with 
the  crank  on  the  center,  and,  as  the  exhaust  valves  are 
set  by  the  amount  of  compression  desired,  there  will 
be  positive  lap  on  the  exhaust  valves,  the  amount  de- 
pending on  the  compression  desired.  Note  that  the 
governor  is  blocked  out  to  the  running  position  before 
the  valve  is  set.  J.  C.  Hawkins. 
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■       Profelemms  For  Di^cus^^ioii  B^  Re< 


IVhat   Would  You  T>o  If  You  Had  These  Conditions   To  <Meet? 


Lubricating  Problem 

^T  the  plant  where  I  work  we  have  a  unit  lubricating 
system.  The  reservoir  is  above  the  highest  sight 
feed  glass  and  has  a  condenser  chamber  about  5  ft. 
high.  The  sight  feeds  will  not  feed  regularly.  We 
can  sit  there  and  in  a  few  hours  they  will  slow  down 
and  stop  feeding.     I  should  be  very  glad  if  some  one 


would  suggest  a  remedv   for  this  trouble. 


A.  W.  C. 


Gage   Glass  Problem;   Metallic  Packing;   Numbering 
Boilers,  etc. 

J  WISH  to  thank  T.  C.  R.  for  his  efforts  to  explain  the 
broken  gage  glass  problem  which  I  submitted.  As  the 
gage  glass  fittings  are  placed  on  the  body  of  the  Leblanc 
condenser  exactly  as  a  glass  is  placed  on  a  water  column, 
I  hardly  think  a  sketch  necessary.  These  glasses  were 
not  removed  to  be  cleaned,  but  were  cleaned  by  remov- 
ing the  plug  in  the  top  fitting  and  as  the  strain  of  re- 
moving the  plug  would  be  at  right  angle  to  the  fitting  I 
don't  see  how  the  fitting  could  be  thrown  out  of  line  as 
suggested.  I  would  be  glad  to  hear  further  argument 
on  tbis  subject. 

In  reply  to  Mr.  Mason's  question  on  metallic  packing 
for  the  water  end  piston  rods,  of  duplex  pumps,  I  have 
seen  it  tried  on  both  hot  and  cold  water  old  and  new 
rods  and  while  I  was  not  personally  making  the  test  my 
observation  was  that  the  only  way  to  keep  them  from 
leaking  badly  was  to  keep  a  man  close  by  at  all  times 
with  a  wrench. 

My  answers  to  W.  K.  M.'s  questions  in  the  April  i 
issue  would  be : 

1.  The  time  required  to  warm  up  an  engine  before 
putting  it  in  service  would  depend  on  the  size  of  the 
engine  and  how  fast  it  was  turned  over  during  the  warm- 
ing up  process.  We  consider  15  min.  long  enough  to 
warm  up  a  300-hp.  compound  engine. 

2.  I  don't  know  if  there  is  any  standard  for  number- 
ing boilers,  but  I  think  where  practicable  they  should  be 
numbered  from  left  to  right.  In  some  cases  the  battery 
is  not  complete  with  a  space  for  future  installations  on 
the  left.  I  think  in  view  of  the  fact  that  the  insurance 
company  is  likely  to  have  a  record  by  number  of  inspec- 
tions extending  over  a  number  of  years,  it  would  be  im- 
possible to  change  the  number  of  old  boilers  on  installing 
a  new  one;  therefore,  you  would  have  your  boilers  num- 
bered like  6.  I,  2,  3,  4.  5,  which  to  my  mind  would  look 
worse  than  6,  5,  4,  3,  2,  i. 

3.  The  way  I  would  distinguish  the  polarity  of  the 
brushes  of  a  compound-wound  d.c.  generator  would  be 
to  test  the  direction  of  current  with  a  compass,  as  ex- 
plained in  Practical  Engineer  for  December,  1912,  page 
1232. 

4.  As  I  understand  a  Tirrell  regulator,  it  regulates 
the  exciter  voltage  at  the  required  strength  by  alternately 
"cutting  out"  and  "cutting  in"  the  exciter  field  rheostat. 


This  is  done  so  fast  that  the  exciter  voltage  is  held  prac- 
tically constant  much  the  same  as  you  can  make  an  incan- 
descent lamp  burn  dim  by  turning  it  off  and  on  alternately. 
The  more  resistance  is  inserted  in  the  a.c.  generator 
field  the  higher  the  exciter  voltage  must  be  to  force  the 
required  amount  of  current  through  the  field.  This  is 
accomplished  by  the  regulator  contacts  remaining  in 
the  "cut  in"  position  for  a  greater  length  of  time. 

E.  C.  B. 


Reading  Wattmeters 


K 


INDLY  give  me  some  information  in  regard  to 
reading  recording  meters  and  telling  if  the  hands 
are  misplaced  or  not.  How  can  I  tell  how  much  they 
are  misplaced  behind  or  ahead  of  where  they  should 
be? 


/qooopoo        /poQooo 


/oopoo 


/qooo 


METER  DIALS  OF  FOUR   SEPARATE   READINGS 

The  following  readings  have  been  taken  from  the 
Thompson  recording  wattmeter  for  showing  the 
amount  of  current  used  by  a  customer;  how  can  I 
tell  how  to  charge  a  customer? 

I  should  like  an  example  showing  how  the  inte- 
grating wattmeter  is  read  and  how  to  charge  a  cus- 
tomer for  the  current  he  has  used.  The  former  read- 
ing of  the  integrating  wattmeter  is  373.  J.  I. 


The  water  used  in  mixing  concrete  should  be  free 
from  oil,  acid,  strong  alkalies  and  vegetable  matter. — 
Christie. 

The  m.\n  who  will  not  save  as  he  goes  keeps  his  nose 
to  the  grindstone. 
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SAVING  WATER  POWERS— AND  FUEL 

While  all  agree  that  the  benefit  o£  the  great  re- 
sources of  Nature  should  be  used  for  the  good  of  all, 
there  is  much  question  as  to  whether  a  policy  which 
holds  back  the  development  of  water  powers  is  a  sav- 
ing or  a  waste.  The  case  is  different  from  that  of 
a  coal  mine  or  a  timber  tract  where  a  store  of  fuel  or 
lumber  saved  is  available  for  future  use.  In  a  water 
power,  the  energy  which  wastes  itself  in  tumbling  over 
rocks  and  surging  in  eddies  is  gone  for  good  unless 
harnessed  as  it  passes.  Tomorrow's  stream  may  turn 
tomorrow's  wheels,  but  today's  waters  may  only  be 
used  today.  Every  horsepower  which  dashes  un- 
checked over  a  cliff,  might  mean,  if  utilized,  either  the 
relief  of  an  equivalent  of  human  labor  now,  or  the  pres- 
ervation of  a  store  of  coal  for  future  needs. 

In  the  economy  of  the  world,  it  would  seem  the 
part  of  common  sense  to  encourage  as  rapid  develop- 
ment of  water  powers  as  possible,  even  if  those  who 
furnish  enterprise  and  capital  do  reap  large  rewards 
for  a  time,  with  provision  for  future  control  of  power 
rates  such  that  the  final  benefit  shall  be  distributed 
equitably.  A  well  installed  hydraulic  development  suf- 
fers little  in  depreciation  except  in  the  machin-ery, 
hence  in  the  interest  of  conservation  we  can  well  afford 
to  make  such  development  work  attractive  to  those 
who  are  ready  to  undertake  it,  rather  than  to  adopt  a 
policy  of  repression  or  impose  hardships  which  may 
cause  delay.  Eight  per  cent,  only,  of  the  available 
water  powers  are  now  at  work,  and  much  not  now 
used  is  controlled  by  the  government  in  public  do- 
mains or  navigable  streams.  Public  opinion  must  be 
the  force  to  set  these  undeveloped  powers  free  by 
pressure  on  public  officials  to  adopt  a  course  of  encour- 
agement to  capital  seeking  such  investment. 

THE  PLANT  TICKLER 

"Upstairs"  the  tickler  is  in  use  in  nearly  every  es- 
tablishment to  insure  that  attention  is  given  to  details 
at  the  proper  time,  without  the  Boss  burdening  his 
memory,  wljen  new  material  should  arrive ;  when  a 
shipment  is  to  be  made ;  when  a  note  is  due  to  be 
paid  or  collected, — in  a  hundred  ways  the  tickler  re- 
lieves the  memory  and  guards  against  oversight. 
Surely  the  chief  with  the  numberless  details  which  he 
must  watch  needs  a  tickler  as  much  as  anybody  in 
the  office  can. 

It's  not  a  matt^  of  red  tape  either.  A  small  card 
index,  a  memorandum  desk  pad,  a  pocket  diary,  even 
a  large  wall  calendar  wjth  space  around  the  figures  for 
making  memoranda  will  help  greatly  to  systematize 
plant  operation.  Renewing  packings,  indicating  the 
engine,  cleaning  boilers,  ordering  supplies,  grinding 
valves,  inspection  of  bearings,  these  and  other  details 
may  be  committed  to  the  care  of  the  tickler  with  much 
saving  of  mental  strain  and  improvement  in  regularity 
of  operating. 

In  all  except  the  smallest  plants,  more  and  more 
the  engineer  must  become  and  is  becoming  an  oper- 
ating manager  with  the  duty  of  detailing  routine  to 
others.  To  make  certain  that  his  ideas  are  carried 
out  necessitates  that  reports  and  inspections  be  made, 
and  in  this  the  tickler  becomes  an  automatic  memory. 

One  rigid  rule  is,  however,  essential.  .Put  every- 
thing down  at  the  time  you  make  a  decision,  and  con- 
sult the  tickler  each  morning  for  the  work  of  that  day. 
Otherwise  one  might  as  well  keep  on  the  haphazard, 
do-it-when-you-happen-to-think-of-it  way.  System  be- 
gets efficiency,  and  efficiency  is  what  the  world  pays 
for. 
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INDIANA  ENGINEERS  IN  CONVENTION 

The  License  Law  and  State  Employment  Bureau    Principal  Topics  of  Discussion 


THE  ninth  annual  state  convention  of  the  National 
Association  of  Steam  Engineers,  held  at  Terre 
Haute,  Indiana,  June  4-6,  owes  much  of  its  suc- 
cess to  the  enthusiastic  efforts  of  the  local  mem- 
bers. Whether  by  threat  or  kindly  persuasion,  they 
induced  the  weather  man  to  serve  up  3  ideal  days 
and  the  hospitality  of  the  town  did  the  rest.  The 
general  verdict  of  both  members  and  exhibitors  was 
that  it  was  the  best  convention  the  state  organization 
had  ever  held. 

Mention  should  be  made  in  the  beginning  of  the 
work  of  the  local  members  that  brought  about  the 
real  success  of  this  convention.  Superintendents,  man- 
agers and  engineers  in  all  directions  received  special 
invitations  to  attend  and  the  responses  were  most 
gratifying. 

The  meeting  opened  June  4,  at  1 :30  p.m.  with 
addresses  of  welcome  by  Mayor  Louis  Gerhardt  and 
H.  R.  Ihrie,  secretary  of  the  Terre  Haute  Commercial 


stated  that  he  had  received  reports  from  every  asso- 
ciation, giving  assurance  that  they  would  do  all  in 
their  power  to  secure  the  passage  of  the  bill  but  from 
the  non-members  very  little  response  was  received. 

It  seems  that  in  spite  of  all  the  assurances  that 
were  given  from  the  associations  the  bill  was  defeated 
largely  through  lack  of  interest. 

It  was  the  policy  of  the  committee  at  Indianapolis, 
that  had  charge  of  this  bill,  not  to  advertise  but  to 
work  quietly.  Mr.  Heeger  thought  this  was  a  wrong 
move;  that  the  bill  should  be  as  satisfactory  to  manu- 
facturers as  to  engineers  and  that  it  should  have 
the  co-operation  of  every  manufacturer  and  engineer 
in  the  state. 

An  invitation  was  extended  by  Mayor  Gerhardt 
for  the  convention  to  attend  the  opening  of  the  Ger- 
man club  in  its  new  quarters  which  many  of  the  mem- 
bers accepted. 


INDIANA  DELEGATES  AT  TERRE  HAUTE 


Club.  National  President  John  McGrath  and  Secre- 
tary F.  W.  Raven  responded  in  behalf  of  the  visiting 
engineers. 

The  opening  was  in  the  nature  of  a  regular  meeting 
of  the  Local  No.  8  Association  of  Terre  Haute  and 
was  taken  up  by  the  usual  routine  work.  Prof.  F.  C. 
Wagner  of  the  Rose  Polytechnic  Institute  was  initi- 
ated and  expressed  his  pleasure  in  becoming  affiliated 
for  the  first  time  with  an  organization  of  this  nature. 
The  initiation  was  conducted  by  national  officers  John 
F.  McGrath,  F.  W.  Raven,  and  Charles  W.  Naylor, 
after  which  Prof.  Wagner  was  presented  with  a  certi- 
ficate of  membership.. 

The  morning  of  Thursday,  June  5  was  occupied 
with  reports  from  the  various  committees.  That  which 
particularly  interested  the  members  was  the  report 
of  E.  G.  Heeger,  chairman  of  the  License  Law  Com- 
mittee. Mr.  Heeger  was  instructed  by  the  state  asso- 
ciation at  the  last  convention  to  take  up  the  matter 
of  a  license  bill  and  to  secure  the  co-operation  of  the 
various   state  associations,   and   other  engineers.     He 


The  local  committee  had  arranged  to  have  the 
delegates  visit  plants  of  interest  in  Terre  Haute  and 
at  1 :30  a  special  car  carried  them  to  the  water  works 
where  they  were  met  by  Dow  R.  Gwinn,  the  presi- 
dent, and  W.  E.  Taylor,  Chief  Engineer.  An  inter- 
esting comparison  was  shown  between  the  old  style 
Clapp  and  Jones  engines  of  the  vintage  of  1872  and 
the  modern  Allis-Chalmers  engines ;  also  between  the 
old  iron  return-tubular  boilers  of  1880  and  the  new 
Stirling  boilers.  The  fact  that  both  these  old  time 
boilers  and  engines  were  still  serviceable  was  a  source 
of  wonder  to  the  visitors  as  many  were  of  a  generation 
that  knew  them  only  as  things  of  history. 

The  delegates  were  next  taken  to  the  Terre  Haute, 
Indiana  &  Eastern  Light  &  Street  Car  Co.^-another 
up-to-date  power  plant  furnishing  light  and  power 
to  Brazil  and  Clinton — with  a  transmission  of  more 
than  one  hundred  miles;  here  Harvey  Smith,  the  chief 
engineer,  did  the  honors. 

A  visit  to  the  American  Hominy  Co.,  where  T. 
Sanders,  the  chief  engineer,  was  host  completed  the 


664 


PRACTICAL    ENGINEER 


July  1,  1913 


•day,  and  the  members,  visiting  engineers  and  their 
friends  met  in  the  exhibit  hall  in  the  evening  to  listen 
to  an  impromptu  illustrated  talk  by  Prof.  Wagner 
•on  steam  turbines. 

Friday  morning,  June  6,  was  devoted  to  reports 
•of  various  committees  and  communications  from  mem- 
bers who  were  unable  to  attend.  A  letter  received 
from  E.  H.  Kearney,  of  Boston,  expressed  his  regrets 
at  not  being  able  to  attend  and  the  hope  that  the 
national  body  would  see  fit  to  spend  $10,000  for  edu- 
cational purposes  the  coming  year. 

Mr.  Naylor  gave  an  encouraging  and  pleasing  talk 
in  which  he  urged  all  members  to  read  the  magazines 
devoted  to  the  power  plant  field  and  not  to  overlook 
the  advertising  pages,  as  these  pages  would  prove 
instructive  and  valuable. 

National  Secretary  F.  W.  Raven  followed  and 
^poke  along  the  same  lines,  supporting  Mr.  Naylor's 
remarks  about  reading  the  magazines.  He  also  spoke 
about  the  members  who  were  always  on  deck  for  the 
good  things  but  who  were  not  any  too  conspicuous 
when  there  was  real  work  to  do. 

The  question  of  a  state  employment  bureau  was 
"brought  up  and  referred  to  a  committee,  the  idea 
being  to  have  a  classification  of  all  engineers,  their 
ratings,  etc.,  and  any  desiring  a  change  of  location  or 
■an  opportunity  to  better  themselves  would  have  the 
means  of  getting  in  touch  with  employers. ,  A  list  of 
power  plants  Avould  be  kept  and  the  positions  each 
■one  afforded. 

I.  Baldus  of  the  Indianapolis  Chamber  of  Com- 
merce extended  an  invitation  to  hold  the  next  con- 
vention at  Indianapolis,  which  on  vote  was  accepted, 
the  date  to  be  decided  later  by  the  Exhibitors  Asso- 
'ciation. 

The  following  officers  were  chosen  for  the  ensuing 
year:  President,  Geo.  R.  Fields;  Vice-president,  Louis 
Menke ;  Secretary,  Albert  Franke ;  Treasurer,  Albert 
Arens;  State  Deputy,  E.  S.  Heeger. 

The  afternoon  was  devoted  to  a  boat  ride  and 
iish  fry. 


IN  THE  EXHIBIT  HALL 

The  Central  States  Kxhibitors  Association  arranged  attractive  dis- 
plays in  the  basement  of  tlie  Pythian  Temple,  where  they  entertained  the 
visiting   engineers. 

The  Wm.  Powell  Co.,  of  Cincinnati,  Ohio,  showed  its  White  Star 
reversible  nickel  disc  valve,  Cyclone  blow-off.  Union  disc  and  Model  Star, 
together  with  lubricators  and  specialties.  Charles  Cullen  was  busy  as 
representative   and   as   secretary  of   the   Exhibitors   Association. 

Greene,  Tweed  &  Co.,  New  York,  had  a  fine  display  of  Palmetto 
packing,  showing  a  fuJl  line  of  square  and  round  braids  and  twists;  and 
Manhattan  packing,  a  flax  packing  for  the  water  end  of  pumps.  A.  J. 
Richardson   was   on   duty. 

Dearborn  Chemical  Co.,  Chicago,  111.,  gave  out  literature  on  Dearborn 
feed  water  treatment  and  lubrication  problems,  and  special  souvenirs  in 
the  shape  of  steel  pocket  tapes  and  perfume  to  the  ladies.  E.  T.  Payne 
and  J.   P.   McDonnell  presided. 

The  V.  D.  Anderson  Co.,  of  Cleveland,  had  on  display  the  Model  D 
steam  trap,  and  explained  the  value  of  the  water  gage,  bypass,  air  valve, 
blowoff   valve    and    sediment   strainer.      Joseph   H.    Meyer   was   in    charge. 

The  C.  E.  Squires  Co.,  Cleveland,  showed  a  working  model  of  -its 
improved  steam   trap.      T.   P.   Gibson  explained   ijs  operation. 

The  United  States  Graphite  Co.,  of  Saginaw,  Mich.,  W.  G.  Thompson 
in  charge,  displayed  samples  of  Mexican  graphite  greases,  including  cable 
grease,  machinery  lubricants,  etc.,  also  boiler  graphite  and  scale  it  had 
removed. 

Albany  Lubricating  Co.,  New  York  City,  A.  J.  Olson,  urged  the 
visitors  to  join  the  "Don't  Worry"  club  by  using  Albany  grease.  A 
full    line    of   samples    was    shown. 

Hawk-Eye  Compound  Co.  of  Chicago  distributed  souvenir  watch 
guards  and  literature  describing  the  merits  of  its  compound.  The  ex- 
hibit was  in  charge  of  I.  E.  Cook. 

Garlock  Packing  Co.  of  Palmyra,  N.  Y.  showed  an  attractive  disT)lav 
of  cut  gaskets  from  Garlock  No.  900  sheet.  Printed  matter  was  di'j- 
tributed  by  A.   C.   Hirschman,  and  J.   E.   Hijlerman. 

The  Lunkenheimer  Co.,  Cincinnati,  had  a  very  attractive  exhibit, 
showing  oil  cups  and  pumps,  check  valves  and  a  complete  line  of  liter- 
ature describing  its   products.      This   exhibit  was   in   charge   of   C.   Strong. 

Crandall  Packing  Co.  of  Palmyra,  N.  Y.  showed  various  forms  of 
packing  and  steam   traps.      Literature  was   distributed  by  F.   M.  Wheeler. 

Crane  Co.,  A.  M.  Barnes  and  R.  E.  Burget  in  charge,  had  a  large 
exhibit,  showing  the  Cranetilt  Trap,  operated  by  compressed  air,  and 
also  drain  traps  and  direct  return  traps  in  operation  and  in  actual 
working  sizes ;    also  a  full   line   of  valves,   pipe   bends,   etc. 

H.  Mueller  Mfg.  Co.,  Decatur,  111.,  had  a  good  exhibit  of  reducing  and 
regulating  valves.     E.  A.  Mann  was  in  charge. 

Cling-Surface  Co.,  Buffalo,  N.  Y.,  was  represented  by  F.  J.  Rhodes, 
who  showed  some  interesting  photographs  and  circulars  regarding  Cling- 
feurface  treatment  for  belts. 

Jenkins  Bros.,  Chicago,  A.  T.  Arens  in  charge,  had  a  fine  display  of 
valves  and  Jenarco  and  Palmetto  packing. 

Freitag  Weinhard  Co.,  Terre  Haute,  exhibited  asbestos  packing,  pipe 
coverings  and  Noark  fuse  devices,  the  merits  of  which  were  explained  bv 
E.  L.  Moore,  assisted  by  W.  H.  Kading  and  C.  E.  Wehr  of  the  H.  W. 
Johns-Manville   Co. 

Terre  Haute  Oil  &  Coal  Co.,  Terre  Haute,  E.  B.  Smith  in  charge, 
showed  illuminating  and  lubricating  oils,  greases,  paints,  varnishes,  etc., 
and  a  large  line  of  specialties. 

Osborne  Valve  &  Joint  Co.,  Chicago,  distributed  literature  showing 
the  merits  of  NoKut  valves  and  exhibited  a  valve,  cut  to  show  its 
construction.      W.    L.    Osborne    was    the    representative. 


OHIO  ENGINEERS  AT  TOLEDO 

16lh  Annual  Ohio  State  Convention,  June   11-13 


E\'ERYTHING  possible  to  make  the  stay  of  the 
engineers  in  Toledo  pleasant,  was  arranged  by 
the  local  committee,  and  even  the  weather  man 
accommodated  the  delegates  by  furnishing  the 
most  delightful  weather  one  could   imagine. 

The  meetings  of  the  State  Association  were  held 
in  the  Memorial  Building  on  the  first  floor,  and  were 
•opened  at  9  :30  Wednesday  morning,  when  Safety  Di- 
rector Mooney  gave  the  address  of  welcome  in  place 
•of  Mayor  Whitlock,  and  was  responded  to  by  John 
F.  McGrath,  national  president. 

C.  H.  Wirmel,  the  representative  of  Gov.  Jas.  M. 
Cox,  chief  examiner  in  the  License  &  Inspection  De- 
partment of  Stationary  Engineers  in  the  State,  also 
•delivered  an  address  at  this  meeting. 

John  D.  Biggers,  Secretary  of  the  Toledo  Com- 
mercial Club,  gave  an  address  and  was  followed  by 
the  annual  report  of  president  Thos.  S.  Synnett,  which 
showed  gratifying  results  of  the  past  year's  work, 
both  in  membership  and  finances. 

The  business  session  for  the  afternoon  consisted 
of  the  report  of  the  Credentials  Committee,  and  the 
drafting  of  minor  resolutions,  which  were  referred  to 
the  various  committees. 


At  the  business  meeting,  Thursday  morning,  the 
association  went  on  record  as  favoring  the  abolish- 
ment of  license  renewal  fee  of  $2.00  a  year,  also  the 
compulsory  examination  of  stationary  engineers,  to 
make  the  State  directly  responsible  for  all  boiler  in- 
spections, and  favored  making  it  compulsory  for  all 
boiler  inspectors  to  pass  an  examination  themselves. 
This  last  point  is  raised  with  the  contention  that  a 
boiler  examiner  cannot  possibly  be  competent  unless 
he  can  pass  the  examination. 

The  resolutions  committee  offered  a  motion  for 
the  appointment  of  an  educational  committee  for  Ohio. 
This  stand  comes  as  a  result  of  numerous  boiler  ex- 
plosions during  the  past  month,  which  they  claim 
could  have  been  avoided  had  competent  men  been 
employed. 

Thursday  afternoon  was  spent,  by  the  delegates 
and  friends,  in  a  trolley  ride  around  the  beautiful 
Maumee  Valley  Belt  Line,  including  a  visit  to  the 
filtering  plant,  glass  works,  and  other  manufacturing 
plants. 

The  closing  session  of  the  convention  was  held 
Friday  morning  when  the  following  officers  were 
elected :     President,  J.  F.  Radigan  of  Cleveland ;  vice- 
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president,  W.  D.  Spanger  of  Lima;  secretary,  Daniel 
E.  Kennedy  of  Cincinnati ;  treasurer,  John  M.  Wirmel 
of  Cincinnati;  state  deputy,  Jos.  Howie  of  Cleveland; 
conductor,  C.  A.  Knickenberger  of  Greenville;  door- 
keeper, H.  L.  Urmson  of  Alliance.  Installation  was 
conducted  by  F.  W.  Raven,  assisted  by  Ed.  Jacques. 

The  engineers  selected  Akron  as  the  place  of  meet- 
ing for  next' year. 

Friday  afternoon  was  enjoyed,  by  all  those  who 
attended  the  convention,  boat  riding  in  the  steamer, 
State  of  New  York,  on  Lake  Erie ;  the  ship  started  at 
1:30  and  returned  at  9:30  p.m.  During  the  evenirvgs, 
entertainments  were  given  by  the  exhibitors  on  the 
second  floor  of  Memorial  Hall,  consisting  of  vaude- 
ville performances,  orchestra  music  and  songs  by 
members  of  the  Exhibitors'  Association. 

Exhibitors 

Perhaps  the  most  attractive  feature  of  the  con- 
\ention  was  the  complete  display  of  power  plant 
apparatus  and  equipment,  which  was  in  charge  of  the 
Central  States  Exhibitors'  Association,  and  occupied 
the  entire  second  floor  of  Memorial  Hall.  Besides  the 
active  members  of  the  Central  States  Exhibitors'  As- 
sociation, there  were  a  large  number  of  local  firms 
which  occupied  booths  and  helped  to  make  the  con- 
vention the  success  that  it  was. 

Jenkins  Bros,,  with  C.  F.  Beckwith  and  H.  C.  McLaughlin  as  repre- 
sentatives, occupied  the  corner  booth  with  a  display  of  standard  gate 
valves,  Jenarco  packing,  Jenkins  96  sheet,  pump  valves,  Y  blowoff  valves, 
offset  corner  radiator  valves,   Diamond  traps,   etc. 

The  American  Steam  Gauge  &  Valve  Mfg.  Oo.  displayed  the  American 
Original  Thompson  indicator,  reducing  devices,  pressure  gages,  dead 
weight  testers,  Amsler  planimeter,  etc.  The  exhibit  was  in  charge 
of   C.    S.    Kiessling, 

The  Diamond  Power  Specialty  Co,,  of  Detroit,  demonstrated  the  use 
of  its  latest  models  of  water  cooled  soot  blowers  for  water  tube  boilers, 
also  a  complete  line  of  blowers  for  all  other  makes  of  boilers.  Models 
showing  the  operation  and  methods  of  installation  were  set  up  in  the 
booth,    which    was    in    charge    of    A.    Ray    Houk. 

The  Dearborn  Chemical  Co.  occupied  a  booth  made  beautiful  with  cut 
flowers,  and  distributed  literature  pertaining  to  Dearborn  treatment  of 
feed  waters,  and  lubricating  oils,  the  values  of  which  were  explained  by 
Paul  Payne,   Dan   Delaney,   and  E.   H.  Reihlman. 

Power  was  represented  by  G.  E.  Andrews,  A.  B.  Maujer,  and  Mr. 
Anness. 

Shaw-Kendall  Engineering  Co.,  Toledo,  exhibited  piping  for  boilers 
and  showed  the  value  of  oxy-acetylene  for  autogenous  welding.  W.  L. 
Brown  and  R.  M.  Bellman  were  the  attendants  at  the  booth. 

The  Jefferson  Union  Co.,  Lexington,  Mass.,  was  represented  by  T.  C. 
Millar,  who  displayed  various  sizes  and  styles  of  Jefferson  unions,  ar- 
ranged in  a  most  attractive  manner. 

Greene,  Tweed  &  Co.  displayed  a  full  line  of  Palmetto  and  other  pack- 
ings  for   all   purposes. 

The  Garlock  Packing  Co.,  represented  by  H.  A.  Carr,  called  the  atten- 
tion of  visitors  to  Garlock  900  sheet  packing  for  high-pressure  work, 
red  sheet  No.  22  for  low  pressure  and  water,  metallic  packing,  fibrous 
gaskets  and  pump  valves,  which  covers  the  entire  packing  field. 

Big  Four  Coal  Co.,  Toledo,  had  samples  of  Scranton  and  Lehigh 
anthracite  coal  and  Solvay  coke  on  hand  for  examination  by  engineers 
who  know  coal  values.     The  fuel  expert  in  this  booth  was  A.  C.  Hughes. 

The  V.  D.  Anderson  Co.,  Cleveland,  exhibited  Model  "D"  Steam 
traps,  the  various  parts  which  go  to  make  up  this  trap,  together  with 
cross  sections  and  models,  the  good  points  of  which  were  brought  out 
by  Jos.   H.   Meyer. 

The  Crandall  Packing;  Co.,  represented  by  J.  M.  Chapman  and  J.  C. 
Stout,  had  a  complete  display  of  Crandall's  line  of  packings,  including 
a  new  product,  the  Rex  Style  140  for  Westinghouse  air  compressors  and 
duplex  pumps  in  tin  can  container,  some  of  the  old  standbys,  such  as 
Lii)p,   Kynioi   sheet.   Rex   sheet,   Rex   spool,   Helios,   etc. 

The  United  States  Graphite  Co.,  Saginaw,  Mich.,  makes  Mexican 
boiler  graphite,  lubricating  graphite  and  graphite  greases,  and  W.  G. 
Thompson  was  there  to  show  how  these  products  can  be  used  in  the 
power  plant  and  displayed  samples  of  scale  removed  with  boiler  graphite. 

Toledo  Fuel  Co.,  was  represented  by  Jas.  W.   Donovan. 

The  Wm.  Powell  Co.  had  a  booth  in  charge  of  Chas.  Cullen,  who  ex- 
plained in  the  most  pleasant  manner  the  good  points  of  Powell  valves, 
including  the  White  Star,  the  Union  Disc,  the  Model  Star,  the  Cyclone 
Blowoff.   as  well   as   oilers,   lubricators   and   grease   cups. 

Nagle  Electric  Co.,  of  Toledo,  displayed  fans,  small  motors,  electric 
soldering   irons   and   Pyrene   fire   extinguishers. 

Practical  Engineer  was  represented  by  R.  E.  Turner. 

Nelson  Valve  Co.,  and  the  Yarnell-Waring  Co.,  of  Philadelphia, 
occupied  a  booth  in  charge  of  H.  A.  Hohmann  and  Carl  Spero.  They 
exhibited  Nelson  Valves,  including  gate,  globe,  brass,  steel  and  iron,  also 
the  Caskey  blowoff  valve  and  Simplex  hydraulic  valves.  A  prominent 
article  in  this  booth  was  the  Lea  recorder,  used  for  measuring  and  re- 
cording the   flow  of  water. 

Kitts  Manufacturing  Co.,  Oswego,  exhibited  regulators,  steam  traps, 
safety  water  columns,  hand  regulators,  and  reducing  valves,  the  good 
points  of  which  were  explained  to  inquirers  by  T.  E.  Synnett  and  B.  H. 
Conkin. 

Toledo  Railway  and  Light  Co.  had  on  exhibit  various  gas  and  elec- 
trically operated  appliances  for  domestic  purposes.  These  were  in  charge 
of  T.  C.  McKenzie  and  T.  D.   McMillen. 

Hawk-Eye  Compound  Co.  displayed  a  sample  of  its  product  and  dem- 
onstrated its  use  by  a  compound  feeder,  G.  A.   Shaw  being  in  charge 

W.  I.  Wilcox  Co.,  Toledo,  displayed  a  full  line  of  mill  supplies,  pack- 
ings, oil  lubricators,  gages,  pipe  coverings,  etc,  Fred  Kirchmer  being 
the   representative. 
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The  Durabla  Manufacturing  Co.  displayed  gage  glasses,  packing  and 
valve  discs,  the  excellent  qualities  of  which  were  explained  by  W.  G. 
Werbeck. 

Wliite  Star  Refining  Co.,  Detroit,  had  samples  of  Detroit  greases  to 
show  to  engineers,  and  their  uses  and  advantages  were  put  forth  by 
Silas   Cook. 

Lagonda  Manufacturing  Co.  had  on  display  Lagonda  products,  includ- 
ing Multiple  strainers,  automatic  cutoff  valves,  reseating  machines,  Wein- 
land  tube  cleaners,  condenser  tube  cleaners  and  tube  cutters.  How  to 
care  for  various  types  of  boilers  with  these  tools  was  explained  by  P.  H. 
Field,  who  represented  the  company. 

Hardy  &  Dischinger  Co.,  Toledo,  exhibited  a  full  line  of  engineers' 
supplies,  including  packings,  gage  glasses,  packing  tools,  oils,  greases, 
etc.,  in  charge  of  A.  G.  Huebner,  assisted  by  E.  C.  Read  of  the  Peerless 
Rubber    Mfg.    Co. 

Albany  Lubricating  Co.  solicited  members  for  the  "Don't  Worry" 
Club,  all  of  whom  are  users  of  Albany  grease.  Samples  of  Albany  grease, 
together  with  methods  of  feeding  were  shown  by  A.  J.  Olson. 

J.  E.  T.  Nicks,  Toledo,  showed  a  working  model  of  the  Downie  Deep 
Well  Pump,  made  by  the  Keystone  Driller  Co.,  also  drilling  machines, 
and  centrifugal  pumps  on  exhibit. 

National  Engineer  was  represented  by  R.  W.  Larkin. 

The  Metallic  Packing  &  Mfg.  Co.,  Elyria,  was  represented  by  Chas. 
G.    Kellogg,    who    e.xplained    the    advantages    of    Martell    packings. 

Harbison-Walker  Refractories  Co.  showed  forms  of  fire  brick  and 
results   of  fire   tests  on   clays.      H.   G.  Moore  was  in   charge   of  the   booth. 

Standard  Oil  Co.  displayed  oils  and  greases  for  all  purposes,  laying 
particular  emphasis  upon  Capital  cylinder  oil.  Those  representing  the 
company  were  Wm.  Deeg.  D.  A.  Howey,   S.  D.  Bissel,   and  Geo.  A.  Burke. 

Buckeye   Chemical  Co.,   Detroit,   was  represenj,ed  by  W.   M.   Moore. 

C.  E.  Squires  Co.,  Cleveland,  displayed  a  working  model  of  the 
Genuine   Squires   Steam  Trap,   also  parts  and   sections   showing  the   excel- 


Power  Equipment  Co.,  Toledo,  was  represented  by  Fred'k  H.  Mason. 
G.  R.  Lyon  and  Mr.  Jones,  who  explained  the  excellent  efficiency  of  com- 
plete power  plants  which  they  install,  also  displayed  a  working  model  of 
the  Cooper  Uniflow  engine,  and  pointed  out  the  good  qualities  of  Fleming- 
Harrisburg   engines,    Stirling  boilers,   Cochrane  heaters,    etc. 

Cleveland  Mfg.  &  Supply  Co.  distributed  literature  on  boiler  com- 
pounds and  displayed  a  Sims  sight-feed  boiler  compound  feeder.  C.  L. 
Strong  represented  the  company. 

H.  W.  Johns-Manville  Co.,  represented  by  E.  E.  Skinner  and  C.  E. 
Cox,  displayed  packings  consisting  of  J-M  Permanite,  J-M  Mogul,  coil  for 
steam,  air,  ammonia,  etc..  and  Sea  rings,  also  asbestos  products  for 
electrical  purposes. 

Geo.  W.  Lord  Co.  distributed  literature  showing  the  value  of  Lord's 
treatment,  and  how  a  boiler  may  be  kept  free  from  scale  without  injury 
to  the  tubes.     F.   M.   Campfield  was  dispenser  of  information. 

Fairbanks,  Morse  Co.,  Pump  Department,  exhibited  a  number  of  duplex 
pumps  and  distributed  literature  describing  them.  Wm.  P.  White  was  the 
representative. 

Paragon  Refining  Co..  Toledo,  had  one  of  the  most  attractive  booths 
in  the  exhibit,  in  which  were  31  working  models  of  pumps  and  engines 
of  every  description  since  the  invention  of  steam  engines.  'These  were 
operated  with  oils  and  greases  made  as  petroleum  prodnxts  by  the  Para- 
gon Refining  Co.  The  company  was  represented  by  H.  C.  Walls,  J. 
Arthur  Schmitt,  G.  G.  Fenneberg  and  J.  H.  Hausderfer. 

The  Anchor  Packing  Co.,  Detroit,  represented  by  C.  E.  Briggs,  and 
F.  A.  Dohl,  displayed  a  line  of  metal  and  fibrous  packing,  consisting  of 
Tauril  sheet  packing,  Hydroil,  Pahlow  hose  couplings  and  valves,  valve 
discs,   Ankorite  packing,   etc.      "       ■ 

Cling-Surface  Co.,  Buffalo,  represented  by  O.  J.  Rhoades,  explained 
how  Cling-Surface  is  the  life  saver  for  belts,  and  distftbuted  samples 
and   literature   upon  the   subject. 


FIG.    2.      MECHANICAL    EXHIBIT    IN    MEMORIAL    HALL,    TOLEDO 


lent   construction   of   this   appliance.      Mr.    Gibson   was   the   representative 
of   the   company. 

McNauU   Boiler   Mfg.   Co.,    Toledo,    distributed   literature   describing   its 
water  tube  boilers,   C.   W.   Morgan   being  in   charge   of  the  booth. 

International  Correspondence  Schools  had  on  exhibit  an  interesting 
science  library,  written  especially  for  engineers.  L.  T.  Brown  was 
present  to  give  out  circulars  and  answer  questions  in  regard  to  this 
educational  institution. 

The  Lunkenheimer  Co.,  Cincinnati,  displayed  in  an  attractive  booth 
brass  specialties,  including  valves,  oil  pumps,  hydrostatic  lubricators,  oil 
cups,  whistles,  injectors,  gage  glasses,  Renewo  and  Ferrenewo  valves. 
W.  B.  Meyer  was  in  charge. 

Arrow  Boiler  Compound  Co.,  St.  Louis,  Mo.,  was  represented  by  E. 
M.   Swindler. 

Baker  Valve  Co.,  Minneapolis,  Minn.,  displayed  one  of  its  piston 
valves,  the  merits  of  which  were  explained  by  C.  F.  Clark. 

Toledo  Boiler  Compound  Co.  exhibited  samples  of  scale  which  had 
been  removed  by  Toledo  compound,  from  boilers  and  beaters.  D.  En- 
body  represented  the  company. 

The  Perolin  Co.  of  America  occupied  a  booth  with  the  Franklin  Oil  & 
Gas  Co.,  in  which  demonstrations  were  made  to  show  the  use  of  Perolin 
as  a  boiler  preservative,  oils  and  graphite  for  lubricating  purpu&es  were 
displayed.     H.   H.   Conaghan  and  L.   A.   Lux  were   in  charge. 

McLeod  &  Henry  Co.  displayed  samples  of  steel  mixture  and  had 
erected  in  the  booth  a  miniature  boiler  setting,  the  excellent  qualities  of 
which  were  pointed  out  by  J.  A.   Spencer. 

Osborne  Valve  &  Joint  Co.  displayed  NoKut  valves,  for  high  pressure, 
also  parts  and  cross  sections  of  valves  and  joints,  which  brought  out 
their  excellent  construction.     W.  L.  Osborne  was  in  charge. 

Monarch  Mfg.  Co.,  Toledo,  represented  by  Geo.  E.  Phelps,  displayed  a 
few  of  the  sixty-nine  varieties  of  oils  and  greases  made  by  this  com- 
pany, some  of  which  were  Gold  Medal  cup  grease.  Semi-fluid  grease,  axle 
grease,  transmission  and-  fiber  sponge  grease,  oil  soap  and  Bar  Belt 
Clinch. 


Keystone    Lubricating    Co.,    with    L.    L.    Lacey    in    charge,    occupied    a 
booth   decorated  with   cans  of   Keystone   Grease,   bottles   of  motor  oil,   etc. 
Toledo    Belting   Co.    demonstrated    the    value    of    its    belts,    belt    lacing 
and  belt  dressing.     John  Stalker  was  in  charge  of  the  booth. 

Quaker  City  Rubber  Co.,  represented  by  Theo.  A.  Meyers,  displayed 
packings,  valve  discs,  rubber  hose,  automobile  tires  and  other  rubber 
products  made  by  this  company. 


Greenfield  (Mass.)  Electric  Light  &  Power  Co.  has 
just  sig-ned  a  contract  with  the  S.  Morgan  Smith  Co. 
for  3  wicket  type  turbine  water  wheels  for  general  light 
and  power  service,  to  be  used  in  the  re-development  of 
the  Gardner  Falls  Station,  where  2  units  already  in  place 
are  to  be  used  only  in  emergency  after  the  new  ones  are 
installed. 

The  2  large  units  will  be  the  first  concrete  scroll  case 
wheels  in  New  England.  Water  is  carried  to  the  wheels 
through  a  concrete  scroll  in  a  manner  similar  to  that 
developed  in  the  big  Keokuk  power  plant.  Each  of  these 
units  is  a  single  vertical  wheel  direct-connected  to  an 
umbrella  type  generator  operating  at  150  r.p.m.  Each 
wheel  is  rated  at  1450  hp.  with  a  37-ft.  head  and  is  5734" 
in.  in  diameter.  The  exciter  unit  is  vertical,  of  135  lip. 
at  550  r.p.m.,  and  measures   i6^-in. 
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KNICKERBOCKER  ENGINEERS 


At  Yonkers,  June  12-15 


THURSDAY  was  g-iven  over  to  the  Supply  Men's 
Association  principally  for  the  arrangement  of 
their  exhibits.  Delegates  and  visitors  alike 
agreed  that  the  display  was  the  best  of  any  year 
in  point  of  system,  of  arrangement,  and  interest,  with 
over  80  firms  and  individuals  represented  in  the  ex- 
hibits. At  1 :30  p.m.  the  exhibits  were  formally  opened 
by  Campbell  Scott,  superintendent  of  the  Otis  Eleva- 
tor Works  and  member  of  the  Yonkers  Chamber  of 
Commerce.  The  delegates  did  not  arrive  until  the 
next  day,  but  by  evening  there  were  many  visiting 
engineers  from  Yonkers  and  vicinity  who  kept  the 
exhibitors  busy  explaining  the  -wares  of  their  firms. 

Friday 

J)ELEGATES  began  to  arrive  in  large  numbers  in 

the  morning  and  at  11  a.m.  Louis  Barnard,  chair- 
man of  the  Local  Convention  Committee  called  the 
delegates. together  in  the  assembly  room  of  the  armory 
and  introduced  the  Mayor  of  Yonkers,  Hon.  Jas.  T. 
Lennon  who  welcomed  the  convention  to  the  city. 

National  Vice  President,  Jas.  R.  Coe,  replied  to 
the  Mayor,  giving  a  statistical  sketch  of  the  New  York 
State  Association  which  showed  the  membership  in 
the  state  to  be  the  largest  in  its  history,  embracing 
over  35G0  members. 

Nathan  M.  Warren,  president  of  the  Chamber  of 
Commerce  of  Yonkers,  added  his  welcome  to  that  of 
the  Mayor  and  State  President,  Geo.  O.  Kaley,  re- 
sponded introducing  past  State  President,  Hubert  E. 
Collins  who  spoke  reminiscently  on  the  progress  of 
the  New  York  State  Association.  He  compared  the 
present  day  conditions  with  earlier  days  v/hen  he  at- 
tended with  only  5  other  delegates,  and  at  that  time 
only  one  supply  man  was  present,  and  he  was  in  town 
on  other  business. 

Past  National  President,  Edward  Kearney,  next 
addressed  the  convention  and  made  the  point  that  public 
speakers  who  welcome  the  delegates  know  little  about 
engineers  in  daily  life  and  their  various  organizations, 
hence  they  address  the  members  with  a  few  set  phrases 
that  would  apply  to  any  gathering  of  men  and  the  op- 
portunity is  lost  of  impressing  on  the  minds  of  lead- 
ing men  the  most  important  characteristics  of  the 
National  and  State  organization. 

Timothy  Healy,  National  President  of  the  Eccen- 
tric Firemen's  Union  was  next  introduced  and  spoke 
of  the  better  conditions  of  the  firemen  and  of  the  unity 
existing  between  them  and  the  engineers. 

At  this  point  the  chairman  turned  the  meeting  over 
to  the  State  President  Kaley  who  appointed  and  in- 
structed  various   committees. 

At  the  afternoon  session,  the  reports  of  the  Sec- 
retary and  Treasurer  showed  the  best  financial  condi- 
tion with  a  balance  of  close  to  $500  in  the  treasury. 

The  committee  on  license  legislation  reported  that 
progress  during  the  year  had  been  in  planning  for  the 
ensuing  year  and  it  is  quite  certain  that  results  will 
materialize  during  that  time.  It  is  proposed  to  retain 
the  services  of  an  attorney  to  look  after  the  interests 
of  the  Association  in  any  future  legislation. 

The  Educational  Committee  reported  much  work 
during  the  year,  and  the  receipt  of  several  good  papers 
on  live  engineering  topics.  The  rest  of  the  session 
was  taken  up  in  the  discussion  of  bettering  the  condi- 


tion of  the  engineering  bodies  as  to  importance  of 
standing  in  the  country  and  the  securing  of  better 
salary. 

In  the  evening  the  Supply  Men's  exhibits  were  visited 
and  at  9:30  the  entertainment  given  by  the  "Bunch" 
began  in  the  mess  room  of  the  armory,  including 
songs  by  Joe  McKenna  of  Jenkins  Bros.,  monologue 
by  Jack  Armour  of  Power;  a  little  magic  by  Mr.  Mar- 
tell  of  Peerless  Rubber  Co. ;  the  Girl  from  Rector's 
by  Maybell  Burke ;  songs  by  Billy  Murray  of  Jenkins 
Bros.;  Ladies'  Quartette  by  The  Dixie  Four;  songs  by 
M.  J.  O'Connell  of  N.  J.  Mechanical  Rubber  Co. 

Saturday 

'PHE  meeting  was  called  to  order  at  10:30  by  Presi- 
dent Kaley,  and  after  several  reports  were  read,  the 
balloting  for  officers  for  the  ensuing  year  resulted  as 
follows:  Edward  E.  Pruyn,  Rochester,  president; 
Frederick  Felderman,  N.  Y.  City,  vice-president;  Wm. 
Roberts,  Yonkers,  secretary;  Wm.  G.  Downes,  N.  Y. 
City,  treasurer;  Elmer  Hartley,  Niagara  Falls,  con- 
ductor; Joseph  C.  Bubach,  Buffalo,  doorkeeper;  Wm. 
H.  Aydelotte,  Niagara  Falls,  state  deputy;  Frank 
Connolly,  Yonkers,  chaplain. 

The  next  place  of  convention  has  been  left  to 
settlement  in  the  near  future  by  the  incoming  officers. 
The  meeting  was  adjourned  for  luncheon  and  the  out- 
ing as  guests  of  the  Otis  Elevator  Co.,  which  included 
a  ride  to  and  from  the  park  situated  about  2  miles 
out  on  one  of  the  highest  hills  in  the  vicinity  of  Yon- 
kers. Kinross  is  the  name,  and  Campbell  Scott  of  the 
Otis  Company  acted  as  an  ideal  host.  The  delegates, 
wives,  sweethearts,  and  friends  were  entertained  with 
vaudeville,  moving  pictures,  Boy  Scout  drills,  and  re- 
freshments on  the  grounds  were  served  at  booths 
by  ladies  and  lasses,  members  of  the  St.  John's  Hos- 
pital. 

At  the  evening  session  various  papers  presented 
by  individual  associations  for  consideration  in  the  con- 
test for  prizes  offered  by  the  National  Committee  were 
read  and  discussed.  At  the  close  of  the  session,  the 
retiring  President  was  presented  with  a  silver  service. 
The  new  officers  were  installed  at  the  Sunday 
morning  by  National  Vice-President,  Jas.  R.  Coe. 

Convention  Notes 

QN  Saturday  evening,  the  engineers  of  Greater  New 

York  visited  the  convention,  every  subordinate 
association  sending  its  quota. 

The  Supply  Men's  Association  has  accomplished 
much  in  enforcing  the  rule,  that  all  exhibits  must  be 
in  place  before  the  opening  session  of  the  convention 
or  not  at  all. 

Ed.  Pruyn  has  rounded  out  14  yr.  of  continuous 
service  for  the  N.  Y.  State  Association.  Many  of  those 
years  the  Association  was  literally  on  his  shoulders. 
It  is  fitting  that  he  should  have  the  highest  honor  con- 
ferred upon  him  at  a  time  when  everything  is  smooth 
sailing. 

One  of  the  regrets  of  the  convention  is  the  resig- 
nation of  the  official  stenographer.  Miss  Grace  Kernan, 
who  has  filled  the  position  continuously  since  1904. 

The  local  committee  of  Yonkers  deserve  much 
praise  for  the  systematic  handling  and  arrangement 
of  the  booths.  The  color  selections  in  decoration  were 
in  good  taste. 
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Yonkers  Exhibits 

XHIBITS  at  the  Yonkers  Convention  were  some- 
what larger  in  number  and  on  the  whole  more  at- 
tractive than  was  the  case  at  the  convention  held  in 
the  same  hall  last  year.  The  weather  was  a  bit  too 
warm  for  comfort  in  a  crowded  hall,  but  the  crowds 
we're  characteristically  good  tempered  and  everybody 
seemed  to  be  having  the  time  of  his  or  her  life. 

One  of  the  first  exhibits  encountered  on  entering  tlie  Armory  was 
that  of  the  Griseom-Russell  Co.,  in  charge  of  E.  H.  T.  Dillon,  R.  S. 
Pickett,  and  David  Updyke.  These  gentlemen  distributed  a  souvenir 
memorandum  book  and  attractive  printed  matter  describing  the  Reilly 
Multicoil  Peed-Water  Heaters,  Goubert.  Multipass  Feed-Water  Heaters, 
Reilly  Multicoil  Evaporators,  Reilly  Multiscreen  Grease  E.xtractors.  Strat- 
ton  Steam  Separatsrs,  Bundy  Oil  Separators,  Goubert  Hot  Water  Genera- 
tors, Russell  High-Speed  Engines,  Massilon  Open  Type  Feed-Water 
Heaters,  and  Morse  Garbage  Destructors  and  Incinerators. 

In  addition  to  showing  small  models  of  some  of  the  feed-water  heaters 
and  full  size  heaters  in  section,  a  working  model  of  the  Russell  High- 
Speed  Engine  was  shown. 

Keystone  Lubricating  Co.,  of  Philadelphia,  occupied  a  double  space 
with  an  attractively  arranged  exhibit  of  Keystone  Greases,  the  colors 
of    the    cans    making   a   pleasing    contrast    with    the    surroundings. 

This  exhibit  was  in  charge  of  W.  F.  Beitler,  manager,  G.  S.  Walters 
and  J.   M.   Potts. 

Hewes  &  Phillips  Iron  Works  occupied  a  position  in  the  center  of  the 
hall  so  that  everybody  had  a  chance  to  see  its  exceedingly  interesting, 
full  size  working  model  of  the  Franklin  Releasing  Valve  Gear  and 
Corliss  Engine,  and  everybody  did  see  it.  This  exhibit  was  in  charge 
of   Robert   Phillips   and   A.   F.   Preiler. 

The  Philadelphia  Grease  Mfg.  Co.  showed  its  usual  comprehensive  line 
of  Philadelphia  Greases,  and  Richard  S.  Jackson,  who  was  in  charge, 
spoke  enthusiastically  of  the  Jackson  Automatic  Crank-Pin  Grease  Cup 
which  he   was   exhibiting,    also   distributing   literature   for   above   products. 

L.  E.  Merritt  &  Co.  were  showing  a  Coppus  Turbo  Blower,  and  dis- 
tributing an  unusually  well  prepared  booklet  on  that  product.  L.  R. 
Merritt,  who  was  in  charge,  gave  this  blower  his  unqualified  endorsement. 

Economy  Fuse  Mfg.  Co.,  of  Chicago,  had  an  interesting  exhibit  of 
Renewable  Cartridge  Fuses  and  Fuse  accessories  and  T.  Yaxley,  of  the 
New  York  office,   explained  the  merits  of  these  products. 

West  Disinfecting  Co.  made  its  initial  bow  on  this  occasion  as  an 
exhibitor  at  steam  engineering  conventions,  showing  its  Liquid  Soaps  and 
Containers,  Chloro-Naptholeun.  Pipe  Klen-Zo,  Paper  Towels  and  various 
disinfecting  appliances.  The  company  was  ably  represented  by  Lewis  M. 
Chapman,  assistant  sales  manager,  who  distributed  liberal  samples  of 
Chloro-Naptholeun. 

F.  W.  Webb  Mfg.  Co.  showed  "Webco"  Union.?,  with  P.  B.  Potter- 
ton,    of   the   New   York    office,    in   charge. 

Washburn  &  Granger  exhibited  Dean  Grates  for  burning  small  grades 
of  anthracite  coal.  M.  J.  Deegan  was  there  with  a  smile  all  the  while; 
also  with   literature   describing  these   grates. 

The  C.  E.  Squires  Co.,  showing  Squires  Steam  Traps,  was  also  the 
center  of  an  interested  crowd  of  engineers  studying  the  working  model 
which  told  the  story  so  thoroughly  that  very  little  explanation  was 
nece.ssary   from   the   men   in   charge,   J.   G.   Boyer  and   Frank  Boyle. 

The  William  Powell  Co.,  represented  by  H.  Mueller  Mfg.  Co.,  made 
an  exhibit  of  Union  Disc  and  Model  Star  Valves:  Trojan  and  Crescent 
Lubricators;  Signal,  Puritan  and  Pilgrim  Oil  Cups;  Coin,  Bruno  and  Prog- 
ress Grease  Cups.     J.  G.  Zolleis  in   charge. 

Clement  Restein  Co.,  represented  by  Al.  H.  Foster,  of  the  New  York 
ofifice,  invited  attention  of  engineers  to  a  complete  line  of  Belmont 
Packings,    for    steam,    water,    ammonia    and    oil. 

I.  E.  Nelson,  representing  the  Allen-Bradley  Electric  Controlling 
Apparatus,  distributed  literature  on  this  subject.  Clarence  Atkinson 
in    charge. 

The  Texas  Co.,  New  York,  displayed  Texaco  Oils  and  Greases,  Edwin 
L.  Holloway  explaining  their  various  uses. 

Albany  Lubricating  Co.,  Adam  Cooks  Sons,  Proprietors,  made  its  iisual 
extensive  display  of  Albany  Grease,  Shafting  and  Compression  Cups, 
Cook's  Lubricant  for  motor  car  transmissions  and  differentials.  J.  W. 
Bluhm,  in  charge,  contributed  materially  to  the  good  nature  of  the 
crowds  by  distributing  emblems  of  the  ''Don't  Worry''  and  other  sup- 
positious clubs  of  the   ''cheer  up''   variety,   cigars,  pencils,   etc. 

Homestead  Valve  Mfg.  Co.  was  represented  by  Frank  Boyle  of.  the 
New  York  office.  Its  exhibit  consisted  of  Homestead  Steam,  Water,  Gas 
and  Hydraulic  Valves,  straight-way,  3-way,  4-way;  Iron,  Brass,  and 
Acid  Metal  Valves,  both  screwed  and  flanged. 

Dearborn  Chemical  Co.  was  there  with  its  well-known  Dearborn  Treat- 
ment for  Feed  Water,  actively  and  enthusiastically  represented  by  T.  H. 
Piatt  and  G.  H.  Reilly.  Everybody  stopped  to  look  at  the  clever  car- 
toon of  "The  Little  Hustler  Demonstrating  the  Big  Ide.i,"  and  everybody 
that  stopped  long  enough  received  a  match  box  with  which  many  of 
them    fooled    themselves    before    they    fooled    their    friends. 

Garlock  Packing  Co.  made  its  usual  display  of  Ring,  Sheet  and  Spiral 
Packing,  Pump  Valves,  Boiler  Gaskets,  Metallic  Packings,  and  the  Gar- 
lock  fanidus  ''900''  Sheet.  This  exhibit  was  in  charge  of  F.  S.  Bulkley, 
who  distril)uted   lead  pencils   as   souvenirs. 

L.  Sonneborn  Sons,  Inc.,  made  an  exhibit  of  Lubricating  Oils,  Belt 
Dressings,  Metal  Polishes,  Etc.,  and  demonstrated  The  New  System  Oil 
Piimp,  by  mean.?  of  a  full  size  working  model.  Willis  Lawrence  and 
Wil'iim    .1.    Schatz   were    in   charge. 

Estate  of  Edward  E.  Ladew  attracted  a  great  deal  of  favorable 
attention  by  means  of  a  demonstrating  outfit  showing  Hoyt's  Turtle 
Waterjjroof  Leather  Belting  running  constantly  in  water.  Sales  Manager 
Richard  Golden,  John  C.  Low  and  A.  O.   Rush  were  in  charge. 

H.  L.  Twine  exhibited  a  general  line  of  Mill  and  Pac.tory  Supplies, 
in  charge  of  J.  P.  Taylor;  the  exhibit  including  Albany  Grease,  Goes 
Wrenches,  American  Split  Pulleys,  Ajax  Valves,  Eureka  and  Ambest 
Packings.  Bristol's  Patent  Steel  Belt  Hooks,  Dixon's  Graphite  Greases, 
etc. 

Boig  &  Hill  showed  a  line  of  Curtis  Engineering  Specialties,  Watts 
Boiler  Peed  Regulator,  EverlR sting  Blow-off  Valves,  Baum  Steam  and 
A'acuuni    Oil    Sejiarators.      W.   W.    Boij;   and    F.    L.    Burnham    in    charge. 

The  Feirbanks  Co.  showed  Sphero  Ball  Valves:  Renewable  Vulca- 
beston  Asbestos  Disc  Globe  Valves,  Brass  and  Iron  body ;  Renewable 
sent.  Brass  and  Iron  body  Gate  Valves;  Brass  and  Iron  body  Check 
Valves.  L.  W.  Conklin  explained  the  advantages  of  these  various 
specialties. 


Armstrong  Cork  Co.,  represented  by  Joseph  Prentis  and  C.  A.  Senter, 
made  an  exhibit  of  Steam  Pipe  Insulation  and  Cork  Insulation  for  Cold 
Storage. 

The  Chapman  Valve  Mfg.  Co.  occupied  a  double  space,  displaying  a 
complete  line  of  its  Gate  Valves.  F.  W.  Sleep,  Charlie  Webber  and 
R.    C.    Mitchell   in   charge. 

John  R.  Banks  found  a  large  and  interested  audience  for  his  talk 
about  his  Automatic  Duplex  Vacuum  Return  Steam  Trap  and  Boiler  Feed, 
a    sample   of   which   he    exhibited. 

Standardizing  Co.  occupied  a  liberal  space  in  showing  and  demon- 
strating The  Ernst  Telescopic  Disappearing  Hoist,  Perfection  Elevator, 
One-Piece  Checkered-Top  Side-Walk  Door,  Cameron  Portable  Cranes, 
Betson's  Plastic  Fire  Brick.  These  exhibits  were  in  charge  of  Charles 
Schmidt   and   J.    Schlueter. 

Erie  City  Iron  Works  was  represented  by  G.  A.  Hepke,  who  dis- 
tributed literature  descriptive  of  the  Company's  High-Speed,  4-Valve 
and  Lentz  Engines,  Tubular  Boilers,  Water  Tube  Boilers,  and  Feed 
Water    Heaters. 

The  Waite  Co.  made  a  display  of  "Flint"  Blocks  for  Fire  Box  Lin- 
ing';,   in    charge    of   P.   K.   White   and   William   J.    Gravert. 

The  Fisher  Governor  Co.  exhibited  Fisher  Governor's  in  section  and 
complete:  Reducing  Valves,  and  Back  Pressure  Valves.  Homer  Whelp- 
ley,   eastern   sales  manager,   was  in  charge. 

Skinner  &  Connolly  occupied  space  in  the  interest  of  Skinner's  Gage 
Glass    Cutter    and    other    specialties. 

Greene,  Tweed  &  Co.  were  represented  by  George  R.  Starrs,  and 
made  their  usual  attractive  display  of  Palmetto  and  Manhattan  Packings, 
and  the  Favorite  Reversible  Ratchet  Wrench.  Mr.  Starrs  also  exhibited 
The   Starrs   Pump   Valve. 

Felber  Engineering  Works  distributed  interesting  and  informative 
literature  illustrating  and  describing  various  example';  of  its  work  as 
contracting  engineers.  James  O.  Westberg  and  N.  N.  Rothenberg  were  in 
charge. 

The  Crandall  Packing  Co.  displayed  a  line  of  Helios  Packings,  in 
charge    of    Harry    Forward. 

Peerless  Rubber  Mfg.  Co.  was  there  of  course,  showing  its  well- 
known  line  of  Packings,  Rubber  Tiling,  Rubber  Hose,  and  Beltiu".-, 
with  R.   A.  Sexton  and  W.   S.  Martell  in  charge. 

Jenkins  Bros,  occupied  a  large  space  in  a  conspicuous  position,  show- 
ing Jenkins  Bros.  Valves  and  Packings.  Frank  Martin,  0.  B.  Ohlsen,  and 
D.  E.  Utz  were  heard  to  admit  many  times  that  Jenkins  Bros,  products, 
are  all   right. 

H.  W.  Johns-Manville  Co.  was  on  hand  as  usual,  showing  Pei'manite 
Sheet  and  Sea-Ring  Packings,  Kearsarge  High  Pressure  Rod  Packing, 
Man-Hole  and  Hand-Hole  Gaskets  and  Pipe  Covering.  William  Mff- 
Elraevy   and   H.   T.   Lyman   were   in   charge. 

Thread-Tight  Co.  made  actual  demonstration  of  its  product,  a  com- 
pound for  making  tight  joints  under  high  pressure,  steam,  ammonia, 
air.  etc.  An  interesting  feature  of  this  exhibit  was  a  gasket  made  of 
ordinary  wrapping  paper  covered  with  Thread-Tight.  Mr.  Ehrmann  of 
the    company    conducted    the    demonstrations. 

J.   O'Meara,   Inc.,   showed   a   line   of  Valves,   Valve   Discs,    etc. 

John  R.  Eobinson,  who  represented  Bayer  Steam  Soot  Blower  Co., 
of  St.  Louis,  for  which  he  is  district  sales  agent,  also  presented  a  line 
of  Power  Plant  Specialties,  including  the  Detectorphone,  otherwise  knowrv 
as  the  "Mechanical  Stethoscope,"  an  electrical  instrument  for  detecting 
internal  troubles  of  machinery.  Mr.  Robinson  was  assisted  by  C.  H. 
Rugg. 

Broderick  &  Bascom  Rope  Co.  made  an  exhibit  of  Special  Elevator 
Rope,  in  charge  of  C.  Arthur  Dunlavy,  Mgr.  N.  Y.  office.,  J.  R.  Bohn 
and    John    O.    Tepper. 

Joseph  C.  Ryan  took  space  to  advertise  his  business  as  Engineer, 
Contractor  and  Dealer   in  Mill   Supplies. 

New  York  Belting  and  Packing  Co.,  represented  bv  E.  .1.  Flynn,  P.  N. 
Anderson  and  Daniel  Allen,  showed  its  well-known  lines  of  Indestructi- 
ble, Firo  and  Ruby  Sheet  Packings,  Cobbs,  Graphon.  Vulcan,  Flax  and 
Hydraulic   Packings,    Pump   Valves   and   Asbestos   Gaskets. 

J.  L.  Quimby  &  Co.  extended  a  cordial  greeting  to  engineers  through 
their  representatives,  John  J.  McDonald  and  Ralph  N.  Hand,  who  made 
a  particularly  attractive  presentation  of  its  line  of  Oils,  Greases,  Boiler 
Compounds,  Elevator  Emulsion,  Soap  Powder,  Automobile  Oils,  Pipe 
Cleaner  and  Disinfectant.  Callers  were  presented  with  a  leather  covered 
match   holder,    and   the    cigars    were    quite   handy. 

S.  F.  Bowser  &  Co.,  Inc.,  in  addition  to  demonstrating  the  Bowser 
Filters  by  means  of  a  working  model,  conducted  a  guessing  contest,  with 
a  prize  of  a  Starrett  Engine  Level,  to  the  engineer  guessing  nearest  the 
flow  per  hour  through  5  feeds.  H.  E.  Dobson  and  G.  B.  Kamps  were 
in   charge. 

Eddy  Valve  Co.  had  a  display  of  Eddy  Valves  and  Fire  Hydrants, 
in  charge  of  Harry  A.  Holmes. 

Russell,  Burdsall  and  Ward  made  an  exhibit  of  Bolts  and  Nuts  made 
from    Open    Hearth    Steel. 

The  Lagonda  Manufacturing  Co.  was  represented  by  M.  O.  Lewis,  who 
displayed  in  a  prominently  located  booth  the  Weinland  tube  cleaners. 
Strainers  and  Valves.  On  Flag  Day,  the  14th,  small  American  flags, 
were  distributed  and  were  so  commonly  accepted  and  worn  as  to 
change  the  whole  color  scheme  of  the  crowds  in  attendance. 

C.  T.  Coe  Co.  exhibited  various  types  of  Coe  shaking  and  dumping 
grates.      C.   T.   Coe   and  Prank   C.   Coe  were   in   charge. 

The  United  States  Graphite  Co.  made  an  interesting  display  of  its 
Mexican  boiler  graphite,  and  a  line  of  graphite  greases,  distributing  as. 
souvenirs  quarter  pound  cans  of  its  No.  205  Powdered  Lubricating 
Graphite.      W.    G.    Seeley    in    charge. 

Home  Rubber  Co.,  represented  bv  E.  A.  Schatz,  showed  a  line  of 
N.   B.   ().   packings. 

York  Manufacturing  Co.  was  represented  by  Shipley  Construction  and 
Supply  Co.,  and,  in  addition  to  making  a  display  of  ammonia  valves  and 
fittings,  distributed  literature  descriptive  of  practically  everything  per- 
taining to  ice  machines.     Tom  Oakes  was  in  charge. 

W.  M.  Bastable  Co.' made  an  interesting  display  of  Hays  Differential 
Draft  Gages.  Hays  Improved  Gas  Analyzer,  Thwing  Recording  Pyro- 
meter  and   Electric   Tachometers.      S.   H.   Page  was   in   charge. 

The  Grieve  Grate  Co.  showed  a  line  of  Grieve  Patent  Grates;  in 
cliarge   of   C.    ]\I.   Watson   and   R.   H.   King. 

Power  was  represented  by  N.  C.  Robbins  and  Jack  Armour. 

Ingram  Wheel  Co.  dispayed  the  Ingram  Wheel  and  Rubberless  Tire 
for    aut'tinoljiles. 

American  Engine  Co.  was  represented  by  Harry  J.  Marks,  who  dis- 
tributed  literature  descriptive  of  American-Ball  Angle  Compound  Engines. 

United  Metal  Hose  Co.,  Inc.,  had  an  exhibit  of  flexible  metal  hose 
of    interlocking    construction,    in    charge    of   E.    L.    Heilprin. 

(Continued  on  page  670) 
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RECORDING  DIFFERENTIAL 
PRESSURE  GAGE 

Bristol's  New  Float  Type 

THIS  new  float  type  differential  recorder  has  been 
tested    under    practical    operating    conditions    in 
steel  works.     It  was  developed  to  meet  require- 
ments  for   which   the   spring   pressure   types   of 
differential  recorders  are  not  suitable,  that  is  for  very 
low  ranges  of  differential  pressure  in  air,  gases,  liquids 
or  steam,  for  applications  where  the  static  and  differ- 


I 


The  construction  and  principle  of  operation  of  the 
instrument  will  be  readily  understood  by  referring  to 
the  sectional  diagram  Fig.  3.  There  are  2  pressure 
chambers,  A  and  B,  intercommunicating  through  the 
connection  C.  A  cylindrical  float  D  is  located  in  the 
pressure  casing  A  as  indicated,  and  is  connected  by 
arms  to  the  shaft  F,  which  extends  through  the  cas- 
ing. The  recording  arm  C  is  directly  connected  to  the 
end  of  the  shaft  F. 

Connections  are  made  by  means  of  the  pipes  H  and 
I  between  the  pressure  chambers  A  and  B  and  the  2 
pressures  whose  difference  it  is  required  to  record. 
Mercury  or  water  is  employed  in  the  pressure  cham- 
bers according  as  the  differential  range  to  be  recorded 


FIG.     1.       BRISTOL'S    FLOAT    TYPE     RECORDING 
DIFFERENTIAL    PRESSURE    GAGE 


iKSir 


FIG.     2.       SECTION     OP     BRISTOL'S     RECORDING 
DIFFERENTIAL    PRESSURE  GAGE 

ential  pressures  fluctuate  rapidly,  and  also  to 
the  demand  for  instruments  to  record  the  rate 
or  volume  directly  on  charts  having  uniform 
tions  in  units  of  flow  or  volume. 


FIG.   3.     CHART  RECORDING  RATE  OF  FLOW  OP  BLAST  FURNACE  GAS 


is  high  or  low.  When  the  higher  pressure  is  applied 
to  the  chamber  B  through  the  pipe  I,  the  level  of  the 
liquid  in  this  chamber  is  lowered  and  that  in  the  float 
chamber  is  raised,  carrying  the  float  and  the  attached 
recorder  arm  with  it  and  making  a  record  on  a  circular 
chart  as  it  is  revolved  by  a  special  clock  at  the  desired 
speed. 

By  making  the  cross  sections  of  the  pressure 
chamber  B  of  certain  proportions  as  indicated,  it  is 
possible  to  produce  a  scale  whose  graduations  are  uni- 
form for  equal  increments  of  flow  or  volume.  The 
Bristol-Durand  radii  averaging  instrument  can  there- 
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fore  be  used  to  obtain  total  flow  or  volume  from  the 
chart  record  of  this  instrument  for  a  period  of  24  hr. 

As  these  gages  will  operate  on  extremely  low  dif- 
ferential ranges  they  are  particularly  well  adapted  for 
use  in  connection  with  Pitot  tubes  for  recording  vol- 
umes of  liquids,  air  or  gases. 

Figure  3  is  a  reduced  reproduction  of  a  2-4-hr.  rec- 
ord of  the  flow  of  blast  furnace  gas,  made  by  one  of 
these  instruments  in  connection  with  Pitot  tubes,  in 
one  of  the  largest  blast  furnaces  in  the  United  States. 
It  will  be  noted  that  this  chart  is  graduated  in  thou- 
sands of  cubic  feet  of  gas  per  hour,  the  range  being 
from  0  to  500,000  cubic  feet  per  hour.  The  working 
part  of  the  chart  above  150,000  is  provided  with  uni- 
form volume  graduations.  The  actual  differential  pres- 
sure for  the  total  range  of  the  chart  shown  was  0  to 
1.46  in.  head  of  water.  From  this  it  will  be  seen  that 
with  a  simple  inexpensive  Pitot  tube  it  is  possible 
to  obtain  sufficient  differential  pressures  at  slow  rates 
of  flow  to  record  directly  the  amount  and  variations 
of  the  volume. 

This  instrument  may  be  used  to  record  the  head 
of  water  in  tanks  under  varying  pressures,  as  for  in- 
stance height  of  water  in  steam  boilers  and  condens- 
ers. Another  special  application  is  that  of  recording 
the  flow  of  water  through  a  notch  or  over  a  wier, 
even  though  liquid  is  under  pressure  or  a  vacuum. 

This  instrument  is  the  product  of  Bristol  Company, 
Waterbury,  Conn. 


STARRETT  RATCHET  WRENCH 
FOR  ENGINEERS 

THE  difficulty  of  setting  up  or  slacking  off  nuts  in 
cramped  places  is  removed  with  the  ratchet 
wrench,  perfected  by  the  L.  S.  Starrett  Co.,  of 
Athol,  Mass.  The  slowness  of  the  ordinary 
monkey-wrench,  due  to  frequent  and  necessary  re- 
movals from  the  screw  or  nut,  especially  when  only 
short  turns  can  be  made,  is  a  disadvantage  second  only 
to  the  liability  of  injury  to  the  knuckles  of  the  man 
using  the  tool. 


STARRETT   RATCHET    WRENCH    AND    ACCESSORIES 

The  Starrett  patent  ratchet  wrench  overcomes  these 
objections  and  still  further  includes  some  features  not 
looked  for  in  a  wrench,  namely:  the  drilling  fixture 
and  the  screw-driver  attachment.  This  tool  is  de- 
signed to  turn  a  nut  rapidly  in  either  direction  without 
removing  the  wrench  from  start  to  finish.    With  it  can 


be  used  any  one  of  a  large  number  of  interchangeable 
steel  sockets  varying  by  1/32  in.  and  having  a  range 
from  5/16  to  1^  in.  These  sizes  take  care  of  practi- 
cally every  ordinary  bolt  and  nut. 

A  universal  joint  attachment  for  use  in  particularly 
awkward  places  is  appreciated  by  those  who  have  had 
experience  with  ordinary  wrenches,  and  an  extension 
which  will  take  any  of  the  sockets  permits  turning  in 
places  otherwise  inaccessible.  The  wrench  may  also 
be  used  as  a  screw-driver,  for  it  is  provided  with  a 
screw-driver  attachment  with  reversible  blades  of  2 
sizes. 

In  addition  to  these  attachments  a  first-class  drill- 
ing fixture  fits  the  rachet  head  and  will  hold  any  size 
of  twist  drill  from  >^  to  ^  in.  Difficult  drilling  can 
then  be  done  as  easily  as  in  ordinary  places,  the  feed- 
ing being  done  with  a  special  friction  wrench  supplied 
with  each  tool.  The  accompanying  illustration  shows 
this  wrench  with  all  accessories  packed  in  a  neat  box, 
making  one  of  the  most  useful  and  convenient  sets  any 
automobilist  or  engineer  can  have. 


(Continued  from  page  668) 

McLeod  &  Henry  Co.  made  its  usual  display  of  "Steel  Mixture"  for 
boiler  door  arches,  and  special  tongue  and  groove  inserted  arches ;  in 
charge  of  a  veteran  "conventioneer,"  John  H.  Foote,  who  distributed 
souvenirs    in    the   way   of   folding   metal   drinking   cups. 

The  Lunkenheimer  Co.  made  a  liberal  showing  of  Lunkenheimer  valves 
and  engineering  specialties;  in  charge  of  W.  A.  Reynolds,  A.  S.  Philipps 
and   Frank   Hyatt. 

I.  Schonberg,  represented  by  T.  S.  Ferguson,  exhibited  M.  &  M.  White 
Bronze  and  Babbitt  metals. 

Otis  Elevator  Co.  had  an  exhibit  which  attracted  unusual  attention. 
It  was  a  full  size  demonstration  outfit,  showing  an  Otis  electric  elevator 
controller  in  operation.  Another  interesting  feature  of  this  exhibit  was 
repair  parts  put  up  in  handy  cabinets  of  various  sizes.  W.  J.  Keenon, 
in  charge,  distributed  literature  descriptive  of  Otis  gi-avity,  spiral  con- 
veyors,   elevator   lubricants,    etc. 

Grenpoint  Fire  Brick  Co.,  represented  by  E.  DeVoe,  distributed  liter- 
ature descriptive  of  the  Company's  fire  bricks  for  all  purposes. 

Diamond  Power  Specialty  Co.  presented  the  "Diamond"  Soot  Blow- 
ers, displaying  small  models  showing  installations  on  various  makes 
of  iaoilers.     W.  Schlueter  and  S.  L.  Van  Ameringue  in  charge. 

The  V.  D.  Anderson  Co.  exhibited  Anderson  Steam  Traps,  Floats,  Oil 
Filters,  Steam  Separators,  Water  Columns,  Air  Traps,  etc.  L-.  A.  Couch 
was    in   charge,    assisted   by   L.    H.    Rumages,    of   Buffalo. 

The  Wickes  Boiler  Co.  showed  a  model  boiler  demonstrating,  the 
water   circulation.      James   Milne   and  E.   F.   Baker  in   charge. 

National  Engineer  was  represented  by  C.  F.  Ceilley. 

The  Pitts  &  Kitts  Mfg.  &  Supply  Co.  exhibited  Everlasting  Blowoff 
Valves,  Northern  Specialty  Water  Glass  fittings,  Boyd  turbine  pump 
valve  Kitts  Mfg.  Co.'s  line  of  steam  specialties,  Perohn  German  Boiler 
Metal  Treatment,  Zinco  Soot  Destroyer,  McKim  Gaskets  and  McLeod 
Lubricators.  Those  in  charp-e  were  W.  A.  Kitts,  Jr.,  Wm.  S.  Pitts, 
Wm.  J.   Tighe,   and  J.   R.   Hughes.  . 

W.  B.  McVicker  Co.  showed  high  grade  lubricants,  scientifac  boiler 
compounds,  hydraulic  elevator  compounds,  soap  powders,  disinfectants, 
etc.  Jos.  Engasser,  A.  T.  Camden,  W.  B.  McVicker  and  Jos.  Hammil 
were   in   charge.  ,  .  .       ■•■  -u 

The  Danubil  Co.,  showing  Danubil  sheet  packings  for  high  pressure 
and  superheated  steam,  in  charge  of  G.  G.  Schick,  G.  M.  Norman,  L. 
Read  and  James   R.   DuBois.  .     ,    .,  ,    ,•  t   r.  „i,^„„o 

Harrison  Safety  Boiler  Works  exhibited  the  usual  line  of  Cochrane 
specialties,   in   charge   of   Charles   Willard.  „„^„„ 

M.  T.  Davidson  Co.  distributed  literature  descriptive  of  its  pumps 
and  condensers.     John  Lowe  in  charge.  .     t     iir  „„a    v^aA 

Southern   Engineer   was   respresented   by   Lewis   L.   Wairen    and   J^rea 

°  Buhne   Metal   Packing    Co.    showed   the   Buhne   Metal   Packing  which 
has  become  widely  known  among  engineers  as  "Shredded  Wheat.         «...  i^. 

Ashton^  Valve'^Co.    made    an    exhibit   of   Ashton    Steam    Specialties,    in 

*"  ""nLard  ManufacWiring  Co.,  represented  by  George  Wicks  showed 
Wire  Rope,   Insulated  Wire  Rope   and  Swedish  Iron  Electric  Cable. 

John  A.  Roebling  Sons  Co.  presented  its  lines  of  Wire  Rope  and 
Cables,    through    John    W.    Troescher,    in    charge.  i,     .^   ,„   „„   :„*„> 

The  Chamber  of  Commerce  of  Yonkers  occupied  a  booth  as  a^  intor 
mation  bureau  for  the  delegates.  It  was  in  charge  of  John  P.  Kaacliir, 
Secretary,   and  Chester  J.   Schlisman,   Asst.   Secretary^ 

Practical  Engineer  was  represented  by  H.  E.  Collins  and  John  A. 
Kershaw. 


IN  A  BOOKLET  just  published  by  the  Joseph 
Dixon  Crucible  Co.,  Jersey  City,  N.  J.,  entitled  "Dix- 
on's Graphite  Brushes,"  the  qualities  of  these  brushes, 
such  as  preventing  of  sparking  and  wearing  of  the 
commutator,  avoidance  of  gumming  on  the  commuta- 
tor and  reduction  of  friction,  are  fully  explained,  and 
the  rules  given  for  using  the  brushes  under  various 
conditions.  There  is  also  a  discussion  of  graphite 
resistance  rods  and  lubricating  rods. 
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plained,  and  the  inches  of  vacuum  produced.  The 
curve  shows  a  high  efficiency  for  vacuums  of  28.5  in. 
and  less,  and  although  the  single-stage  pump  becomes 
useless  for  higher  vacuum  than  29.1  in.,  a  compound 
air  pump  is  now  being  built  which  will  be  tested  and 
the  results  made  public. 


NEWS  NOTES 

Dearborn  Chemical  Co.  announces  its  removal,  July 
I,  from  332  S.  Michigan  Ave.,  Chicago,  to  the  20th  floor 
of  the  new  Union  Central  Building. 

Northern  Equipment  Co.  has  removed  from  408- 
418  West  Indiana  St.,  Chicago,  to  iii  West  nth  St., 
Erie,  Pa. 

Work  on  the  new  electric  light  plant  for  the  F. 
Schenk  and  Son's  company  at  Fulton,  W.  Va.,  is  pro- 
gressing nicely.  As  soon  as  the  old  buildings  are  re- 
moved the  work  of  excavating  will  be  started. 

RoYALTON,  Pa.,  has  voted  to  build  its  own  electric 
light  plant,  since  other  companies  could  not  bid  on  the 
work  to  suit  the  councilmen.  A  system  of  tungsten  elec- 
tric lights  will  be  installed. 

Electric  Light  &  Power  Co.  of  Montevideo,  Minn., 
intends  to  erect  a  new  building,  costing  about  $40,000, 
on  the  present  site.  Work  will  commence  as  soon  as 
the  contract  can  be  let. 

Contractors  are  estimating  upon  the  power  house 
for  the  municipal  lighting  plant  to  be  erected  and  oper- 
ated by  Camden,  N.  J.  The  building,  which  will  cost 
$100,000,  will  measure  80  by  80  ft.,  be  3  stories  high,  and 
be  constructed  of  brick  and  concrete. 

It  is  stated  that  Winston-Salem,  N.  C,  is  to  have 
as  good  electrical  service  as  any  city  in  the  entire  South, 
since  the  Fries  Mfg.  and  Power  Co.  is  now  engaged  in 
installing  a  new  plant  at  the  Yadkin  River  power  plant 
that  will  cost  in  the  aggregate  about  $75,000. 

Clarksburg,  W.  Va.,  will  have  the  best  electric  light 
and  power  plant  in  West  Virginia  when  the  work  is 
completed.  The  equipment  will  be  of  the  most  modem 
type,  and  the  capacity  will  be  much  greater  'than  the 
present  demands  which  are  now  very  heavy. 

The  Sarco  Engineering  Co.,  New  York,  will  open 
a  new  office  in  Chicago,  July  1,  to  take  care  of  its 
largely  increased  business  in  the  middle  West.  Ample 
stock  of  the  Sarco  steam  traps  will  be  carried  to  meet  all 
requirements.  George  H.  Burke,  for  several  years  Sales 
Manager  at  the  New  York  office,  will  be  in  charge. 

Kala:mazoo,  Mich,  will  begin  the  construction  of  a 
new  municipal  lighting  plant  within  the  next  few  days. 
When  completed  it  will  be  one  of  the  largest  in  the  state 
and  will  be  capable  of  furnishing  ample  current  for  all 
street  lights,  as  well  as  a  surplus  which  can  be  used  for 
other  purposes. 

H.  L.  Watson,  Member  American  Society  of  Mechan- 
ical Engineers,  formerly  Sales  Engineer  with  the  Allis- 
Chalmers  Mfg.  Co.,  of  Milwaukee,  has  accepted  the  posi- 
tion of  Sales  Manager  for  the  De  Laval  Steam  Turbine 
Co.,  of  Trenton,  N.  J.,  manufacturer  of  steam  turbines 
of  the  single-stage,  velocity-stage  and  pressure-stage 
type,  also  of  centrifugal  pumps,  speed  reduction  gears, 
turbine  blowers  and  other  apparatus  of  an  allied  nature. 

The  Reading  Railway  has  awarded  the  contract  for 
erection  of  a  power  house  at  Yardley,  Pa.  It  will  be 
located  west  of  Yardley  station  and  will  be  built  of  con- 


crete and  brick,  with  slag  roof,  supported  on  concrete 
foundations,  with  concrete  coal  pocket.  The  pump  house, 
located  east  of  Yardley  station  on  the  west  bank  of  the 
Delaware  River,  will  be  a  reinforced  concrete  structure, 
with  asbestos  shingle  roof  and  concrete  steps  and  plat- 
form. 

Plans  have  been  prepared  by  the  Pittsburgh  Rail- 
ways Co.  for  trebling  the  capacity  of  the  plant  on  Brunots 
Island.  The  capacity  will  be  increased  from  25,000  to 
85,000  kw.  Bids  are  now  being  taken  for  the  increased 
60,000  kw.  Twenty  Stirling  boilers  of  822-hp.  capacity 
each  have  been  ordered  from  the  Babcock  &  Wilcox  Co. 
and  the  Westinghouse  Co.  will  supply  4  15,000-kw.  turbo 
generator  sets.  Condensers  and  pumps  *will  be  furnished 
by  the  Worthington  Pump  Co.  The  boilers  are  to  be 
placed  in  4  batteries  of  S  boilers  each.  A  14  by  i8o-ft. 
stack  will  be  furnished  for  each  battery.  Estimates  on 
the  stoker  equipment  have  already  been  taken. 

At  the  recent  ^meeting  of  the  National  Electric 
Light  Association,  the  following  officers  were  elected  for 
the  coming  year :  President,  J.  B.  McCall,  of  Philadelphia  ; 
First  Vice-President,  John  A.  Britton  of  San  Francisco; 
Second  Vice-President,  Holton  H.  Scott  of  New  York; 
Third  Vice-President,  E.  N.  Lloyd  of  Chicago;  Fourth 
Vice-President,  E.  C.  Beal  of  Augusta,  Ga. ;  Treasurer,, 
W.  F.  Wells  of  Brooklyn,  N.  Y. ;  Secretary,  T.  Com- 
merford  Martin  of  New  York.  The  Doherty  Gold  Medal 
for  the  most  valuable  paper  was  awarded  to  T.  F.  Blood- 
worth  of  New  York.  The  Billings  Silver  Medal  went 
to  Fred  Willoughby  of  Denver,  and  A.  D.  Bailey  of 
Chicago  was  given  the  award  for  the  third  best  paper. 

Oliver  W.  Hull,  formerly  associated  with  the  Hitch- 
cock Publications  of  Chicago,  as  western  advertising 
manager,  has  joined  the  Chamberlin  Co.,  Technical  Pub- 
licity, of  Detroit.  Mr.  Hull  is  well  and  favorably  known 
in  machinery  circles  throughout  the  middle  west.  His 
wide  knowledge  of  manufacturing  and  selling  problems 
in  the  field  in  which  the  Chamberlin  Co.  is  engaged  will 
undoubtedly  prove  a  valuable  acquisition  to  this  large 
and  rapidly  growing  organization.  The  Chamberlin  Co. 
has  always  done  business  on  a  fee  basis,  believing  that 
the  agency  should  receive  its  compensation  from  the  client 
and  not  from  the  publisher,  as  is  the  rule  with  general 
advertising  agencies.  The  fact  that  the  Company  has  not 
lost  an  account  since  its  organization  is  a  tribute  to  the 
high  character  of  its  service. 

United  States  Civil  Service  Commission  announces 
an  open  competitive  examination  for  inspector  of  motive 
power,  for  men  only,  on  July  23,  191 3,  at  princfpal  cities 
of  the  country.  From  the  register  of  eligibles  resulting 
from  this  examination  certification  will  be  made  to  fill 
vacancies  as  they  may  occur  in  this  position  in  the  Inter- 
state Commerce  Commission,  under  the  act  providing  for 
the  valuation  of  the  property  of  common  carriers,  at 
salaries  ranging  from  $1200  to  $1500  per  annum.  Not 
less  than  3  years'  experience  in  the  motive  power  depart- 
ment of  a  railroad  or  with  locomotive  works  is  required 
for  admission  to  this  examination.  Graduation  in  me- 
chanical engineering  from  a  technical  school  of  recognized 
standing  will  be  accepted  in  lieu  of  2  yr.  of  these  3. 
Applicants  must  have  reached  their  25th,  but  not  their 
6oth,  birthday  on  the  date  of  the  examination.  Persons 
who  meet  the  requirements  and  desire  this  examination 
should  at  once  apply  to  the  United  States  Civil  Service 
Commission,  Washington,  D.  C,  or  to  the  secretary  of 
the  board  of  examiners  at  principal  cities  for  Form  2039. 
In  applying  for  this  examination  the  exact  title.  Inspector 
of  Motive  Power  (male),  should  be  used. 
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CATALOG  NOTES 

ARGUTO  OILLESS  BEARINGS,  made  of  wood 
which  has  been  chemically  treated,  are  described  and 
illustrated  in  a  pamphlet  from  Arguto  Oilless  Bearing 
Co.,  Wayne  Junction,  Philadelph-ia,  Pa. 

JENKINS  BROS,  brass  gate  valves  with  outside 
screw  and  yoke,  in  3  patterns — standard,  medium  and 
extra  heavy,  are  illustrated  and  a  table  of  dimensions 
is  given  in  a  folder  from  Jenkins  Bros.,  80  White  St., 
New  York. 

THE  LABOR  SAVER,  No.  58,  recently  received 
from  Stevens-Adamson  Mfg.  Co.,  Aurora,  111.,  shows 
various  methods  of  reducing  production  costs  by  me- 
chanical appliances  adapted  for  handling  material  in 
bulk  or  package.  This  publication  is  issued  monthly 
and  copies  may  be  obtained  by  addressing  the  com- 
pany as  above. 

MAZDA  STREET-RAILWAY  lamps  are  de- 
scribed in  Bulletin  18A,  which  supersedes  Bulletin  18 
and  gives  general  information  and  technical  data  on 
the  performance  and  characteristics  of  these  lamps. 
A  list  is  given  of  other  new  bulletins  available  by 
addressing  the  Engineering  Department  of  the 
National  Electric  Lamp  Association,  4411  Hough  Ave., 
Cleveland,  O. 

BRISTOL'S  RECORDING  THERMOMETERS, 
for  temperatures  between  60  deg.  below  zero  and  800 
deg.  F.,  are  described  in  a  48-page  catalog,  No.  1300, 
containing  charts  and  other  illustrations. 

New  bulletins,  Nos.  143  and  173,  on  Bristol  record- 
ing differential  pressure  gages,  and  Bulletin  170  on 
soldering  iron  electric  furnaces  have  also  been  issued 
by  the  Bristol  Company,  Waterbury,  Conn. 

THE  GENERAL  ELECTRIC  CO.  has  just  is- 
sued Bulletin  No.  A-4109,  on  the  subject  of  belt- 
driven  revolving  armature  alternators,  which  super- 
sedes the  company's  previous  bulletin  on  this  subject. 
The  alternators  described  are  of  3  sizes:  7^,  15,  and 
25  kw. 

Bulletin  No.  A-4122,  from  the  same  company,  is 
devoted  to  carrier  bus  arc  panels  and  brush  arc  gen- 
erators. This  bulletin  supersedes  the  previous  bul- 
letin on  this  subject. 

THE  WESTINGHOUSE  Electric  &  Mfg.  Co.  has 
issued  descriptive  leaflet  No.  3679  covering  Electric 
Vehicle  Battery-Charging  Switchboards  and  Motor 
Generator  Sets.  These  devices  are  described  and 
illustrated  in  detail.  Special  mention  is  made  of  the 
sectional  switchboard  which  has  proven  very  satis- 
factory for  this  class  of  work  enabling  additions  to  be 
made  from  time  to  time  with  slight  expense. 

Folder  4255  describes  Westinghouse  Type  P  G 
porcelain  insulators.  These  are  insulators  with  high 
mechanical  strength  suitable  for  use  on  1500-volt  d.c. 
railway  work  and  2200-volt  transmission  lines. 

"HIGH  VACUUM  SURFACE  CONDENSERS" 
is  the  title  of  Bulletin  106-A.  recently  issued  by  the 
Wheeler  Condenser  &  Eng.  Co.,  of  Carteret,  N.  J.  This 
bulletin  takes  up  such  subjects  as  the  effect  of  con- 
densing on  steam  engine  and  steam  turbine  economy  ; 
the  choice  of  a  kind  of  condenser;  the  design  of  high 
vacuum  surface  condensers ;  the  influence  of  steam 
distribution;  the  effects  of  flooding  on  condenser  sur- 
face, and  explains  the  advantages  of  the  Wheeler  dry 
tube  condenser.  Copies  may  be  had  on  application  to 
the  Wheeler  Condenser  &  Engineering  Co.,  Carteret, 
New  Jersey. 
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Positions  Wanted 


POSITION  WANTED— By  first-class  Steam  Engineer.  A. 
and  D.  current.  Can  give  results  and  best  of  reference.  Sober 
and  steady,  14  yrs.'  experience.  Address  Box  309,  Practical 
Engineer,  Chicago,  111.  7-1-1 

POSITION  WANTED— As  Manager  or  Superintendent  of  an 
electric  light  or  ice  plant.  I  am  a  practical  engineer  and  know 
the  electric  light  and  ice  business  thoroughly.  As  to  my  character 
and  ability,  I  can  furnish  you  all  the  references  you  wish.  I  am 
at  the  present  employed  as  chief  engineer  of  an  Electric,  Light 
and  Ice  plant.  Address  B.  E.  C,  2004  Alston  Ave.,  Ft.  Worth, 
Tex.  7-1-1 
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POSITION  WANTED— As  an  Assistant  Engineer  or  an 
oiler.  In  or  near  Chicago.  I  have  6  yrs.  practical  experience  in 
handling  pumps  or  boilers ;  also  3  yrs.  experience  in  steam  fitting 
and  all  kind  of  repair  work.  At  present  I  am  in  a  500  H.  P. 
plant  as  an  assistant.  I  have  a  city  water  tender  license.  I  am 
married,  age  25  yrs.  Would  prefer  a  place  where  I  could  ad- 
vance myself.  Address  Joseph  P.  Sepp,  3418  Le  Moyne  St., 
Chicago,  Phone,  Belmont  5378.  7-1-1 

POSITION  WANTED— As  Engineer  in  small  plant,  or  assist- 
ant in  a  large  plant,  by  man  of  28  yrs.  No  bad  habits,  3  yrs. 
machinist  experience;  understands  A.  &  D.  current;  holds  local 
engineer's  license.    C.  H.  Freeman,  57  North  St.,  Elgin,  111.    7-1-1 

POSITION  WANTED— Young  married  man  with  technical 
education.  Mechanical  draftsman.  Practical  experience  with  oil 
engines  and  ice  machinery.  At  present  engineer  in  small  ice 
plant.  Desire  position  after  November  1st.  Best  of  references. 
Permanent  position  wanted  with  offer  of  promotion  for  the  man 
who  makes  good.    J.  B.  Walker,  Savannah,  Tenn.  7-1-1 

POSITION  WANTED— As  Electrical  Engineer;  at  present 
in  charge  of  large  electrical  plant  in  New  York.  12  years  tech- 
nical and  practical  experience.  Strictly  sober  and  industrious. 
Address  William  Maclnally,  Pleasantville,  N.  Y.  7-1-1 


Wanted 


WANTED— One  350-  to  400-hp.  high-pressure  boiler.  Ad- 
dress Wausau  Box  &  Lumber  Co.,  Wausau,  Wis.  7-1-2 

WANTED— ALL  STEAM  USERS  to  have  clean  boilers  with- 
out using  compounds  or  chemicals  in  any  form.  Write  "Otis," 
No.  317  Norfolk  Ave.,  Buffalo,  N.  Y.  tf. 

IF  YOU  ARE  a  night  engineer,  spend  a  few  hours  each  day 
taking  subscriptions  for  Practical  Engineer.  You  will  be  paid 
well.    Write  Subscription  Dept.    They  will  start  you  in  at  once. 

WANTED  EVERY  ENGINEER  to  have  our  pamphlet  for 
setting  valves  on  Corliss  Engines,  simple  and  compound,  with 
one  or  two  eccentrics.  Sent  free.  Lindstrom's  Machine  Works, 
200  South  Third  St.,  Allentown,  Pa.  tf. 


Help  Wanted 


WANTED  SALESMAN— The  Marion  Machine,  Foundry  & 
Supply  Co.,  of  Marion,  Ind.,  have  a  new  catalogue  on  the  press, 
describing  a  most  complete  line  of  Boiler  Room  Specialties  and 
are  desirous  of  securing  some  good  strong  agencies  to  repre- 
sent their  line.  Address  P.  O.  Box  400,  Marion  Machine,  Foun- 
dry &  Supply  Co.,  Marion,  Indiana.  •  7-1-1 

WANTED — An  additional  subscription  solicitor  wanted  to 
cover  towns  in  the  state  of  Washington.  Excellent  chance  to 
earn  extra  money.    Write  to  Subscription  Department.  tf. 


For  Sale 


-  FOR  SALE — ^Transformers  rewound,  repaired,  rebuilt,  built  to 
order;  also  new  and  used  transformers  for  sale;  prices  very 
reasonable;  hundreds  of  our  make  are  now  in  operation  on  the 
Pacific  Coast  with  voltages  ranging  from  10  to  80,000.  Western 
Transformer  Co.,  4th  Ave.,  18th  St.,  Oakland,  California.     7-1-1 

FOR  SALE — One  10"xl6"  Ideal  tandem  compound  center 
crank  steam  engine,  100  i.h.p.  at  270  r.p.m.  High  pressure  cyl- 
inder has  piston  valve,  low  pressure  cylinder,  balanced  slide 
valve,  operated  from  inertia  type  shaft  governor.  Fly  wheel 
5'  8",  15"  face.  Steam  pipe  4",  Exhaust  5",  shaft  5^2",  over- 
all dimensions  5'xir7". 

One  10"x9"  simple  Junior  Westinghouse  engine ;  capacity  50 
i.h.p.  at  335  r.p.m. ;  fly-wheel  3'  6"  diameter,  no  belt  wheel ;  steam 
pipe  31^",  exhaust  4";  shaft  3)^";  over-all  dimensions  3'  8"x7'  2". 
For  further  information  concerning  these  engines  address  James 
M.  Wliite,  Supervismg  Architect,  University  of  Illinois,  Urbana, 
111.  6-15-3 


FOR  SALE — Cost  Sheet,  giving  cost  of  fuel  for  oil,  gas  and 
steam  engines  and  current  for  electric  motors ;  at  all  prices  and 
rates  of  consumption ;  folding  pocket  size,  10c,  stamps  or  coin. 
A.  Stritmatter,  213  E.  7th,  Cincinnati.  7-1-2 

FOR  SALE — One  Bristol  Recording  thermometer  with  25  ft. 
of  flexible  tubing.  One  Edwards  Pyrometer,  0  to  1200  degrees. 
One  calorimeter  complete  with  nozzles  in  polished  case.  Write 
to-day.    Taylor,  85  S.  Monroe  St.,  Battle  Creek,  Mich.  6-15-3 


Patents  and  Patent  Attorneys 


THE  PATENTOME  is  interesting  and  instructive.  A  liberal 
education  in  patents  and  how  to  get  them.  Free  on  request. 
Established  1865.  Anderson  and  Son,  Patent  Solicitors,  710  G 
St.,  Washington,  D.  C.  7-1-2 

PATENTABLE  IDEAS  WANTED— Send  for  3  free  books. 
R.  B.  Owens,  28  Owens  Bldg.,  Washington,  D.  C. 

FIND  OUT  FOR  YOURSELF  what  to  invent  and  how  to 
procure  and  sell  a  patent  for  the  same.  My  book,  "Inventor's 
Universal  Educator,"  covers  the  matter  from  A  to  Z.  140  pages, 
elegantly  bound.  Also  contains  600  mechanical  movements  and 
50  perpetual  motions.  Price  $1.00,  postage  free.  Money  returned 
if  not  more  than  satisfactory.  F.  G.  Dieterich,  618  Ouray  Bldg., 
Washington,  D.  C.  7-1-1 

PATENTS  SECURED— Send  sketch  or  model  for  search. 
Book  containing  over  200  mechanical  movements,  advice  and 
search  free.  W.  N.  Roach,  Jr.,  515  Metzerott  Building,  Wash- 
ington, D.  C.  5-15-7 

PATENTS  THAT  PROTECT  AND  PAY.  Advice  and  books 
free.  Highest  references.  Best  results.  Promptness  assured. 
Send  sketch  or  model  for  free  search.  Watson  E.  Coleman, 
Patent  Lawyer,  624  F  Street,  Washington,  D.  C.  tf. 

PATENTS— H.  W.  T.  Jenner,  Patent  Attorney  and  Mechani- 
cal Expert,  606  F  St.,  Washington,  D.  C.  Established,  1883.  I 
make  a  free  examination  and  report  if  a  patent  can  be  had  and 
the  exact  cost.     Send  for  full  information.  tf. 

PATENTS— C.  L.  Parker,  Attorney-at-Law  and  Solicitor  of 
Patents.  Patents  secured  promptly  and  with  special  regard  to 
the  legal  protection  of  the  invention.  Handbook  for  inventors 
sent  upon  request.    186  McGill  Building,  Washington,  D.  C.    tf. 


Educational  and  Instruction 


ELECTRICITY— JUST  WHAT  YOU  HAVE  been  looking 
for.  Our  Modern  Blue  Print  Chart  Method  of  Electrical  Wiring 
Diagrams.  Thoroughly  explained  so  that  you  can  easily  under- 
stand them.  All  kinds  of  Bell  Wiring,  Anunciators,  Telephones, 
House  Wiring,  Conduit,  Theatre,  Isolated  Plants,  Dynamos, 
Transformers,  Arc  Lights,  Special  Treatise  on  Motor  Wiring. 
Write  now  for  information.  Electrical  Wiring  Diagram  Co., 
Box  F.  173,  Altoona,  Pa.  6-1-6 

ENGINEERS'  POCKET  MANUAL.  175  pages,  edited  by 
University  of  Tennessee,  will  be  mailed  every  subscriber  sending 
in  one  new  subscription  to  Practical  Engineer.  Gild  edges, 
bound  in  leather.  tf. 


Miscellaneous 


IF  YOU  ARE  an  operating  engineer,  we  know  the  Fetta 
Hot  Process  Water  Purifier  will  interest  you.  We  would  be 
glad  to  have  your  request  for  further  information.  Address 
the  Fetta  Water  Softener  Co.,  Richmond,  Ind.  tf. 

ENGINEERS— DO  YOU  WANT  to  utilize  your  exhaust 
steam  for  heating  or  drying  purposes,  without  back  pressure 
on  your  engine?  If  so,  address  Monash-Younker  Co.,  1413  W. 
Jackson  Blvd.,  Chicago,  111.  tf. 

MAKE  MONEY  on  the  side.  Here's  your  chance  to  work 
out  some  money  for  yourself.  Get  subscriptions  for  Practical 
Engineer.  It  pays  well.  Just  drop  a  line  to  the  Subscription 
Dept.     They  will  tell  you.  tf. 
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Next  Friday,  mid  the  booms  of  camaon  and 
anvil  salutes,  the  residents  of  our  thousands  of 
small  cities  and  towns  will  awaken  to  a  day  of 
noise,  picnics  and  family  reunions. 

Millions  of  metropolitan  toilers  will  laugh  at 
the  alarm  clock,  others  will  deluge  the  golf  fields 
and  ball  parks,  or  with  rod  and  reel  hie  them- 
selves to  cool,  watery  retreats. 

Children  will  cry  for  firecrackers  or  cry  at 
them  for  the  burns  they  may  receive.  Young 
lawyers,  on  bunting  draped  stands  of  new  lum- 
ber, will  oratorically  weave  the  American  Eagle 
and  the  Stars  and  Stripes  into  a  sentimental 
support  for  their  future  political  ambitions. 
And,  out  of  the  blackness  of  night,  fiery  images 
of  Washington,  and  Lincoln  and  Jefferson,  will 
ignite  a  blaze  of  Patriotism. 

It's  July  Fourth — the  anniversary  of  our  coun- 
try's freedom. 

When  the  representatives  of  the  13  colonies 
met  in  Independence  Hall,  Philadelphia,  in  1776, 
and  drafted  the  Declaration  of  Independence, 
they  did  more  than  remove  the  Oppression  of 
Taxation  without  Representation. 

They  wrote  the  first  advertisement  of  freedom 
of  speech,  freedom  of  press,  freedom  of  religious 
thought  and  freedom  of  opportunity.  They 
wrote  an  advertisement  that  never  has  been 
equalled  for  pulling  power,  and  one  which  is  pull- 
ing better  today  in  its  one  hundred  and  thirty- 
seventh  year  than  ever  before. 

It  draws  to  America  from  all  corners  of  the 
Earth.  Slav,  Teuton,  Gaul,  Celt,  Anglo-Saxon, 
Scot,  Scandinavian  and  Jew — breaking  home  ties 
— venturing  with  the  spirit  of  a  Crusader  or  a 


Columbus — come  to  make  their  home  in  the  coun- 
try that  advertises  that  ''all  men  are  created 
free  and  equal." 

And,  back  of  the  advertisement,  the  country 
delivers.  The  story  of  the  lives  of  such  men  as 
Carl  Schurz,  Andrew  Carnegie,  John  A.  John- 
son, Isador  Straus,  and  Charles  Louis  Bona- 
parte (Napoleon  III)  indelibly  records  that  the 
Statue  of  Liberty  is  a  personification  of  the  spirit 
of  the  land  over  which  she  watches. 

Advertising  is  the  Statue  of  Liberty  of  Busi- 
ness. It  stands  for  Freedom  from  Monopoly 
and  Fraud. 

The  advertising  pages  of  Practical  Engineer 
are  open  to  all  of  reliability.  Through  them,  you 
can  choose  from  the  different  manufacturers. 
Through  them,  the  manufacturer  can  talk  to 
thousands  of  engineers.  But,  there  was  a  time, 
before  the  growth  of  advertising,  when  it  ivas 
considered  unethical  for  a  firm  in  one  city  to 
try  to  sell  to  buyers  in  another  city.  Then,  the 
buyer  paid  more  and  the  manufacturer  profited 
less. 

It  is  througTi  advertising  that  power  plant 
engineers  are  freed  from  the  lack  of  knowledge. 
It  breaks  the  chains  of  Antiquity. 

Last  week.  Practical  Engineer  received  a  letter 
from  an  engineer  in  India  asking  for  informa- 
tion about  certain  products  advertised  in  its 
pages.  This  engineer,  living  in  a  country  not 
given  to  the  manufacture  of  machinery,  is  in 
close  touch  with  the  manufacturers  catering  to 
Power  needs.  Advertising  is  not  limited  by  dis- 
tance or  days. 

More  than  this,  modern  advertisements  are  a 
tabloid  education  in  themselves.  They  state 
facts  without  burying  them  under  a  mass  of  the- 
ory.   It  pays  to  read  them  all  thoroughly. 


Trademark,  Keg.  U.  S.  Pat.  Off. 
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ISOLATED  PLANT  FOR  WEBSTER  BUILDING 

Economical   Operation   of   Isolated   Power   Plant   for  Production  of  Heat,  Light  and  Power  in 

Chicago  Loop 


NE  OF  THE  MOST  perplexing 
questions  confronting  power  consumers 
at  the  present  time  is  that  of  deciding 
on  the  best  economical  means  for  ob- 
taining their  required  light,  heat  and 
power.  The  2  main  points  under  dis- 
cussion are,  the  purchase  of  the  neces- 
sary light  and  power  from  a  large  central  station  or 
the  installation  of  an  isolated  plant. 


In  the  recently  completed  12-story  Webster  office 
building  on  La  Salle  St.,  Chicago,  111.,  a  newly 
equipped  isolated  plant  is  in  operation,  furnishing 
light,  heat  and  power,  not  only  for  its  own  require- 
ments but  also  supplying  several  other  buildings  in 
the  immediate  vicinity.  The  economical  operation 
of  the  old  plant  in  the  original  building,  no  doubt, 
convincingly  proved  the  advisability  of  a  new  and 
strictly  up-to-date  plant  in  the  new  structure.     This 


FIG.    1.     VIEW   OF    350    K.  W.    UNIT,    VENTILATING    FAN    AND     SWITCHBOARD 
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plan  has  been  efficiently  carried  out  by  the  consulting 
engineer  Milton  C.  Harlman  and  its  operation  is  now 
in  charge  of  the  chief  engineer  J.  G.  Harris. 

Boiler  Room  and  Equipment 

'PIIE  boiler  room  occupies  a  space  directly  below  the 

street-level  floor  of  the  building,  abutting  on   La 

Salle  Street.     It  is  easy  of  access  for  the  delivery  of 

fuel  and  supplies  from  the  street  and  the  Illinois  Tun- 


PIG.    2.      BOILER    ROOM 


nel,  which  passes  underneath   La   Salle   Street.     The 

total  height  from  firing-floor  to  ceiling  is  32  ft.  6  in. 

This   unusual    height   for   basement    power    plants 

permits   the   use   of   horizontal   water-tube   boilers   of 


lower  row  of  tiling  is  of  the  C  type,  to  conform  to  the 
city  smoke-inspector's  rule,  which  requires  a  long 
travel  of  gases  before  allowing  them  to  come  in  con- 
tact with  the  metal  surface  of  the  boiler. 

The  boilers  connect  with  a  common  breeching  of^ 
tank  steel  which  leads  into  a  steel  stack  225  ft.  high, 
7  ft.  6  in.  diameter  in  the  clear.  This  is  lined  with 
2-in.  magnesia  blocks.  The  temperature  of  the  uptake 
gases  ranges  from  500  to  600  deg.  The  draft  is  indi- 
cated by  an  Ellison  differential  draft  gage,  so  con- 
nected at  each  boiler  front,  that  readings  can  be  ob- 
tained either  directly  above  the  furnace  or  in  the  up- 
take, as  desired,  by  operating  a  pet-cock.  The  average 
draft  carried  is  0.35  in.  water  in  uptake  and  0.2  in. 
water  over  furnace. 

The  boilers  are  equipped  with  Murphy  automatic 
stokers,  having  a  projected  grate  area  of  7  ft.  square. 
During  a  recent  test  one  boiler  developed  557  hp. 
on  a  consumption  of  45  lb.  bituminous  coal  per  hour, 
per  square  foot  of  projected  grate  area.  The  speed 
of  the  stoker  steam  engines  is  controlled  by  a  Law- 
ence  automatic,  combined  damper  and  stoker-speed 
regulator. 

Coal  and  Ash  Handling 

§TORx\GE  of  the  coal  is  taken  care  of  in  2  ways.  Sup- 
ply bunkers  of  15  tons  capacity  for  each  boiler, 
are  situated  overhead  in  the  firing  lane.  Each  bunker 
consists  of  2  sections  which  are  respectively  connected 
to  each  side  of  the  Murphy  stoker  by  inclined  spouts. 
The  feed  can  be  regulated  or  shut  ofif  from  the  firing 
floor  through  chain  connections,  operating  the  coal 
feed  valves.  The  coal  is  supplied  to  the  bunkers 
either  directly  from  the  street  level,  by  teams,  or  in 
the  usual  way,  by  an  overhead  bucket  conveyor  which, 
in  turn,  is  fed  by  a  cross-feed  conveyor,  receiving 
its  coal  from  the  main  storagefbin. 

The  main  storage  bin,  wi||i  a  capacity  of  400  tons, 
is  a  rectangular  concrete   cd^ipartment,   occupying  a 


FIG.    fx      TRANSVERSE    SECTION    OP    POWER    PLANT 


which  there  are  4,  in  sets  of  2.  They  are  regular 
Heine  boilers  of  300  hp.  ratin.g,  3000  sq.  ft.  heating 
surface   and   carrying  a  working   pressure   of   150   lb 


space  on  one  side  of  the  boiler  row  and  extending 
from  the  firing  floor  to  the  ceiling.  The  bin  can  be 
supplied    with    coal    either    from    the    street    direct, 


The  boilers  are  tiled  for  the  usual  3  passes  of  gas;  the     through  an  inclined  spout,  or  fed  in  the  usual  way  by 
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a  Webster  Co.  bucket  conveyor  overhead.  This  con- 
veyor receives  its  coal  from  a  pit  below  the  boiler 
room.  This  pit  in  turn  is  connected  with  a  chute 
which  leads  to  the  Illinois  Tunnel,  where  the  supply 
cars  can  be  dumped  directly  into  the  chute.  The 
main  conveyor,  after  receiving  its  load,  rises  to  the 
ash  pit  level,  which  is  7^  ft.  below  the  firing  floor. 
It  then  passes  horizontally  under  the  storage  bin, 
vertically  up  at  the  end  and  across  on  top  where  it 
dumps  the  coal  into  the  various  sections  of  the  bin 
as  required.  It  completes  its  loop  by  traveling  down 
at  the  front  of  the  bin  and  into  the  conveyor  pit.  The 
conveyor  is  belt  driven  by  a  10-hp.  motor. 

Coal  can  be   removed   from  the   storage   bin   in   2 


boilers   and   resort   to   hand    firing   or   hand   charging 
of  stokers. 

Before  entering  the  building,  the  coal  can  be 
weighed  direct  in  the  Illinois  Tunnel  cars,  a  record- 
ing beam  scale  being  provided  for  this  purpose. 

The  storage  bin  is  divided  into  2  sections  by  a 
one-foot  concrete  partition  wall  so  that  an  extensive 
test  can  be  made  at  any  time  by  using  the  weighed 
coal  from  one  section  only. 

Ventilation  of  the  bin  for  protection  against  fire 
from  spontaneous  combustion,  is  provided  by  a  venti- 
lating shaft  of  6  sq.  ft.,  extending  to  the  roof  of  the 
building  where  the  air  suction  is  produced  by  a  fan 
of  6000  cu.  ft.  capacity. 


FIG.    3.      PUMP    ROOM    WITH    BOILER    PUMPS    IN    FOREGROUND 


ways.  The  regular  method  is  through  valves  con- 
nected to  hoppers,  which  form  the  floor  of  the  storage 
bin,  and  discharging  into  the  buckets  of  the  main 
conveyor  line,  during  its  horizontal  travel  under  the 
bin.  The  conveyor  can  be  set  to  discharge  its  load 
either  into  the  top  of  the  bin,  as  when  first  receiving 
the  coal  from  outside,  or  it  can  discharge  into  the 
cross-conveyor  which  in  turn  fills  the  overhead  bunk- 
ers in  front  of  the  boilers.  The  second  method  of  re- 
moving coal  is  through  4  emergency  gate  valves,  in 
the  boiler  room,  and  on  the  firing  level.  In  this  case, 
it  would  be  necessary  to  wheel  the  coal  to  the  various 


The  ashes  from  the  furnaces  drop  into  separate 
compartments  under  each  boiler,  in  the  ash  pit  room 
directly  underneath  the  boiler  floor.  These  compart- 
ments are  enclosed,  sheet  steel  doors  being  the  only 
means  of  access  to  the  interior.  In  the  regular  oper- 
ation of  the  plant  each  compartment  will  contain  a 
push  car  to  receive  the  ash  discharge  direct.  When 
full,  this  car  is  pushed  to  one  end  of  the  ash  pit  room, 
where  it  can  be  dumped  into  a  chute  leading  directly 
into  the  Illinois  Tunnel  cars,  or  can  be  raised  by  a 
hydraulic  lift  to  the  street  level,  there  dumped  into 
and  removed  by,  teams. 
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Piping  and  Pump  Room 

'PHE  pump  room  is  the  most  interesting  part  of  the 
plant,  if  complexity  of  machinery,  piping,  and  other 
plant  features  are  considered.  One  can  easily  imagine 
'himself  as  being  in  a  bad  railroad  wreck,  on  first 
entering  this  room.  To  a  trained  eye,  however,  the 
arrangement  presents  itself  as  a  compact  and  skill- 
fully designed  pump  room. 

The  base  of  the  steel  boiler  stack  occupies  the 
center  of  the  room.  A  3000-hp.  Stillwell  open,  in- 
duced heater  and  purifier  is  placed  next  to  the  stack. 
This  heater  is  provided  with  2  float  valves,  one  of 
which  governs  the  amount  of  return  condensation 
from  the  heating  system  entering  the  heater,   while 


The  heater  can  be  bypassed  and  entirely  cut  out 
for  repairs  if  necessary.  In  this  case,  the  suction 
for  the  boiler  pumps  can  be  connected  direct  to  the 
city  mains  or  can  get  its  water  from  the  overhead 
storage  tank;  in  the  latter  case,  the  water  would  at 
least  be  partially  heated. 

The  engine  and  boiler  rooms  are  placed  on  the 
back  to  back  system,  the  pump  room  being  sandwiched 
between.  All  piping  is  in  duplicate  or  on  loop  sys- 
tems, thus  effectually  providing  for  pipe  failures. 

The  main  steam  header  is  of  the  loop  arrange- 
ment. The  boiler  header  section  is  in  the  boiler  room 
above  the  boilers,  the  engine  header  in  the  engine 
room    directly    inside    the    partition    wall,    connecting 


FIG.   4.     HYDRAULIC   ELEVATOR  PUMPS   AND   PRESSURE-TANKS 


the  other  provides  for  the  necessary  additional  water 
required  to  make  up  for  leakage  and  loss  through 
escape  of  exhaust  steam,  should  the  regular  supply 
be  insufficient  at  any  time,  which  occurs  especially  in 
summer,  when  but  little  exhaust  steam  is  used  for 
heating  purposes  and  the  remainder,  after  heating  the 
feed  water,  exhausts  into  the  atmosphere. 

An  overhead  tank  is  provided  for  the  return  of  the 
condensation  from  the  various  heating  systems,  to 
act  as  storage  and  supply  for  the  heater.  During  such 
times  when  but  little  condensation  accumulates,  as 
during  the  summer  months,  cold  water  can  be  pumped 
into  this  tank  direct  and  can  be  partially  heated  by 
steam,  thus  still  acting  as  storage  for  the  heater. 


loops  passing  overhead  in  the  pump  room  at  each  side 
wall.  Expansion  is  provided  for,  by  long  radius 
bends,  and  separators  take  care  of  the  condensation 
and  entrained  moisture.  All  valves  are  of  the  Lunken- 
heimer  350-lb.  rising  stem  gate  valve  pattern.  The 
engines  are  connected  to  the  header  by  feeders  with 
expansion  provision  in  long  radius  bends.  The  boilers 
are  connected  to  their  header  by  single  horizontal 
U-loop  feeders. 

The  pump  header,  located  in  the  pump  room, 
forms  a  loop  system,  one  end  being  connected  to  the 
boiler  header,  and  the  other  end,  to  one  of  the  side 
sections  of  the  main  header.  All  pipe  connections 
from  the  boiler  nozzles  to  the  throttle  valves  of  the 
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main  engines  are  taken  from  the  top,  thus  providing 
gravity  drainage  and  preventing  any  disastrous  water 
hammer. 

The  pump  room  contains  4  Advance,  10  by  6  by  2- 
in.  duplex  center  packed  steam  pumps,  2  for  boiler 
feed  and  2  for  house  supply.  In  case  of  fire,  these 
pumps  can  be  cross-connected  to  supply  the  extra- 
ordinary demand  and  pressure  necessary. 

Suction  of  the  boiler  feed  pumps  can  be  direct 
connected  to  the  city  mains,  or  to  the  main  heater, 
or  to  the  storage  tank  and  heater  overhead.  The  dis- 
charge to  the  boiler  supply  pipe  is  in  duplicate. 


nection  to  the  roof  storage  tanks,  thus  permitting  of 
carrying  the  necessary  high  pressure  without  overflow 
of  tanks. 

Shone  sewage  ejector  systems  are  installed  in 
duplicate  in  the  building  and  supplied  with  com- 
pressed air  from  2,  8  by  13  by  10-in.  Westinghouse 
air  compressors  which  maintain  a  constant  pressure 
of  20  lb. 

Exhaust  steam  from  the  engines,  pumps  and  aux- 
iliaries passes  into  an  equalizing  drum  or  muffler  tank 
in  the  pump  room,  from  which  it  can  be  governed 
to  supply  the  necessary  amounts  for  feed-water  heat- 


PLAN    OF    POWER    PLANT 


i-cV■-;SfS.Vv?y•;r.;^i-v^T,■v•;■'.v■i.Vl»:^V•-■^'l:•>VT•'^ 


FIG.   6.      GENERAL  LAY-OUT   OP   ENGINE,   BOILER,    AND   PUMP   ROOMS 


The  house  pumps  maintain  the  pressure  and  supply 
for  the  hot  water  system  installed  in  the  building,  the 
water  being  heated  in  2  tanks  equipped  with  heating 
coils.  To  provide  for  an  emergency  or  excessive 
drawing  of  hot  water,  a  storage  tank,  suitably  con- 
nected, is  placed  directly  above  the  heaters. 

The  house  pumps  also  supply  the  building  with 
cold  water.  This  is  pumped  into  2,  2500-gal.  storage 
tanks  placed  on  top  of  the  building,  which  gives  the 
necessary  pressure. 

The  building  is  suitably  provided  with  fire  protec- 
tion outlets  on  each  floor.  The  excess  pressure  re- 
quired in  case  of  fire,  closes  a  check  valve  in  the  con- 


ing, the  steam  heating  system  for  outside  and  the 
Webster  building,  and  the  excess  goes  to  atmospheric 
exhaust.  During  excessive  cold  weather  or  when  the 
supply  of  exhaust  steam  is  insufficient  to  meet  the 
heating  requirements,  live  steam,  suitably  reduced, 
can  be  admitted  to  the  heating  mains. 

A  6-in.  exhaust  main  is  separately  run  to  the  roof 
of  the  building,  as  an  emergency  provision  in  case  the 
back  pressure  valve  fails  to  operate. 

The  Monash-Younker  vacuum  heating  system  is 
used,  drips  and  condensation  returns  being  taken  care 
of  by  2  Burnham,  single  8  by  10  by  12-in.  vacuum 
pumps. 
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Engine  Room  Equipment 

pOWER  equipment  in  the  engine  room  consists  of 

the  following — Triumph  Electric  Co.  generators, 
direct  connected  to  Fleming-Harrisburg,  simple  Cor- 
liss valve,  steam  engines  of  their  latest  type,  with  main 
and  outboard  bearings,  water-cooled. 

One  for  350  kw.,  150  r.p.m.,  115-230  v. ; 

One  is  for  300  kw.,  170  r.p.m.,  115-230  v.; 

One  is  for  100  kw.,  225  r.p.m.,  115-230  v. 

The  generators  are  all  of  the  3  wire  direct-current 
type,  using  static  transformers  as  balancers.  A  50 
per  cent  overload  can  be  carried  for  3  hours  or  25  per 
cent  continuously. 

This  7-panel  switch-board,  built  by  the  States 
Electric  Co.,  has  the  usual  equipment  of  following 
make,  Duncan  watt-hour  meters,  Keystone  ammeters 
and  voltmeters,  Walker  motor-controlled  rheostats 
and  I.  T.  E.  circuit  breakers  and  switches. 

Under  a  recent  test  by  the  consulting  engineer,  M. 
C.  Hartman,  the  100-kw.  unit  showed  the  excellent 
steam  consumption  for  a  noncondensing  engine  of  19.8 
lb.  per  i.hp.  per  hour.  A  100  per  cent  unbalanced  load 
was  carried  for  one  hour  by  the  generator. 

The  usual  pressure  carried,  with  the  heating  sys- 
tem on,  ranges  from  2  to  3  lb.  The  heating  system  is 
so  arranged  that  75  per  cent  of  the  load  will  give  the 
usual  back  pressure  and  in  cold  weather,  when  the 
supply  of  exhaust  steam  is  insufficient,  the  live  steam, 
properly  reduced,  will  furnish  the  remainder  at  a 
pressure  of  about  5  lb. 

The  engine  room  is  provided  with  a  one-ton  over- 
head trolley  crane  for  the  rapid  and  easy  repair  or 
inspection  of  the  various  units. 

Elevator  Equipment 
y  HE  hydraulic  elevators  installed  in  the  building  are 

of  the  standard  plunger  make,  pressure  tanks  and 
pumps  being  situated  in  the  engine  room.  The  2 
pressure  tanks  are  of  3000  gal.  capacity  and  carry  a 
pressure  of  200  lb.,  which  is  maintained  by  2  9^^ 
by  ^Yz  by  10-in.  Westinghouse  air  compressors.  The 
2  return  storage  tanks  are  of  like  capacity. 

Hydraulic  pumps  are  of  "American"  make  of  fol- 
lowing size :  2  18  by  28  by  hYi  by  29-in.  simplex  com- 
pound and  one  20  by  10  by  20-in.  simplex  pump.  Steam 
is  supplied  to  these  pumps  by  a  loop  header,  connected 
with  the  steam  engine  header  on  one  end  and  the 
boiler  header  on  the  other. 

The  engine  room  is  properly  ventilated  and  cooled 
by  means  of  a  direct  connected  motor  driven  fan  of 
15,000  cu.  ft.  capacity.  The  fire  room  is  well  provided 
with  ventilation  and  cooling  drafts  by  means  of  two 
7  by  2  ft.  ventilating  shafts  extending  from  the  street 
level  to  within  10  ft.  of  the  firing  floor.  The  inter- 
esting feature  of  the  fire  and  engine  room  ventilation 
is  the  suction,  caused  by  the  18-in.  clear  space  about 
the  stack,  extending  to  the  roof  of  the  building.  This 
not  only  thoroughly  ventilates  the  power  plant,  includ- 
ing pump  room,  but  acts  as  an  insulating  medium  for 
the  hot  stack  in  its  passage  through  the  various  floors. 

A  direct  connected  Spencer  Turbine  Vacuum 
Cleaner,  installed  in  the  basement,  is  suitably  con- 
nected for  outlets  on  every  floor,  thus  affording  proper 
cleaning  facilities. 

The  total  supply  of  steam  leaving  the  building  is 
measured  by  means  of  a  Gebhardt  steam  flow  meter, 
and  feed  water  entering  the  boilers  is  measured  by 
a  Venturi  indicating  and  recording  meter,  the  dials 
of  which  are  placed  in  the  chief  engineer's  office.  The 
amount  of  coal  supplied  to  the  overhead  bunkers  can 
be    easily    determined ;    ash    in    the    enclosed    ash-pits 


can  be  readily  weighed  and  all  necessary  readings  of 
drafts  and  flue  analysis  easily  taken  so  that  a  test 
of  the  plant  can  be  made  at  any  time.  The  Venturi 
indicating  meter  showing  pounds  of  water  evaporated 
per  hour  is  a  ready  means  of  determining  the  ratio  of 
the  working  load  of  the  boilers  to  their  rated  capacity. 

Proper  nozzles  are  placed  in  all  the  steam  pipes 
so  that  the  steam  consumption  can  be  obtained  at  any 
time  by  the  Gebhardt  steam  flow  meter  and  the  effi- 
ciency  of   the   various   machines   obtained. 

Besides  furnishing  light,  heat,  and  power,  for  its 
own  use,  this  plant  will  supply  neighboring  buildings, 
as  follows : 

The  8-story  Commerce  Building — Light,  heat  and 
power. 

The  8'-story  Traders  Building — Light,  heat  and 
power. 

The  4-story  Imperial  Building — Light,  heat  and 
power. 

The  6-story  Victoria  Hotel  Building — Light,  heat 
and  power. 

The  8-story  Kaiserhof  Plotel  Building — Light,  heat 
and  power. 

The  Kaiserhof  Annex — Light,  heat  and  power. 

The  6-story  Jenks  Building — Light,  heat  and 
power. 

The  12-story  La  Salle  Building — Light,  heat  and 
power. 


In  an  article  recently  noted  the  following  occurs: 
"Size  of  discharge  pipe,  gallons  of  water  delivered  per 
minute  and  ratio  of  lift  to  submergence  remaining 
constant,  the  free  air  required  per  minute  will  be  the 
same  regardless  of  whether  the  lift  is  10  or  100  ft." 

This  is  at  variance  with  theory,  with  the  practice 
of  engineers  in  figuring  free  air  requirement,  and  also 
with  the  actual  experience  of  the  writer.  Under  the 
conditions  as  stated  engineers  figure  the  free  air  re- 
quired would  be  proportional  to  the  lift.  Theoreti- 
cally, the  free  air  required  does  not  increase  propor- 
tionally with  the  lift.  The  statement  that  "the  cubic 
feet  of  free  air  per  gallon  of  water  raised  increases 
as  the  ratio  increases  for  a  given  size  of  discharge 
pipe,  and  for  a  given  ratio  it  decreases  as  the  size  of 
the  discharge  pipe  increases,"  agrees  with  theory. 
Also  the  free  air  required  per  gallon  of  water  decreases 
with  increased  submergence,  the  lift  remaining  con- 
stant. 

The  statement  that  "a  curve  representing  the 
horsepower  per  gallon  of  water  raised  for  varying 
depths  and  constant  lift  will  at  first  decrease  as  the 
depth  increases  until  it  reaches  a  minimum  point,  after 
which  it  increases"  is  not  in  accordance  with  theory. 
Theoretically,  commencing  at  10  per  cent  submerg- 
ence, the  horsepower  of  the  air  reqviired  increases  by 
a  constantly  decreasing  ratio  for  each  percentage  of 
increase  in  the  submergence.  Economy  in  horse- 
power, therefore  of  fuel,  lies  in  the  direction  of  lower 
percentage  of  submergence,  while  economy  in  size  of 
compressor  plant,  piping,  etc.,  lies  in  the  direction  of 
increased  percentage  of  submergence  up  to,  say,  60 
per  cent. 

For  any  given  well  the  submergence,  lift  and 
quantity  of  water  discharged  being  known,  the  proper 
diameter  of  discharge  and  air  pipe  may  be  found,  and 
the  whole  adjusted  to  the  most  economical  working 
condition. — Iron  Age. 

A  NEW  SUBMARINE  CABLE  between  England  and 
France  has  resulted  in  telephonic  communication  be- 
tween England  and  Switzerland. 
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THE  LOCOMOBILE 


A  Steam  Unit  for  Taking  Advantage  of  High  Superheat.     Latest  American   Development 

By  Warren  H.  Miller 


RACTICAL  UTILIZATION  OF  SU- 
PERHEATED STEAM  has  been  the 
goal  towards  which  all  engine  builders 
have  been  working  for  the  last  10  yr. 
Every  technical  school  graduate  is 
familiar  with  the  economies  that  are 
theoretically  possible  from  its  use,  and 
is  equally  conversant  with  the  limitations  of  ordinary 
saturated  steam.  With  the  latter,  ^  of  the  steam 
produced   by   the   boiler   is    bound    to    be    bypassed 


FIG.    1.         EARLY    TYPE    OP    WOLP    LOCOMOBILF.    WITH     STEAM 

DOME 

through  the  cylinder  and  enter  the  exhaust  without 
producing  any  useful  work.  It  condenses  on  the  cyl- 
inder walls  during  admission  and  re-evaporates  during 
expansion,  thus  escaping  to  the  exhaust  without  add- 
ing a  pound  to  the  mean  effective  pressure.  Highly 
superheated  steam  is  a  perfect  gas,  a  poor  conductor 
of  heat,  will  not  condense  on  the  cylinder  walls,  and 
occupies  20  to  30  per  cent  more  volume  to  the  pound 
than  its  equivalent  weight  of  saturated  steam.  It  is 
therefore  the  ideal  material  for  use  in  a  steam  engine. 
In  practice  in  the  ordinary  boiler  and  engine  plant 
it  presents  so  many  insuperable  difficulties  in  its  use 
that  but  little  progress  has  been  made  in  introducing 
superheaters  in  the  average  power  plant.  Long  lines 
of  piping  will  not  carry  the  highly  superheated  steam 
effectively;  cylinder  radiation  reduces  it  to  a  saturated 
state  before  admission  is  accomplished;  there  is  no 
way  to  reheat  it  for  the  low  pressure  cylinder;  ordinary 
packing  and  valve  gear  will  not  handle  it;  and  the 
problem  of  keeping  the  superheater  clean  develops 
into  a  nuisance  of  the  first  class.  But,  granted  that 
superheated  steam  can  be  used  practically,  let  us  look 
over  the  economies  that  will  certainly  become  coal-pile 
facts. 

Possible   Saving 

QTEAM  consumption  of  the  single-valve  saturated 
steam  engine  is  generally  admitted  to  be  around 
23  lb.  per  i.hp.  With  complicated  and  highly  spe- 
cialized cutoff  gear  it  can  be  reduced  to  17  or  even  15 
lb.  Take  the  25-lb.  engine  and  eliminate  its  cylinder 
condensation,  y^  of  the  whole  steam  consumption,  a 
saving  of  8  lb.  is  then  to  be  looked  for,  making  17 
lb.  as  the  probable  steam  consumption.  Assume  that 
the  superheat  is  such  as  to  increase  the  volume  per 


pound  20  per  cent;  this  will  give  a  further  saving  of 
5  lb.  per  hour  per  horsepower,  and  the  theoretical 
economy  drops  to  12  lb.  Suppose  we  arrange  our 
plant  to  eliminate  piping  losses,  cylinder  radiation  and 
boiler  radiation,  in  all  10  per  cent  on  our  steam  output, 
gaining  thereby  2  lb.  more ;  the  total  economy  of  our 
plant  would  then  be  25  — 8,  — 5,  — 2  lb.  or  10  lb.  of 
steam  per  hour  per  horsepower. 

This  is  exactly  what  the  locomobile  does  in  prac- 
tice, and  has  been  doing  on  the  Continent  for  the  last 
10  yr.  In  fact,  it  does  better  than  that,  2  types  of  the 
Wolf  locomobiles  giving  an  average  economy  of  7.2 
lb.  per  effective  horsepower  per  hour  right  along  in 
daily  service.  And  this  is  not  1  or  2  engines,  tested 
under  blue-ribbon  conditions  by  university  professors; 
it  is  30,000  of  them,  in  all  kinds  of  service,  all  over 
Europe  and  her  trade  dependencies. 

Early  Development 

fHE  first  time  I  saw  a  locomobile  was  at  Bertry,  in 
France  in  1909.  I  noted  an  ad.  in  La  Revue  Elec- 
trique,  of  a  pair  of  engines  at  Bertry  driving  electric 
generators  with  a  daily  efficiency  of  3.6  kilograms  (7.94 
lb.)  steam  per  effective  horsepower  hour.  What  sort 
of  engines  could  these  be?  The  photograph  did  not 
help  much,  for  it  showed  no  visible  cylinders,  the  boil- 
er did  not  look  like  anything  else  under  the  sun,  and 
the  generators  could  not  have  been  over  30  kw.  I 
went  to  Bertry  and  there  began  my  acquaintance  with 
the  locomobile.  Since  then  I  have  seen  hundreds  of 
them.  In  Belgium  at  the  Brussels  Exposition  they 
furnished  nearly  all  the  light  and  power  for  the  expo- 


FIG.    2.      LONGITUDINAL    SECTION    OP    RECENT    TYPE    WOLP 
LOCOMOBILE 

sition,  2  units,  a  Lenz  1000  hp.  and  a  Wolf  650  hp., 
running  in  parallel  (d.c),  doing  the  trick  on  9  lb.  of 
steam  per  brake  horsepower  hour.  Standing  on  the 
engine  platform  no  vibration  could  be  felt,  the  whole 
1000  horse  of  the  Lenz  plant  took  up  but  35  by  22  ft. 
floor  space,  and  tachometer  measurements  convinced 
me  that  they  would  be  just  right  in  regulation  for  the 
most  exacting  60-cycle  alternators  driven  in  parallel. 
Later  I  went  to  Germany,  the  home  of  the  loco- 
mobile. I  wanted  to  see  how  they  kept  up  on  daily 
service,  what  the  coal  accounts  showed,  whether  one 
man  alone  really  could  run  and  fire  a  250-hp.  locomo- 
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bile  without  doing  more  work  than  the  law  allows; — 
and  above  all  I  wanted  to  see  the  practical  care  of  a 
superheated  steam  plant  by  an  ordinary  mechanic,  just 
how  much  trouble  he  would  have  with  rods  and  pack- 
ing and  lubrication;  in  a  word  did  the  locomobile  con- 
stitute a  nuisance,  such  as  do  a  great  many  refinements 
in  steam  practice  on  our  side  of  the  water? 

I  went  all  over  Germany  on  the  trail  of  the  loco- 
mobile, saw  them  being  built  at  the  rate  of  over  2000 
a  year,  in  all  sizes  from  40  to  1200  hp.;  saw  them  run 
at  almost  full  economy  on  half  load;  saw  them  fired 
automatically,  burning  oil  fuel,  running  on  peat,  lig- 
nite, straw,  sawdust  and  good  Westphalian  coal;  and 
the  average  daily  economy  was  1.3  lb.  of  coal  per  brake 
horsepower  hour  for  compounds  and  for  simple  as 
shown  in  the  data  sheets. 

These  were  facts ;  the  locomobile  was  making  good, 
had  been  for  over  10  yr.  Tests  made  by  Josse,  Schroe- 
ter,  Guthermuth,  Mathot,  showed  better  than  9  lb. 
The  Czar's  130-hp.  engine  at  the  Peterhof  palace  was 
doing  7.5  lb.  of  steam,  but  the  rank  and  file  could  be 
depended  upon  for  between  9  and  10  lb.  of  steam  per 
brake  horsepower,  and  men  were  doing  business  on 
that  basis.  It  looked  as  if  the  engineers  of  the  good 
old  U.  S.  were  missing  something  with  their  25-lb. 
engines.  There  was  no  use  being  skeptical  about  it. 
Europe  doesn't  care  a  rap  whether  we  use  2  lb.  or  100 
in  our  engines  and  has  no  desire  to  come  over  here 
and  reform  us.  Our  tariff  wall  and  the  metric  system 
effectually  prevent  importation  of  locomobiles;  if  we 
are  going  to  use  them  the  engine  must  be  American- 
designed  and  American-built.  Every  bolt,  pipe-thread, 
and  rivet  on  a  French  or  German  locomobile  is  on  the 
metric  system  standards,  and  we  have  hardly  a  shop 
in  the  country  that  could  furnish  repair  parts  on  short 
notice. 

American  Development 

^LL  of  which  I  duly  chronicled  in  the  engineering 
press,  drawing  editorials  by  the  column.  It  looked 
like  a  good  chance  for  some  enterprising  builder  to 
jump  in  and  put  an  American  locomobile  on  the 
market.  The  Buckeye  Engine  Co.  of  Salem,  Ohio,  got 
busy,  and  in  just  a  year's  time  from  starting  work 
invited  the  writer  to  come  out  and  test  the  first  Ameri- 
can locomobile.  As  this  design  was  started  with  10 
yr.  of  German  experience  to  draw  on  it  began  with 
the  latest,  and  best  type  extant  in  Europe,  improved 
it  to  suit  our  practice,  and  the  result  is  a  machine  that 
is  the  equal  of  anything  on  the  other  side. 

I  will  merely  mention  that  the  earlier  German  loco- 
mobiles had  but  one  superheater  coil  and  jacketed  their 
cylinders  in  the  steam  dome,  reaching  a  limit  of  econo- 
my of  about  9  lb.  By  adding  a  second  superheater 
for  the  low-pressure  cylinder  and  jacketing  the  cylin- 
ders in  the  chimney  uptake,  2  more  pounds  of  economy 
were  produced,  making  7  lb.  of  steam  as  the  ultimate 
economy, — and  I  believe  it  is  the  world's  record  for 
steam  consumption.  This  type  is  being  extensively 
manufactured  abroad,  is  the  coming  machine,  and  is 
where  the  Buckeye  people  started  in  designing  the 
engine  here  shown. 

Essential  Features 

JN  the  first  place,  to  eliminate  long  lines  of  steam 
piping,  decrease  floor  space  and  make  a  second  su- 
perheater practicable,  the  engine  is  mounted  on  the 
boiler  shell.  This  feature  is  common  to  all  locomo- 
biles, of  every  make  and  size  from  40  to  1000  hp.  (and 
the  generator  is  mounted  up  there  too  in  Continental 
engines).  By  this  arrangement  we  are  able  to  run  a 
short  pipe  from  the  steam  dome  inside  the  boiler  to  the 


high-pressure  superheater,  and  from  it  direct  to  the 
engine,  exposing  no  pipe  at  all  to  radiation.  The  ex- 
haust from  the  high  then  goes  direct  to  the  low-pres- 
sure superheater  and  returns  to  the  low-pressure  cyl- 
inder again  without  exposing  any  of  it  to  radiation. 
Thus  at  a  single  stroke  we  avoid  one  of  the  principal 
difficulties  inherent  in  using  superheated  steam  where 
the  boiler  is  in  one  room  and  the  engine  in  another. 

Is  this  mounting  of  the  engine  on  the  boiler  a 
detriment?  Far  from  it.  Not  only  is  there  no  strain 
from  the  engine  transmitted  to  the  boiler,  but  this 
grouping  the  2  together  led  to  one  of  the  principal 
operating  economies  in  Europe, — eliminating  the  fire- 


FIG.    3.      SUPERHEAT    LOCOMOBILE    WITH    SIMPLE    ENGINE 

man.  We  are  apt  to  think  of  the  boiler  as  a  dirty 
contrivance,  with  its  top  covered  with  ash  dust  from 
cleaning  fires.  That  is  true  and  unavoidable  in  a 
boiler  serving  a  saturated  steam  engine.  Such  a  boiler 
in  a  250-hp.  plant  will  have  a  grate  7  ft.  wide  by  6  ft. 
6  in.  back  to  the  bridge  wall,  but  the  250-hp.  loco- 
mobile boiler  has  a  grate  only  3  ft.  by  3  ft.  6  in.,  as  it 
uses  only  a  third  as  much  coal.  Such  a  fire  one  man 
can  easily  tend  and  still  have  plenty  of  time  to  look 
after  the  engine,  and  as  both  are  under  the  care  of  a 
man  of  superior  intelligence  both  are  kept  clean  and 
polished,  at  maximum  efficiency,  automatic  firing  is  at 
its  best  and  the  fires  are  cleaned  and  ashes  dumped 
entirely  under  the  furnace  hood. 

The  next  feature  of  interest,  common  to  all  loco- 
mobiles, is  the  removable  tubes  and  corrugated  fur- 
nace. It  is  wonderful  how  long  we  have  been  in  com- 
ing to  it  on  this  side  of  the  water,  but  the  best  way  to 
clean  a  boiler  is  not  to  send  in  a  man  to  creep  around 
over  the  tubes  and  under  the  shell,  chipping  and  scrap- 
ing as  best  he  may,  but  to  take  out  the  tubes  and 
furnace  entirely,  so  that  both  the  shell  and  tubes  can 
be  gotten  at  properly.  Again,  this  could  not  be  done 
except  with  a  boiler  having  a  small  grate  and  furnace 
in  proportion  to  its  output,  as  in  the  locomobile.  The 
front  and  rear  tube  sheets  are  not  riveted  to  the  shell 
but  bolted  with  stud  bolts  and  made  tight  with  boiler 
gasketing,  just  as  is  done  with  a  manhole.  The  boiler 
insurance  people  see  nothing  to  criticize  in  this;  in 
fact  they  will  rate  the  boiler  better  as  the  years  pass, 
because  it  can  be  thoroughly  cleaned. 

Superheating 

^^E  now  come  to  the  heart  of  the  locomobile;  the 
superheaters,  and  what  they  do  to  the  steam.  The 
boiler  makes  it  at  i6o  lb.  pressure, — 350  deg.  F., — and 
delivers  it  saturated  to  the  first  superheater.  Now 
the  tubes  have  been  especially  designed  short  so  as  to 
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reject  the  flue  gases  to  the  superheater  at  around  800 
deg.  Your  heat  is  then  occupied,  not  in  raising  an 
abnormal  amount  of  steam  for  a  wasteful  engine,  but 
in  superheating  it  so  that  the  engine  will  not  waste  it. 
The  steam  enters  the  superheater  coil  at  the  far  end 
and  flows  counter  to  the  flue  gases,  being  raised  in  the 
process  from  350  up  to  750  deg.  It  is  now  a  noncon- 
ducting, noncondensing  gas,  and  a  pound  of  it  occupies 
1.26  times  the  volume  of  a  pound  of  saturated  steam, 
so  that  it  will  turn  out  26  per  cent  more  work. 

It  enters  the  high-pressure  cylinder  and  expands 
down  to  260  deg.,  where  it  would  begin  to  condense, 
having  reached  saturation ;  but  it  is  then  sent  to  the 
second  superheater  coil  which  is  a  low-pressure,  multi- 
ple-tube affair  and  is  reheated  to  nearly  400  deg.  It 
is  now  fit  for  the  low-pressure  cylinder  which  it  enters, 
doing  its  work  without  condensation,  and  then  ex- 
hausts into  the  feed-water  heater  where  its  remaining 
heat  suffices  to  raise  the  feed  water  to  125  deg.    Mean- 


off  all  the  soot  on  the  coil,  the  jets  from  the  re- 
volving steam  pipe  sweeping  it  off  as  it  is  turned. 
But  this  is  not  all  the  story  of  the  locomobile.  There 
is  an  automatic  interchange  between  the  work  of  the 
boiler  tubes  and  superheaters,  so  that  the  less  steam 
called  for,  the  greater  the  efficiency  of  the  superheat, 
and  this  acts  practically  in  making  the  steam  consump- 
tion the  same  at  all  loads.  Run  a  locomobile  at  half 
load,  full  load  and  ^  overload  and  the  steam  consump- 
tion will  still  stick  around  9  lb.  at  all  of  them.  This  is 
a  unique  feature  of  the  locomobile  and  is  common 
to  all  makes  and  sizes.  It  was  discovered  and  ex- 
plained by  Josse  and  Gutermuth  in  the  Charlotten- 
berg  and  Darmstadt  tests,  but  I  have  seen  it  work 
out  in  practice  in  Germany  where  a  220-hp.  locomo- 
bile was  running  a  screw  works  in  the  slack  season  on 
100-hp.  output,  and  the  economy  was  still  2.66  lb.  of 
lignite  (or  1.3  lb.  of  13,500-B.t.u.  Westphalian  soft 
coal),  only  a  fraction  of  a  pound  less  than  the  full  load 


,^! 


FIG.    4.      175-HP.    BUCKEYE-MOBILE 


while  the  flue  gases  have  lost  heat  down  to  about  360 
deg.  and  are  just  right  to  jacket  the  cylinders  without 
abstracting  any  heat  from  the  steam  inside. 

Here  we  have  the  story  of  superheated  steam,  giv- 
ing its  scientific  economy  in  practice.  If  the  super- 
heater was  away  off  in  some  boiler  brick  setting  you 
could  not  clean  it  enough  for  any  real  efficiency,  and 
the  expansion  strains  set  up  in  it  on  load  changes 
would  soon  wreck  its  flanges.  Owing  to  the  small 
difference  in  heat-transfer  coefficient  between  super- 
heated steam  and  flue  gases  the  superheater  must  be 
always  clean.  In  Germany  they  clean  it  once  a  day, 
as  regularly  as  they  blow  down  the  boiler.  To  do  it 
without  making  a  nuisance  of  it  you  must  have,  first 
a  coil  superheater  without  any  dust-catching  flanges, 
and  second  a  revolvable  steam  jet.  This  latter  is 
simply  a  steam  pipe,  perforated  with  holes,  which 
is  swung  around  by  a  handle  on  the  boiler  front.  It 
takes  about  5  min.  slow  turning,  once  a  day,  to  blow 


daily  record.  And  the  economy  is  also  independent  of 
the  size.  The  world's  record  is  held  by  a  130-hp.  Wolf 
machine  and  was  held,  up  to  2  yr.  ago,  by  an  80-hp. 
"Russian"  type  Wolf  engine.  They  make  the  same 
thing  in  650-hp.  I  saw  one  running  in  the  stronghold 
of  the  Lenz  locomobiles  in  Mannheim — and  it  was  not 
equalling  that  of  the  130-hp.  by  half  a  pound.  They 
average  9  lb.  at  all  horsepowers,  and  you  will  note 
Distribution  of  Wolf  Locomobiles  in   1910 

Woodworking  industries   1885 

Potteries    1400 

Iron   and   metal   shops 1429 

Electric   light   and   power 1615 

Construction  plants   337 

Mill  drive  1253 

Mine  machinery 837 

Paper  mills  224 

Stone  crushing,  etc ' 167 

Textile  mills 337 

9,484 
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from  the  graphic  tests  in  the  Practical  Tables  and 
Table  I  that  our  own  Buckeye-mobile  makes  about 
the  same. 

As  to  their  growth  in  Europe,  over  50,000  of  them 
are  running  on  the  Continent  today  and  the  appended 
table  will  give  you  some  idea  of  the  distribution  of 
the  locomobile  for  the  dififerent  classes  of  engine  drive 
in  the  industries.  That  is  the  record  of  only  one  Ger- 
man company.  It  will  not  be  many  years  before  the 
Buckeye  people  will  have  something  of  the  same  sort 


He  has  addressed  a  letter  to  manufacturers 
throughout  the  country,  calling  attention  to  the  fact 
that  the  space  for  engineering  exhibits  is  limited,  and 
such  exhibits  must,  therefore,  be  selected,  so  that 
it  is  advisable  for  those  wishing  to  secure  space,  to 
apply  early.  Exhibit  space  is  free,  .and  already  keen 
competition  is  manifest  in  securing  locations.  Blank 
applications  for  space  and  other  information  can  be 
secured  by  addressing  Mr.  Hardee,  Exposition  Build- 
ing, San  Francisco. 


DAILY  SUMMARY  OF  BUCKEYE  LOCOMOBILE  ON  SHOP  LOAD. 


Date 

Time 

Hrs. 
Run 

Total 
Lbs. 
Coal 

Coal 

Total 
K.W. 
Hrs. 

K.W. 

Hr. 

per  Hr. 

Load 
Factor 

Coal 
per  K. 
W.Hr. 

Coal 

perl.H. 

P.Hr. 

Method  of 
Operating 

Remarks 

Start 

Stop 

Jan.  30 

8:30  A.M. 

5:30  P.M. 

9 

2260 

251 

715 

79.5 

63% 

3.16 

1.84 

Condensing 

Salem  Mine  Coal 

Feb.  10 

12:30  P.M. 

5:30  P.M. 

5 

1486 

297 

465 

93.0 

74.4% 

3.20 

1.895 

Condensing 

Salem  Mine  Coal, 

Poor  Grade.    Full  of  Dust 

Feb. 11 

12:30  P.M. 

5:30  P.M. 

5 

1474 

295 

480 

96 

76.8% 

3.12 

1.93 

Non-Condensing 

Pittsburgh  Coal 

14348  B.  T.  U. 

Feb. 12 

12:30  P.M. 

5:30  P.M. 

5  . 

1232 

246.5 

440 

88 

70.5% 

2.8 

1.65 

Condensing 

Pittsburgh  Coal 

14348  B.  T.  U. 
Pittsburgh  Coal 

Feb. 14 

12:30  P.M. 

5:30  P.M. 

5 

1361 

274 

465 

93 

74.4% 

2.95 

1.75 

Condensing 

14348  B.  T.  U. 

Feb.  15 

8:00  A.M. 

11:30  P.M. 

^ 

782 

227 

285 

81.4 

65% 

2.745 

1.63 

Condensing 

Pittsburgh  Coal 

14348  B.  T.  U. 

Feb.  17 

8:00  A.M. 

5:30  P.M. 

7f 

1900 

245 

720 

93 

74.4% 

2.64 

1.56 

Condensing 

Holwick  Coal 

14398  B.  T.  U. 

Feb.  20 

1:45  P.M. 

5:30  P.M. 

3f 

1088 

290 

325 

86.7 

69.3% 

3.35 

1.97 

Condensing 

Salem  Coal     (Full  of  Dust) 

13843  B.  T.  U. 

Feb.  21 

1:05  P.M. 

5:30  P.M. 

4/. 

1279 

290 

400 

90.6 

72.5% 

3.195 

1.89 

Condensing 

Salem  Coal     (Full  of  Dust) 

13843  B.  T.  U. 

Salem  Coal       (Much  Dust) 

Feb.  24 

6:30  A.M. 

5:30  P.M. 

10 

3032 

303.2 

925 

92.5 

74% 

3.59 

1.94 

Condensing 

13843  B.  T.  U. 

Feb.  25 

8:10  A.M. 

2:30  P.M. 

5J 

1290 

242 

433 

81.2 

65% 

2.98 

1.74 

Condensing 

McNab  Hard  Coal 

14.09%  Ash.          12723  B.  T.  U 

Feb.  25 

2:30  P.M. 

.4:30  P.M. 

2 

525 

262  J 

186 

93 

74.4% 

2.82 

1.68 

Condensing 

McNab  Hard  Coal  and  Salem  Coal 

75%                  25% 

Feb.  26 

6:30  A.M. 

5:30  P.M. 

10 

2548 

254.8 

865 

86.5 

69.2% 

2.94 

1.73 

Condensing 

Salem  Coal,  Run  of  Mine 

13843  B.  T.  U. 

Feb.  27 

6:30  A.M. 

5:30  P.M. 

10 

2892 

289.2 

990 

99 

79% 

2.93 

1.74 

Condensing 

Salem  Coal,  Slack 

13760  B.  T.  U. 

Feb.  28 

6:30  A.M. 

5:30  P.M. 

10 

2683 

268.3 

915 

91.5 

73.2% 

2.935 

1.74 

Condensing 

Salem  Coal,  Slack 

13760  B.  T.  U. 

Mar.  1 

6:30  A.M. 

11:30  P.M. 

5 

1301 

260 

460 

92 

73.5% 

2.83 

1.68 

Condensing 

Salem  Coal,  Run  of  Mine 

13912  B.  T.  U. 

Mar.  3 

8:10  A.M. 

5:30  P.M. 

8J 

2341 

281 

780 

93.6 

74.8% 

3.00 

1.78 

Condensing 

Salem  Coal,  Run  of  Mine 
13912  B.  T.  U. 

Mar.  4 

6:30  A.M. 

5:30  P.M. 

10 

2805 

280 

980 

98 

78.4% 

2.86 

1.706 

Condensing 

Salem  Coal,  Run  of  Mine 

13912  B.  T.  U. 

Mar.  5 

6:30  A.M. 

5:30  P.M. 

10 

2717 

271.7 

870 

87 

69.6% 

3.12 

1.84 

Condensing 

Salem  Coal,  Run  of  Mine 
Contains  Slate  13912  B.  T.  U- 

Mar.  6 

6:30  A.M. 

5:30  P.M. 

10 

2641 

264.1 

876 

87.6 

70% 

3.02 

1.78 

Condensing 

Salem  Coal,  Run  of  Mine 
Rogers  Coal  in  Use  at  11  A.  M. 
13912  B.  T.  U. 

Mar.  7 

6:30  A.M. 

5:30  P.M. 

10 

2589 

258.9 

845 

84.5 

67.6% 

3.06 

1.80 

Condensing 

Rogers  Ohio  Coal 

13515.37  B.  T.  U. 

Mar.  8 

6:30  A.M. 

11:30  A.M. 

5 

1120 

260 

390 

78 

62.4% 

2.87 

1.936 

Condensing 

Rogers  Ohio  Coal 
Salem  Run  of  Mine,  Mixed 

to  show,  as  I  learn  that  they  already  have  a  line  of 
5  or  6  sizes  on  the  market.  I  have  no  financial  interest 
whatever  in  the  locomobile,  but  from  a  scientific  point 
of  view  it  is  only  equalled  in  interest  by  the  gas  turbine 
and  the  uni-cylinder  engine,  both  now  in  the  embryo 
stage  in  the  European  laboratories. 


ENGINEERING  EXHIBITS  AT  THE 
PANAMA  EXPOSITION 

PRESIDENT  Moore,  of  the  Panama  Pacific 
International  Exposition,  has  appointed  as 
Chief  of  the  Liberal  Arts  Department,  in  which 
the  engineering  exhibits  will  be  made,  Theodore 
Hardee.  This  department  includes  besides  the 
engineering,  architecture  and  manufacturing  proces- 
ses, such  as  printing,  engraving,  paper-making,  typog- 
raphy, chemical  instruments,  musical  instruments  and 
other  groups,  making  15  in  all  and  divided  into  121 
classes. 

Mr.  Hardee  has  had  experience  at  the  St.  Louis 
World's  Fair,  and  as  St.  Louis  representative  of  the 
Lewis  and  Clark  Exposition,  at  Portland. 


A  German  electrical  firm,  competing  with  Ameri- 
can concerns  in  the  same  business,  has  carried  off  a 
$3,000,000  contract  for  an  electrical  plant  in  Chile,  to 
be  constructed  with  American  capital.  This  contract 
covers  only  the  first  installations,  and  the  German  con- 
cern will  be  on  the  ground  for  further  extensions  which 
are  expected  ultimately  to  amount  to  several  million  dol- 
lars more. 

The  plant  is  that  of  an  American  exploitation  com- 
pany, which  foresees  a  great  development  of  'the  west 
coast  of  South  America  after  the  opening  of  the  Panama 
Canal,  and  is  preparing  to  work  copper  deposits  in  North- 
ern Chile.  The  first  contract  covers  the  construction  of 
a  main  electrical  station  on  the  coast  and  a  secondary 
station,  125  miles  distant,  to  which  the  power  is  to  be 
transmitted  on  a  high-tension  circuit. 


Norfolk  &  Western  Railway  Co.  is  reported  as 
having  plans  prepared  to  construct  steam  power  electric 
plant  at  Bluestone  Junction,  W.  Va.,  to  develop  32,000 
hp. ;  machinery  to  include  3  steam  turbine  engines  and 
generators,  each  with  capacity  of  8000  kw.,  to  distribute 
electricity  for  operating  Elkhorn  branch  of  railway. 
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HEATING  AND  VENTILATING  LARGE  BUILDINGS 


Principles  of  Vacuum   Heating 
By  Chari.es  L.  Hubbard 


UTILIZATION  of  exhaust  steam  for  heating  pur- 
poses has  already  been  considered  to  some  ex- 
tent. The  value  of  this  is  evident  from  the  fact 
that  only  about  10  to  15  per  cent  of  the  heat  is 
extracted  from  the  steam  in  passing  through  the  engine, 
which  leaves  the  remainder  available  for  heating.  Of 
this  remainder,  approximately  1/5  may  be  utilized 
in  heating  the  feed  water  during  the  nonheating  season. 
In  the  winter,  when  the  heating  plant  is  in  use,  the 
makeup  water  may  be  drawn  into  the  receiving  tank 
and  fed  into  the  boilers  with  the  return".  If,  however, 
there  is  more  exhaust  than  can  be  used  for  heating, 
then  the  feed-water  heater  should  be  in  service  con- 
tinuously, winter  and  summer. 

The  principal  objection  which  has  been  brought 
against  the  use  of  exhaust  steam  for  heating  has  been 
the  higher  back  pressure  required  on  the  engines,  re- 
sulting in  a  loss  of  power  nearly  proportional  to  the 
ratio  of  the  back  pressure  to  the  mean  effective  pres- 
sure. Probably  this  objection  has  been  somewhat 
overestimated  in  many  cases,  still  the  great  height  of 
the  modern  office  building  and  the  long  distances 
which  it  is  often  necessary  to  carry  steam  in  institu- 
tions, calls  for  quite  an  appreciable  rise  in  pressure 
to  get  a  satisfactory  circulation  through  the  radiators 
at  the  extreme  end  of  the  line  unless  the  pipes  are 
made  of  special  size.  As  a  rule,  an  engine  works 
better  if  the  back  pressure  can  be  kept  down  to  the 
point  for  which  it  was  designed,  and  this  can  be  easily 
done  if  a  vacuum  system  of  heating,  so  called,  is  em- 
ployed.    Generally   speaking,   any  system  of  heating 
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FIG.    1. 


VACUUM    SYSTEM   WITH    SUCTION    LINE    ATTACHED    TO 
AUTOMATIC   AIR    VALVES 


in  which  the  pressure  in  the  return  mains  or  in  the 
pipe  lines  leading  from  the  air  valves  is  less  than 
that  of  the  atmosphere  is  known  as  a  vacuum  system. 

Effect    of   Vacuum 

ONE  important  point  which  should  be  borne  in  mind 
is  that  the  vacuum  or  reduced  pressure  in  the 
return  system  under  normal  working  conditions  has 
nothing  to  do  with  the  circulation  of  steam  through 
the  supply  mains  and  radiators,  except  as  it  frees  them 
of  air  and  condensation.  The  flow  of  steam  from  the 
basement  main  to  the  radiators  is  produced  solely 
by  the  drop  in  pressure  caused  by  the  condensation 


within  them,  exactly  the  same  as  in  the  ordinary  pres- 
sure system,  and  not  by  the  suction  attached  to  the 
returns. 

Supply  and  return  systems  are  entirely  cut  off 
from  one  another  by  the  thermostatic  valves  upon  the 
return  ends  of  the  radiators,  except  when  they  are 
discharging  air  or  condensation.  If  the  radiator  re- 
turns were  open  all  the  time,  then  the  pressure  in  the 
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VACUUM    SYSTEM   WITH    SUCTION   LINE   ATTACHED   TO 
RETURN  ENDS  OF  RADIATORS 


radiators  would  be  reduced,  and  the  flow  of  steam 
through  the  supply  mains  correspondingly  increased. 
This,  however,  is  not  the  case,  except  when  discharg- 
ing condensation,  the  relative  volume  of  which  is  so 
small  that  it  has  no  appreciable  effect  upon  the  pres- 
sure in  the  radiator.  If  steam  were  allowed  to  flow 
through  the  radiators  into  the  return,  it  would  not 
only  unbalance  the  pressure  throughout  the  system 
by  short-circuiting  through  those  radiators  nearest 
the  source  of  supply,  but  would  also  result  in  a  large 
waste  of  steam,  as  there  is  no  advantage  in  supplying 
more  steam  to  a  radiator  than  can  be  condensed  within 
it.  It  may  be  asked  how,  under  these  conditions,  a 
vacuum  system  can  assist  in  the  flow  of  steam  to 
the  radiators  or  reduce  the  back  pressure  upon  the 
engines  if  it  is  confined  to  the  return  piping  by  means 
of  the  thermostatic  valves. 

The  flow  of  steam  to  the  radiators  is  improved 
simply  because  the  air  and  condensation  are  removed 
more  quickly  and  thoroughly.  Theoretically,  there  is 
no  difference  between  forcing  the  air  out  under  pres- 
sure and  drawing  it  out  by  suction;  but  in  practice 
there  are  certain  advantages  in  the  latter  method. 
When  suction  is  applied  to  the  main  return,  all  parts 
of  the  piping  are  affected  the  same  if  there  are  no 
leaks  to  produce  short-circuiting.  When  the  air  is 
forced  out  there  is  danger  of  its  being  pocketed  in  re- 
mote parts  of  the  system  unless  great  care  is  taken 
in  the  arrangement  and  proportioning  of  the  different 
branches.  Furthermore,  there  is  often  difficulty  in 
maintaining  an  even  pressure  throughout  the  return 
system  and  this  frequently  results  in  holding  back  the 
condensation  in  certain  lines  of  piping,  thus  causing 
water  hammer  and  surging. 

The  effects  of  forcing  out  the  air  by  pressure  and 
of  drawing  it  out  by  suction  have  been  likened  to 
forcing  a  flexible  wire  or  rod  through  a  pipe  or  conduit 
having  numerous  branches  and  pockets,  and  to  draw- 
ing it   through   with   straight   runs  of  piping  of  com- 
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paratively  short  length ;  one  method  may  work  as  well 
as  the  other,  but  if  the  path  is  complicated  by  abrupt 
turns  and  dead  ends  the  process  of  drawing  the  wire 
through  will  be  found  much  the  simpler.  In  like 
manner,  low  pressure  steam  will  easily  flow  through 
the  short  distances  and  direct  paths  found  in  a  well 
planned  heating  system  in  a  building  of  small  or 
medium  size,  and  will  quickly  and  easily  clear  it  of 
air  without  complicating  the  equipment  with  pumps 
and  ejectors. 

But  in  the  case  of  office  buildings,  and  large  public 
institutions,  requiring  extended  and  complicated  sys- 
tems of  piping,  it  is  difficult  to  foretell  just  how  the 
flow  of  steam  and  air  will  take  place;  and  there  is 
more  or  less  danger  of  sluggish  circulation  and  air 
pocketing  under  the  low  pressures  commonly  carried. 
A  substantial  reduction  in  back  pressure  upon  the  en- 
gines is  brought  about  in  this  way. 

While  it  is  true  that  the  reduced  pressure,  or  vac- 
uum, in  the  return  system  is  cut  ofif  from  direct  com- 
munication with   the  radiators   by  the  action   of  the 


FIG.   3.     ENGINE   ROOM  PIPING  FOR  WARREN  WEBSTER   SYSTEM 
OF    VACUUM    HEATING 

thermostatic  valves,  there  is  still  a  direct  relation  be- 
tween the  two.  The  minimum  pressure  in  the  returns 
is  fixed  by  the  tightness  of  the  piping  and  the  capacity 
of  the  vacuum  pump,  while  the  pressure  in  the  supply 
system,  when  the  exhaust  does  not  exceed  that  which 
may  be  condensed  in  the  radiators,  may  be  made 
anything  desired,  from  slightly  above  that  in  the 
returns,  by  a  proper  adjustment  of  the  pressure  re- 
ducing valve  admitting  live  steam,  and  the  back  pres- 
sure valve  exhausting  outboard.  As  a  matter  of  fact, 
the  2  pressures  are  given  just  enough  difference  so 
that  there  will  be  sufficient  suction  to  draw  the  air  and 
condensation  from  the  radiators  into  the  returns  when 
the  thermostatic  valves  open.  Suppose  this  difference 
to  be  1  lb.;  then  with  a  pressure,  say  6  lb.  below  atmos- 
phere in  the  returns,  there  will  be  a  pressure  of  5  lb. 
below  atmosphere  in  the  supply  system,  which  is  also 
the  back  pressure  on  the  engines. 

If  there  is  more  exhaust  steam  than  can  be  utilized 
in  the  heating  system,  so  that  a  portion  of  it  must  pass 
off  through  the  back-pressure  valve,  it  will  be  impos- 
sible to  carry  a  pressure  on  the  supply  system  less 
than  atmospheric.  But  when  a  certain  amount  of  live 
steam  is  required,  the  pressure  may  be  varied  over  a 
considerable  range  by  the  means  already  described. 


Advantages  of  Vacuum 

JN  summing  up  the  advantages  of  vacuum  heating  for 
buildings  to  which  it  is  adapted,  we  may  note  the 
following,  some  of  which  have  already  been  men- 
tioned :  A  quick  and  efficient  removal  of  air  from  all 
parts  of  the  heating  system  when  steam  is  first  turned 
on,  resulting  in  a  rapid  circulation  of  steam  through- 
out the  entire  system  of  pipes  and  radiators ;  the  re- 
moval of  condensation  as  fast  as  it  is  formed,  pre- 
venting water  hammer  and  permitting  the  use  of  dry 
returns,  which  is  often  a  matter  of  much  convenience. 
It  makes  possible  carrying  a  pressure  on  the  heating 
system  below  that  of  the  atmosphere,  and  so  removes 
a  certain  amount  of  back  pressure  from  the  engines 
when  operated  in  connection  with  a  power  plant.  It 
also  permits  a  certain  range  of  general  temperature 
regulation  by  throttling  the  supply  of  live  steam 
through  the  reducing  valve,  or  individual  regulation 
by  the  use  of  graduated  valves  on  the  supply  ends 
of  the  radiators.  It  does  away  with  the  necessity  of 
air  valves,  but  substitutes  in  their  stead  automatic  or 
thermostatic  return  valves,  which  require  a  certain 
amount  of  care  and  more  or  less  frequent  inspection. 

Vapor  Heating 

TTHE  "vapor"  system  of  heating,  so  called,  varies 
from  the  vacuum  system,  in  that  the  pressure  is 
usually  practically  the  same  throughout  the  boiler,  ra- 
diators, and  both  supply  and  return  piping.  Systems 
of  this  kind  are  usually  confined  to  dwellings  and 
similar  buildings,  and  are  not  in  general  use  in  con- 
nection with  exhaust  steam  heating.  The  chief  ad- 
vantage of  the  vapor  system  is  that  it  allows  of  a 
certain  amount  of  temperature  regulation  by  varying 
the  pressure  and  temperature  of  the  steam  within  the 
radiators. 

In  operation,  the  steam  pressure  is  first  raised 
slightly  above  that  of  the  atmosphere,  and  the  air 
driven  out  of  the  system  through  one  or  more  special 
air  valves,  which  allow  it  to  flow  out  of  the  system 
under  pressure,  but  do  not  allow  it  to  enter  again 
after  the  pressure  drops.  When  the  system  has  once 
been  cleaned  of  air,  the  steam  pressure  in  the  boiler 
may  be  lowered  to  a  point  considerably  below  that  of 
the  atmosphere,  and  thus  circulated  at  a  lower  temper- 
ature. By  varying  the  pressure  in  this  way  a  consider- 
able variation  of  temperature  in  the  radiators  may  be 
obtained. 

Types  of  Vacuum  Systems 

'pHERE  are  2  general  types  of  vacuum  systems  in 
use  in  large  buildings.  The  first  of  these,  shown 
in  Fig.  1,  has  the  supply  and  return  connections  pro- 
vided with  shutoff  valves  the  same  as  the  ordinary 
pressure  system,  and  the  condensation  flows  to  the 
receiving  tank  by  gravity.  The  vacuum  feature  in 
this  system  consists  in  attaching  a  suction  line  to  the 
automatic  air  valves,  as  indicated  in  the  cut.  This 
arrangement  quickly  clears  the  radiators  of  air  and 
thus  produces  a  rapid  circulation  of  steam  through 
them.  A  pressure  below  the  atmosphere  may  be  main- 
tained by  admitting  live  steam  through  a  reducing 
valve,  as  already  described,  and  returning  the  conden- 
sation to  a  closed  receiver  carrying  the  same  pressure 
as  the  supply  system.  From  here  the  return  is  fed 
into  the  boilers  by  means  of  a  pump  in  the  usual  man- 
ner. This  is  the  principle  employed  in  the  Paul  sys- 
tem. The  vacuum  in  the  air  line  may  be  produced  by 
a  pump  if  desired,  but  it  is  more  common  to  employ 
an  ejector. 
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The  principle  of  operation  where  a  suction  is  at- 
tached to  the  return  ends  of  the  radiators  is  shown  in 
Fig.  2.  Steam  is  supplied  to  the  radiators  at  a  low 
pressure  through  a  reducing  valve;  graduated  hand 
valves,  or  pneumatic  shut-ofif  valves,  are  placed  on 
the  supply  ends  of  the  radiators,  and  thermostatic,  or 
other  forms  of  automatic  valves,  which  open  only  in 
the  presence  of  air  or  water,  provided  upon  the  return 
ends. 

The  main  return  pipe  is  connected  with  a  vacuum 
pump  which  discharges  the  moisture  of  air  and  water 
into  a  separating  tank. 

Here  they  are  separated,  the  air  passing  off  through 


the  vent,  and  the  water  flowing  into  the  receiving  tank 
by  gravity,  from  which  it  is  pumped  back  to  the 
boiler  in  the  usual  manner. 

The  automatic  valves,  marked  "T"  in  the  cut,  are 
similar  in  principle  to  an  ordinary  automatic  air  valve, 
opening  to  admit  the  passage  of  air  and  water  and 
closing  in  the  presence  of  steam.  The  engine  room 
piping  for  the  Warren  Webster  system  of  vacuum 
heating,  which  operates  on  this  general  principle,  is 
shown  in  Fig.  3,  and  is  fully  explained  by  the  notes 
on  the  drawing. 

Details  of  some  of  the  apparatus  used  in  vacuum 
heating  will  be  given  in  a  following  article. 


ILLUMINATION  FOR  PANAMA-PACIFIC  EXPOSITION 


THE  Panama  Canal  will  be  ofificially  opened  by  the 
government  on  January  1,  1915.    To  fittingly  cele- 
brate this  event  the  Panama-Pacific  Exposition 
was  planned  which  is  scheduled  to  open  February 
20  and  continue  until  December  4,  1915. 

M.  D'Arcy  Ryan,  director  of  the  illuminating  labo- 
ratory of  the  General  Electric  Co.,  was  appointed  to 
undertake  the  decorating  and  illuminating  of  the  expo- 
sition.    Due  to  the  remarkable  advance  in  the  science 


one  end  and  Fort  Mason  on  the  other.  They  are 
within  the  city  limits  of  San  Francisco  and  within  2 
miles  of  the  heart  of  the  business  section. 

The  plan  of  the  buildings  is  as  unique  as  the  har- 
monious decorative  and  light  scheme.  There  will  be 
no  assemblage  of  individual  palaces,  separated  by 
huge  intervening  areas  as  heretofore.  Eight  of  the 
main  exhibit  palaces  will  be  grouped  around  the  3 
principal  courts  in  stupendous  oriental-bazaar  fashion 


LIGHTING  OP  THE  PANAMA-PACIFIC  EXPOSITION 
(Copyright,    1912,    by    Panama-Pacific    International    Exposition    Co.    and    General   Electric   Co.) 


and  art  of  electrical  engineering,  Mr.  Ryan  claims 
that  in  1915  there  will  not  be  a  single  piece  of  lighting 
that  has  ever  been  used  before;  everything  will  be  new. 
The  exposition  grounds  contain  625  acres  in  the 
Harbor  View  section,  forming  a  natural  amphitheater 
overlooking  San  Francisco  Bay  and  the  Golden  Gate 
entrance  from  the  Pacific  Ocean.  The  grounds  include 
part  of  the  U.  S.  military  reservation,  the  Presidio  on 


as  found  at  Constantinople,  Damascus  or  Cairo.  This 
enormous  structure  will  equal  in  height  the  average 
6-story  city  building  and  will  cover  an  area  of  over 
4000  ft.  long  by  1200  ft.  wide.  It  will  occupy  over 
100  acres  and  will  be  spread  out  along  the  waters  of 
the  bay.  The  various  exhibitions  of  Education,  Fine 
Arts,  Administration,  Varied  Industries,  Manufacture, 
Liberal  Arts,  Machinery,  Mining,  Transportation  and 
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Agriculture  are  approached  consecutively,  like  the 
rooms  of  a  single  colossal  palace,  and  will  be  identi- 
fied chiefly  by  their  interior  equipment,  as  one  passes 
through  great  corridors  40  ft.  wide  and  100  ft.  high 
with  exhibits  on  the  right  and  left.  To  the  east  of  this 
main  structure  are  the  amusement  concessions,  while 
to  the  west  lies  the  small  city  of  Foreign  Government 
pavilion  and  States  Buildings. 

The  offiical  colors  of  the  exposition  are  vermilion, 
burnt  orange,  and  a  very  rich  oriental  blue.  The 
ground  tone  will  be  about 'the  color  of  travertine  stone, 
intensified  by  lighting  to  an  ivory  yellow  which,  from 
a  distance,  will  appear  almost  white.  Pillars  and  colo- 
nades  will  be  ivory  toned  and  walls  back  of  them  will 
be  Pompeian  red.  All  roofs  of  buildings  will  be  cov- 
ered a  reddish-pink.  Statuary,  particularly  in  groups, 
will  be  highly  colored,  rivalling  the  beauty  of  the 
highly  colored   lily  pools. 

The  central  block  of  the  grounds  is  divided  into 
3  magnificent  courts,  in  the  center  being  the  Grand 
Court  of  Honor,  or  the  Court  of  the  Sun  and  Stars. 
This  is  900  by  500  ft.,  and  will  be  dominated  by,  a 
great  tower  rising  400  ft.  in  the  air  on  the  Administra- 
tion Building  and  over  the  main  entrance.  This  tower 
will  be  studded  with  50,000  jewels,  diamonds,  topazes, 
rubies,  and  sapphires,  which  will  sparkle  at  night  in  the 
powerful  rays  directed  from  batteries  of  search-lights. 
The  size  and  cuts  of  the  jewels  are  so  entirely  dif- 
ferent from  anything  previously  produced,  that  illumi- 
nating engineers  were  obliged  to  figure  and  measure 
the  index  of  refraction  of  the  glass  for  the  various 
effects  and  distances.  Similar  jewels  will  be  added 
wherever  they  can  add  to  the  beauty  of  a  surface  or 
sculptured  form.  They  will  then  be  suspended  on  deli- 
cate springs  so  that  the  least  vibration  will  keep  them 
in  motion  and  set  them  flashing. 

In  the  center  of  the  Grand  Court  of  Honor  will  be 
a  sunken  garden,  5  ft.  below  the  court  level.  This  will 
be  rich  with  palms,  shrubs  and  flowers  and  will  em- 


body 2  great  fountains.  At  night  the  court  will  be 
illuminated  from  the  fountains  within  each  of  which 
will  be  concealed  72  luminous  arc  lamps,  which  will 
flood  the  court  with  a  soft  diffused  white  light. 

Extending  entirely  around  the  court  will  be  a  colo- 
nade,  with  columns  "50  ft.  high,  surmounted  by  figures 
emblematic  of  the  stars.  These  figures,  of  which  there 
will  be  110,  standing  14  ft.  high,  will  be  crowned  by 
stars  measuring  4  ft.  across.  The  stars  will  be  studded 
with  10,000  jewels  and  these  will  be  lighted  from  the 
base  of  the  figure  on  the  opposite  side  of  the  court  in 
each  case. 

Throughout  the  grounds  ornamental  enclosed,  flam- 
ing arcs  will  be  used,  fitted  with  globes,  thereby  reduc- 
ing the  glaring  illumination.  In  all  courts,  special 
lamps  and  reflectors  will  be  concealed  in  the  fluting 
of  the  columns. 

One  striking  feature  will  be  the  waterless  electric 
fountains.  Steam  and  smoke  will  replace  the  water 
and  the  rays  of  the  large  scintillator  will  be  directed 
on  them.  A  large  locomotive,  mounted  on  a  turn- 
table, will  belch  forth  great  columns  of  steam  and 
smoke  through  which  the  various  colored  rays  will 
play.  If  present  experiments  prove  successful,  thou- 
sands of  gigantic  soap-bubbles  will  be  released  from 
a  large  blower  and  will  float  into  the  air  illuminated 
by  powerful  colored  rays. 

On  festive  nights,  large  numbers  of  cloth  balls 
will  be  sent  soaring  into  the  air  and  tinted  with  ever 
changing  color  combinations  of  light. 

The  source  of  the  powerful  rays  will  be  from  a 
mammoth  electric  scintillator  of  4,000,000,000  c.p.  an- 
chored on  barges  in  the  bay  about  500  yd.  from  shore. 
It  will  consist  of  a  battery  of  search  lights,  48  in 
number,  representing  the  States,  with  36-in.  parabolic 
reflectors.  Sixty  men  will  be  required  to  operate  the 
lights  and  on  clear  nights  the  lights  will  be  visible  in 
cities  50  to  60  miles  distant. 


TRIGONOMETRY  AND  THE  SLIDE  RULE 

Figuring  the  Right  Triangle  and  Some  Cases  Where  it   Comes  Handy 

side    b  =  21    in.      Find    side    c 


IN  work  on  right-angled  triangles  it  is  frequently 
necessary  to  figure  the  sides ;  knowing  either  the 
value  of  any  2  sides,  or  of  one  side  and  one  of  the 
acute  angles. 

Suppose  it  is  required  to  figure  side  c,  of  Fig.  1, 
if  sides  a  and  b  are  given : 

Two  Sides  Given  to  Find  the  Third 

pOR  a  right-angled  triangle,  2  sides  given  in  each 
case,  the  following  equations  show  the  relations : 


c- =  a^ -f- b^ ;  from  which  follows:  c=Va^+b-   (1) 
If  side  a  is  required  and  the  other  sides  known : 


c^  —  b^;  from  which   follows:  a=Vc^ — b-   (2) 


If  side  b  is  unknown  and  the  other  sides  given : 


b-  =  c-  —  a- ;  from  which  follows  :  b^\/c^ — a.- 
Let  us  assume,  for  example,  that  in   Fig.  1, 
a  =  l  ft.,  side  b  =  3i/^  in. 


(3) 
side 


From  equation   (1),  c  ^^  \/ 12' -\- SVz- ;  from  which 


follows:  c=V144H- 12.25=V156.25;  then  c  =  12.5  in. 

Examples  for  practice:  Side  b  =  6  in.;  side  c  =  l 
ft.  3  in.     Required  to  find  side  a.     Answer,  13.7  in. 

Side  c  =  13y2  in.;  side  a  — 2  ft.  -Find  side  b. 
Answer,  19.85  in. 


Side    a  =  6    in. 
Answer,  21.8  in. 

These  problems  can  be  easily  done  with  the  slide 
rule.  Take,  for  example,  the  problem  worked  out 
above : 

Place  the  runner  of  the  rule  with  the  hair-line 
directly  over  the  first  Fig.  2  on  scale  D,  or  at  12,  and 
the  square  of  12  will  be  found  directly  above  it  on 


^^ 

A 

^-^-^-""^ 

X 

> 

II 

<^ 

C 

i3 

a=/' 

FIG.   1.      A  RIGHT-ANGLED   TRIANGLE   PROBLEM 

scale  A,  or  144.  Do  likewise  for  the  square  of  3.5, 
placing  the  hair-line  over  35,  on  D,  the  square  =  12.25, 
being  found  directly  above  on  scale  A.  The  addition, 
as  indicated  in  the  problem,  is  then  made.  For  the 
final  step  of  extracting  the  square  root  of  156.25, 
since  156  has  an  odd  number  of  places  in  it,  place  the 


Julv  15,  1913 


PRACTICAL   ENGINEER 


689 


hair  line  on  15025  on  left-hand  scale  A.  Directly  be- 
low this  on  scale  D  is  now  found  12.5,  the  required 
answer. 

One  Side  and  an  Angle  Known 

JN  the  solution  of  right-angled  triangles,  if  only  one 
side  and  one  angle  is  known — ^besides  the  right  angle 
— the  problem  becomes  different.  For  example,  angle 
A  and  side  a  known,  let  it  be  required  to  find  sides  b 
and  c  in  Fig.  1. 

In  the  trigonometric  functions  published  in  the 
June  15  issue,  there  are  various  relations  involving 
the  known  angle  A  and  side  a,  with  the  unknown  side 
b  or  c. 

To  determine  side  c,  we  can  use, 

a  a 

Sin  A==  — ;  then   c  = 

c  sin  A 

Knowing  the   value   of  angle   A,   its   sine    can    be 
found    from    the    Practical   Tables;    and    with    side    a 
known,  c  is  easily  determined.     For  example' 
Angle  A  =^30  deg.,  side  a  =  2  in. 
Sin  30    )leg.  =  0.5. 

2 
Then  side  c=^  — =4  in. 

0.5 
In  finding  side  b,  the  following  relation  can  be  used  : 
a  a  2 

Tan  A  =  — ;  then  b  =  — — —  or 

b  tan  A         tan  30  deg. 


From  the   Practical  Tables,   tan  30  deg. 
9 


0.5774- 


Then  b  = 


3.46  in. 


0.5774 
Examples  for  practice  : 

Angle  B  =  60  deg.,  side  a  =  2  in.    Find  sides  b  and 
Answer,  b  =  3.464  in.,  c  =  4  in. 


FIG.   2.      FIGURING   THE   HEIGHT  OF   A    STACK 

Side  c  =  4  in.,  angle  A  =  65  deg.  40  min.  Find 
sides  a  and  b.     Answer,  a  =  3.6448  in.,  b  =  1.648  in. 

Side  b  =  6  in.,  angle  B  =  43  deg.  20  min.  Find 
sides  a  and  c.     Answer,  a  =  6.3594  in.,  c^=  8.742  in. 

Everyday  Problems 

XRIGONOMETRY,  as  applied  to  practical  applica- 
tions, may  be  illustrated  in  the  following  examples  : 
Let  it  be  required  to  figure  the  height  of  a  steel 
stack  or  tower. 

Referring  to  Fig.  2,  angle  A  can  be  found  by  means 
of  a  common  machinist's  protractor,  one  side  being 
level,  and  thus  perpendicular  to  the  imaginary  center 
line  C  L  of  the  stack.  In  this  case  it  is  found  to  read 
50  deg. 


Suppose  the  sighting  point  were  50  ft.  from  the 
center  of  the  stack  and,  for  convenience,  5  ft.  above 
the  level  of  the  base. 

From   trigonometric   relations   involving   angle   A, 
side  b  and  unknown  side  a : 
a 

Tan  A  =  — ;  then  a  =  b  X  tan  A. 
b 

From  the  Practical  Tables,  tan  50  deg.  =  1.1918. 

Then  a  =  50  X  1.1918  =  59.6  ft. 

Total  height  =  59.6 +  5  =  64.6  ft. 


FIG.    3. 


MEASURING    A    HORIZONTAL    DISTANCE    WHICH    IS 
INACCESSIBLE 


If  the  distance  A  C  or  c  were  recjuired,  as  for  ex- 
ample the  length  of  a  guy  wire,  the  problem  could  be 
solved  in  following  manner : 

b  b 

Cos.  of  50  deg.  =  — ;  then  c  = 

c  Cosine  50  deg. 


From   the   Practical  Tables   Cos. 

50 
Then  c  = =  77.8  ft. 


50 


deg  =  0.6428. 


0.6428 

Suppose  it  is  required  to  find  the  distance  across 
a  waterfall  or  rapids  : 

A  convenient  mark  is  chosen  at  C  on  the  opposite 
bank,  on  a  level  with  the  sighting  point  of  the  transit 
or  the  protractor — whichever  is  to  be  used  for  the 
measurement  of  the  necessary  angle  A — and  B  is 
established  at  5  ft.  back  from  the  bank. 

A  line  A  B  is  measured  off  a  convenient  distance — 
say  50  ft. — at  right  angles  with  the  line  B  C  whose  dis- 
tance is  required. 

Suppose  the  angle  A  is  found  to  be  40  deg. 

Then  from  trigonometric  relations  involving  side 
BC,  side  b  and  angle  A, 
BC    • 

Tan  A  = ;  then  BC  =  b  X  tan  A. 

b 

From  the  Practical  Tables,  tan  40  deg.  =  0.8391. 

Then  BC  =  50  X  0.8391  =  41.95  ft. 

The  actual  distance  across  the  stream,  from  shore 
to  shore,  is:     41.95  —  5  =  36.95  ft. 

Slide  Rule   Methods 

IF  the  trigonometric  tables  of  angles  are  not  available 
or  the  slide  rule  is  to  be  used  exclusively,  the  above 
problems  can  be  solved  as  follows : 

In  the  river  pro1:)lem  side  BC  =  50Xtan  40  deg. 
Reverse  the  slide  of  the  rule,  bringing  the  ends  into 
agreement.     Place  the  hair-line  over  the  40  mark  on 
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the  T  scale.  Directly  below  this,  on  the  D  scale,  is 
the  number  0.839,  the  value  of  tangent  40  deg.,  this 
being  less  than  1  when  the  angle  is  less  than  45  deg., 
as  explained  in  the  June  15  issue.  Now  reverse  the 
slide  once  more  without  shifting  runner  and  bring 
number  1  of  scale  C  directly  in  line  with  the  hair-line. 
Now  multiplying  tan  40  deg.  (found  to  be  0.839)  X  50 
ft.  in  the  usual  way,  the  answer  will  be  found  on  scale 
D,  under  figure  5  of  scale  C  =  41.9  +. 

In  the  stack  problem,  the  operation  is  somcAvhat 
different,  due  to  the  angle  being  greater  than  45  deg. 

As  explained  in  the  June  15  issue  of  the  Practical 
Engineer,  the  tangent  value  for  angles  greater  than 
45  deg.  is  found  by  counting  backwards  from  45  until 
the  figure  agrees  with  the  number  that  the  required 
angle  differs  from  90  deg.  In  our  example  this  is  90 
_  50  =  40. 

Placing  the  40  on  the  T  scale  under  the  cross-line 
on  the  back  of  the  rule,  the  value  of  tan  50  will  be 
found  on  the  D  scale,  under  1  of  scale  C  =  0.192. 

Having  found  the  value  of  tan  50  deg.,  as  just  ex- 
plained, it  is  only  necessary  to  multiply  this  by  50, 
which  can  be  done  in  the  regular  way,  by  placing 
runner  hair  line  over  50  of  scale  C  and  finding  the 
answer  on  scale  D,  directly  underneath.  This  is  found 
to  be  a  =  59.6  which  agrees  with  the  work  as  done 
with  the  Practical  Tables. 

In  the  calculation  of  the  guy  wire  length,  proceed 
as  follows : 


Sin    50  deg. 

Reverse  the  sliding  scale  of  the  rule,  bringing  the 
ends  into  agreement. 

The  value  of  sin  50  deg.  can  now  be  read  directl}^ 
on  scale  A  directly  above  the  50  mark  of  scale  S  and 
=  0.766.  Now  it  is  only  necessary  to  divide  a,  or 
50  ft.,  by  the  value  just  found.  Reverse  the  slide  to 
the  usual  position;  place  766  of  scale  C  over  59.6  on 
scale  D ;  the  answer  is  then  found  under  figure  1  of 
scale  C.  This  equals  77.8  ft.,  which  agrees  Avith  the 
answer  as  solved  with  the  Practical  Tables. 


SPARK  ADVANCE  AND  GAS 
MIXTURE 

Effects  of  Changing  Proportions  of  Air  to  Gas  and  the 
Lead  of  the  Spark  on  Gas  Engine  Action 

By  J.  E.  Miller 

THE  following  cards  Avere  taken  by  the  Avriter  and 
show  exactly  what  happens  inside  the  cylinder 
for  various  mixtures  and  spark  positions.  A  hori- 
zontal 4-cycle  engine  was  used,  rated  at  36  hp.  at 
220  r.p.m.,  the  bore  and  stroke  being  11^4  and  18  in. 
respectively.  The  engine  was  operated  on  city  gas  by 
the  hit  and  miss  principle  and  ignition  was  obtained  by 
the  hammerbreak  method,  a  Ioav  tension  coil  and  4  dry 
cells  being  used  to  supply  current  for  2  platinum 
points  which  were  rubbed  past  each  other,  thus  caus- 
ing the   spark. 

The  following  explanation  applies  to  all  the  cards : 
The  figures  on  the  left  indicate  the  pounds  pressure 
above  atmospheric  at  various  important  positions  of 
the  piston.  The  lower  line  is  the  atmospheric  pressure 
line.  BeloAv  this  are  given  the  number  of  degrees  the 
crank  has  turned  past  dead  center  when  the  maximum 
pressure  is  obtained  inside  the  cylinder.  To  the  right 
is  given  the  amount  the  gas  cock  is  open.     This  does 


not  give  the  proportion  of  gas  in  the  mixture,  but 
indicates  relatively  the  amount  of  gas  used.  The  lead 
of  the  spark  I  think  is  self-explanatory.  All  4  of  these 
cards  show  about  68  or  70  lb.  compression  and  about 
7  lb.  back  pressure  during  the  exhaust  period,  both  of 
these  figures  being  reasonable  for  this  type  of  engine. 
Card  No.  1  shows  the  effect  of  a  weak  mixture  and 
small  lead.  The  point  of  greatest  pressure  does  not 
come  until  the  crank  is  at  an  angle  of  62  deg.  from 
dead  center.  As  150  lb.  maximum  is  a  very  low  figure 
for  this  particular  engine,  it  is  seen  that  a  stronger 
mixture  Avould  raise  it. 


7  Ibs.A-—^ 


ISOlbZ: 


QQibs. 


Gas  cock  0.3  open 
Spoyk  -  10"  lea<i 


PIG.   1.      EFFECT  OF  AVEAK  MIXTURE   ON  GAS   ENGINE   CARD 

In  Card  No.  2  the  spark  advance  remains  un- 
changed, but  the  gas  cock  is  now  on  the  0.7  mark. 
The  maximum  pressure  has  been  raised  considerably, 
but  it  readily  appears  that  by  further  advancing  the 
spark  it  can  be  increased  and  made  to  come  at  an 
earlier  part  of  the  stroke,  thereby  increasing  the  area 
of  the  card  and  giving  more  power  to  the  engine. 

Card  No.  3  shows  the  result  of  advancing  the  spark 
to  28  deg.  with  the  same  mixture  as  Card  No.  2.  We 
are  now  getting  about  as  much  power  from  the  en- 
gine as  it  is  possible  to  obtain.  Therefore,  this  gen- 
eral shape  of  card  is  representative  of  this  type  of 
engine.  Perhaps  it  might  be  slightly  improved  by  cut- 
ting down  the  spark  advance  a  few  degrees  so  that  the 
maximum  pressure  would  come  at  the  point  x  marked 


^.o^  lbs 

f  1      V 

/    1 
/     1 

/     1 

Gos  cock  0.7 open 
^^--..iP park -10°  lead 

70  lt>s.- 

/      1 

1 

s^^^^^ 

L-P^^^o 

PIG.  2.     GAIN  OF  POAVER  OA^ER  PIG.  1  PROM  STRONGER  MIXTURE 

on  the  card.  This  would  take  away  some  mechanical 
strain  and  in  a  few  cases  make  the  engine  run  easier 
and  smoother  because  the  piston  would  be  traveling 
at  a  higher  speed  at  the  time  of  maximum  pressure. 

The  maximum  pressure  of  310  lb.  is  rather  high  for 
most  engines,  this  being  dependent  upon  the  piston 
clearance  that  the  designer  chooses.  By  following 
the  lines  on  the  bottom  of  the  card,  it  is  seen  that  an 
explosion  took  place  at  8  strokes  of  the  engine. 

By  taking  two  cards,  one  OA^er  the  other  on  the 
same  paper,  card  No.  4  plainly  shows  the  effect  of  cut- 
ting doAvn  the  fuel  supply,  the  spark  position  remain- 
ing the  same.     The  inner  curve  tells  us  that  the  mix- 
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ture  is  weak  and  does  not  readily  burn.  The  maximum 
pressure  is  low  for  this  engine  and  comes  at  a  late 
period  in  the  stroke.  By  comparing  the  inner  curve 
of  card  No.  4  with  No.  1,  and  the  outer  curve  with 
No.  2,  the  reader  can  readily  see  how  a  few  degrees 
difference  in  spark  advance  affects  the  power  of  the 
engine.  In  some  cases  it  is  difficult  to  tell  which  the 
engine  needs,  a  stronger  mixture  or  a  greater  spark 
advance. 


JlO/hi- 

"^ 

das  cocHO.I open 
<Ppayk  -£8"  lead 

70  IhSr 

i' 
1 

d — - 

■^^^^-^ 

1 — pp-^^ — ' — 

16" 

FIG.    3.      GAIN  FROM   ADVANCED    SPARK 

It  is  not  only  necessary  to  know  when  you  are 
getting  a  good  card  from  your  engine,  but  sometimes 
of  importance  to  ascertain  the  actual  horsepower  fur- 
nished. 

In  the  regular  formula  for  the  horsepower  of  an 
engine,  N  is  the  number  of  working  strokes  or  explo- 
sions per  minute. 

This  particular  engine  being  governed  by  the  "hit 
and  miss"  method,  its  firing  cycle  would  be  somewhat 
as  follows : 

Light  load Fire  1 — miss  5 — fire  1 — miss  5 — etc. 

Medium  load.  .  . .  {  ^jre  3-miss  2-fire  1-miss  1-etc. 
(  l^ireo — miss  2 — fire  3 — miss  2 — etc. 

Full  load Fire  6 — miss  2 — fire  5 — miss  1 — etc. 

The  above  is  not  actual  for  this  engine,  but  simply 
illustrates  a  few  common  firing  cycles. 

Enough  cards  should  be  taken  to  cover  a  complete 
firing  cycle  and  the  average  mean  effective  pressure  of 
all  the  cards  should  be  used. 


30JL'kS 


ndib«:-  - 


Gas  cock  0.7open 
J''pafJ('-^9''/ead 

Gas    cock  O.doper) 

<S'porH  -28°  leacl 


FIG.     4. 


COMPARISON    OF    WEAK    AND    RICH    MIXTURE     WITH 
ADVANCED  SPARK 


The  most  common  way  of  finding  the  m.e.p.  of  a  card 
consists  in  dividing  the  cards  by  vertical  lines  into 
about  15  spaces  of  equal  width.  Then  measure  the 
average  height  or  pressure  of  each  space,  add  them  up 
and  divide  by  the  number  of  spaces. 

In  all  cases  it  is  necessary  to  apply  a  few  correc- 
tions. For  work  that  must  be  absolutely  correct,  a 
card  should  be  taken  with  a  20  or  50  spring  so  that 


accurate  measurements  at  low  pressure  may  be  taken. 
It  will  be  noticed  that  the  pressure  on  the  exhaust 
stroke  is  above  atmospheric,  while  that  on  the  filling 
stroke  is  below  the  line.  The  average  difference  in 
pressure  between  these  lines  should  be  subtracted 
from  the  m.e.p. 

It  will  also  be  seen  from  card  No.  3  that  there  is 
a  difference  of  3  or  4  lb.  between  the  compression  and 
expansion  lines  on  a  miss  card  and  that  it  amounts 
to  considerable  if  many  misses  occur  between  fires. 
This  means  difference  in  pressure  should  also  be  sub- 
tracted from  the  m.e.p. 

On  a  2-cycle  engine  an  indicator  having  a  light 
spring  should  be  attached  to  the  crank-case,  in  order 
to  measure  the  power  consumed  by  drawing  in  and 
slightly  compressing  the  charge  in  the  crank-case. 
This  should  be  subtracted  from  the  work  done  in  the 
cylinder. 

The  other  syrnbols  in  the  formula  are  sufficiently 
plain  so  that  with  the  instruction  given,  accurate  cards 
may  be  taken. 


An  INTERESTING  DEVELOPMENT  in  the  generation  and 
transmission  of  electrical  energy  is  recorded  by  the  En- 
gineering Record  as  being  located  in  central  Nova  Scotia, 
in  the  Chignecto  of  the  bituminous  mining  district,  about 
8  miles  from  Amherst.  The  station  has  about  looo  kw. 
capacity,  located  at  the  mouth  of  the  mine  and  transmits 
the  current  generated  to  Amherst  and  to  the  mining  dis- 
trict on  the  bay  of  Fundy  with  intermediate  service  at 
various  towns.  Transmission  is  at  ii,ooo  volts,  the  most 
remote  substation  being  15  miles  from  the  power  house. 

The  fuel  used  is  screenings,  which  are  fired  without 
any  attempt  at  separating  the  dirt  or  slate  by  a  conveyor 
leading  to  a  coal  pocket  in  the  boiler  room.  The  boiler 
equipment  consists  of  8  150-hp.  return-tubular  boilers, 
with  underfeed  mechanical  stokers.  Both  natural  and 
forced  draft  are  used,  the  latter  being  furnished  by  either 
of  2  sets  of  blowers,  which  can  give  5  in.  draft  in  the  ash 
pit  when  all  the  boilers  are  in  operation.  Because  of  the 
poor  quality  of  the  fuel,  the  grate  surface  is  made  larger 
than  usual,  being  49  sq.  ft.   for  each  boiler. 

Steam  is  furnished  from  this  boiler  plant  for  the  hoist- 
ing service  at  the  mine,  and  also  for  the  electrical  gener- 
ating plant.  Allowing  for  the  steam  used  in  the  mine 
plant,  the  fuel  consumption  is  about  6.5  lb.  per  kilowatt- 
hour  at  the  busbars,  the  fuel  containing  20  per  cent  ash. 
Vertical  cross  compound  condensing  engines  are  used,  the 
cooling  water  which  is  drawn  from  a  smaill  creek  nearby, 
being  economized  by  a  cooling  tower. 

If  it  were  not  for  this  plant,  some  30  per  cent  of  the 
mine  output  would  be  worthless,  as  it  would  not  pay 
for  transporting  and  selling,  so  that  the  saving  is  much 
greater  than  would  be  the  case  if  good  quality  coal  were 
used.  Because  of  the  variety  of  load  supplied,  the  plant 
is  at  present  working  at  a  load  factor  of  about  73  per 
cent  on  a  24-hr.  basis.  The  poor  fuel  requires  consider- 
able increase  in  labor,  and  it  is  necessary  to  clean  the 
fires  every  2  hr.  but  since  the  fuel  itself  is  practically 
valueless,  the  whole  transmission  becomes  profitable  and 
a  good  example  of  the  utilizing  of  by-product  that  other- 
wise would  be  wasted. 


A  man's  true  greatness  lies  in  the  consciousness  of 
an  honest  purpose  in  life,  founded  on  a  just  estimate 
of  himself  and  everything  else,  on  frequent  self-exam- 
ination, and  a  steady  obedience  to  the  rule  which  he 
knows  to  be  right — without  troubling  himself  about  what 
others  may  think  or  say  or  whether  they  do  or  do  not 
do  that  which  he  thinks  and  says  and  does. 
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RUNNING  OIL  ENGINES  ON  THE  MANCHAUG  RIVER 

Difficulties  Encountered  Operating  an  Engine  While  a  Building  is  Being  Erected  Around  it 

By  C.  E.  Corning 


THE  Union  Watch  Co.  on  the  banks  of  the  Man- 
chaug  River  set  out  to  build  a  power  plant  and 
install  oil  engines  to  drive  the  generators.  In- 
stead of  building  the  power  house  first  and  in- 
stalling the  machinery  afterwards,  they  put  up  the 
engines  first  and  then  erected  a  high  posted  shack 
which  resembled  the  head  house  of  a  coal  mine.  First 
one  engine  was  set  up  and  roofed  over  and  then  prep- 
arations were  made  to  put  in  the  other  which  had  to 
be  moved  from  the  other  end  of  the  yard. 

About  this  time  there  were  several  characters  that 
are  prominent  in  this  story.  First,  the  new  master 
mechanic  of  the  company,  Mr.  Curley,  who  knew 
nothing  about  oil  engines ;  Mr.  Gooch,  at  the  time  op- 
erating the  oil  plant,  who  knew  it  all  and  then  some ; 
Mr.  Gale,  of  the  company's  largest  steam  plant,  who 
desired  to  have  control  of  all  of  the  power  plants  and 
Mr.  Ferguson  who  was  qualified  by  experience  to 
operate  either  steam  or  oil  engines  and  who  was  also 
new  to  the  establishment.  This  last  person  was  hired 
to  have  charge  of  the  new  central  power  station  when 
it  should  be  completed ;  it  is  interesting  to  see  what 
efforts  were  made  to  throw  him  at  first  and  how  finally 
he  came  out  triumphantly  and  gained  the  good  opinion 
of  the  owners  of  the  works. 

The  intention  was  to  have  Ferguson  take  irnmedi- 
ate  charge  of  the  oil  plant  and  Gooch  act  as  his  assis- 
tant; but  the  latter  refused  to  do  this  and  thus  placed 
the  master  mechanic  in  a  quandary,  for  he  feared  to 
allow  Ferguson  to  take  over  the  control  as  Gooch  had 
said  that  he  did  not  think  that  he  was  capable  of 
handling  it.  Therefore,  Ferguson  was  placed  in  the 
plant  to  do  part  of  the  work,  but  with  no  authority 
for  the  present. 

Some  men  would  have  rebelled  at  once  against 
such  treatment,  but  as  Ferguson  was  desirous  of  help- 
ing out  all  that  he  could  he  talked  the  situation  over 
in  a  fair  manner  with  Gooch  and  agreed  to  do  every- 
thing to  make  things  agreeable  until  such  time  as 
Mr.  Curley  should  decide  what  to  do. 

Relieving  the   Air   Compressor 

T*HE  undecided  manner  of  Mr.  Curley  was  very  dis- 
couraging to  Ferguson  and  from  its  effects  he  never 
fully  recovered ;  but  he  went  to  work  doing  his  best 
on  whatever  came  his  way  and  watched  things  happen. 
One  day  the  air  compressor  gave  trouble  with  its 
valves  so  that  a  shut-down  was  necessary.  At  an- 
other time  one  of  the  piston  rods  broke  and  while 
Gooch  was  sent  up  to  run  a  smaller  engine  to  help 
out  until  the  compressor  should  be  running  again,  he 
was  quite  surprised  to  see  Ferguson  go  down  and  pull 
the  piston  out  of  another  compressor  and  put  in  a 
new  rod  in  much  less  time  than  he  had  expected.  It 
was  the  purpose  of  Mr.  Gale  of  the  steam  plant  and 
Gooch  to  get  control  of  the  new  power  plant  and 
what  Gale  lacked  in  information  about  the  oil  engines 
he  expected  Gooch  to  make  up,  so  that  they  did  every- 
thing they  could  to  make  it  hard  for  Ferguson  by  con- 
cealed methods;  their  efforts,  however,  were  of  little 
avail. 

The  custom  was  to  blow  the  excess  air  from  the 
compressor  out  of  the  high  pressure  line  and  Ferguson 
said   one   day :     "Gooch,   why   do  you   bleed   the   air 


from  the  high  stage?"  "Where  else  can  you  take  it 
from?"  said  Gooch  in  a  sulky  manner. 

"If  I  were  doing  it  I  should  bleed  from  the  first 
stage,"  replied  Ferguson,  and  added,  "this  compressor 
is  large  enough  for  2  6-cylinder  engines  and  we  are 
running  but  one,  so  to  have  the  compressor  use  as 
■little  power  as  possible  we  should  not  attempt  to 
compress  as  much  air  as  2  units  would  need." 

"Well,  how  are  you  going  to  do  any  different?" 
broke  in  Gooch. 

"I  was  coming  to  that,"  replied  the  other,  "and 
it  is  very  simple.  First,  we  will  assume  that  this 
engine  requires  10  cu.  ft.  of  air  per  minute  at  a  pres- 
•  sure  of  1000  lb.  per  square  inch ;  now  is  it  not  going 
to  take  more  power  to  compress  twice  that  amount  to 
that  pressure?" 

"I  don't  see  why  it  does  not  take  just  as  much 
power  to  raise  the  air  up  to  the  high  pressure  no 
matter  what  the  volume  is."  answered   Gooch. 

"If  that  were  the  caae  a  small  compressor  could 
do  as  much  work  as  a  large  one  in  compressing  to  the 
same  pressure,  so  if  we  only  raise  the  volume  of  air 
necessary  for  this  engine  to  1000  lb.  pressure  we  must 
save  some  of  the  power  that  we  are  using  now  and 
blowing  off  into  the. air.  To  do  this  we  cannot  pre- 
vent the  full  quantity  of  air  from  entering  the  first 
cylinder,  where  it  is  now  raised  to  55  lb.  to  175  lb. 
in  the  second  and  to  1100  in  the  third.  Now,  suppose 
we  bleed  enough  air  from  the  first  cylinder  so  that 
it  will  just  keep  the  high  pressure  at  1100  lb.  with  the 
bleeder  that  you  have  been  using  closed  and,  as  you 
see,  the  first  cylinder  gage  shows  25  lb.,  the  second, 
100 ;  thus  we  cannot  be  doing  the  work  that  we  were 
before  and  still  the  engine  has  enough  air." 

But  Gooch  would  not  be  convinced  that  there 
would  be  any  saving,  although  the  motor  driving  the 
compressor  ran  much  cooler  and  at  higher  speed  when 
bleeding  out  of  the  first  stage.  When  Mr.  Curley 
heard  of  it  he  soon  came  to  the  belief  that  there  was  a 
gain  over  the  old  method  and  he  approved  of  it. 

From  that  time  it  became  apparent  to  Mr.  Curley 
that  Ferguson,  however  retiring  he  was,  did  not  make 
any  statement  until  he  could  back  it  up ;  as  Gooch 
was  just  the  opposite,  he  felt  that  he  had  erred  in 
hesitating  between  these  2  men  and  as  Ferguson  had 
also  operated  one  of  his  steam  plants  when  men  were 
out,  he  had  still  more  reason  to  be  satisfied  with  him. 

After  the  new  engineer  had  been  there  about  6 
weeks  Mr.  Gooch  felt  that  he  was  not  sufficiently  ap- 
preciated and  his  efforts  to  have  Ferguson  removed 
being  unavailable,  he  was  transferred  to  another  de- 
partment and  thus  that  matter  was  settled. 

Being  in  need  of  an  assistant,  Curley  advised  try- 
ing a  young  man  by  the  name  of  Richards  whom  he 
had  recently  hired  and  who  had  had  some  experience 
with  gas  engines.  This  was  done  and  Ferguson  com- 
menced to  break  in  the  new  assistant. 

Color  of  the  Exhaust 

QNF  day  as  they  stood  looking  at  the  exhaust  pipe 
which  was  emitting  a  light  blue  smoke,  Fergu- 
son remarked  upon  it  to  Richards.  "I  have  noticed 
it,"  said  Richards,  "and  it  is  not  much  different  from 
the   exhaust  from   many   gasoline   engines."     "True," 
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replied  the  other,  "with  the  Diesel  engine,  however, 
the  exhaust  should  be  clear  from  a  very  light  load  to 
an  excessive  overload  and  the  system  of  combustion 
may  be  compared  to  an  oil  lamp.  If  w^e  turn  up  the 
flame  too  high  the  small  holes  under  the  burner  can- 
not supply  air  enough  for  perfect  combustion,  so  that 
we  have  a  black  smoke  given  off  which  is  nothing 
more  than  unburned  carbon ;  also,  if  we  turn  the  flame 
too  low,  while  it  does  not  often  produce  smoke,  it 
gives  off  some  odor.  Thus,  in  these  engines  we  see 
the  same  thing  produced ;  for  while  the  fuel  pump  can 
throw  plenty  of  oil  into  the  cylinders  if  the  speed  drops 
enough  to  cause  it  to  do  so,  the  cylinder  will  hold  but 
a  certain  quantity  of  pure  air  which,  when  combined 
with  the  right  amount  of  oil,  will  burn  with  smokeless 
combustion  and  if  too  great  an  amount  of  oil  is  in- 
jected, there  must  be  some  unburned  carbon  thrown 
off.  If  we  have  a  very  light  load,  say  about  30  hp., 
there  will  be  a  more  pronounced  odor  to  the  exhaust 
gases  and  they  will  have  a  light  blue  color." 

"But  there  is  a  good  load  on  the  engine  now,"  said 
Richards ;  "she  is  pulling  about  200  kw.  by  the  watt- 
meter and  still  we  have  the  blue  smoke. 

"I  have  not  looked  into  it  very  carefully,"  said 
Ferguson ;  "but  I  asked  Gooch  one  day  if  he  did  not 
think  that  one  of  the  fuel  valves  leaked.  He  said  in 
his  superior  way,  'Oh  no,  for  if  they  did,  there  would 
be  movement  of  the  instrument  pointers  on  account 
of  the  leaky  valve  firing  too  soon.' 

"Now,  he  would  be  right  if  it  leaked  too  much,  but 
it  could  leak  some  and  still  not  enough  to  cause  a 
premature  burning.  If  you  will  look  over  all  of  the 
cylinders  you  will  see  that  around  the  exhaust  valve 
of  No.  1  there  is  blue  smoke  coming  out ;  and  if  you 
should  listen  some  time  when  the  injection  air  is 
turned  on  just  before  starting  whenever  the  admission 
valve  may  be  open,  you  will  hear  a  hissing  sound 
which  can  come  from  no  other  place  than  the  fuel  valve 
opening,  so  if  we  should  take  that  valve  out  I  am 
certain  that  we  would  find  a  leak  there." 

"But  just  why  does  that  cause  the  blue  smoke?" 
asked  the  assistant. 

"Because,  while  the  piston  is  making  the  exhaust 
stroke,  that  oil  is  spraying  on  the  hot  parts  which  do 
not  burn  it  with  a  flame  but  simply  smoke,  just  as  a 
small  quanitity  of  kerosene  would  if  you  should  throw 
it  upon  a  piece  of  iron  that  was  heated  to  about  300 
deg.,  so  this  smoke  is  thrown  off  and  causes  that 
smoky  exhaust,"  answered  the  chief.  In  a  short  time 
Ferguson  pulled  out  the  valve  and  on  the  nickel  steel 
point  was  a  very  small  v-shaped  cut  which  at  1000  lb. 
pressure  would  admit  quite  a  stream  of  oil.  After 
a  new  valve  was  put  in  and  ground  to  a  tight  seat  the 
blue  smoke  disappeared. 

Timing  the  Fuel  Valves 

pERGUSON  did  not  know  how  the  fuel  valves  were 
timed  to  admit  the  fuel  oil  and  as  there  had  not 
been  enough  load  on  the  engine  to  make  much  differ- 
ence up  to  this  time,  he  did  not  look  them  over;  but 
one  day  when  the  engine  had  nearly  full  load  on  he 
saw  puffs  of  black  smoke  thrown  off  at  the  exhaust 
and  he  took  the  first  opportunity  to  set  the  valves. 

"There  are  no  marks  on  this  flywheel  rim  for  the 
top  centers,"  said  Ferguson  one  day,  "and  before  we 
can  set  the  fuel  valves  we  must  put  on  a  tram  with 
a  pointer  that  will  always  be  permanent.  When  we 
have  this,  then  we  will  put  all  of  the  cranks  so  they 
will  be  on  the  top  center  and  make  a   mark  on  the 


rim  to  correspond  so  that  we  can  always  use  it  in 
the  future." 

He  decided  to  fasten  the  tram  pointer  to  the  frame 
of  the  generator,  as  that  was  the  most  convenient  place 
and  since  there  would  soon  be  2  units  to  run  he  had  a 
machinist  make  a  tram  that  could  be  used  on  both 
wheels.  He  had  it  made  of  a  piece  of  1  by  54-i"- 
iron  and  held  it  by  a  small  cap  screw  and  a  dowel  pin 
so  that  it  was  easy  to  change  it  from  one  unit  to  the 
other. 

One  day  when  all  of  the  crank-case  doors  were  off 
he  told  Richards  to  take  Mike,  the  oiler,  and  his 
helpers  and  turn  each  crank  to  the  top  center  and, 
holding  a  level  upon  them  until  they  were  perpendic- 
ular, mark  the  rim  of  the  wheel  and  as  2  cranks  were 
on  the  center  at  once  he  had  put  3  marks  and  put  on 
one,  the  numbers  1  and  4,  and  on  the  others,  2  and  5 
and  3  and  6. 

Then  he  said  to  Richards,  "Turn  the  engine  so  that 
No.  1  crank  will  be  approaching  the  firing  point  say 
about  36  in.  from  the  right  mark  on  the  wheel.  Now 
close  all  of  the  oil  by-pass  valves  on  1,  2,  and  3 
cylinders  and  turn  on  about  800  lb.  of  air  and  while  I 
climb  up  on  the  platform  and  listen  at  the  fuel  valve 
you  may  turn  the  engine  slowly  with  the  bar  until  I 
tell  you  to  stop." 

They  did  as  directed  and  when  the  tram  pointed 
to  a  spot  about  7^/2  in.  from  the  center  mark,  Ferguson 
shouted  for  them  to  stop.  As  that  was  a  fair  lead  he 
decided  to  leave  it  that  way  and  go  on  to  the  next 
cylinder,  which  was  No.  6,  and  after  going  through 
the  same  operation  with  regard  to  it,  this  valve  opened 
at  a  point  about  5  in.  from  the  center  mark  on  the 
wheel  rim  ;  as  that  was  too  late  for  it  to  open,  Fergu- 
son had  them  turn  the  engine  back  and  he  then 
lengthened  the  valve  rod  so  the  roller  would  engage 
the  toe  of  the  cam  sooner  and  thus,  when  tried  again, 
the  valve  opened  at  the  required  time.  They  likewise 
went  over  the  remaining  fuel  valves  and  found  none 
with  a  greater  lead  than  7y2  in.,  so  he  concluded  that 
that  was  the  earliest  that  had  been  given  when  the 
engine  had  been  set  up. 

When  this  was  finished  Ferguson  gave  Richards 
some  instruction  as  follows :  "There  are  2  ways  to 
change  the  lead  of  the  fuel  valves —  the  way  we  have 
just  done  it  or  by  a  far  more  difficult  method  of 
setting  the  toes  on  the  cams  ahead.  If  you  look  at 
the  fuel  cams  you  will  see  that  they  are  round  for 
nearly  all  of  the  circumference  and  that  the  raised  part 
that  opens  the  valve  is  set  into  the  main  piece  and 
fastened  by  screws.  You  will  also  observe  that  the 
holes  are  in  the  form  of  slots  so  that  the  toe  may  be 
moved  ahead;  thus,  to  increase  the  fuel  valve  lead, 
we  can  grind  off  some  of  the  end  of  the  toe  and  push 
it  ahead  and  put  something  back  of  it  to  hold  if  the 
screws  cannot  do  it. 

By  doing  it  this  way  you  get  an  earlier  admission 
and  an  earlier  cutoff  than  by  lengthening  the  valve 
rods,  for  by  doing  the  latter  way  the  roller  commences 
to  open  before  it  is  at  the  highest  point  of  the  cam  and 
also  closes  gradually;  while,  if  the  toe  is  set  ahead 
and  the  length  of  the  rod  is  unchanged,  the  roller 
simply  rides  on  the  point  of  the  cam  and  as  soon  as 
the  point  has  passed  it  quickly  drops  back  into  its 
lowest  position  so  that  the  valve  gets  an  early  cutoff 
as  well  as  an  early  opening.  In  the  case  of  a  gas 
being  admitted,  the  earlier  cutoff  would  not  give  as 
much  power;  but,  since  the  amount  of  liquid  fuel  is 
so  small,  the  difference  in  the  fuel  valve  opening  is  not 
of  any  account."     (To  be  continued.) 
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THE  USE    OF  CARBON  BRUSHES 

IN  the  course  of  a  report  of  electrical  apparatus,  Mr. 
L.  L.  Elden,  before  the  National  Electric  Light 
Ass'n.,  makes  the  following  statement  in  regard  to 

carbon  brushes. 

The  hard  carbon  brush  is  usually  selected  because 
of  its  good  wearing  qualities  and  the  good  effect  on 
the  commutator.  No  initial  lubrication  is  necessary, 
but  the  operating  engineer  will  usually  deem  it  wise 
to  use  some  lubricant  on  the  commutator.  This  should 
not  be  applied  carelessly  or  too  freely  or  the  brushes 
will  become  gummed  and  stick  in  the  holders,  causing 
sparking  and  pitting  of  both  brush  and  commutator 
surfaces.  The  usual  current  density  allowed  for  such 
a  brush  is  35  amp.  per  square  inch  of  cross  section  at 
normal  speed,  and  it  is  customary  to  use  the  hard 
brush  on  all  slow  and  moderate  speed  machines  such 
as  direct  connected  engine  driven  generators  at  all 
voltages,  slow  speed  turbines,  and  in  connection  with 
graphite  brushes,  on  motor  generator  sets  above  500 
kw.  at  300  volts  or  more.  For  such  sets  it  is  undesir- 
able to  operate  with  grooved  commutators,  and  the 
graphite  brush  has  not  sufficient  abrasive  material  to 
keep  the  mica  in  the  commutator  worn  down  uni- 
formly with  the  copper.  The  usual  proportion  is  Yz 
hard  carbon  to  Yz  graphite  brushes. 

For  higher  voltage  commutators  it  has  been  found 
necessary  to  use  hard  brushes  frequently,  because  of 
the  higher  percentage  of  mica  used  in  such  commu- 
tators and  the  need  of  keping  this  mica  worn  down. 

Treated  Carbon  Brushes 

IN  high  speed  machines  where  it  is  desired  to  have 

the  brushes  self-lubricating,  the  hard  carbon  brush 
is  impregnated  with  oil  or  grease  which  provide  enough 
lubrication  until  the  commutator  surface  is  in  good 
operative  condition,  after  which  the  commutator  need 
only  be  wiped  clean  and  the  brushes  and  brush  holders 
wiped  occasionally.  There  is,  however,  with  this  type 
of  brush,  a  great  possibility  of  lack  of  uniformity  in 
density,  so  that  some  brushes  will  absorb  more  lubri- 
cating agents  than  others  and  may  bring  about  the 
condition  mentioned  for  hard  carbon  brushes  where  too 
great  a  quantity  of  lubricant  is  used.  To  overcome 
this  condition,  and  also  to  eliminate  the  necessity  of 
having  to  use  part  graphite  and  part  carbon  brushes  to 
give  the  required  wear  on  the  mica,  a  brush  made  of 
a  mixture  of  carbon  and  graphite  is  frequently  used. 
The  treated  carbon  brush  is  used  on  railway  and  mill 
type  motors,  motor  generator  sets  up  to  500  kw.  and 
above  300  volts,  and  up  to  150  kw.  below  300  volts. 
Current  density  allowable  is  35  amp.  per  square  inch 
as  before. 

Graphite  Brushes 

'PHESE  are  used  where  a  higher  density  of  current  is 

desired,  namely  50  amp.  per  sq.  in.,  and  they  have 

excellent  lubricating  qualities  with  low  coefficient  of 

friction  and  contact  resistance  as  compared  with  the 


carbon  brush.  Such  brushes  are  adapted  to  high  speed 
commutators  of  low  voltage  machines  in  order  to  re- 
duce the  losses  between  commutator  and  brush,  and 
at  the  same  time  keep  the  size  of  the  commutator 
within  reasonable  limits.  These  brushes  are  used  on 
motor  generator  sets  below  300  volts  and  of  more 
than  750  kw.  capacity.  They  can  be  used  on  grooved 
commutators  only,  except  where  hard  carbon  brushes 
are  used  to  wear  down  the  mica.  They  are  also  used 
on  direct-current  turbo  generators  and  high-speed  field 
collector  rings. 

Copper  Graphite  Brushes 

HTHESE  are  made  of  a  combination  of  copper  and  J 
graphite,  the  mixture  having  been  originally  de-  i 
veloped  for  use  on  collector  rings  of  rotary  converters. 
They  have  low  contact  resistance  and  can  safely  carry 
current  of  125  amp.  per  sq.  in.  A  modification  of  these 
brushes  is  also  used  on  commutators  for  very  low  volt- 
age, direct-current  machines  such  as  for  electrolytic 
work,  for  automobile  generators  and  starting  motors. 
This  nlodified  mixture  can  be  used  with  current  density 
of  100  amp.  per  sq.  in. 

Setting  of  Brushes 

pOR  commutators  having  a  rim  speed  of  3500  to  4000 
ft.  a  minute,  brush  holders  set  at  15  deg.  should  be 
used  with  the  brushes  set  leading  for  450  r.p.m.  or  less 
and  trailing  for  more  than  450  r.p.m.  Where  commu- 
tators run  at  over  4000  ft.  a  minute  surface  speed, 
brushes  should  be  set  at  from  30  to  37^  deg.  leading, 
and  in  all  cases  where  a  mixture  of  brushes,  that  is, 
part  carbon  and  part  graphite  are  used,  the  brush  angle 
should  be  15  deg.  and  operated  trailing. 


During  the  past  year  progress  has  been  made  in 
the  manufacture  of  the  incandescent  lamp,  both  in  the 
developing  of  new  types  and  the  improvement  of  old 
ones.  The  rated  specific  consumption  of  regular  lamps 
has  been  reduced  about  0.15  watt  per  candlepower  on 
the  larger  lamps  by  using  chemicals  which  retard  the 
blackening  of  the  bulb.  These  improvements  have  also 
made  it  possible  to  employ  smaller  bulbs  for  a  given  watt 
rating,  particularly  in  the  case  of  40  and  60-watt  lamps. 
The  most  striking  development  is  the  vise  of  a  filament 
wound  into  a  helical  coil,  which  coil  may  be  mounted  in 
different  ways  on  the  supports  or  even  itself  wound  into 
a  coil  in  order  to  get  a  great  concentration  of  light.  This 
coil  construction  permits  a  great  length  of  filament  being 
put  into  small  compass  without  appreciable  leakage  be-  j 
tween  turns  and  thus  gives  a  lamp  which  can  focus  ' 
closely  as  is  required  for  stereopticons,  projectors  and 
head  lights.  The  coiled  filament  may  also  be  placed  in 
a  tubular  bulb  to  make  a  show  case  lamp,  consisting  of 
a  single  straight  section  carried  through  the  middle  of 
the  bulb  with  return  circuit  through  a  heavy  wire  sup- 
port. 
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NEW  POWERFUL  ELECTRIC  LOCOMOTIVES 

High  Speed  Type.    Represent  Signal  Advancement  in  Electric  Locomotive  Design,     Ten  Will  Be  Placed 

in  Service  in  New  York  Central  Terminal 


TEN  passenger  electric  locomotives  are  to  be  placed 
in  commission  by  the  New  York  Central  &  Hudson 
River  R.  R.  Co.,  out  of  New  York  City.  An 
exhaustive  series  of  tests  and  trial  runs  of  an  ex- 
perimental locomotive  of  this  type  was  recently  made 
on  the  Harlem  Division.  This  locomotive  was  immedi- 
ately put  in  service  on  the  electrified  section  of  the  New 
York  Terminal  and  a  contract  was  awarded  the  General 
Electric  Co.  for  9  additional  locomotives  of  the  same 
design,  which  are  now  under  construction. 

The  electric  locomotives  in  service  in  the  terminal 
previous  to  the  introduction  of  the  new  engine  weigh 
approximately  115  tons.  While  the  new  locomotives 
are  considerably  lighter,  weighing  100  tons,  they  are 
much  more  powerful,  are  provided  with  ample  forced 
air  ventilation  and  designed  with  a  view  to  continuous 
high-spe^d  service.  All  the  100-ton  weight  is  carried 
on  motor-driven  axles,  while  the  former  locomotives  have 
but  70  tons  weight  on  the  driving  wheels. 


A  still  greater  separation  of  the  fixed  wheel  base  and 
the  guiding  trucks  lengthened  the  machine  so  as  to 
necessitate  constructing  the  running  gear  in  2  halves  with 
a  spring-connected  articulated  joint  between  the  frames. 
At  the  present  time  the  New  York  Central  &  Hudson 
River  R.  R.  Co.  is  operating  47  electric  locomotives  in 
the  New  York  Terminal  service.  Of  these,  35  were 
built  in  1906  and  12  in  1908.  They  are  all  of  the  115- 
ton  484  type  and  are  each  equipped  with  4  GE-84  bi- 
polar, gearless  motors.  The  new  electric  locomotive 
adopted  by  the  company  is  likewise  a  bipolar  gearless 
design,  but  it  is  equipped  with  8  GE-89  motors  and  is 
designated  type  4444.  Each  motor  is  approximately 
^  the  capacity  of  the  GE-84  motor  used  on  the  previous 
engines,  making  the  aggregate  capacity  of  the  motors 
on  the  locomotive  approximately  50  per  cent  greater  than 
before  and  affording  approximately  25  per  cent  higher 
speed. 


FIG.    1.      SIDE   VIEW   OF   NEW   ELECTRIC   LOCOMOTIVE 


The  new  electric  engines  will  exert  sufficient  tractive 
effort  to  haul  a  train  weighing  1000  tons  at  60  miles  an 
hour.  In  regular  service  they  have  a  capacity  for  devel- 
oping 1400  hp.  continuously  and  can  develop  as  high  as 
5000  hp.  for  short  periods. 

Briefly,  the  history  of  the  development  of  the  New 
York  Central  latest  type  of  600-v.  direct-current,  pas- 
senger, high-speed  electric  locomotive  recounts  a  notable 
achievement  in  designing  skill.  The  original  New  York 
Central  electric  locomotives  had  guiding  wheels  in  the 
form  of  a  pony  truck  with  28,000  lb.  on  the  axle.  There 
were  4  driving  wheels,  each  carrying  the  armature  of 
a  direct-current,  bipolar,  gearless  motor.  To  improve 
the  riding  qualities  of  this  pioneer  express  electric  loco- 
motive, a  guiding  bogie  truck  having  2  axles  was  sub- 
stituted for  the  pony  truck.  A  further  development  in 
a  subsequent  type  was  to  increase  the  distance  between 
the  guiding  trucks  and  the  rigid  wheel  base.  The  riding 
qualities  were  improved,  but  at  a  loss  in  the  mechanical 
efficiency  of  the  locomotive ;  for  about  40  tons  of  surplus 
weight  have  been  added  and  were  being  carried  by  the 
bogie  trucks  for  the  sole  purpose  of  guiding  the 
locomotive. 

The  addition  of  motors  to  the  bogie  trucks  and  the 
elimination  of  this  ineffective  weight  was  the  next  step, 
so  that  every  pound  of  the  locomotive  weight  would  be 
instrumental  in  producing  adhesion  and  tractive  effort. 


In  general,  the  locomotive  may  be  described  as  having 
an  articulated  frame  with  bogie  guiding  trucks  at  each 
end.  The  cab  containing  the  engineer's  compartment 
and  that  for  the  operating  mechanism  is  swung  between 
the  2  parts  of  the  frame  on  the  center  pins.  Each  sec- 
tion is  equipped  with  2  2-axle  trucks  having  a  driving 
motor  mounted  on  each  axle.  These  cannot  be  distin- 
guished as  main  driving  or  leading  trucks,  since  all  the 
axles  are  driving  axles;  but  they  are  termed  for  clear- 
ness rigid  trucks  and  swivel  trucks  respectively. 

The  rigid  truck  is  built  up  of  heavy  steel  castings, 
the  side  frames  being  of  a  truss  pattern  with  heavy  top 
and  bottom  members  and  pedestal  tie  bars.  The  end 
frames  and  center  cross  frames  are  steel  castings  se- 
curely bolted  to  the  side  frames  and  supporting  the 
magnet  poles.  The  magnetic  circuit  of  each  truck  con- 
sists of  the  armatures  mounted  on  the  axles,  the  magnet 
pole  carried  on  the  end  frames,  the  side  frames  and  an 
additional  magnet  bar  forming  a  path  in  parallel  with 
the  side  frames.  The  whole  weight  of  the  truck  is 
carried  on  semi-elliptic  and  coil  springs  resting  on  the 
journal  boxes  and  equalizing  together. 

The  main  frame  or  backbone  of  the  locomotive  is  a 
box  girder  built  of  lo-in.  channels  with  >4-in-  top  and 
bottom  plates.  It  is  approximately  10  in.  deep  by  36 
in.  in  width  and  22  ft.  in  length.  The  frame  is  bolted 
to  the  top  member  of  the  rigid  truck,  and  extends  for- 
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ward  over  the  center  plate  of  the  leadmg  truck  and  back- 
ward to  the  heavy  hinge  which  connects  the  2  halves 
of  the  frame.  The  main  frame  carries  in  its  top  plate 
the  center  pin  which  supports  the  weight  of  the  operating 
cab.  All  these  center  pins  are  hollow  and  serve  as  air 
passages,  the  main  box  girder  frame  acting  as  a  dis- 
tributing reservoir  for  the  air  delivered  from  the  blower 
in  the  upper  cab  through  the  upper  center  pins  and 
conducting  it  to  the  8  motors  below. 

The  construction  of  the  swivel  or  leading  truck  is 
similar  to  that  of  the  rigid  truck,  except  that  it  carries 
a  center  pin  and  is  connected  to  the  main  frame  through 
this  center  pin  instead  of  being  bolted  rigidly  to  it. 

This  type  of  design  affords  a  long  flexible  wheel 
base  with  8  axles,  but  restricts  the  length  of  any  rigid 
portion  to  not  more  than  6  ft.  6  in.  All  the  axles  are 
equipped  with  motors,  but  the  magnetic  circuit  for  each 
truck  or  pair  of  motors  is  self-contained  and  relates  only 
to  the  2  axles  in  that  truck. 

The  cab,  carried  on  the  2  center  pins  as  stated,  has 
its  weight  distributed  between  the  2  halves  of  the  loco- 
motive frame.  It  is  the  box  type  35  ft.  in  length  and 
10  ft.  wide.  The  interior  is  divided  into  3  sections. 
A  motorman's  compartment  is  located  at  either  end  and 
contains  the  motorman's  seat,  controller,  air  brake,  valves, 
bell  and  whistle  rope  handles,  and  such  parts  of  the 
control  apparatus  as  have  to  be  within  reach  of  the  oper- 
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ating  engineer.  In  the  central  section  of  the  cab  are 
the  air  compressors,  blowers,  contactors  and  rheostats, 
grouped  so  that  they  are  conveniently  accessible  for  in- 
spection and  repair,  and  separated  from  the  direct  reach 
or  attention  of  the  operating  engineer.  The  advantage 
of  this  arrangement  is  that  it  removes  from  the  sight 
of  the  engineer,  running  apparatus  which  might  serve 
to  distract  his  attention  from  the  actual  work  of  handling 
the  locomotive  and  which  can  be  inspected  and  attended 
to  by  his  assistant.  This  general  type  of  construction 
leaves  a  fairly  long  platform  on  either  end  of  the  loco- 
motive. Access  to  the  cab  is  obtained  through  doors 
opening  onto  the  platform. 
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The  principal  data  and  important  dimensions  apply- 
ing to  the  locomotive  are  the  following: 

Height  with  trolley  running 15  ft.     i  in. 

Length  in  side  of  knuckles . 55  ft.     2  in. 

Length  over  cab 33  ft. 

Height  over  cab 12  ft.     8  in. 

Height  with  trolley  down   14  ft.     6  in. 

Width  over  all   10  ft. 

Total  wheel  base 45  ft.     7  in. 

Rigid  wheel  base 5  ft.  and  6  ft.     6  in. 

Total  weight    200,000  lb. 

Weight  per  axle  25,000  lb. 

Dead  weight  per  axle 6,395  lb. 

Taking  up  the  specific  features  of  the  electrical 
equipment,  the  8  GE-89  bipolar,  gearless  motors  each 
have  the  armature  mounted  directly  on  the  axle.  The 
field  poles  are  carried  on  the  truck  frame,  which  forms 
the  magnetic  circuit.  There  are  4  independent  magnetic 
circuits  in  the  locomotive  corresponding  to  the  4  trucks. 
The  magnetic  flux  path  on  each  truck  passes  in  series 
through  the  fields  and  armature  of  one  motor,  through 
the  center  transom  and  the  fields  and  armature  of  the 
second  motor  to  the  end  frame,  and  then  returns  to  the 
starting  point  through  the  2  side  frames  and  a  rein- 
forcing magnet  bar  lying  parallel  with  the  frames. 

The  motor  is  practically  enclosed,  and  the  field  coils 
are  waterproofed  and  armored.  Each  field  coil  is  wound 
in  a  brass  shell,  the  windings  being  in  2  decks  of  flat 
ribbon  copper,  laid  side  by  side.  The  outside  turn  is 
covered  with  insulation  and  an  armor  of  sheet  steel  is 
clamped  over  it,  filling  the  space  between  the  sides  of 
the  shell  in  such  a  way  as  to  protect  the  windings  from 
mechanical  injury.  End  shields  are  provided  for  each 
motor,  which  render  it  dust-tight  and  as  nearly  water- 
tight as  is  possible  in  any  motor  designed  with  neces- 
sary outlets  for  forced  ventilation. 

Each  motor  at  its  one-hour  rating  has  a  capacity  of 
325  amp.  on  600  v.,  or  a  continuous  rating  of  260  amp. 
on  600  V.  under  forced  ventilation.  For  the  complete 
equipment  of  8  motors,  this  corresponds  to  a  capacity 
of  13,500  lb.  tractive  efifort  at  54  miles  an  hour  for  the 
one-hour  rating,  and  10,000  lb.  tractive  effort  at  60  miles 
an   hour   continuously. 

Motors  are  electrically  connected  permanently  in 
parallel  in  pairs,  and  in  pairs  can  be  connected  in  3 
combinations ;  viz.,  series,  series-parallel  and  parallel. 
They  are  insulated  for  1200  v.,  so  that  if  at  any  future 
time  it  should  be  desired  to  operate  the  locomotive  on 
1200  v.,  the  pairs  of  motors  could  be  changed  from 
parallel  to  series  connections  and  the  same  speeds  and 
control  combinations  obtained  as  on  600  v. 

The  control  equipment  on  the  locomotive  is  the 
Sprague-General  Electric  Type  M  and  is  designed  to 
operate  the  8  motors  connected  in  the  3  combinations: 
series,  series-parallel  and  parallel.  The  external  regu- 
lating resistance,  divided  into  4  parts,  is  directly  con- 
nected, each  part  to  a  pair  of  motors  permanently 
grouped  in  parallel.  The  pairs  of  motors  with  their 
respective  resistances  are  connected  all  in  series  on  the 
first  point  of  the  controller.  The  resistance  is  varied 
through  8  points  on  the  controller  and  finally  short- 
circuited  on  the  ninth  or  running  point.  The  pairs  are 
then  operated  similarly  in  series-parallel  with  all  resist- 
ance cut  out  on  the  seventeenth  point.  Finally  all  of 
the  pairs  are  connected  in  parallel  with  the  twenty-fourth 
step  a  running  point.  This  provides  a  control  with  9 
steps  series,  8  steps  series-parallel  and  7  steps  parallel. 

The  transition  between  series  and  series-parallel  is 
efifected   without   opening   the   motor-circuit,   and   there 
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is  no  appreciable  reduction  in  tractive  effort  during  the 
change.  The  smooth  transition  between  points  both 
rheostatic  and  transitional,  permits  motor  operation  close 
to  the  slipping  point  of  the  wheels.  The  locomotive 
weight  on  the  drivers  is  so  proportioned  that  the  motors 
operate  safely  up  to  the  slipping  point,  which  serves  as 
a  limit  to  prevent  overloading  the  motors.  The  transi- 
tion between  all  4  pairs  of  motors  in  series  to  series- 
parallel  is  accomplished  by  short-circuiting  2  of  the  pairs 
of  motors  during  the  instant  of  transfer.  The  transition 
between  series-parallel  and  parallel  is  effected  by  means 
of  the  standard  bridge  method. 

The  motor  cutovit  switches  are  connected  so  that  any 
pair  of  motors  may  be  cut  out  of  circuit.  The  loco- 
motive will  operate  when  a  pair  of  motors  is  cut  out  with 
2  groupings  of  the  motors,  the  first  with  2  pairs  of  motors 
in  series  and  the  second  with  3  pairs  of  motors  in  parallel. 
The  protection  of  the  locomotive  against  short  cir- 
cuits is  very  complete.  All  main  fuse  boxes  are  of  the 
copper  ribbon  type,  fitted  with  hinged  covers  to  facili- 
tate fuse  renewals.  The  box  is  provided  with  a  very 
effective  magnetic  blowout,  which  is  energized  by  the 
current  passing  through  the  fuse.  The  main  fuse  boxes 
are  located  as  near  as  possible  to  the  overhead  trolley 
and  to  the  third  rail  shoes  in  order  to  protect  the  wiring 
circuits  near  the  source  of  supply.  Each  pair  of  motors 
is  locally  protected  by  a  fuse  box.  The  main  switch  is 
provided  with  a  blowout  so  that  heavy  currents  can  be 
opened  without  damage. 

An  ammeter  is  located  at  each  engineer's  position 
and  records  the  current  in  the  circuit  of  one  pair  of 
motors.  The  ammeter  and  air '  gages  are  illuminated 
by  a  gage  light  connected  in  the  headlight  circuit,  so 
that  the  headlight  switch  turns  on  simultaneously  the 
headlight  and  the  gage  light  at  the  same  end  of  the  loco- 
motive. 

The  main  motor  rheostats  are  formed  of  cast-iron 
grids  mounted  in  a  frame  and  insulated  in  mica.  The 
rheostat  boxes  are  assembled  in  the  monitor  deck  of 
the  locomotive. 

Current  is  collected  by  8  underrunning  third  rail 
shoes,  or  by  2  overhead  trolleys  when  on  gaps  in  the 
third  rail.  The  overhead  trolleys  are  the  pantograph 
type  and  are  pneumatically  operated.  They  can  be  put 
into  service  from  either  engineer's  position  by  a  foot- 
operated  valve.  The  trolley  is  designed  for  intermittent 
use  and  is  therefore  arranged  to  be  held  in  a  raised 
position  only  while  the  valve  is  held  open  by  the  engi- 
neer's foot. 

Headlights  are  the  incandescent  type  with  parabolic 
reflectors  16  in.  in  diameter.  The  interior  illumination 
of  the  cab  is  provided  by  10  incandescent  lamps  arranged 
in  2  circuits,  2  lamps  being  located  in  each  engineer's 
cab  and  the  balance  in  the  central  compartment.  In  each 
lamp  circuit  is  a  portable  lamp  with  extension  cord  25 
ft.  long.  One  lamp  switch  is  located  in  each  engineer's 
compartment,  so  that  from  either  end  of  the  locomotive 
the  lamps  can  be  controlled  in  that  compartment,  as  well 
as  half  of  the  lamps  in  the  central  compartment. 

Electric  heaters  are  placed  in  the  engineer's  compart- 
ments. The  heaters  are  a  standard  electric  car  type, 
fitted  with  especially  heavy  outside  covers  to  protect  them 
from  the  mechanical  injuries  to  which  they  are  exposed 
in  locomotive  service. 

The  blower  set  provided  for  ventilating  the  driving 
motors  is  located  in  the  central  compartment.  The 
blower  has  a  capacity  of  24,000  cu.  ft.  of  air  a  minute 
and  is  driven  by  a  series  wound  motor  of  the  railway 
type. 


The  air  compressor  is  the  CP-26  type.  It  is  a  2- 
stage  motor-driven  compressor  with  a  piston  displace- 
ment of  lOO  cu.  ft.  of  air  a  minute  when  pumping  against 
a  tank  pressure  of  135  lb.  a  square  inch.  The  air  is 
taken  from  the  interior  of  the  central  compartment 
through  a  screen,  which  prevents  the  entrance  of  par- 
ticles of  dust.  The  compressed  air  in  passing  from 
the  low-pressure  to  the  high-pressure  cylinder  is  con- 
ducted through  radiating  pipes  under  the  platform  of 
the  main  cab.  This  reduces  the  temperature  of  the  air 
and  allows  condensation  of  moisture  before  entering  the 
high-pressure  cylinder.  From  the  high-pressure  cyl- 
inder it  is  delivered  into  a  series  of  air  reservoirs.  There 
are  4  of  these,  each  16  in.  by  90  in.  They  are  located 
under  the  floor  of  the  cab  and  connected  in  series,  which 
affords  a  further  opportunity  for  radiation  and  conden- 
sation. 

Leach  Type  L  double  pneumatic  sanders  are  pro- 
vided. The  sander  valves  are  located  within  conven- 
ient reach  of  the  engineer's  seat,  and  valves  and  sand 
boxes  are  arranged  for  sanding  the  track  in  front  of 
the  leading  wheels  when  running  in  either  direction. 
The  bells  are  fitted  with  Sampson  automatic  bell  ringers. 
All  wiring  is  drawn  through  conduits  and  is  carefully 
protected  from  mechanical  injury. 


DRYING  OUT  THE  DAYTON 
LIGHTING  PLANTS 

■     By  George  W.  Christians 

IT  may  seem  rather  odd  to  wash  down  the  windings 
of  a  high  voltage  generator  with  a  hose.  Yet  this 
was   done   with   very  good   effect   in   the   lighting 

plants  of  flooded  Dayton.  The  receding  waters,  in 
addition  to  having  thoroughly  soaked  all  insulation, 
left  behind  a  heavy  layer  of  thick  slimy  mud.  The 
most  obvious  and  actually  the  most  effective  way  to 
remove  this  mud  was  with  a  hose,  and  since  the  in- 
sulation could  hardly  get  any  wetter  no  harm  was 
done  by  the  water.  The  extent  to  which  this  mud 
clogged  things  up  and  the  diflficult  places  to  which  it 
gained  entrance,  are  almost  inconceivable. 

An  idea  of  the  amount  of  material  held  in  sus- 
pension by  the  water  can  be  gained  from  the  fact  that 
a  number  of  meter  and  Tirrel  regulator  cases  on  the 
switchboard  at  the  Third  Street  plant,  on  which  the 
high  water  mark  could  be  seen  about  6  in.  from  the 
bottom  contained  about  half  an  inch  of  mud.  Still 
there  were  exceptions.  When  the  end  bells  were  re- 
moved from  the  windings  of  a  6000-kw.,  3300-volt, 
horizontal  Westinghouse  turbo-generator,  the  surfaces 
appeared  dry  and  the  parts  of  the  windings  immersed 
were  still  covered  with  the  dust  collected  in  ordinary 
operation,  and  appeared  exactly  like  the  parts  which 
were  untouched  by  the  water.  Yet  this  machine  was 
under  water  nearly  to  the  center  of  the  shaft,  and 
tests  showed  the  insulation  to  be  saturated.  The 
probable  cause  for  this  absence  of  mud  is  the  fact  that 
the  water  in  order  to  reach  the  winding  had  to  come 
up  through  the  basement  which  formed  a  depository 
chamber  for  the  material  in  suspension,  leaving  the 
water  clear  when  it  reached  the  generator. 

The  water  rose  in  the  Third  Street  plant  about  4 
ft.  above  the  engine  room  floor,  so  that  the  horizontal 
turbo-generators  were  wet  to  about  the  center  of  the. 
shafts  and  were  unbalanced;  making  it  necessary  to 
dry  out  the  water  not  only  for  insulation  purposes, 
but  to  restore  their  balance.  In  the  case  of  a  100-kw. 
2400   r.p.m.   turbo-exciter,   the   drying  out  had   to   be 
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continued  a  considerable  time  after  the  machine  was 
electrically  fit  for  service  in  order  to  reduce  vibration. 

Another  difficulty  encountered  in  the  Third  Street 
plant  was  in  getting  steam.  The.  draft  flue  from  the 
boilers  to  the  stack  passes  under  the  boiler  floor,  and, 
of  course,  was  full  of  water.  There  were  numerous 
leaks  into  this  flue  from  the  other  parts  of  the  base- 
ment, so  that  the  entire  building  had  to  be  pumped 
dry  before  steam  to  run  the  plant  could  be  generated. 
The  steam  for  these  pumps  was  obtained  from  one 
boiler  by -cutting  open  the  draft  duct  at  the  top  and 
allowing  the  flue  gases  to  escape  through  the  roof. 

At  the  Fourth  Street  plant,  it  was  found  necessary 
to  dry  the  brush  arc  machines  in  an  oven.  The  arma- 
tures contained  much  moisture  which  could  not  be 
reached  by  electrical  heating  of  the  windings,  but 
which  readily  evaporated  when  evenly  heated.  Dif- 
ficulty was  also,  experienced  in  drying  the  field  spools 
of  these  machines  electrically.  The  diflference  of 
potential  between  the  long  layers  of  the  cotton  covered 
windings,  when  enough  current  to  heat  them  was 
being  passed,  was  sufficient  to  set  up  electrolysis  be- 
tween the  layers,  with  a  formation  of  copper  salts,  and 
eventually  short-circuit  them.  These  had  to  be  stripped 
of  their  outer  insulation  and  partially  dried  in  the 
oven,  then  after  a  final  heating  electrically,  and  re- 
insulating,  they  were  as  good  as  new. 

The  work  of  restoring  the  underground  and  street 
lighting  systems  was  hampered  considerably  by  natural 
gas  in  manholes  and  cable  ducts.  The  bases  of  the 
ornamental  lamp  posts  were  often  found  charged  with 
an  explosive  mixture  which  would  be  ignited  when 
the  switch  was  opened.  Great  numbers  of  these  orna- 
mental posts  were  broken  ofif  and  some  even  up- 
footed.  An  oxyacetylene  blow  torch  was  used  to  weld 
together  the  broken  ones  with  very  good  results.  After 
a  coat  of  paint  had  been  applied  no  one  would  know 
the  post  had  been  damaged. 


ARMATURE  WINDING  PROBLEM 

IN  May  i  issue  of  Practical  Engineer,  I  notice  that 
J.  A.  D.  asks  for  an  opinion  on  his  motor  troubles. 
I  don't  know  much  about  winding  armatures  by  mail, 

but  T  believe  that  his  troubles  lie  in  his  commutator 
connections. 

He  connects  1  and  3,  and  winds  in  slots  1  and  31. 
In  case  the  brushes  can  be  shifted,  why,  of  course,  it 
makes  no  difference  how  he  connects,  but  most  motors 
of  that  type  have  fixed  brushes.  «• 

Since  this  is  a  bipolar  series  motor,  then,  if  his 
fields  run  cool,  it  shows  more  current  is  circulating 
in  armature  coils  than  should  be. 

Area  of  field  wire  No.  2  =  66564  c.  m. 

Area  of  No.  8  wire  =  16384  and  2  wires  in  parallel 
would  be  total  area  of  32768  c.  m. 

There  are  2  No.  8  wires  in  parallel,  since  he  has 
a  closed  winding,  and  this  area  certainly  should  stay 
cool  if  deeply  wound  fields  do. 

I  think  his  coils  commutate  wrong  and  set  up 
secondary  surges  in  the  coil  short  circuited  by  brushes 
as  it  passes  the  2  bars  to  which  are  connected  this  coil. 

The  heavy  surge  of  current  thus  set  up  by  reversal 
in  a  strong  field  would  tend  to  throw  the  coil  out  of 
slots  and  this  tears  his  connections  loose.  This  also 
chafed  and  grounded  coils  in  the  4-hr.  run. 

Notice  that  the  armature  was  burned  out  when  he 
found  it,  hence  even  if  wound  exactly  as  before  it 
might  be  wrong.  Perhaps  the  previous  man  wound  it 
wrong  and  gave  it  up. 


If  brushes  can  be  moved,  rewind  and  shift  brushes 
till  brush  covers  bars  1  and  2  attached  to  coil  in  slots 
1  and  31  when  it  is  between  poles;  i.e.,  with  slots  1  to 
31  in  the  open  space  between  2  poles. 

If  brushes  are  fixed,  then  wind  and  connect  as 
follows  :  Wind  in  1  and  31  as  before,  but  carry  ends 
of  coil  over  to  a  pair  of  commutator  segments  so  that 
when  the  coil  spans  the  center  of  the  open  space 
between  poles  these  segments  will  be  under  a  brush. 

If  brush  stands,  say,  in  center  of  field  pole,  then 
end  from  slot  1  should  go  to  bar  14  *or  15  and  end 
from  slot  31  should  go  to  15  or  16.  This  commutates 
the  coil  while  in  neutral  space  and  no  pressure  or 
voltage  is  acting  to  cause  surge,  as  coil  is  cutting  no 
lines  of  force. 

I  hope  this  will  be  of  service  and  remedy  the 
trouble.  Chas.  M.  Green. 


AN  UNUSUAL  WATER  POWER 
STATION 

IN  connection  with  the  construction  on  the  White 
Salmon  River,  Washington,  75  miles  east  of  Port- 
land, Ore.,  of  the  20,000-hp.  hydroelectric  develop- 
ment it  was  found  necessary  by  the  Stone  & 
Webster  Engineering  Corp.  to  establish  a  temporary 
hydraulic  plant  for  the  purpose  of  furnishing  power 
for  carrying  on  the  work  incident  to  the  building  of 
the  large  plant. 

A  power  flume  9  ft.  3  in.  wide,  built  of  wood, 
diverts  water  from  the  stream  right  through  the  new 
125-ft.  dam  now  in  process  of  construction,  carrying 
it  to  a  point  a  few  hundred  feet  below  the  dam  where 
the  small  wooden  power  house  has  been  established 
operating  under  a  13-ft.  head  of  water.  The  prime 
mover  is  a  54-in.  turbine  built  by  S.  Morgan  Smith 
Co.,  York,  Pa.,  capable  of  delivering  at  13-ft.  head  a 
maximum  of  300  hp.  This  is  direct-connected  to  a 
generator  rated  at  150  kw.  and  440  volts.  Electric 
power  is  used  for  various  purposes  on  the  immediate 
work,  including  quarrying  on  top  of  the  hill  400  ft. 
above  the  dam,  operating  concrete  mixers,  lighting, 
drilling,  etc.  It  is  also  used  at  a  point  more  than  a 
mile  down  the  river  where  the  power  house  is  being 
built,  and  to  which  point  it  is  transmitted  at  6600 
volts.  The  depth  of  water  in  the  flume  is  kept  at 
6  ft.,  by  an  ingenious  arrangement  of  gates  such  that 
when  the  water  falls  below  6  ft.,  a  bypass  is  closed  and 
the  flow  is  built  up ;  when  the  water  tends  to  exceed 
6  ft.  the  bypass  is  opened  wide  and  the  excess  water 
thrown  into  the  bed  of  the  stream  between  the  big 
dam  and  the  temporary  power  house. 

This  development,  which  is  to  be  operated  by  the 
Northwestern  Electric  Co.  of  Portland,  will  have  a 
head  of  175  ft.  and  an  impounded  volume  of  40  million 
cu.  ft.  of  water.  This  water  is  gathered  from  a  drain- 
age area  of  350  sq.  mi.  and  is  held  back  by  a  concrete 
dam  of  the  solid  gravity  type,  470  ft.  long  with  a  250- 
ft.  spillway  measuring  125  ft.  high.  Water  will  be 
carried  from  the  dam  to  the  power  house  by  a  wood 
stave  pipe  5100  ft.  long  and  13  ft.  6  in.  in  diameter, 
emptying  into  a  concrete  forebay.  From  this  point  2 
pressure  pipes  700  ft.  long  and  9  ft.  in  diameter  will 
give  the  operating  head  of  175  ft.  The  purpose  of  the 
development  is  for  lighting  and  power  in  Portland  and 
vicinity. 
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RUNNING  PUMPS  CONDENSING 

'PHOSE  who  have  not  tried  running  a  boiler-feed 
pump  or  a  vacuum  pump  by  piping  the  exhaust 
from  the  steam  end  into  the  suction  of  the  water  end, 
I.  should  advise  to  try  it  and  be  convinced  of  the  in- 
crease in  available  pump  power. 

My  first  experience  was  on  a  6  by  8  by  12  vacuum 
pump,  pumping  returns  from  a  heating  system  carry- 
ing 20  in.  of  vacuum  to  get  the  returns  back  from  far 
away  buildings.  Before  making  the  change  it  required 
that  the  ^-in.  throttle  valve  be  opened  1  turn  to  get 
speed  enough  to  maintain  the  20  in.  on  the  vacuum 
gage,  and  when  the  exhaust  from  this  pump  was 
turned  into  the  suction,  the  pump  would  immediately 
start  to  run  away.  It  became  necessary  to  throttle 
down  the  valve  to  decrease  the  speed  until  the  throt- 
tle was  set  to  34  turn,  which  would  give  the  same 
speed  and  same  20-in.  vacuum  that  it  took  1  whole 
turn  noncondensing. 
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PIPING  FOR  RUNNING   PUMPS   CONDENSING 

As  in  all  vacuum  pumps  there  is  a  cold  water  jet 
to  help  condense  the  steam  and  vapor,  it  became  nec- 
essary to  open  it  wider  and  here  is  where  the  draw- 
back comes,  because  one  should  have  a  large  receiv- 
ing tank  and  much  water  is  thus  saved.  Even  then 
I  find  that  the  excess  of  water  necessary  to  produce  this 
vacuum  is  much  more  than  is  necessary  for  feeding  the 
boiler  unless  one  has  other  use  for  the  water  in 
the  factories. 

In  the  case  of  boiler  feed  pumps  where  water  is 
lifted  from  cold  water  wells,  the  case  is  different  from 
the  vacuum  pump  because  in  the  vacuum  one  gets 
nearly  all  of  the  heating  returns  back  plus  the  extra 
water  from  the  cold  water  jet,  and  when  the  pump 
exhaust  is  turned  in,  much  more  water  being  needed 
from  the  cold  jet,  makes  too  much  water,  and  must 
be  thrown  away ;  but  in  the  case  of  boiler  feed  pump 
lifting  cold  water,  it  is  a  success  and  no  water  is 
wasted.  A.  C.  Waldron. 


DUPLEX  PUMP  DISABLED 

^S  to  how  a  duplex  pump  may  be  made  to  run  with 

one  water  cylinder  disabled :  some  years  ago 
when  arc  lighting  was  young,  a  Westinghouse  engine 
driving  a  Brush  machine  broke  its  governor  into  little 
pieces  and  the  eccentric  could  be  whirled  all  around 
the  shaft  like  a  loose  washer  on  an  old  bolt. 

Now%  everybody  knows  that  a  Westinghouse  en- 
gine will  not  run  with  the  eccentric  disconnected 
from  the  govef-nor.  But  there  were  the  city  streets  in 
darkness  and  service  had  been  promised.  There  was 
no  reserve  and  no  source  from  which  current  could  be 
borrowed  nor  were  there  any  repair  parts  on  hand. 

There  was  an  engineer  on  the  job  and  he  hiked 
in  record  making  time  to  the  home  of  a  skillful  black- 
smith, routed  him  out  of  bed,  got  him  to  the  plant 
and  told  him  how  to  make  a  clamp  which  would  se- 
cure the  eccentric  rigidly  to  the  shaft.  In  a  little 
over  an  hour  the  clamp  was  in  place  and  the  eccentric 
set.  Steam  was  turned  on  and  the  engine  tried.  A 
slow  moving,  patient  oiler  was  placed  on  a  high  stool 
to  handle  the  throttle  and  control  the  speed  of  the 
engine  as  well  as  he  could,  having  one  of  the  arc 
lights  for  a  guide.  For  several  nights  he  sat  at  his 
post  while  the  varying  intensity  of  the  light  from  the 
street  lamps  excited  a  mild  curiosity  in  the  minds  of 
the  people  served. 

In  due  time  new  parts  arrived  and  the  patient  ox- 
eyed  human  near  governor  was  relieved. 

Duplex  pumps  might  be  operated  with  one  water 
cylinder  crippled.  I  have  never  known  of  an  authenti- 
cated instance,  though  I  have  read  2  fairy  tale  like 
narrations  of  how  the  trick  was  turned.  But,  given  a 
live  engineer  who  had  but  the  one  means  of  getting 
water  to  the  boiler,  I  think  that  a  heap  of  lost  motion 
given  to  the  steam  valve  of  the  crippled  side,  some 
sort  of  a  -friction  clamp  applied  to  the  idle  side,  com- 
pression valve  closed  and  a  live  man  at  the  throttle 
might  make  some  sort  of  a  "fist"  at  getting  some 
water   into  the  boiler,   but   I   don't   know. 

F.    L.   Johnson. 


CORLISS  ENGINE  SPEED 


I 


N  the  question  and  answer  department  of  June  15 
issue  I  noted  with  interest  an  article  by  John  Pierce 
on  crude  oil  required.  In  course  of  the  article,  Mr. 
Pierce  states  that  it  is  entirely  out  of  the  question  for 
a  Corliss  engine  of  500-hp.  capacity  to  run  at  a  speed 
of  120  r.p.m. 

Now,  if  Mr.  Pierce  were  sitting  here  with  me  in 
our  engine  room  he  would  surely  open  his  eyes.  I 
have  running  here  a  700-hp.  rating  Hamilton  Corliss 
engine,  cross-compound,  18  by  36  by  30-in.,  running 
at  "the  very  easy  speed  of  150  r.p.m.  We  do  not  start 
this  engine  very  often  as  it  is  seldom  shut  down; 
about  once  a  month  or  6  or  8  weeks  running  24  hr.  a 
day  with  anywhere  from  75  to  600  kw.  on  the  gener- 
ator which  is  direct  connected  to  it.     In  the  last  23>4 
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months  we  have  generated  5,049,700  kw-hr.  with  this 
unit  which  runs  satisfactorily  enough  so  that  through 
its  operation  it  has  sold  4  or  5  other  engines  for  its 
builders  besides  the  2  engines  they  are  now  building 
for  us.  One  is  a  cross-compound  1400  hp.,  24  by  48 
by  42  in.  to  run  120  r.p.m.  direct  connected  to  a  1000- 
k.v.a.  alternator;  this  unit  we  will  install  in  our  plant 
this  season  when  our  building  and  foundations  are 
ready.  We  are  also  buying  a  12  by  24-in.  simple  Cor- 
liss running  150  r.p.m.  for  direct  connection  to  75-kw. 
125-v.  d.  c.  exciter  vmit.  All  of  these  are  regular 
heavy  duty  releasing  gear  Corliss  engines. 

Howard   Glugs,      Richmond,   Ind. 


PRESSURE  ON  BOILER 

QN  page  382,  April  i  issue  of  Practical  Engineer,  is 
given  solution  to  questions  appearing  on  page  192, 
Feb.  I  issue.  I  question  the  correct  reasoning  in  deriv- 
ing an  efficiency  of  74  per  cent .  for  this  triple  riveted 
double  butt  strap  joint.  In  the  joint  of  which  sketch 
is  given  the  pitch  at  the  outer  row  of  rivets  is  7  in. 
and  diameter  of  hole  is  J/s  in- 

In  this  solution  it  says  that  the  percentage  of  strength 
of  the  sheet  after  drilling,  is  found  by  subtracting  the 
diameter  of  the  rivet  from  the  pitch,  and  dividing  the 
remainder  by  the  pitch  and  multiplying  the  result  by 
100,  and  it  is  shown  that  this  gives  an  efficiency  of  88 
per  cent. 

As  I  understand  this,  it  should  be :  From  the  pitch 
subtract  diameter  of  one  rivet  hole  (not  rivet),  and 
divide  this  by  the  pitch ;  the  result  thus  obtained  should 
be  multiplied  by  100,  and  in  this  case  this-  would  be 
7  —  0.875 
X  100  =  87.5   per  cent. 

7 
In  all  properly  designed,  triple  riveted  .  double  butt 
strap  joints  the  weakest  point  is  the  cross  section  of 
the  plate  at  the  outer  row  of  rivets,  and  in  this  case  there 
would  be  no  rupture  by  just  shearing  the  rivets  in  the 
outer  row,  the  plate  would  have  to  tear  at  some  place 
also,  for  instance  the  second  row,  or  all  the  rivets  in 
single  and  double  shear  could  shear  ofif,  or  at  the  first 
row  of  rivets.  The  section  of  plate  here  considered  is 
7  in.  and  the  strength  of  this  section  is  11/32  X  7  X 
60,000^144,375  lb.  and  this  represents  100  per  cent. 
After  one  J^-in.  rivet  hole  is  drilled  this  would  be 
7  X  11/32— 7/s  X  11/32  =  2.10,547     sq.  in.    2.10.547  X 

126,328 
60,000=126,328   lb.    and   =  0.875X100  =  87.5 

144,375 
per  cent. 

If  the  plate  should  fracture  at  middle  row,  one  rivet 
in  outer  row  would  also  have  to  shear  before  rupture 
would  be  complete  and  this  would  be  represented  thus : 
From  the  7-in.  cross  section  2  rivet  holes  must  be  taken 
7  X  11/32  —  %  X  11/32  X  2  =  1.804,687  sq.  in.,  1.804,- 
687X60,000=108,281  lb.  To  this  must  be  added 
shearing  strength  of  one  rivet.  A  13/16-in.  driven 
rivet  has  a  cross-sectional  area  of  0.6013  sq.  in.,  0.6013  X 
42,000  =  25,254.6  lb.,  108,281  4-25,254.6=133,535.6  lb. 
and  it  is  seen  that  this  is  stronger  than  the  cross-section 

133,535-6 
between   the   rivets   in   the   outer   row,   for  = 

144,375 
0.9249,  and  0.9249  X  100  =  92.49  per  cent. 

Consider  now  the  possibility  of  all  rivets  in  single 
and  double  shear  shearing  off,  rivets  in  double  shear 
are  stronger  than  rivets  in  single  shear  by  85  per.  cent, 
as  rivets  in  single  shear  are  allowed  42,000  lb.  per  sq.  in. 
cross-section.  In  double  shear  this  would  be  42,000  X 
0.85-1-42,000  =  77,700  lb.  per  sq.  in.  cross-section  and 


0.6013X77,700  =  46,721  lb.  for  one  rivet.  As  there 
are  4  rivets  in  double  shear  this  will  be  46,721  X4^ 
186,884  lb.  To  this  must  be  added  one  rivet  in  single 
shear,  and  this  was  found  to  be  25,254.6,  therefore  the 
resistance  offered  to  shearing  all  rivets  is  186,884  -|- 
25,254.6  =  212,138.6  lb.,  so  it  is  seen  the  rupture  can 
not  take  place  in  this  manner. 

Now,  the  only  other  place  to  consider  is  at  the  first 
or  inner  row  of  rivets.  The  net  section  of  the  plate  at 
this  point  is  the  same  as  at  the  middle  row,  but  here 
there  are  2  rivets  in  double  shear  that  must  shear  before 
this  rupture  is  complete.  It  was  found  that  it  required 
133,535.6  lb.  to  break  at  the  middle  row  of  rivets,  and 
to  break  at  the  inner  row  it  will  take  133,535-6-^2 
rivets  in  double  shear,  93,4424-133,535.6  =  226,977,  it 
is  seen  this  is  the  strongest.  The  weakest  point  in  this 
joint  is,  therefore,  between  the  rivets  in  the  outer  row, 
this  was  found  to  be  87.5  per  cent,  and  the  allowable 
pressure  on  this  boiler  becomes 
60,000  X  3437  X  0.875 
— — ■ — =133.66  lb. 
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P.  A.  Guttormsen. 


UNITS  FOR  POWER  MEASUREMENT 

^S  one  of  the  authors  of  the  original  paper  on  The 
Myriawatt,  I  write  to  express  my  appreciation  of 
your  thoroughly  judicious  editorial,  A  New  Unit  Pro- 
posed, in  the  June  15  issue. 

There  appears  to  be  some  confusion  as  to  the  pur- 
pose of  the  Myriawatt.  The  Kilowatt,  while  purely 
a  mechanical  unit  based  on  fundamental  units,  has 
become  recognized  as  the  unit  of  prime-mover  electrical 
output.  It  was  originally  intended  that  the  Myriawatt 
should  differentiate  the  dynamic  input  from  the  output 
of  a  machine,  and  yet  be  founded  on  the  same  system 
of  fundamental  units  as  the  recognized  unit  of  output. 
The  term  Boiler  Horsepower  is  never  heard  of  out- 
side of  America.  The  question  is :  In  the  future,  are 
we  going  to  continue  to  tie  ourselves  down  to  such  a 
confusing  unit  on  account  of  mere  local  sentiment  and 
custom,  when  a  simple  substitution  of  a  known  unit 
of  practically  equal  value  will  harmonize  our  system 
of  powerhouse  units  with  that  used  by  practically  all 
other  civilized  countries?  And  what  better  name  is 
there  for  such  a  unit  than  the  name  of  that  great 
practical  steam  engineer,  James  Watt? 

Haylett  O'Neill. 


RACING  ENGINE 


I 


N  reading  Practical  Engineer  I  saw  a  question  in 
regard  to  an  Ames  engine  racing.  I  should  say 
that  I  have  a  Buckeye  engine  17  by  32  in.,  running 
at  101  r.p.m.,  girder  frame,  type  A,  with  the  centrif- 
ugal governor.  It  would  race  for  2  or  3  revolutions 
and  then  almost  stop.  This  was  due  to  one  of  the 
weight  arms.  The  pin  was  cut  and  formed  a  bur  on 
it  so  that  the  weight  could  only  go  half  way  out,  in 
other  words,  the  cutoff  valve  would  close  at  one  end 
and  only  close  half  way  on  the  other  end.  This,  of 
course,  would  cause  it  to  race.  I  replaced  the  pin  with 
a  new  one  and  have  had  no  further  trouble.  I  can 
now  run  with  throttle  wide  open. 

My  experience  with  centrifugal  governors  is  that 
in  using  oil  they  do  not  get  lubrication  enough.  Now 
I  have  put  on  grease  cups  and  find  them  much  better. 
There  are  2  more  causes  for  racing,  a  flat  spot  on  cut- 
eccentric  and  a  broken  automatic  cutoff  blade.  I 
have  met  with  these  troubles  in  my  experience. 

J.  W.  B. 
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BUYING  COAL  ON  THE  B.T.U.  PLAN 

^^E  have  been  buying  coal  on  the  B.t.u.  plan  for  2 
yr.  and  we  have  found  good  sides  to  the  question  and 
some  not  so  good.  We  have  not,  however,  had  the 
experience  that  Mr.  Kavanagh  tells  of  in  his  article 
in  June  15  issue,  that  of  the  chemist  refusing  to  ana- 
lyze the  sample  because  there  was  too  much  slate  in  it. 
Our  chemists  analyze  anything  we  send  them.  Our  coal  is 
delivered  at  our  plant  by  wagon  from  the  railroad  a  couple 
of  miles  away.  We  sample  the  car  by  taking  a  scoopful 
from  each  of  4  wagons,  and  as  the  wagons  load  2  and 
3  at  a  time,  we  get  a  fairly  good  aggregate  of  the  car 
load.  These  4  samples  are  mixed  and  divided  in  the 
regular  way  with  which  almost  everybody  concerned 
is  familiar  and  the  sample  so  derived,  amounting  to  a 
quart,  is  sent  to  the  chemist. 

If  the  contractor  desires,  we  send  him  a  sample 
from  the  same  large  sample  taken  and  he  checks  up 
on  our  chemist.  We  have  never  had  but  one  argument 
and  then  the  contractor  said  he  did  not  think  he  was 
getting  a  square  deal  somewhere.  Whether  it  was  in 
the  chemist  or  the  man  taking  the  sample  he  did  not 
know,  but  wanted  to  find  out.  He  was  brought  here 
to  the  plant,  shown  how  the  sample  was  taken  and 
expressed  satisfaction  with  the  manner  of  taking  the 
sample.  To  check  up  on  the  chemist  on  those  car 
loads  under  discussion,  he  took  4  samples  from  dif- 
ferent places  in  the  bunkers  and  took  them  away 
with  him.  A  few  days  later  he  accepted  without  any 
argument  our  engineer's  decision  on  the  case  and 
accepted  payment. 

When  the  B.t.u.  plan  is  followed  with  honesty  and 
co-operation  between  all  parties  concerned,  it  is  abso- 
lutely fair,  but  there  are  just  as  many  chances  for 
playing  a  skin  game  with  B.t.u.'s  as  there  are  with 
peas  and  shells. 

I  don't  know  whether  buying  by  the  B.t.u.  plan 
will  stop  the  nefarious  practice  of  introducing  slate 
and  "nigger  heads,"  as  mentioned  by  Mr.  Kavanagh,  or 
not,  but  if  slate  or  nigger  heads  are  introduced  into 
our  coal,  we  do  not  pay  for  it  because  the  price  of  our 
coal  is  based  on  a  contract  for  so  much  money  for 
so  many  heat  units  and  the  price  varies  with  the  analy- 
sis. The  variation  is  not  great  with  us  for  w^e  have 
been  fortunate  in  buying  our  coal  from  people  who 
are  anxious  to  do  the  right  thing  by  us  and  we,  on 
the  other  hand,  desire  that  our  contractor  gets  every 
cent  that  is  coming  to  him. 

A  rather  amusing  incident  happened  some  time 
ago  that,  like  the  dirty  shirt,  came  out  all  right  in  the 
wash.  I  always  watch  the  first  day's  run  on  a  new 
batch  of  coal  and  was  surprised  to  receive  a  call  from 
the  contractor  asking  me  to  state  explicitly  what  was 
the  matter  with  that  last  shipment  of  coal.  I  said 
there  was  nothing  the  matter  with  it — in  fact,  it  was 
a  little  above  the  average — being,  as  I  had  learned, 
fresh  from  the  mines.  He  then  wanted  to  know 
why  I  had  entered  a  report  against  it  then.  I  told 
him  there  was  nothing  doing  in  that  line  so  far  as 
I  knew  and  said  we  would  look  up  the  report  from 
the  chemist.  Now,  it  seemed  that  Mr.  Man  had  not 
looked  up  the  chemist's  report,  which  is  always  sent 
the  contractor,  but  upon  hearing  the  verbal  bad  report 
on  the  coal  had  piled  right  out  after  me.  He  was 
much  surprised  to  find  the  chemist  gave  him  a  lift  of 
several  cents  over  the  contract  price,  showing  that  the 
coal  was  above  the  average  in  heat  units.  We  then 
started  to  run  down  the  bad  report  and  found  that  one 
of  the  firemen  had  remarked  to  someone  else  that  the 


last  coal  was  poor  stuff  because  it  coked  so  badly.  The 
someone  else  had  deemed  it  his  duty  to  report  to  the 
Big  Man  and  he  without  consulting  me  had  shoved 
it  along  to  the  contractor.  Mr.  Chemist  with  his 
little  apparatus  was  thus  able  to  help  me  mollify  a 
mad  contractor,  show  up  a  lazy  fireman  and — well,  I 
never  heard  whether  it  showed  the  other  man  any- 
thing or  not. 

Our  operating  expense  is  in  exact  proportion  to 
the  value  of  the  coal  as  shown  by  the  chemist's  analy- 
sis. I  can  easily  see  where  the  proportion  would  be 
very  different  where  the  sampling  is  done  as  described 
by  Mr.  Kavanagh  and  the  testing  done  by  such  a 
chemist.  But  if  all  parts  of  the  work  are  done  as  they 
should  be,  honestly  and  squarely,  it  is  the  correct  way 
to  buy  coal  as  viewed  from  the  standpoint  of  this 
practical  engineer. 

We  are  buying  about  150,000  tons  of  coal  of  all 
kinds  and  descriptions  and  we  are  saving  money  over 
any  other  system  of  buying.  Some  dealers  Avill  not 
sell  to  us  and  I  don't  blame  them  under  the  circum- 
stances after  giving  their  coal  a  test.  I  have  found 
that  the  Golden  Rule  will  work  with  a  coal  contractor 
or  dealer  as  well  as  anyone  else,  and,  boys,  that  is  a 
pretty  good  old  Rule  to  hang  up  over  the  door  and  to 
follow  in  dealing  with  everybody. 

C.  A.  Scott.. 


SLOTTING  COMMUTATORS 

J-JAVING  noticed  the  letters  of  Mr.  Pierce,  Mr.  Uns- 
worth  and  Mr.  Hay  ward,  and  judging  from  my  own 
experience,  I  think  that  Mr.  Hayward  is  right.  I  never 
had  any  punctured  commutators  on  the  motors  which 
I  slotted,  but  on  several  motors  with  wide  bars  when 
heavily  loaded  I  had  many  punctures.  Did  any  of 
the  readers  of  Practical  Engineer  ever  have  armature 
coils  burn  out  on  G.  E.  motors?  Mine  were  caused 
by  overloading  and  there  was  a  deal  of  smoke  and 
some  fire  and  no  time  to  change  armature  then,  so  1 
have  often  cut  the  wire  of  2  coils  to  get  them  out  of 
contact  and  finished  the  day  with  the  same  armature. 
After  closing  time  I  changed  armatures  and  repaired 
the  burned  one  at  leisure.  B.  C.  White. 


A  SCALED  INJECTOR 


H 


ERE  is  a  kink  I  discovered  and  have  used  for  the 
last  20  yr.  AVhere  we  had  limewater  to  contend 
with,  we  found  it  almost  impossible  to  keep  water  in 
the  boilers  unless  we  kept  the  injectors  running  most 
of  the  time,  on  account  of  the  limew^ater  corroding  our 
check  valves  between  injector  or  pump  and  boiler. 

After  trying  all  kinds  of  check  valves,  all  of  which 
would  stay  tight  but  a  short  time,  I  took  the  vulcan- 
ized rubber  out  of  a  ly^-'wi.  Jenkins  valve  and  cut  ofif 
a  section  of  1-in.  steam  hose  the  thickness  of  the 
rubber  and  placed  it  in  the  valve,  replaced  the  valve 
and  cap  and  although  the  seat  was  badly  corroded,  it 
held  and  was  still  doing  its  work  when  1  came  away 
4  vr    afterwards.  H.  C.  Baioh. 


SAFETY  ENGINE  STOP 


I 


N  the  March  15  issue  J.  G.  G.  shows  on  page  332  a 
safety  engine  stop  which  he  has  devised  to  be  used  in 
connection  with  the  governor.  This  device  seems  to  me 
unnecessary  in  connection  with  the  Gardner  governor 
which  he  shows,  as  this  type  of  governor  alone  will  stop 
the  engine  when  the  belt  breaks.         A.  J.  Anderson. 
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For  Saving  ^ime.    Work,  and  'trouble 


■!■ 


Improvised  Open  Heater 

P^  CHEAP  and  efficient  open  heater  may  be  made 
from  any  old  cylindrical  container.  Put  a  grid 
partition  about  half  way,  cut  a  manhole  in  the  upper 
half  and  fill  with  large  rocks,  cut  places  for  the  ex- 
haust as  shown  in  diagram,  also  tap  for  pump  suction 
as  shown. 


rO 


STffAIAJER- 


CXHAUST 


-h. 


TO  PUMP 


MATSP 


HOME-MADE  FEED-WATER  HEATER 

It  may  also  be  rigged  for  automatic  regulation  of 
water  as  shown  or  as  was  indicated  in  a  recent  issue 
of  Practical  Engineer,  with  hose  and  container  with 
counterbalance.  The  latter  is  an  excellent  idea.  I 
made  a  heater  like  this  out  of  the  one  I  had  and  it 
gives  excellent  satisfaction.  A.  J.  W. 


Mending   Broken  Water  Wheel  Shaft 

^  PLANT  of  which  I  took  charge  at  one  time  had  a 
double  water  wheel  (or  2  wheels  on  one  shaft), 
of  about  iO  hp.  This  wheel  was  allowed  to  get  out 
of  line  and  it  wasn't  long  before  the  3-in.  shaft  broke 
about  3^>  in.  from  one  of  the  wheels  on  the  inside. 
In  order  to  put  in  a  new  shaft  we  would  have  to  rip 
off  the  tops  of  wheel-pit,  which  couldn't  be  done  at 
that  time  on  account  of  high  water.  The  machinist 
was  called  in  and  he  made  a  cast-iron  split  coupling 
as  shown  in  the  figures. 

The  illustration  shows  an  end  view  with  %-in. 
keyway  cut  at  A,  and  a  top  view  with  G  bolt  holes 
drilled  for  %-in.  bolts,  and  2  holes  at  C  drilled  and 
tap])ed  for  j.4-in.  set  screws  for  stO])ping  key  from 
working  out.  We  did  not  have  to  cut  a  keyway  on  the 
shaft  as  there  was  one  there.     After  the   shaft   was 


put  in  line,  the  coupling  was  put  on  and  the  bolts 
were  put  in  place  so  that  the  break  in  the  shaft  came 
about  mid-way  of  coupling,  then  the  key  was  put  in 
and  the  6  bolts  tightened  and  the  3   set  screws   for 
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VIEWS    OF    CAST-IRON    COUPLING 


key  were  tightened.    The  coupling  held  and  the  water 
wheel  gave  as  good   service  as  before. 

A.  A.  Williams. 


Repairing  a  Triplex  Plunger  Pump 

"piiE  drawing  herewith  illustrates  how  repairs  were 
made  on  a  cracked  cylinder  of  a  7  by  8-in.,  single 
acting,  triplex  plunger  pump. 

The  pump  in  question  has  been  in  service  about  10 
yr.,  supplying  water  for  elevators  and  hydraulic  der- 
ricks at  a  pressure  of  150  lb. 

About  3  yr.  ago  metallic  packing  was  installed  and 
the  glands  were  screwed  down  too  tightly,  thus  crack- 
ing one  of  the  cylinders.     The  clamp  illustrated  in  the 


CRACH  /M  CyUND£f> 


SHCTCH   SHOi^/NO  P/iiTCH 
BCrORE  SCRE^^ING  DOWN 


,P/STON  ROOS 


^CyL/NDER 


REPAIR  OP  PUMP  CYLINDER 

drawing  is  made  of  steel  34  in-  thick  and  shaped  to- 
fit  the  cylinder  tightly  over  the  cracked  portion,  and 
bolted  to  the  frame  as  illustrated.  Some  sheet  packing 
was  placed  between  the  cylinder  and  the  clamp,  thus- 
making  a  water-tight  patch  on  the  cylinder. 

These  repairs  were  made  about  3  yr.  ago  and  the 
pump  is  still  giving  satisfactory  results. 

A.  P.  Broadhead. 
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June^tioins  Ams^j^eredl  air^d  For  An^w^er      B 

Expert  Help   When  In  'trouble.     If  You   Want  H 

Quick  j^nswer  Enclose  a  Stamp  H 


Refrigeration  Problem 

^E  have  a  refrigerating  plant  consisting  of  a  15- 
ton  ammonia  compressor,  direct  expansion.  The 
suction  is  2-in.  and  the  discharge  is  l^^-in.  The  oil 
separator  consists  of  3  pipes  each  7  in.  outside 
diameter  by  5  ft.  long.  Underneath  these  2  drums, 
is  the  oil  reservoir,  6J/2  in.  in  diameter  by  21  in.  long. 
The  pipe  from  the  oil  separator  to  the  condenser  is 
also  Ij/z  in. 

We  are  now  installing  a  25-ton  ammonia  com- 
pressor which  has  a  suction  pipe  and  a  discharge  pipe 
of  2^  in.  each.  Now  the  discharge  pipe  of  the  new 
compressor  should  be  cut  in  and  connected  to  the  dis- 
charge pipe  of  the  old  compressor  or  between  the  old 
compressor  and  oil  separator,  reducing  it  to  1^  in., 
then  the  old  l^/^-in.  pipe  between  the  oil  separator  and 
condenser  should  be  removed  and  replaced  with  2J/2- 
in.  pipe. 

This  reducing  of  the  size  of  pipe  from  compressor 
to  oil  separator  does  not  look  reasonable  to  me.  Will 
it  not   interfere  with  the  working  of  the  compressor 


OLD 

COND£A/S£f? 


CONDENSEf? 


'l/AL\/eS~. 
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cr 


O/L  ~S£:PA/?ArO/? 


OLD  D/SCHARGE* 


NEW  DISCHARGE 


l'iriN(;  CONNKC'TIOXS   FOR  2  CONDENSKKS 

requiring  more  power  and  more  water  for  cooling  the 
ammonia  gases  to  give  equal  results  than  if  the  piping 
were  not  reduced  in  size?  Would  you  not  deem  it  a 
necessity  that  a  new  oil  separator  be  also  installed  that 
would  have  the  capacity  of  the  new  compressor  that 


IS   same  size   of 


pipe, 


If  so,   give   reasons,   and   the 


effect  it  would  have  on  the  compressor  and  the  whole 
system.     The  compressor  is  motor  belt  driven. 

A.  S. 

A.  We  take  it  for  granted  that  yovi  propose  to 
operate  both  machines  at  one  and  the  same  time, 
and  while  you  do  not  say,  we  take  it  that  you  are 
installing  new  ammonia  condenser  with  new  machine. 
Should  this  be  so,  we  should  prefer  to  make  cross 
connections   as   shown    in   the    sketch. 

We  would  not  recommend  that  you  run  both  dis- 
charges through  the  l^^-in.  pipe  to  condenser,  as  that 


■■in 


would  be  entirely  too  small,  although  the  2>^-in.  pipe 
would  be  large  enough  for  both  of  them.  We  should 
also  advise  you  to  put  in  oil  separator  or  trap  large 
enough  to  take  the  2i^-in.  pipe.  The  size  of  the  pipe 
leading  to  the  condenser  should  have  no  efifect  on 
the  amount  of  water  required  for  condenser;  the  only 
thing  would  be  that  it  might  require  slightly  more 
pressure  to  force  it  through  this  small  and  restricted 
passage.  This,  of  course,  would  require  more  power 
to  operate  your  machines. 


Criticism  of  Indicator  Card 

J^INDLY  explain  what  is  wrong  with  the  accompany- 
ing indicator  card  taken  from  a  12  by  30-in.  Corliss 
engine,  80  lb.,  90  r.p.m.  H.  W. 

A.  The  principal  trouble  with  the  engine  is,  that 
there  is  far  too  much  exhaust  lap.  The  greatest  evidence 
of  this  is  the  extremely  late  release,  which  does  not 
occur  until  the  piston  has  traveled  3  or  4  in.  on  the 
return  stroke. 

This  is  more  pronounced  on  the  end  marked  "A" 
(in  the  absence  of  definite  information),  than  at  the 
end  B.  Then  also,  the  compression  is  much  too  high  for 
the  speed  and  pressure  at  which  your  engine  operates. 
It  is  now  very  close  to  6  in. 


CARD    FROM    A    CORLISS    ENGINE 

Reduce  this  lap  to  the  point  where  you  get  a  later 
compression  and  an  earlier  release.  Judging  by  the 
remainder  of  the  card,  this  may  be  all  that  is  necessary, 
but  if  upon  trial  with  the  indicator,  you  find  that  release 
is  still  late  with  a  compression  of,  say,  2^  to  3  in.,  it 
may  be  necessary  to  advance  the  eccentric  slightly,  to  get 
a  free  release,  and  if  necessary  reduce  the  exhaust  lap 
still  further  to  keep  the  compression  within  the  limits 
just  stated. 

But  bear  in  mind  that  advancing  the  eccentric,  ad- 
vances every  event  of  the  valves  (except  the  cutoff,  and 
that  it  may  then  be  necessary  to  increase  the  steam  lap 
in  order  to  have  admission  take  place  at  the  proper 
time,  which  appears  to  be  about  right  in  the  card  sub- 
mitted. 

Study  the  situation  carefully,  and  do  not  make  a 
single  adjustment  until  you  have  decided  just  what  is 
necessary,  and  want  to  do  in  order  to  secure  the  desired 
results.     Do  not  screw  the  ro*'s  in  or  out  "to  see  what 
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will  happen,"  or  "to  see  if  that  will  help  it."  Don't 
"cut  and  fit."  Study  the  situation  and  use  the  indicator. 
The  load  is  quite  evenly  balanced  between  the  2 
ends  of  the  cylinder.  It  is  quite  possible,  however,  that 
there  is  a  leaky  steam  valve  at  end  A  as  the  expansion 
line  seems  to  carry  out  somewhat  higher  than  it  should. 

. G.  H.  Wallace. 

Steam  Pump  Question 

^^H Y  has  a  duplex  steam  pump  5  ports  ?  D.  W. 

A.  On  duplex  steam  pumps — commonly  consid- 
ered as  those  without  flywheels  or  cranks — the  length 
of.  piston  stroke  is  not  definitely  controlled  as  on  pumps 
with  crank  connection  to  piston.  It  becomes  necessary 
to  limit  the  stroke  by  some  means  to  prevent  the  piston 
striking  the  cylinder  head.  This  is  accomplished  by 
means  of  the  2  inner  ports  D  and  B,  as  shown  in  the 
sketch.  The  2  outer  ports  A  and  E  are  only  for  live 
steam.  The  center  port  leads  to  the  exhaust  chamber  for 
steam  leaving  the  cylinder,  and  the  2  remaining  or  inner 
ports,  B  and  D,  are  the  exhaust  passages. 


NECESSARY    PORTS    ON    DUPLEX    STEAM    PUMPS 

The  operation  is  as  follows :  Steam  being  admitted 
at  the  left-hand  end  of  the  cylinder,  it  forces  the  piston 
forward,  expelling  the  steam  on  the  right-hand  side, 
meanwhile,  through  exhaust  port  D,  the  valve  traveling 
to  the  left  as  indicated. 

When  the  piston  reaches  position  No.  2,  all  further 
escape  of  steam  through  port  D  is  cut  off  and  the  remain- 
ing steam  on  the  right  side  of  the  piston  is  compressed, 
acting  as  a  cushion  to  the  piston  and  thus  gradually 
bringing  it  to  a  stop  without  jar  or  shock.  On  the  return 
stroke  similar  operations  occur  at  the  other  end  by  the 
cutting  ofif  of  exhaust  steam  through  port  B. 

F.  W.  B. 

Questions  by  Massachusetts  Inspectors 

nriiE   following   (fuestions   were   asked   a   short   time 

ago  by  Massachusetts  inspectors: 

1.  What  would  you  do  if  your  lights  go  down 
and  then  come  up? 

3.  What  are  the  different  Avays  to  leave  a  heatuig 
plant  for  summer? 

3.  How  could  you  tell  if  a  cast-iron  boiler  was 
pitting? 

4.  If  you  had  2  cast-iron  boilers  in  a  heating  plant 
and  in  the  mornings  you  found  the  water  higher  in 
one  than   the  other,  what  would  be  the  cause? 

H.  L.  P. 
A.  If  the  lights  become  dim,  and  then  bright,  the 
trouble  would  likely  be  from  one  of  2  causes :  first,  a 
sudden  change  of  load,  as  starting  a  large  motor  or 
a  heavy  electric  elevator  will  cause  the  lights  to  dim 
for  a  second,  especially  if  the  engine  is  small,  or,  stop- 
ping a  heavy  machine  suddenly  will   cause   them   to 


burn  above  the  normal  candlepower;  second,  if  the 
engine  is  of  the  shaft  governor  type  sometimes  the 
governor  will  stick  a  little,  especially  if  lubricated  with 
grease,  or  the  bearings  may  be  badly  worn,  causing 
the  inertia  bar  to  work  hard,  and  in  some  cases  the 
eccentric  may  be  keyed  up  a  little  too  tight,  causing 
excessive  friction  which  will  cause  the  governor  to 
otick  in  one  position.  When  it  does  this  will  change 
the  speed  of  the  engine  enough  to  aifect  the  lights. 
If  this  fluctuation  of  the  lights  occurs  frequently, 
watching  the  ammeter  and  voltmeter  will  show 
whether  it  is  caused  by  a  change  of  load  or  not.  Also 
if  the  engine  is  watched  closely,  the  action  of  the 
governor  will  indicate  whether  or  not  it  is  due  to  the 
racing  of  the  governor.  Sometimes  it  might  be  due  to 
defective  design  of  governor,  but  usually  it  is  caused 
by  some  resistance  to  the  free  action  of  the  governor. 

2.  There  are  several  ways,  some  good,  and  some 
bad,  in  which  a  heating  system  may  be  laid  up  for  the 
summer.  Some  systems  are  left  just  as  the  fire  goes 
out,  but  the  proper  way  is  to  drain  all  the  water  out 
of  the  system,  disconnect  some  of  the  pipes  at  the 
top  of  the  system,  and  leave  the  boiler  open,  which 
will  allow  air  to  circulate  through  the  system  and 
keep  it  dry.  The  boiler  should  be  cleaned  inside  and 
outside,  including  the  ash  pit,  firebox,  combustion 
chamber,  etc.  All  traps,  coils,  radiators,  water  pock- 
ets, drip  legs,  etc.,  should  be  drained.  The  return,  or 
vacuum  pumps,  and  feed-water  pumps  should  have 
the  cylinders  and  valve  chambers  opened,  and  all  the 
wearing  surfaces  painted  with  a  coating  of  graphite 
and  cylinder  oil.  The  water  end  should  be  drained, 
opened,  and  the  soft  piston  packing  "removed,  also  the 
rod,  and  valve  stem  packing  should  be  taken  out.  The 
thermostatic  regulator,  if  one  is  in  use,  and  the  air 
pump,  and  regulators  or  thermostats  should  be  cleaned 
and  oiled  to  prevent  rusting.  Before  shutting  doAvn,  , 
the  whole  system  should  be  gone  over  and  examined, 
and  notes  made  of  any  needed  repairs,  leaks,  defecti\'e 
valves,  or  of  changes  that  are  found  desirable,  so  that 
the  work  can  be  done  after  the  system  is  closed  down. 

3.  In  order  to  determine  if  a  cast-iron  boiler  was 
pitting  it  would  be  necessary  to  examine  the  inside  of 
it.  These  boilers  are  of  rather  irregular  shape,  and  it 
would  be  hard  to  examine  all  parts  without  taking 
them  apart.  The  pitting  in  any  boiler  occurs,  as  a 
rule,  near  the  point  where  the  return  water  enters,  and 
by  disconnecting  the  return  pipe,  and  using  an  electric 
light  that  would  go  through  the  return  pipe,  some 
information  could  be  gained  by  looking  in  through 
these  openings.  If  there  appeared  to  be  very  much 
pitting  it  might  be  found  advisable  to  take  the  sec- 
tions apart  and   examine  each   one  more  thoroughly. 

4.  If  there  was  no  equalizing  pipe  between  these 
2  boilers  these  conditions  might  be  caused  by  carry- 
ing a  hotter  banked  fire  in  one  boiler,  which  would 
drive  the  water  out  of  it,  and  as  the  pressure  would 
be  slightly  higher  the  return  water  would  tend  to 
enter  the  cooler  boiler.  Another  cause  might  be  th'it 
a  valve  in  the  return  line  to  one  boiler  was  partly 
closed,  or  the  arrangement  of  the  feed  pipe  such  that 
one  boiler  fed  more  easily  than  the  other,  or  the  chock 
valve  to  one  boiler  might  have  become  stuck.  The 
same  trouble  might  be  caused  by  the  steam,  or  flow 
pipe  as  with  the  return  line. 

There  might  be  some  other  things  that  would 
cause  a  different  water  level  in  the  2  boilers,  which 
Avould  depend  entirely  on  the  existing  conditions,  and 
which  could  be  found  by  an  actual  examination  of  the 
heating  system.  J.  C.  Hawkins. 
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m'      Frolblemms  For  DJ^cuassioim  My 


er^ 


What   Would  You  "Do  If  You  Had  These  Conditions  To  <^eet? 


Magnet  Problem 

REFERRING  to  L.  K.'s  magnet  problem,  page  567, 
June  1  issue,  I  offer  this  solution  on  the  assump- 
tion that  measurements  and  material  are  as  I  assume. 
Taking  material  as  grey  cast  iron,  scale  7/32  in.  to 
1  in.  in  drawing  and  the  path  of  lines  on  center  of 
legs  and  base,  40,000  lines  per  square  inch  and  t\  = 
258  (permeability).  Base  is  shown  10  in.  over  all,  but 
to  centers  of  legs  the  distance  is  7.42  in. 

7.42  X  .3937 
Reluctance  of  base  = =  .0201 


starting  its  compression  stroke.  There  is  also  a 
marked  tendency  to  flood  in  the  base  no  matter  how 
the  carburetor  is  adjusted.  I  am  using  a  Iji  vSchoebler. 
Can  you  send  me  any  definite  information  as  to 
how  to  figure  the  port  area  and  the  relative  proportion 
of  the  base  and  cylinder  compression?         E.  L.  M. 


Overheated  Babbit 


M 


Reluctance  of  A  to  B 


(.75X.75)X258 
6X.3937 


=  .009,16 


1X258 

The  pole  face,  which  I  took  from  the  center  of 
leg  to  the  end  of  horizontal  diameter  of  bore,  equals 
2.28  in. 

The  area  of  the  lower  side  of  the  pole  piece  is  5  in. 
X  4.57  in.  =  22.85  sq.  in. 

2.28  X  .3937 

Pole  piece  = =.000,152 

22.85  X  258 
If  this   magnet   is  of  wrought   iron   it  will   carry 
100,000  lines  per  square  inch  and  have  permeability  of 
408  in  place  of  258.     There  is  a  dividing  line  in  the 
center  base  but  I  assumed  the  base  was  solid. 

Charles  M.  Green. 


S.  R.'S  question  in  regard  to  babbit  metal,  in  the 
May  15  issue,  puts  me  in  mind  of  an  experience 
I  once  had  that  may  be  of  interest  to  others.  I  was 
employed  as  assistant  engineer  in  a  paper  mill  and 
the  second  week  I  was  told  to  overhaul  a  15'0-hp.  en- 
gine. It  was  the  practice  in  this  mill  to  turn  out  all 
crank  and  wristpin  brasses,  and  fill  them  with  babbit. 
The  crank  of  this  engine  was  oiled  through  a  hole  in 
the  pin  from  a  stationary  cup.  On  removing  the 
brasses  I  found  a  strip  3^  in.  wide  had  melted  out  of 
one  of  them,  filling  the  hole  in  the  pin. 

This  engine  had  carried  a  112-hp.  load  for  6  24-hr. 
days  just  before  shutting  down  and  had  not  run  hot 
in  that  time.  The  oiler  said  the  crank  ran  hot  for 
about  2  hr.  a  month  before  that,  but  cooled  off  quickly 
as  he  applied  some  cylinder  oil  and  graphite,  and  he 
thought  it  was  not  worth  mentioning  in  his  report. 
It  has  been  a  mystery  to  me  how  a  small  strip  could 
get  hot  enough  to  melt  without  losing  all  of  it. 

V.  C.  Wood. 


Gasoline  Engine  Trouble 

J  HAVE  been  having  a  lot  of  trouble  trying  to  make 
a  2-port,  2-cycle  engine  run.    The  following  descrip- 
tion is  fairly  accurate. 

Bore  is  5^/32  in.  by  5  in.  The  crank  case  is  of 
round  section  6^  by  9^  and  there  is  a  space  of  3^^ 
by  4  in.  between  the  upper  edge  of  the  crank  case  and 
the  inside  part  of  the  piston  when  the  piston  is  on  its 
lower  center.  There  is  a  distance  of  1%  in.  between 
the  top  of  the  piston  and  the  cylinder  head  on  the 
upper  center. 

The  intake  is  by-passed  on  the  outside  through  a 
pipe  1  in.  in  diameter  and  the  intake  ports  are  of 
oblong  section  Ygg  by   ^  in.  and  5  in  number. 

The  exhaust  ports  consist  of  5  openings  ^/jg  by  ^ 
in.  and  just  underneath  I  bored  a  row  of  6  holes  ^/jg 
in.  in  diameter,  thinking  that  the  exhaust  might  be 
cramped. 

The  engine  will  sometimes  run  for  quite  a  while 
but  does  not  give  any  power,  and  sometimes  it  gives 
power  for  a  short  time  and  then  dies  away,  usually 
making  2  explosions  so  close  together  that  I  believe 
the  incoming  charge  is  ignited. 

The  upper  exhaust  ports  are  fully  open  and  part 
of  the  lower  ones  before  the  intake  starts  to  open. 
The  piston  travels  j^  i".  below  the  intake  port  before 


Correction 


Attention  has  been  called  to  an  error  which 
appeared  in  the  June  15  issue,  page  603.  The 
answer  to  question  6  stated  that  if  an  eccentric  were 
planed  off  ^  in.  it  would  decrease  the  valve  travel. 
The  question  evidently  meant  "turned"  instead  of 
"planed"  and  in  this  case  there  would  be  no  change  in 
valve  travel  if  the  eccentric  were  turned  on  its  original 
center;  however,  if  the  center  were  shifted  ^4  in.  and 
the  eccentric  turned  on  this  center,  the  effect  would  be 
as  stated  in  the  answer  given. 


The  Mississippi  River  Power  Co.  has  completed  its 
first  installation  of  generating  units  at  the  Keokuk  plant, 
and  began  the  distribution  of  high  tension  current  to  St. 
Louis  on  July  i.  The  units  now  installed  provide  for 
developing  100,000  hp.,  and  an  additional  50,000  hp.  will 
be  installed  as  fast  as  needed.  Sixty  thousand  horse- 
power is  to  be  transmitted  to  St.  Louis  for  the  Union 
Electric  Light  &  Power  Co.,  and  current  will  also  be 
furnished  to  the  cities  in  Iowa  and  Illinois  as  required. 
When  the  first  150,000  hp.  has  been  taken  care  of,  the 
foundations  are  ready  for  another  power  house,  a  dupli- 
cate of  the  first  one,  making  the  total  ultimate  develop- 
ment 300,000  hp.  in  the  plant. 
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SAFETY  FIRST 

Given  the  choice  of  $10,000  and  both  arms  taken 
off,  your  present  condition  and  safety,  which  would 
you  choose?  Safety  isn't  usually  as  costly  as  that, 
but  the  question  in  another  form  becomes,  How  much 
is  safety  worth?  Considering  the  distressing  acci- 
dent at  Racine,  Wis.,  described  in  our  last  issue, 
and  which  demonstrated  so  impressively  the  enormous 
force  for  destruction  stored  in  a  steam  boiler,  what  is 
it  worth  to  a  community  to  be  safe-guarded,  and  how 
much  can  those  employed  about  a  boiler  well  do  to 
ensure  their  own  safety?  Is  boiler  inspection  a  lux- 
ury or  a  reasonable  necessity? 

Because  the  disaster  happened  in  Racine  some 
details  as  to  what  the  lesson  may  teach  are  interesting, 
although  Racine  is  probably  taking  no  more  chances 
than  most  other  cities  where  no  systematic  inspection 
is  in  force.  The  data  are  given  by  an  engineer  whose 
standing  and  reliability  are  beyond  question. 

Within  the  business  district  are  several  boilers 
in  daily  use  that  are  as  old  as  the  one  on  the  Peck 
and  are  still  considered  as  safe  as  when  new.  Two 
are  over  20  yr.  old  that  were  buijt  for  only  80  lb. 
pressure  when  new,  and  they  are  carrying  80  lb.  as 
the  maximum  at  the  present  time,  when  as  a  matter 
of  fact,  this  pressure  ought  to  be  reduced  considerable, 
in  the  interests  of  safety  to  those  whose  business 
requires  that  they  pass  daily  within  range  of  these 
dormant  infernal  machines. 

Several  months  ago  the  safety  valve  of  one  of 
these  boilers  required  some  attention  and  when  re- 
assembled again  and  placed  in  service,  an  error  on  the 
part  of  the  attendant  raised  the  pressure  to  120  lb. 
before  the  valve  released. 

Stop  and  realize  that  this  boiler  was  carrying 
nearly  75  per  cent  more  pressure  than  it  was  built 
for  more  than  20  yr.  ago. 

Several  years  ago  a  boiler  on  which  no  insurance 
was  carried,  had  been  in  its  present  place  18  yr., 
under  steam  every  day,  and  was  in  a  previous  loca- 
tion in  the  city  for  8  yr.  and  was  secondhand  when 
placed  there.  Thus  from  the  best  information  at 
hand  this  boiler  is  35  yr.  old,  and  thousands  of  citizens 
pass  it  daily. 

Another  boiler  was  found  with  the  lever  safety 
valve  so  loaded  with  weights,  that  it  required  260 
lb.  pressure  to  relieve  it.  The  first  inspection  made 
after  taking  charge,  revealed  22  rivet  cracks  in  the 
shell,  and  one  of  the  plates  corroded  half  way  through 
in  a  dangerous  location. 

There  were  150  persons,  half  of  them  women,  who 
worked  over  this  smouldering  mine.  The  pressure 
was  reduced  from  110  lb.  to  60,  and  used  on  low 
pressure  for  such  work  as  could  be  done  with  it. 
Meanwhile  the  insurance  inspector  was  sent  for,  who 
promptly  reduced  the  maximum  pressure  to  65  lb. 

This  boiler  was  21  yr.  old  and  insured.  Insurance 
itself  does  not  make  a  boiler  safe  any  more  than  life 
insurance  prevents  death,  but  it  does  show  that  when 
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a  boiler  has  been  in  service  for  20  yr.  or  more,  it  is 
not  to  be  depended  on  from  one  inspection  to  the  next. 

In  one  of  the  churches  there  is  a  boiler  in  use  that 
is  positively  dangerous.  Yet  every  Sunday,  the  house 
is  filled  with  worshipers,  lifting  their  voices  in  prayer 
and  praise  with  a  mine  in  the  basement  that  could 
hurl  all  of  them  to  instant  death. 

About  the  beginning  of  the  heating  season  last 
fall,  examination  was  being  made  of  the  heating 
apparatus.  Suddenly  there  was  a  deafening  roar  m 
the  boiler  room,  from  which  the  attendant  came,  quite 
leisurely.  Inquiry  revealed  the  fact  that  the  safety 
valve  had  stuck  and  that  the  pressure  had  gone  up  to 
120  lb.  The  attendant  said  that  they  were  supposed 
to  blow  at  70  lb.  "but  that  they  got  stuck  sometimes." 

What  shall  we  do?  Shall  we  leave  a  boiler  in 
service  till  it  explodes  before  it  is  discarded?  Shall 
we  keep  them  to  a  good  ripe  age,  a  daily  menace  to 
every   citizen  ? 

Laws  now  provide  rigid  examination  for  those 
handling  drugs  where  a  mistake  might  result  in  injury 
to  one  or  two  at  most.  Those  who  practice  medicine 
must  prove  themselves  capable  of  prescribing  for  and 
helping  those  who  are  sick.  But  what  of  a  danger 
which  may  threaten  hundreds  who  are  in  the  best  of 
health  with  death  or  serious  injury? 

Unequal  expansion  and  contraction  which  is  ever 
present  in  every  boiler,  to  a  greater  or  less  extent  can 
be  so  aggravated  by  unskilled  attendance,  that  the 
life  of  the  boiler  is  shortened. 

Improper  firing  and  the  manner  of  introducing 
the  feed  water  into  a  boiler,  have  much  to  do  with 
the  early  failure,  also. 

The  right  and  proper  method  of  handling  this 
problem,  once  and  for  all,  is  a  law  of  state  wide  effect. 
One  that  will  insure  competency  of  attention  and  ex- 
amination, and  one  that  will  be  of  the  greatest  good 
to  the  greatest  number.  The  real  remedy  would  be 
a  law  nation  wide  in  its  effect,  such  as  is  in  use  in 
several  European  countries. 

Then  get  a  clean  and  fearless  man  to  fill  the  posi- 
tion, and  weed  out  some  of  these  boilers  that  have 
been  on  the  verge  of  disaster  for  years,  and  some  of 
these  attendants  that  know  nothing  of  a  boiler,  will 
not  learn,  and  don't  want  to  learn. 

It  might  not  be  unwise  to  treat  the  matter  as  it  is 
in  Germany.  There,  they  condemn  a  boiler  after  20 
yr.  of  service,  just  on  general  principles.  If  a  manu- 
facturer had  allowed  for  depreciation,  he  ought  to  be 
glad  to  discard  a  boiler  after  20  years'  service. 

Let  us  have  safety  first ;  prosperity  will  then  take 
care  of  itself. 


NEWS  NOTES 

Texas  Power  &  Light  Co.,  has  announced  that  it 
will  erect  a  large  power  plant  at  a  cost  of  about  $i,ooo,- 
ooo,  3  miles  north  of  Denison  on  the  Red  River. 

Edward  N.  Lake,  formerly  in  charge  of  the  elec- 
trical division  of  the  Stone  &  Webster  Engineering  Cor- 
poration at  Boston,  will  hereafter  represent  it  at  Chicago. 

In  the  heart  of  the  Pocahontas  coal  district  in  Ohio, 
the  Norfolk  &  Western  Railroad  intends  electrifying  its 
lines,  and  will  not  follow  the  usual  custom  of  several 
other  railroad  companies  and  purchase  power  from  hy- 
dro-electric corporations. 

The  company  is  asking  bids  for  its  own  generating 
station.  It  is  to  be  of  24,000-hp.  capacity  and  coal  will 
be  used  as  fuel. 


The  Adams  Construction  Co.  of  Chicago,  was  re- 
cently awarded  the  contract  for  building  the  $250,000 
addition  to  the  power  plant  of  the  Fort  Wayne  &  North- 
ern Indiana  Traction  Co.,  at  Ft.  Wayne,  Ind. 

At  Colu'mbus,  Ohio,  it  has  been  decided  to  erect  a 
power  plant  at  the  state  hospital  and  also  one  at  the 
Girls'  Industrial  home  near  Delaware.  It  is  the  purpose 
of  the  board  of  administration  to  erect  these  plants  so 
that  sufficient  power  can  be  generated  to  do  all  the  neces- 
sary power  work  about  the  respective  institutions. 

Plans  for  the  erection  of  the  additions  at  Gallipolis 
and  the  hospital  for  feeble-minded  will  also  be  drawn 
at  once.     In  each  case  $20,000  will  be  spent. 

Arrangements  are  under  way  for  a  special  train 
from  Chicago  to  Kansas  City,  on  the  night  of  Friday, 
August  14,  for  those  who  will  attend  the  Gas  Engine 
Show  of  the  National  Gas  Engine  Association.  This 
train  will  consist  of  sleeping,  observation,  dining  and  cafe 
cars,  and  will  be  known  as  the  "Gas  Engine  Special."" 
The  fare  from  Chicago  to  Kansas  City  is  $10.75,  ^"d  the 
lower  berth  rate,  $2.50.  Reservations  can  be  made  witb 
E.  J.  Perkins,  St.  Joseph,  Mich.,  or  H.  W.  Jones.  People's 
Gas  Light  &  Coke  Co.,  Chicago,  111.,  for  accommodation 
on  the  train. 

Brockwavville,  Pa.,  is  to  have  one  of  the  largest 
electric  power  plants  in  the  west  end  of  the  state.  The 
Northwestern  Mining  &  Exchange  Co.  is  erecting  the  new 
plant  for  the  purpose  of  furnishing  power  for  the  various 
plants  of  the  company  in  the  Toby  Valley  as  well  as  at 
Crenshew  and  Brockwayville. 

The  main  building  will  be  80  by  100  ft.,  built  of 
brick  and  stone.  It  is  within  200  yd.  of  the  Johnson 
Run  coal  tract,  which  contains  5  veins  of  good  coal  and 
extends  over  an  area  of  3000  acres.  The  plant  will  be 
equipped  with  powerful  boilers  and  dynamos  and  the 
current  to  be  generated  for  the  mines  of  the  company  and 
transmitted  by  wire  will  be  tremendous. 

Animmense  power  plant  will  be  erected  in  the  bed 
of  the  Mohawk  River,  about  600  or  700  ft.  below  the 
Cohoes  falls,  on  the  acre  of  land  recently  granted  to 
the  Cohoes  Co.  by  the  State  of  New  York.  The  secre- 
tary of  the  company  stated  recently  that  he  was  of  the 
opinion  that  the  actual  work  on  the  project  would  be 
begun  before  long.  He  said  that  the  work  will  cost 
approximately  $1,100,000  and  the  plant  will  be  the  equal, 
if  not  superior,  to  any  in  that  part  of  the  country. 

The  structure  will  occupy  a  part  of  the  river  bed  that 
is  partly  encircled  by  precipitous  walls,  and  to  complete 
the  protecting  walls  formed  by  the  river  bank,  a  high 
concrete  wall  will  be  constructed  to  enclos^e  the  building 
on  the  sides  that  are  left  exposed  and  prevent  damage 
by  the  water  of  the  Mohawk  in  flood  periods.  The  plans 
call  for  a  building  of  brick  and  concrete  170  by  67  ft., 
and  several  stories  in  height.  At  the  point  nearest  the 
river  a  tower  90  ft.  high  will  extend  above  the  main 
building.  Through  this  tower  and  by  means  of  an  iron 
bridge  from  the  gate  house,  access  will  be  obtained  to 
the  plant. 

An  important  part  of  the  equipment  will  be  a  huge 
electric  crane  which  will  be  controlled  from  the  tower 
and  will  be  used  to  take  heavy  pieces  of  machinery  from 
the  river  bank  into  the  station.  The  water  power  from 
which  the  electric  energy  will  be  generated  will  be  taken 
from  the  present  canal  of  the  Cohoes  Co.  to  the  plant 
through  a  waterway  about  220  ft.  long  and  200  ft.  wide. 
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AUDIFFREN  -  SINGRUN  REFRIGER- 
ATING MACHINE 

SHORTAGE  in  the  crop  of  natural  ice  makes  the 
question  of  refrigeration  vital  to  the  dealer  in 
perishable  provisions,  and  the  consumer  who 
must  store  considerable  quantities. 
A  satisfactory  answer  to  the  question  is  found  in 
the  Audiffren-Singrun  refrigerating  machine,  sold  by 
the  H.  W.  Johns-Manville  Co.,  of  New  York  City,  and 
furnished  in  sizes  to  make  from  11  to  110  lb.  of  ice 
an  hour.  This  machine  can  be  used  entirely  for  refrig- 
eration or  partly  for  that  and  partly  for  ice  making 
as  indicated  in  Fig.  2. 

In  refrigerators,  it  does  away  with  the  muss  and 
sloppiness  caused  by  the  ice  man,  and  is  sanitary  be- 
cause it  avoids  breeding  of  germs,  due  to  the  damp- 
ness of  the  melting  ice  and  to  the  fact  that  the  temper- 
ature runs  from  50  to  70  deg.  F.  Refrigerators  cooled 
with  the  Audiffren-Singrun  machine  can  be  constantly 
maintained  at  a  temperature  of  35  to  40  deg.  which 
makes  breeding  of  disease  germs  impossible  by  low 
temperature  and  almost  total  absence  of  dampness. 

Construction  is  so  simple  that,  to  start  it,  all  that 
is  necessary  is  to  turn  on  the  power  and  water;  to  stop 
it,  turn  off  the  power  and  water,  and  there  are  no  con- 
nections to  leak.  Pressure  is  not  sufficiently  high  to 
cause  an  explosion,  even  if  the  machine  were  run 
without  condensing  water  or  otherwise  abused;  and 
in  the  event  of  accident  from  any  external  cause  the 
liberated  gas  could  not  produce  fatal  or  even  danger- 
ous results. 


FIG.    1. 


AUDIFFREN-SINGRUN    REFRIGERATING    MACHINE    AND 
BRINE  TANKS 


Careful  tests  made  by  the  inventors  and  manufac- 
turers and  confirmed  by  similar  tests  made  by  Prof. 
Charles  L.  Norton  of  the  Massachusetts  Institute  of 
Technology,  and  by  United  States  Government  offi- 
cials, have  shown  that  these  machines  operate  with 
great  economy  of  power  and  cooling  water.  Any  form 
of  power  is  suitable  for  operating  the  machine,  but 
generally  speaking,  the  electric  motor  is  the  most 
practical   and   convenient   means  and   is   usually   pre- 


ferred where  it  is  available.  The  machine  can,  how- 
ever, be  operated  equally  well  by  a  gas  or  gasoline 
motor,  by  a  steam  engine,  or  by  a  water-wheel  or 
turbine  where  a  fall  of  water  is  available. 

The  Audififren-Singrun  machine  operates  on  the 
compression  system,  using  sulphur  dioxide  as  its  re- 
frigerating agent,  so  controlled  that  by  no  possibility 
can  the  machine  operate  to  increase  its  pressure-limit. 
The  revolving  member  is  simply  a  shaft  carrying  at 
one  end  a  drum,  at  its  middle  another  drum,  and  at 
its  opposite  end  a  pulley,  gear  or  other  means  of  re- 
volving it.  Its  appearance  is  practically  that  of  a  large 
dumbbell,  and  when  installed  its  end  drum  is  in  con- 
tact with  water,  brine  or  other  liquid  to  be  cooled. 


To  Cooling 

f      ■  SuRFACe 


ReF«>CieWATOR 


Ice  Moulds 


Brinc   Pipes 
Insulated 


CoNOENSmci      'ATC«  Supply  Pipe 


Starting  Switch 


Brine  PonP 


CoNOENSiNC  Water 
Waste 


GoNDCNSCR    Tan 


FIG.    2.      TYPICAL   INSTALLATION   FOR    COMBINED    ICE    AND    RE- 
FRIGERATION WITH  PLANT  IN  BASEMENT 

The  "Dumbbell"  is  sent  out  from  the  factory  com- 
pletely charged  and  ready  to  operate.  The  air  is  en- 
tirely exhausted  and  the  charge  of  sulphur  dioxide  and 
pure  neutral  oil  is  admitted,  after  which  the  machine 
is  hermetically  sealed.  The  working  parts  are  thus 
constantly  lubricated  by  a  distribution  of  oil  so  that 
metal-to-metal  contact  cannot  occur.  Pressure  in  the 
condenser  is  constantly  forcing  oil  between  the  work- 
ing surfaces  of  tlj^e  compressor. 

Oxidation  of  the  lubricating  oil  is  absent  as  there 
is  no  oxygen  present;  it  is  impossible  to  draw  air  into 
the  machine  because  the  dumbbell  is  hermetically 
sealed,  so  that  no  dust  can  enter  to  cut  or  wear  the 
working  parts.  Examination  of  machines  that  had 
been  running  continuously  for  more  than  5  yr.  showed 
no  appreciable  wear  of  the  moving  parts. 
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SIMPLEX  WIRING  COMPUTER        NEW  TERRY  TURBO-ALTERNATOR 


LLECTRICAL  engineers  and  wiremen  will  appre- 
ciate the  wiring"  computer  which  the  Simplex 
Wire  &  Cable  Company  will  send  on  request. 
The  computer  is  mounted  on  stiff  thick  cellu- 
loid of  a  convenient  pocket  size.     It  consists  of  a  cir- 
cular slide  rule  particularly  adapted  for  wiring  calcula- 
tions. 

By  a  single  setting  of  the  computer  the  following 
results  may  be  obtained :  The  size  B.  &  S.  gage  of  a 
wire  is  readily  determined  by  setting  the  disk  to  cor- 
respond to  a  given  distance  of  distribution  for  a  de- 
sired voltage  drop  and  the  current  which  the  wire  is 
to  carry;  or  given  the  size  B.  &  S.  gage,  the  current 
to  be  carried,  and  the  distance  of  transmission.  The 
resulting  voltage  drop  may  be  read  directly  upon  the 


DIRECTIONS. 

TWO  WIRE  CIRCUITS. 
ALWAYS  obtain  results  by  combinations  reading  red  to  red  and  blark  to  black. 
To  determine  SIZE  :-set  DISTANCE  under  VOLTS  LOST  and  read  SIZE  underAMPERES. 
To  determine  VOLTS  LOST  ;-set  SIZE  under  AMPERES  read  VOLTS  LOST  over  DISTANCE. 
To  determine  AMPERES  :-set  DISTANCE  under  VOLTS  LOST  read  AMPERES  over  SIZE. 
To  determme  DISTANCE  -set  SIZE  under  AMPERES  read  DISTANCE  under  VOLTS  LOST. 

'  DISTANCE';  is  Ihe  lenglh  in  Feel  from  source  of  supply  to  point  of  distribution 

EXAMPLE  ;-To  determine  the  size  of  conductor  necessary  to  transmit  200 
amperes  1500  feet  with  25  volts  lost:-set  1500  (distance)  under  2S(volts  losti 
and  read  250,000  circular  mils  Isirei   under  200  lamperes'. 

feet  (supply  to  Jislribiilion  i  X  2  X  107  X  amperes 


Based  on  formula  :-Circular  mils  = 


Volts  Lost. 


THE   SIMPLEX  WIRING  COMPUTER 

computer.  In  like  manner,  the  current  may  be  found 
at  one  setting  for  a  desired  voltage  drop  with  a  definite 
sized  wire  and  distance  of  transmission.  Finally,  the 
distance  to  correspond  to  specific  conditions  of  volt- 
age drop,  the  current,  and  size  of  wire  may  be  found 
by  a  single  setting  of  the  disk.  The  setting  of  the 
disk  is  simple  and  directions  for  attaining  those  4  dif- 
ferent results  are  given  explicitly  at  the  foot  of  the 
card.  Much  laborious  figuring  is  avoided  by  its  use. 
On  the  reverse  side  of  the  pocket  card  are  handy 
tables  of  wiring  data  and  table  of  decimal  equivalents 
of  fractions  of  an  inch. 

Anyone  who  desires  one  of  these  wiring  computer? 
may  receive  one  by  communicating  with  the  Simplex 
Wire  &  Cable  Co.,  201  Devonshire  St.,  Boston. 


THE  Terry  Steam  Turbine  Co.,  Hartford,  Conn., 
which  builds  turbo-generator  sets  from  5  to  300 
kw.,  either  direct  or  alternating  current,  has  re- 
cently put  on  the  market  the  Terry  Type  CHS, 
3600  r.p.m.  turbo-generator.  This  set  is  correct  for  the 
purpose  for  which  it  is  furnished.  It  should  be  noted 
that  the  bearings  are  supported  from  the  base  and  close 
together,  thus  there  is  no  expansion  and  change  of 
alinement.     The   construction   is   costly   all   the   way 


TERRY    TYPE    CHS    TURBO-ALTERNATOR 

through,  but  such  as  the  builders  consider  proper  where 
high  speed  is  used.  The  casing  is  hung  from  the  cen- 
ter and  is  split  horizontally,  as  is  the  case  with  all 
Terry  turbines.  This  means  that  alinement,  steam  con- 
nections, bearings,  etc.,  are  not  disturbed  to  open  cas- 
ing, which  can  consequently  safely  be  done  by  user 
if  necessary.  The  equipment  includes  emergency  gov- 
ernor and  steam  strainer.  A  rugged  self-contained 
forced  feed  lubrication  system  is  used. 


SUPERIOR  STEAM  TRAPS 

CONDENSATION  from  heating  coils,  radiators 
and  tanks  of  various  kinds  must  be  removed 
continuously  in  order  to  get  the  best  results. 
Traps  to   accomplish  this   in  the  best  manner 
must   remove  the  air  as  fast  as   it  accumulates   and 
must  avoid  the  discharge  of  steam. 


\/£RT/CAl   <^ 
OF  DRy^Q  — 


SEAT- 


t/Az/r- 


-i^Z  i/£  A/VO  S  TSM 
■  VAL  V£  L/NH 

-Buc/rer  l/nk 


BUCMET 

--Booy 


-S  'brought  /RON 
PIPE 


FIG.   1.     SECTION   OF   SUPERIOR   STEAM  TRAP 

The  Superior  trap  has  the  inlet  in  the  center  of 
the  bottom,  as  shown  in  the  sectional  view  Fig.  1, 
directly  beneath  an  inverted  bucket.  This  bucket 
hangs  on  a  pivot  from  a  system  of  compound  levers 
which  operate  the  valve,  this  valve  being  located  at 
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the  highest  point.  The  weight  of  the  bucket,  which, 
as  shown,  is  of  the  inverted  type,  carries  it  downward, 
leaving  the  valve  wide  open. 

The  bottom  of  the  bucket  has  feet,  so  that  it  leaves 
an  open  joint  between  the  bucket  and  the  bottom  of 
the  trap ;  the  water  entering  thr6ugh  the  inlet  flows 
around  the  bucket,  filling  the  body  of  the  trap  as  well 
as   the    bucket.      The    trap    is,    therefore,    filled    with 


1 


arrangement  sediment  and  foreign  matter  are  kept 
at  the  bottom  of  the  trap,  away  from  the  valve,  air 
is  drawn  ofif  from  the  top  so  that  air-binding  cannot 
occur,  no  packing  is  necessary  in  the  trap  and  vacuum 
may  readily  be  maintained   in  the  discharge  pipe. 

The  trap  is  made  in  2  sizes,  for  >4-in.  connections 
and  for  1  or  1^-in.  connections,  the  smaller  trap 
being  suitable  for  operation  under  50  lb.  pressure  and 


PIG.    2.      rOKTION     OF     SUl'ERIOU    TK.VP     INSTALLATION    ON     PAPER    MILL    DRYERS 


water  clear  to  the  top,  and  so  long  as  water  con- 
tinues to  enter  it  will  flow  out  through  the  valve  to 
the  discharge.  When  steam  enters  the  trap,  it  rises 
through  the  water  into  the  top  of  the  bucket  and 
displaces  the  water  in  the  bucket.  After  a  sufficient 
amount  has  accumulated,  the  buoyancy  of  the  empty 
bucket  will  cause  it  to  rise  quickly  through  the  full 
range  of  its  motion,  which  is  about  one  inch,  thus 
closing  the  outlet  valve.  Air  will  act  the  same  as 
steam  in  causing  the  bucket  to  rise. 

There  is,  however,  in  the  top  of  the  bucket  a 
small  air  vent  through  which  air  or  other  incondens- 
ible  gases  will  bubble  out  and  rise  into  the  top  of 
the  trap.  When  the  accumulated  steam  has  been 
condensed  and  the  steam  and  air  have  bubbled  out  of 
the  bucket  so  that  the  buoyancy  has  disappeared, 
the  bucket  will  drop  and  as  air  and  other  gases  are 
in  the  top  of  the  trap,  they  will  be  discharged  first, 
after  which  the  water  will  again  go  on  discharging  until 
further  accumulation  of  air  or  steam  causes  the 
bucket   to    rise,    closing   the    outlet    valve.        By    this 


the  larger  under  130  lb.  pressure.  The  Superior  trap 
is  manufactured  by  the  Armstrong  Machine  Works, 
of  Three  Rivers,  Mich. 


CYCLONE  CLEANER  FOR  LOCO- 
MOTIVE ARCH  TUBES 

BRICK  arches  in  the  furnaces  of  locomotive  boil- 
ers  are   coming   into   favor,   because   of  the   in- 
crease in  capacity  and  efficiency  secured  by  their 
use.     A  difficulty  encountered  is  the  cleaning  of 
the  curved  tubes,  but  this  has  been  met  by  a  special 
design  of  Liberty  tube  cleaner,  called  the  Cyclone. 

The  motor  of  this  machine  has  an  outer  casing  in 
which  is  a  removable,  hardened  steel  cylinder,  carry- 
ing inside  a  shaft  mounted  eccentrically  with  longi- 
tudinal slot  in  which  a  pair  of  semibalanced  blades 
reciprocate.  Provision  is  made  for  taking  up  wear 
automatically,  to  give  a  tight  joint  between  the  edges 
of  the  blades  and  cylinder  wall.    Reversible  plates  are 
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used  to  close  the  ends  of  cylinders,  which  can  be 
turned  when  they  become  slightly  worn,  thus  giving 
a  new  surface  to  insure  a  tight  joint. 

The  cleaner  is  operated  by  from  60  to  75  lb.  air 
pressure,  using  45  to  50  cu.  ft.  of  free  air  a  minute. 
Two  styles  of  head  are  used ;  one  for  heavy  scale,  the 
other  a  2-arm  head  for  use  in  2y2-in.  tubes  equipped 
with  star  wheel  cutters.  For  special  work  the  water 
turbine  may  be  used,  made  on  the  lines  of  the  L-B 
standard  cleaner.  Both  designs  are  made  by  the 
Liberty   Manufacturing  Co.,   of   Pittsburgh,   Pa. 


GOULDS  NEW  DEEP  WELL  POWER 
WORKING  HEAD 

For  Pneumatic  Water  Supply  Systems 

THE  illustration  shows  a  new  power  working  head 
The  Goulds  Mfg.  Co.  has  just  developed  for  op- 
erating cylinders  in  deep  wells  in  connection  with 
pneumatic  pressure  water  supply  systems.     The 
new  feature  of  this  working  head  is  that  in  addition  to 
pumping  the  water  from  the  well,  it  also  supplies  the 
air  pressure  for  the  tank. 


GOULDS    NEW    DEEP    WELL    PUMP    HEAD 

Compressed  air  is  supplied  by  a  special  air  cylinder 
which  is  mounted  on  the  frame  near  the  top.  The 
plunger  of  this  air  compressor  is  operated  by  a  rod 
which  is  connected  to  the  pitman  of  the  working  head 
by  an  extension  of  the  pin  connecting  the  pitman  to 
the  well  rod.  A  pipe  from  the  air  cylinder  connects  it 
with  the  discharge  of  the  working  head.  This  air 
pipe  contains  a  check  valve  and  the  necessary  coup- 
lings. A  cock  is  provided  so  that  the  air  will  not  go 
to  the  tank  when  it  is  open  and  the  outfit  is  relieved 
of  this  pressure  when  it  is  not  needed. 

The  air  cylinder,  suction  valve  and  discharge  valve 
are  made  of  brass  and  the  plunger  is  leather  cupped 
packed. 


The  well  cover  is  located  at  the  base,  so  that  by 
taking  out  the  bolts  which  secure  it  to  the  frame  and 
disconnecting  the  well  rod,  the  plunger  can  be  with- 
drawn from  the  well  without  disturbing  pipe  connec- 
tions or  moving  the  working  head.  All  bearings 
are  split,  babbited,  provided  with  oil  cups,  and  are  ad- 
justable. Any  artesian  and  tubular  well  cylinders  can 
be  used  in  connection  with  this  head,  and  it  can  be 
supplied  with  an  air  chamber  where  desired. 

The  stroke  is  adjustable  6,  8  or  10  in. ;  the  maximum 
sizes  of  pipe  for  which  it  is  supplied  are  5  in.  suction 
and  3  in.  discharge.  The  gear  ratio  is  5  to  1  and  the 
tight  and  loose  pulleys  supplied  are  16  by  3  in.  It  will 
lift  and  force  as  follows:  2}i  in.  cyl.,  300  ft.;  2^  in. 
cyl.,  200  ft.;  3%  in.  cyl.,  150  ft.;  3^  in.  cyl.,  110  ft.; 
414  in.  cyl.,  85  ft. 

The  outfit  weighs  about  3T5  lb.,  and  it  is  suitable 
for  belt  drive  with  electric  motor,  gasoline  engine  or 
other  power  drive. 


TOLEDO  CENTER  FINDER 

IN  laying  out  pipe  lines  and  determining  the  lengths 
of  runs  between  fittings,  it  is  always  desirable  to 
know  exactly  the  center  measurement  of  the  fitting 
from  the  end  into  which  the  pipe  is  to  make  up.  To 
get  this  accurately  with  any  ordinary  rule  is  a  nuisance 
and  largely  inaccurate.  If  the  center  distances  are 
short,  a  distance  of  }i  in.  in  the  measurement  may 
make  great  difficulty  in  making  up  the  line. 


THE     TOLEDO     CENTER    FINDER     IN     USE 

The  Toledo  center  finder  is  a  device  for  use  with 
an  ordinary  steel  carpenter's  square,  to  determine  ac- 
curately the  center  measurement  of  any  fitting.  It 
covers  a  range  of  sizes  from  one  inch  to  6  in.,  and 
works  as  shown  by  the  illustration,  giving  the  results 
with  absolute  accuracy.  Each  straight  edge  of  the 
center  finder  is  graduated,  one  edge  in  sixteenths,  one 
in  eighths  and  one  in  quarters  of  an  inch.  The  cross 
brace  of  the  finder  forms  an  arc  of  a  circle  and  serves 
as  a  protractor  graduated  to  angles  of  5  deg.  The  device 
thus  serves  not  only  as  a  center  finder,  but  for  making 
accurate  measurements,  for  striking  correct  angles  and 
inclinations,  in  laying  out  piping,  and  for  setting  cali- 
pers or  compasses  to  sizes  within  its  capacity. 

Hold  the  fitting  against  the  wide  leg  of  the  square, 
and  push  up  against  the  finder  as  shown  until  the 
finder  centers.  The  pointer  on  the  finder  shows  ac- 
curately the  distance  from  center  to  end. 

This  device  is  made  by  the  Toledo  Pipe  Threading 
Machine  Co.,  of  Toledo,  Ohio. 


712 


PRACTICAL   ENGINEER 


July  15,  11)13 


BASE  CONDENSER  FOR  14,000- 
K.  W.  TURIBNE 

DEMAND  for  electric  power  for  allpurposes  has 
grown  enormously  in  all  centers  of  population 
on  the  Pacific  Coast,  and  has  resulted  in  a  rapid 
increase  in  the  size  of  the  power  stations  in  all 
the  large  cities.     The  illustration  shows  the  first  tur- 
bine installed  in  Station  A  of  the  San  Francisco  Gas 
&  Electric  Co. 

Previous  to  the  purchase  of  the  turbine  the  equip- 
ment of  the  sta^tion  consisted  of  10  1500-kw.  triple- 
expansion  condensing  engines.  The  station  load  in- 
creased until  it  was  beyond  the  capacity  of  the  engines 
during  the  winter  months;  a  dry  year  followed,  and 
the  hydro-electric  plants  with  which  the  system  is 
connected  could  not  be  relied  upon.     It  was  therefore 


14,000-KW.    CURTIS   TURBINE   WITH   WHEELER   CONDENSER   AND 
ENGINEERING    CO.    CONDENSER    AS    THE    BASE 

decided  to  install  an  additional  unit,  of  sufficient  size 
to  carry  the  extra  load  and  to  serve  as  a  relay  unit 
to  the  water  power  plant.  On  account  of  the  capacity 
required,  another  engine  unit  was  out  of  the  question, 
and  it  was  found  that  a  14,000-kw.  vertical  Curtis  tur- 
bine, manufactured  by  the  General  Electric  Co.,  would 
meet  the  requirements  of  the  limited  space  available. 
The  condensing  equipment  offered  a  more  serious 
problem,  as  the  floor  space  required  for  a  separate  con- 
denser could  not  be  obtained.  The  solution  was  pro- 
vided by  the  Wheeler  Condenser  &  Engineering  Co., 
who  built  a  "dry  tube"  condenser  into  the  base  of  the 
turbine  as  illustrated.  The  exhaust  steam  from  the 
turbine   flows    directly   down   against   the   tubes.      In 


addition  there  is  a  Wheeler  wing  auxiliary,  as  the 
base  is  not  of  sufficient  size  to  hold  all  the  tube  surface 
necessary.  An  idea  of  the  condenser  tubing  required 
may  be  obtained  from  the  fact  that  6000  18-gage  tubes 
were  necessary,  the  total  weight  of  tubes  alone  being 
25  tons,  and  if  placed  end  to  end  they  would  extend 
for  19  miles.  In  the  top  base  section  is  a  Wheeler- 
Volz  heater,  through  which  the  condensate  is  pumped, 
thereby  gaining  heat  from  the  exhaust  steam  before 
passing  to  the  secondary  heaters. 

The  circulating  pumps  are  of  the  centrifugal  type, 
capable  of  delivering  36,000,000  gal.  of  water  per  day, 
which  is  more  than  the  average  daily  water  consump- 
tion of  the  whole  city  of  San  Francisco.  The  dry 
vacuum  and  hotwell  pumps  are  also  of  Wheeler  make, 
and  were  especially  designed  for  this  installation. 

As  to  its  performance,  the  unit  has  been  eminently 
satisfactory.  The  turbine  delivers  an  amount  of  power 
equal  to  the  combined  output  of  the  10  engines  while 
requiring  less  floor  space  than  one  engine  unit.  The 
fuel  oil  bill  has  dropped  33^^  per  cent,  the  repair  and 
maintenance  25  per  cent,  and  the  labor  14  per  cent. 
The  condenser,  guaranteed  to  maintain  a  vacuum  of 
28.4  in.  has  shown  29  in.  and  over  for  continued  peri- 
ods of  service. 

DETROIT  GREASE  LUBRICATOR 

THE  new  Detroit  "300"  grease  lubricator  has  re- 
cently been  developed  for  the  purpose  of  feeding 
grease,  non-fluid  oils  and  similar  lubricants  even- 
ly, economically  and  efficiently. 
The  "300"  grease  lubricator  is  the  same  in  construc- 
tion as  the  Detroit  Improved  Standard  except  that  it 
has  a  heating  passage  and  a  large  heating  chamber. 


DE.TROIT    "300"    LUBRICATOR   FOR   FEEDING    GREASIC 

This  heating  chamber  is  of  sufficient  size  to  reduce 
all  the  lubricant  in  the  reservoir  to  a  thoroughly  liquid 
condition  immediately  after  steam  is  turned  on.  No 
time  is  lost  in  waiting  for  the  lubricator  to  warm  up 
preparatory  to  feeding. 

Cold  drafts,  outside  exposure  or  temperature  varia- 
tions cannot  affect  the  operation  of  the  Detroit  "300" 
in  any  way.  The  oil  or  grease  in  every  part  of  the  lu- 
bricator is  maintained  in  a  fluid  condition  at  all  times 
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with'an  even  rate  of  feed,  fine  regulation,  and  maximum 
economy  as  results. 

The  "300"  lubricator  can  be  installed  either  with 
both  connections  between  the  boiler  and  the  throttle 
or  else  with  the  condensing  tube  above  the  throttle 
and  the  delivery  or  support  arm  below  the  throttle. 
In  order  to  permit  of  either  installation,  there  is  at- 
tached to  each  lubricator,  properly  tagged  with  com- 
plete instructions,  a  choke  to  be  screwed  into  the  sup- 
port arm  in  case  the  connections  are  made  on  both 
sides  of  the  throttle.  If  both  connections  are  above  the 
throttle,  the  choke  is  not  required.  The  Detroit  Lu- 
bricator Co.  is  the  manufacturer  of  this  new  grease 
feeding  device. 


SIMONDS  COMPOUND  SYSTEM 

Operating  Pressure  and  Vacuum  in  the  Radiators 
Through  the  Automatic  Vacuum  Valve 

IN    the    Simonds    compound    system    2    sections    of 
radiators  or  coils  are  used,  one  being  termed  the 
"primary  or  pressure"  section,  and  the  other  the 
"secondary  or  vacuum"  section.     The  primary  sec- 
tion is  supplied  with  steam  and  its  return  connected 
to  the  automatic  vacuum  valve,  as  shown  in  Fig.  1. 

Water  discharges  from  the  vacuum  valve  into  the 
secondary  section,  where  a  portion  of  it  is  re-evapor- 
ated, owing  to  the  lower  pressure  maintained  in  this 
section.  After  condensing  again,  it  passes  to  the 
vacuum  pump  through  the  return  line.  No  valves  are 
used  on  the  inlet  or  outlet  of  the  secondary  section, 
which  acts  as  a  surface  condenser.  It  has  been  found 
that  when  operating  under  atmospheric  pressure  in  the 


the  case  to  float  the  valves  off,  both  are  tightly  seated. 

When  the  float  rises,  the  lower  valve  discharges 
the  water,  and  the  air  passes  through  the  upper  valve 
and  is  drawn  down  through  the  tube  that  forms  the 
stem  to  which  both  valves  and  the  float  are  fastened, 
into  the  return  line. 

By  means  of  the  clamp  upper  valve,  both  valves  can 
be  adjusted  tight  on  their  respective  seats  after  steam 
has  been  blown  through  them  and  all  expansion  has 
taken   place. 
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FIG.    2.       THE    SIMONDS  AUTOMATIC   VACUUM    VALVE 

The  lower  valve  has  no  guide  wings  or  pins  to 
catch  the  scale  and  extraneous  matter  coming  along 
with  the  water,  therefore  when  off  its  seat  gives  free 
discharge;  thus  trouble  from  clogging,  is  reduced  to 
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FIG.   I.       TYPICAL  CONNECTIONS  FOR  RADIATORS  IN  SIMONDS   COMPOUND   SYSTEM 


Steam  main,  or  >^  lb.  above,  and  with  8  to  10  in.  of 
vacuum  in  the  returns,  the  secondary  radiator  can  be 
half  as  large  as  the  primary,  and  this  proportion  is 
used  in  such  practice. 

Vacuum  Valve 

'PHE  Simonds  automatic  vacuum  valve,  Fig.  2,  is  an 
automatic  device  operated  by  a  float,  and  perfectly 
balanced  by  reason  of  an  upper  air  discharge  valve  of 
the  same  unbalanced  area  as  the  lower  one  for  water 
discharge.  It  will  operate  under  any  moderate  steam 
pressure  or  any  degree  of  vacuum. 

The  vacuum  of  the  return  line  extends  through  the 
hollow  stem  to  the  upper  float  chamber  and  valve. 
The  air  that  is  carried  along  with  the  water  of  con- 
densation naturally  collects  above  the  water  in  the 
dome  case;  and  until  sufficient  water  accumulates  in 


the  minimum  on  the  natural  principle  that  the  greater 
the  area  of  an  opening  the  larger  the  substance  neces- 
sary to  choke  clear  egress. 

As  no  dirt  or  foreign  matter  can  get  above  the 
water  line,  there  is  no  possibility  of  the  vent  of  the 
upper  valve  fouling.  After  adjustment  on  its  seat,  no 
firther  attention  is  needed. 

As  to  heat  regulation,  it  is  pointed  out  that  as  all 
t>  r  and  water  are  constantly  removed  by  the  vacuum 
pump,  without  dependence  upon  the  steam  pressure, 
the  steam  inlet  valve  to  the  coil  or  radiator  may  be 
opened  sufficiently  to  heat  as  much  or  little  of  the 
surface  as  desired,  and  this  amount  of  surface  only 
w^ill  be  heated  as  long  as  those  conditions  exist.  As 
may  be  conceived,  such  flexibility  makes  for  steam 
economy,  at  the  same  time  accommodating  the  needs 
of  the  occupant. 
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THE  LEE  CRANKPIN  RETURN- 
ING MACHINE 

THIS  machine  is  for  portable  work  in  the  engine 
room,  the  construction  being  such  that  it  can  be 
adjusted    perfectly,    that    is,    centered    with    the 
crankpin   and   parallel   with   the    center    line   of 
the  shaft. 

Figure  1  shows  a  sectional  view  of  the  tool  in  posi- 
tion. The  stud  C  is  first  screwed  into  the  crankpin 
R,  which  holds  the  pilot  cylinder  D  in  place.  The 
pilot  is  then  placed  over  the  bolt  C  and  is  held  in 
position  by  the  nut  B.     The  tram  collar  X   is  then 


FIG.  1.     THE  LEE  CRANKPIN  RETURNING  MACHINE  IN  POSITION 

TO    WORK 


placed  over  the  pilot  D,  and  the  tram  Z  adjusted,  and 
by  means  of  this  pilot  D  is  shifted  by  screws  L  until 
it  centers  with  the  pin  R.  The  pilot  D  is  then  leveled 
so  as  to  come  parallel  with  the  axis  of  the  shaft  by 
means  of  the  leveling  screws  K  in  the  base  of  the 
pilot.  This  is  done  by  leveling  up  the  pilot  in  4 
positions  of  the  crankpin,  thus  bringing  it  level  with 
the  shaft  position.  The  shaft  should,  of  course,  be 
first  leveled  up  to  make  sure  that  the  pin  will  be  paral- 
lel to  it  when  turned. 
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FIG.    2.   CROSS-SECTION    OP    THE    PILOT    AND    STEADY    REST 
FIG.    3.      ARRANGEMENT    OF    THE    CRAMMING    DEVICE    ON    THE 

PILOT 

Tighten  nut  B  and  we  are  ready  to  place  in  posi- 
tion the  slide  rest  on  the  machine,  which  is  shown  at  F" 
in  Fig.  1.  This  is  held  against  ground  taper  joints  V 
by  a  long  bolt  S,  which  is  also  threaded  on  the  outer 
end,  for  the  feed  screw  to  move  the  shell  G  which 
carries  the  tool  bar  J.  This  tool  bar  is  held  in  posi- 
tion on  the  slide  rest  by  2  screws  N,  and  is  adjusted 
for  cut  by  the  adjusting  screws  M.  The  feed  device  is 
a  simple  revolving  nut  disk  1,  upon  which  is  a  band 


wheel  H,  which  adjusts  the  tool  into  the  cut.  After 
this,  the  feed  pin  A  can  be  pushed  into  a  hole  in  the 
frame,  or  slide  G,  and  by  rotating  the  handle  W,  the 
machine  will  feed  the  cut  across  the  pin  at  the  same 
time  that  it  is  revolved,  thus  doing  an  accurate  job  of 
returning. 

This  machine  is  manufactured  by  the  Hartford  En- 
gine Works,  of  Hartford,  Conn.,  and  is  the  invention 
of  H.  K.  Lee,  of  that  organization. 


COAL  DELIVERY  BY  MOTOR- 
DRIVEN  HOPPERS 

MOTOR-DRIVEN  coal  hoppers,  which  can  take 
coal  from  bunkers  located  anywhere  and  de- 
liver it  to  any  boiler  in  a  battery,  are  coming 
more  and  more  into  favor.  Their  use  does 
away  with  the  system  of  overhead  bunkers  and  indi- 
vidual chutes  for  each  boiler,  and  permits  all  the  coal 
to  be  concentrated  in  one  bunker  instead  of  in  a  series 
of  pockets. 

The  bunkers  can  be  placed  at  one  end  of  the  boiler 
room,  or,  for  that  matter,  outside  if  necessary,  so  that 
the  boiler  room  can  be  designed  and  located  with 
greater  freedom,  and  plenty  of  space  can  be  left  above 
the  boilers  for  light  and  air. 

This  system  is  not  liable  to  break  down,  low  in 
first  cost,  and  avoids  difficulty  of  taking  care  of  sur- 
plus or  overflow  after  intermediate  discharge  gates  in 
a  long  run  over  distributed  bunkers  are  closed. 

The  hopper  runs  on  a  trackway  parallel  to  the 
front  of  the  boilers  and  is  controlled  by  an  operator 
in  the  same  manner  as  an  overhead  crane.  Accurate 
scales  on  the  hopper  make  it  possible  to  keep  a  pre- 


MOTOR-DRIVEN  COAL   HOPPER  FOR  FEEDING  BOILERS 

cise  record  of  the  fuel  burned  by  any  boiler.  If  de- 
sired, a  recording  device  can  be  installed  so  that  a 
printed  record  of  the  weight  of  every  discharge  can  be 
made  by  the  operator.  The  hopper  runs  under  the 
bunker  and  is  filled  by  the  operator,  the  scales  in- 
dicating when  the  hopper  is  full.  It  is  then  run  into 
the  boiler  room  and  delivers  coal  where  wanted. 

The  hoppers,  which  are  manufactured  by  the  Ber- 
gen Point  Iron  Works,  Bayonne,  N.  J.,  are  propelled 
by  Westinghouse  motors. 
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BADGER  SELF-EQUALIZING 
EXPANSION  JOINT 

THE   Badger   self-equalizing  expansion   joint   is   a 
corrugated   copper   joint   having   external    rings, 
and  is  designed  to  take  up  changes  in  length  in 
pipe  lines,  whether  these  pipe  lines  convey  steam, 
water,  or  air.      Probably   every   engineer  has   experi- 
enced the  irresistible  strains  in  pipe  lines  caused  by 
expansion  and  contraction.     Loose,  leaky  fittings  and 


FIG.  1.   BADGER  EXPANSION  JOINT  COMPLETE 

perhaps  here  and  there  a  fractured  joint  point  con- 
clusively to  the  necessity  for  some  device. having  suffi- 
cient flexibility  to  absorb  these  changes.  The  engi- 
neer also  knows  that  the  amount  of  change  in  pipe 
length  depends  upon  2  factors,  the  pipe  length  and 
the  difiference  in  temperature. 

Although  bends  and  long  sweeps  or  loops  are  use- 
ful in  making  changes  in  direction  and  have  been  used 
quite  extensively  for  taking  care  of  changes  in  length, 
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BADGER    EXPANSION    JOINT    WITH    1    EXTERNAL    RING 
REMOVED 


they  take  up  considerable  valuable  space,  also  cracks 
are  liable  to  develop  under  repeated  temperature 
changes.  The  slip  joint  has  the  one  disadvantage  of 
requiring  frequent  packing. 

The  Badger  joint  combines  the  elasticity  to  stand 
repeated  changes  of  shape  and  strength  to  resist  any 
pressure   for  which   the  joint   is  designed.     The  cor- 


rugated form,  such  as  used  for  furnaces  of  internally 
fired  boilers,  is  adopted  because  of  its  strength  and 
flexibility.  But  a  single  piece  of  copper  with  corru- 
gations would  have  to  be  very  thick  for  high  pressures 
and  in  actual  practice  it  is  found  that  there  is  always 
a  tendency  for  1  or  2  corrugations  to  take  the  entire 
strain  of  repeated  changes  in  shape.  In  time  these  few 
corrugations  taking  all  the  work  would  give  out.  Ex- 
ternal rings  on  the  corrugations  of  the  Badger  joint 
distribute  the  strains  among  several  corrugations  and 
by  thus  bringing  many  corrugations  into  service  no 
one  of  them  is  called  upon  to  take  more  than  its  share 
of  the  work.  The  external  rings  force  a  part  of  the 
strain  to  the  next  corrugation  and  as  each  corrugation 
has  but  slight  movement  the  joint  lasts  almost  in- 
definitely. The  external  rings  give  added  strength 
to  the  joint  in  the  same  way  that  spiral  winding  of  a 
pipe  with  wire  adds  to  its  strength. 

The  number  of  corrugations  depends  upon  the 
pressure  and  upon  the  length  of  the  joint.  For  high 
pressures  and  superheated  steam  the  change  in  length 
is  considerable,  therefore  more  corrugations  are  used. 
For  very  low  pressures  as  in  exhaust  piping  2  or  3 
corrugations  are  sufficient  for  the  slight  alteration  in 
length.  There  are  even  some  cases  where  the  ex- 
pansion is  so  little,  but  vibration  must  be  taken  up,  that 
the  joint  does  not  need  any  external  rings.  But  in 
most  cases  external  rings  are  used  both  to  add  strength 
for  high  pressure  and  also  to  stiffen  the  exhaust  pipe 
against  collapse. 

The  Badger  expansion  joint,  which  is  made  by  the 
E.  B.  Badger  &  Sons  Co.,  63-75  Pitts  St.,  Boston,  is 
made  in  a  complete  line  of  sizes  for  all  pressures  and 
with  flanges  drilled  to  A.  S.  M.  E.  standards,  both  high 
pressure  and  extra  heavy  pressure.  These  joints  re- 
quire no  packing  and  take  up  no  more  room  than  a 
pipe  fitting.  For  low-pressure  work  they  have  been 
made  up  to  6  ft.  in  diameter  and  have  been  made  oval, 
rectangular,  circular,  and  in  special  forms. 


Plans  for  a  $i, 000,000  cold  storage  plant  on  the 
new  Fish  Pier  at  South  Boston,  Mass.,  have  been  com- 
pleted. The  plant,  which  will  probably  be  ready  for  use 
by  April,  1914,  will  be  called  the  Commonwealth  Ice  and 
Cold  Storage  Plant,  and  it  will  be  equipped  with  the 
largest  ice  plant  in  the  city.  Members  of  the  Boston 
Fish  Market  Corporation  will  be  the  stockholders  in  this 
new  enterprise.  Upon  the  completion  of  the  building 
Boston  will  have  the  biggest  fish  plant  in  the  world,  the 
total  cost  of  which  will  probably  exceed  $3,000,000. 

The  building  is  to  be  of  steel  and  concrete  construc- 
tion, with  a  frontage  of  220  ft.  on  Northern  Ave.  and 
extending  back  on  the  pier  252  ft.  It  will  have  8  stories, 
giving  a  height  of  91  ft.  At  the  rear  a  power  station 
will  adjoin  the  main  building.  The  ice-making  capacity 
will  be  180  tons  a  day  and  the  power  plant  will  generate 
electricity  to  light  and  heat  all  the  buildings  on  the  pier, 
5  in  all,  each  with  about  100  stores.  The  main  building 
is  to  have  1,500,000  cu.  ft.  of  cold  storage  space  and  room 
for  6000  tons  of  ice.  It  is  probable  that  about  one-half  of 
the  storage  space  will  be  required  for  the  fish  trade, 
while  the  remainder  can  be  used  for  general  business 
purposes. 


Seniors  in  the  electrical  engineering  department  of 
the  University  of  Missouri,  at  Columbia,  have  been  in- 
trusted with  the  task  of  drawing  plans  for  a  new  electrical 
power  plant  which  the  university  has  arranged  to  erect. 
The  plant  will  be  of  1600  hp.  and  will  be  one  of  the  most 
modern  that  can  be  provided. 
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BOOKS  AND  CATALOGS 

The  Bureau  of  Mines  has  copies  of  the  followmg 
publications  for  free  distribution,  but  can  not  give  more 
than  one  copy  of  the  same  bulletin  to  one  person : 

Bulletin  48.  Selection  of  explosives  used  in  engineer- 
ing and  mining  operations,  by  Clarence  Hall  and  S.  P. 
Howell.    1913.    50  pp. 

Bulletin  55.  The  commercial  trend  of  the  gas  pro- 
ducer in  the  United  States,  by  R.  H.   Fernald.     191 3. 

92  pp. 

Bulletin  62.  National  Mine-Rescue  and  First-Aid 
Conference,  Pittsburgh,  Pa.,  September  23-26,  191 2;  by 
H.  M.  Wilson.     1913.    74  pp.  • 

Technical  Paper  38.  Wastes  in  the  production  and 
utilization  of  natural  gas,  and  means  for  their  prevention, 
by  Ralph  Arnold  and  F.  G.  Clapp.     1913.     29  pp. 

Technical  Paper  48.  Coal-mine  accidents  in  the 
United  States,  1896-1912,  with  monthly  statistics  for 
1912,  compiled  by  F.  W.  Horton.     1913.    72  pp. 

Requests  for  all  papers  can  not  be  granted  without 
satisfactory  reason.  In  asking  for  publications  please 
order  them  by  number  and  title.  Applications  should  be 
addressed  to  the  Director  of  the  Bureau  of  Mines,  Wash- 
ington, D.  C. 

The  Properties  of  Saturated  and  Superheated  Am- 
monia Vapor,  by  Professor  G.  A.  Goodenough  and  Mr. 
W.  E.  Mosher,  has  been  issued  as  Bulletin  No.  66  of 
the  Engineering  Experiment  Station  of  the  University  of 
Illinois. 

The  increasing  importance  of  mechanical  refrigeration 
makes  an  accurate  knowledge  of  the  properties  of  refrig- 
erating fluids  extremely  desirable.  The  experimental 
data  on  the  most  important  of  these  fluids,  ammonia,  are 
meager  and  somewhat  discordant,  and  tables  of  the  prop- 
erties of  ammonia  that  have  heretofore  been  used  are 
known  to  be  quite  inaccurate  in  many  particulars.  The 
authors  of  this  bulletin  have  analyzed  the  available  data 
and  have  worked  out  tables  of  the  properties  of  both 
saturated  and  superheated  ammonia  that  probably  rep- 
resent most  accurately  the  present  knowledge  of  the  sub- 
ject. A  convenient  chart,  with  directions  for  use,  gives 
an  easy  means  for  solving  graphically  the  usual  practical 
problems  met  in  refrigeration  practice.  Copies  of  Bulle- 
tin No.  66  may  be  obtained  upon  application  to  W.  F. 
M.  Goss,  Director  of  the  Engineering  Experiment  Station, 
University  of  Illinois,  Urbana,  111. 

COMPLETE  BULLETIN  of  the  American 
School  of  Correspondence,  58th  St.  and  Drexel  Ave., 
Chicago,  has  recently  been  issued. 

FROM  AMERICAN  MFG.  CO.,  Noble  and  West 
Sts.,  Brooklyn,  New  York,  we  have  received  a  circular 
relating  to  manila  rope. 

A  WALL  MAP  of  the  Panama  Canal  and  Canal 
Zone,  with  some  Canal  data,  was  recently  received 
from  Peerless  Rubber  Mfg.  Co.,  16  Warren  St.,  New 
York. 

THE  NEW  BRISTOL  set-back  counter,  a  pat- 
ented device  which  can  be  quickly  and  easily  set  back 
to  zero  position,  is  described  and  illustrated  in  Bulle- 
tin No.  1G9  from  the  Bristol  Co.,  Waterbury,   Conn. 

AMERICAN  WIRE  WHEEL  News,  published  by 
American  Steel  &  Wire  Co.,  73  W.  Adams  St.,  Chicago, 
has  recently  been  received.  It  contains  an  account 
of  the  art  of  making  wire  wheels  for  automobile  use. 
A  pendulum  test  of  wire  and  wooden  wheels,  which 
was  conducted  in  an  English  factory,  is  described. 


AN  AIR  WASHER  particularly  adapted  to  meet 
the  requirement  of  economy  of  space  and  described 
as  having  a  driving  power  equal  in  some  instances 
to  50  per  cent  efficiency  is  the  subject  of  an  illustrated 
bulletin.  No.  51,  from  Spray  Engineering  Co.,  201 
Devonshire  St.,  Boston,  Mass. 

MESTA  BLOWING  ENGINES  is  the  title  of  a 
pamphlet  recently  issued  by  the  Mesta  Machine  Co., 
Pittsburgh,  Pa.,  which  describes  a  new  valve  for  the 
air  end  of  blast  furnace  engines.  The  valve  is  equally 
well  adapted  to  compressors.  A  copy  of  the  pamphlet 
may  be  had  upon  request  to  the  above  company. 

GARDNER-RIX  vertical  air  compressors  are  de- 
scribed in  Circular  GR-2,  recently  received  from  the 
Gardner  Governor  Co.,  Quincy,  111.  The  compressors 
are  built  for  belt  or  gear  drive,  and  may  be,  furnished 
for  stationary  or  portable  installations.  TS^  catalog 
gives  a  complete  technical  description,  as  well  as  tables 
of  dimensions  and  capacities. 

"CIRCULATION  OF  WATER  in  Steam  Boilers" 
is  the  title  of  a  pamphlet  recently  issued  by  E.  T. 
Copeland  Company,  100  William  St.,  New  York.  The 
pamphlet  first  gives  the  theory  of  circulation,  then 
describes  the  Copeland  patent  automatic  circulating 
system  which  is  particularly  adapted  for  increasing 
the  circulation  in  Scotch  boilers. 

GENERAL  CATALOG  No.  19  has  just  been  issued 
by  the  U.  S.  Graphite  Co.  of  Saginaw,  Mich.,  describ- 
ing the  many  products  which  are  made  from  Mexican 
flake  graphite.  These  include  lubricating  graphite, 
graphite  greases,  driving  chain  graphite,  polishing 
graphite,  etc.  The  catalog  is  well  illustrated  and  may 
be  had,  upon  request,  from  the  manufacturers. 

IRRIGATION  FACTS  are  given  and  various 
types  of  Goulds  irrigation  pumps  used  to  meet  the 
different  conditions  found  in  irrigation  service  are 
described  and  illustrated  in  a  catalog  recently  issued 
by  the  Goulds  Manufacturing  Co.,  Seneca  Falls,  N.  Y. 

A  pamphlet  from  the  same  company  shows  a  few 
typical  pumps  and  gives  a  list  of  publications  on 
power  pumps  for  all  services. 

UNDER  THE  FIEADING,  "Central  Station  Oil 
Switches,"  the  General  Electric  Co.  has  issued  bulletin 
No.  A-4114,  containing  preliminary  information  on  that 
company's  oil  switches,  known  as  Type  F,  Form  K-31, 
which  are  used  on  systems  of  voltages  up  to  110,000. 
The  construction  of  the  switches  is  shown  in  detail, 
and  the  various  operating  mechanisms  illustrated  and 
described. 

BULLETIN  A-4097,  recently  issued  by  the  Gen- 
eral Electric  Co.,  describes  in  considerable  detail  that 
company's  ventilated  motors  for  railway  service.  The 
fundamental  difference  between  this  and  previous 
types  of  railway  motor  lies  in  the  method  of  cooling. 
In  these  motors  is  a  definite  longitudinal  circulation 
of  air  through  the  whole  interior  of  the  motor,  which 
cools  all  the  interior  parts  to  an  extent  heretofore 
impossible,  and  effects  a  considerable  increase  in  serv- 
ice capacity. 

These  motors  can  be  operated  as  fully  ventilated, 
semi-ventilated,  or  fully  inclosed  motors.  The  def- 
inite air  circulation  is  accomplished  by  means  of  a 
fan  which  is  an  integral  part  of  the  armature  head, 
in  conjunction  with  longitudinal  ducts  through  the 
interior  of  the  commutator  and  armature  core.  All 
sizes  are  regularly  furnished  with  a  box  frame,  but 
the  smaller  and  medium  sizes  can  be  furnished  with 
a  slit  frame  if  desired.     - 
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Tests  of  high-pressure  simple  expansion  locomobiles 
using  superheated  steam  in  European  plants. 


Plant 


Fr.  Bruns 

Lindener  Brewery 

Co 

Jos.  Klaus 

B.  Rietsch 

J.  A.  Lezi 

Town  of  Zerno- 

witz 

G.  S.  Davidsohn.  .  . 

C.  Simmerl 

J.  Holazek 

Count  Hatzfeld...  . 
H.  Thiclcke  & 

8ohn 

Kreuzau  Paper 

Mills 

Firebrick  Works, 

Gleiwitz 

A.  Wohlfeld 


TDate  of 
Test 


2-10-08 

28-3-06 
10-4-08 
9-9-08 
27-4-08 

30-10-07 

12-10-06 

27-5-07 

13-2-09 

2-3-09 

14-6-07 

28-9-07 

22-1-07 

27-7-08 


Brake 
Horse- 
power 

steam 
Temper. 
Deg.  F. 

steam 

per 
B.H.B. 
hr.,lb. 

19.35 

20.17 

19.70 

19.40 

22.20 

20.28 

26.3 

593.6 

19.31 

29.2 

611.6 

19.51 

32.7 

584.6 

(100.80 
19.47 

34.2 

548.6 

19.84 

53.6 

590.0 

18.59 

51.3 

595.4 

18.96 

63.35 

597.2 

18.30 

75.90 

582.8 

18.01 

87.20 

591.8 

18.12 

122.20 

588.2 

17.06 

146.50 

608.0 

16.09 

,   1 

Coal 

per 

B.H.P. 

hr.,  lb. 


2.29 

2.47 
2.38 
2.29 
3.00 
B.t.u.) 
2.20 
2.29 
2.25 
2.14 
2.09 

2.07 

2.05 

2.06 
1.976 


O 


&PACINGS    AND    CLEARANCES    FOR    CONDUIT 

For    value    of    E    see    table    of    dimensions    of    conduit    nipples 

For  C  =  %   in.     A  and  B  are  as  shown  in  table  in  inches 


Size 
Conduit 

i 

f 

1 

li 

U 

2 

2i 

3 

3i 

i 

A 

1! 

IJ 

2 

2A 

2A 

21 

2« 

31 

31 

B 

0.91 

0.93 

0.92 

0.93 

0.94 

1.02 

1.08 

1.08 

1.14 

•■! 

A 

li 

2 

2J 

2A 

2A 

2i 

3A 

3f 

3} 

B 

0.93 

0.95 

0.94 

0.96 

0.96 

1.04 

1.10 

1.10 

1.17 

1 

A 

2 

21 

2i 

2tV 

2A 

2i 

3  A 

3i 

31 

B 

0.92 

0.94 

0.94 

0.96 

0.96 

1.03 

1.10 

1.10 

1.16 

li 

A 

2A 

2A 

7^ 

21 

21 

3t^ 

31 

3i 

4tV 

B 

0.93 

0.96 

0.96 

0.96 

0.97 

1.05 

1.12 

1.17 

1.24 

Ih 

A 

2A 

2A 

2A 

2J 

2i 

3A 

3i 

4 

4A 

B 

0.94 

0.96 

0.96 

0.97 

0.97 

1.06 

1.11 

1.17 

1.24 

A 

21 

21 

2i 

3A 

3A 

Si 

sn 

4i 

4i 

B 
A 
B 

1.02 

1.04 

1.03 

1.05 

1.05 

1.13 

1.13 

1.19 

1.32 

2^ 

2il 

3A 

3A 

3J 

3i 

3H 

4i 

4J 

4H 

1.08 

1.10 

1.10 

1.11 

1.12 

1.19 

1.26 

1.26 

1.39 

3 

A 

3i 

31 

3i 

3i 

4 

4i 

4i 

4il 

5i 

B 

1.08 

1.10 

1.10 

1.17 

1.17 

1.19 

1.24 

1.24 

1.44 

3h 

A 

3S 

31 

3i 

4A 

4A 

4i 

4H 

5i 

6i 

B 

1  .14 

1.17 

1  .10 

1  .24 

1  .24 

1.32 

1  ..39 

1  .44 

1  .56 

o 


f^ASTlEAL 


o 


o 


PIASTIBAL 


o 


WIRE  I  CAPACITY  OF  UNLINED  WROUGHT  IRON 

CONDUIT. 

For  Short,  Medium  and  Long  Runs. 

The  table  shows  the  number  of  double-braid,  rubber- 
insulated  wires  that  can  be  pulled  into  conduits  of  wrought 
iron  pipe  sizes.  Wire  smaller  than  No.  6  is  solid.  No.  6 
and  larger  is  stranded. 

A  Short  Riinis  one  that  is  not  over  150  ft.  in  length  and 
is  almost  straight,  but  it  may  have  1  or  2  bends  of  a  radius 
not  less  than  3  feet.  Good  conditions  for  pulling  and  feed- 
ing wire  are  assumed. 

A  Medium  Run  is  one  that  does  not  exceed  150  ft.  in 
length  and  has  not  more  than  3  or  4  easy  bends;  or  it  may 
be  250  ft.  long  and  nearly  straight  or  it  may  be  a  short 
run  with  1  close  bend  and  1  or  2  easy  ones. 

A  Long  Run  is  one  of  a  length  exceeding  150  ft.,  with 
close  or  medium  bends;  or  any  run  with  more  than  1  close 
bend;  or  any  run  with  an  extra  close  bend. 

Table  I  indicates  about  the  minimum  and  maximum 
limits.  No  conduit  smaller  than  \  in.  is  permitted  for 
electric  light  or  power  wiring,  but  f-in.  conduit  is  some- 
times used  for  signal  work,  hence  is  tabulated.  No 
smaller  wire  than  No.  14  is  permitted  for  light  or  power, 
but  smaller  ones  are  used  for  signal  work. 

*  Table  II  gives  values  for  medium  runs,  that  is,  aver- 
age runs  as  defined  above.  Where  runs  are  short  or 
have  few  turns,  smaller  conduit  can  be  used  than  for  long 
runs  with  several  sharp  turns. 
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iPACINGS    AND    CLEARANCES    FOR    CONDUIT 
value   of   E  see   table   of  dimensions  of   conduit  nipples 
C  =  %   in.     A  and  B  are  as  shown  in  table  in  inches 


Size 
Conduit 

i 

a 

1 

li 

U 

2 

2^ 

3 

3i     1 

i 

A 

n 

2 

2i 

2A 

2A 

2f 

St^t 

31 

31      1 

B 

1.03 

1.05 

1.04 

1.05 

1.06 

1.14 

1.20 

1.20 

1.26  1 

i 

A 

2 

24 

2i 

2A 

2A 

2i 

3A 

3i 

34     j 

i 

B 

1.05 

1.07 

1.06 

1.08 

1.08 

1.16 

1.22 

1.22 

1.29   1 

1 

A 

24 

2i 

21 

2A 

2H 

3 

3A 

3i 

4       1 

B 

1.04 

1.06 

1.06 

1.08 

1.08 

1.15 

1.22 

1.22 

1.35   1 

U 

A 

2A 

2A 

2A 

21 

21 

3A 

3i 

3i 

4A 

B 

1.05 

1.08 

1.08 

1.08 

1.09 

1.17 

1.24 

1.29 

1.36     1 

U 

A 

2A 

2A 

2ii 

21 

3 

3tV 

31 

44 

4A 

B 

1.06 

1.08 

1.08 

1.09 

1.09 

1.18 

1.25 

1.29 

1.37 

2 

A 

2f 

21 

3 

3A 

3A 

31 

3H 

41 

41 

B 

1.14 

1.16 

1.15 

1.17 

1.18 

1.25 

1.25 

1.31 

1.45 

2i 

A 

B^ 

3A 

3A 

3i 

31 

3« 

4i 

4f 

4^ 

B 

1.20 

1.22 

1  .22 

1.23 

1.24 

1.31 

1.38 

1.38 

1.51 

3 

A 

31 

3* 

31 

3i 

44 

4f 

41 

-    5^ 

5f 

B 

1.20 

1.22 

1.22 

1.29 

1.29 

1.31 

1.45 

1.36 

1.56 

3i 

A 

3i 

3S 

4 

4^ 

4A 

4f 

4i| 

5f 

51 

B 

1.26 

1.29 

1.28 

1.36 

1.37 

1  .45 

1  .51 

1  .56 

1  .68 

^    ^     ^    5    ^    ^ 


•i//-/  •o'A'/ 
VJ^  1V03  '^7 


o 
ID  «  4 

"0        i^j        m        ni 


•3    =« 

■o  pq 
o  .2 

1—1 

^^ 

P  "3 


(1)    o 

.2  > 

Xfl   o 

o 

to 


1^00 

1—1  l-H 

icto 


to 
to  to  to 


i-t  i-H 

o 


lO  to  to  to  to 
iO»OtOtOCO 
■^  IC  lO  »OtO 


ui  piB.iH  a[(|noa 
•insui  -qqirji    lumcj 


bo 

c 


c^  ft 


JOCId 


o  too  to 


M  M  CO  TO  M 


.^h^hInHnHn 


to  to  to  to  to 
lO  to  to  to  to 
lOiOlCtOtO 


■^»o»oioto 


CO  ^  ^  ^  "^ 


!N  (M  (N  <N  <N 


to  to  to  to 

to  to  to  to  to 


to  to  to  to  to 


io»o^ioto 


--i  fM  CO  to  X  IC 


to  to 

to  to  to  to  to 
lO  lO  LO  toto 


to  to  to  to  to  to 


lOiOtOtOtC  to 
•<^  lO  lO  »C  »C  iC 

CO  CO  CO  CO  CO  CO 


TABLE  I 
LIMITS  OF  WIRE  TO  BE  PULLED  INTO  CONDUITS 


to  00  OS  ^  IM 


co^iotct^ 


oooom 
co-^'^ioio 


oiraooo 

05  CO  00  IN  to 

iototot~t» 


uonmnsui 
.isqqtTa 


iCOCOO 
cot^ocoto 

(M  M  CO  CO  CO 


■snw 


a3B0 

■s  ^  'a 


O  O  O  lO  o 

oi  M  ira  1--  o 

C0"*-*^lO 


ooooc 
ooooo 

ooooo 


00C20C 
INC0C0Tt<Tl< 


oocoo 
o  ■*  00  01  to 
ooooooo>o> 


ooooo 
ooooo 
ooooo 


O  O  C'  o  o 
o  »o  o  »o  o 
to  to  to  to  t^ 


to  o  to  o  »o 
c^i  to  t^  o  c^ 

to  to  to  to  to 


oocoo 
o  00  lo  c-1 05 

00.-.i(N!N 


ooooo 

tOGiCOt^  — ^ 

to  to  t~  t^  00 


ooooo  ooooo  oooooo 
ooooo  ooooo  oooooo 
ooooc  z^-~^~   coo  coo 


oooooo 

to  CO  05  lO  r-*  h- 

CO-*"*  to  to  to 


oooooo 

to  05  CO  t^  --H  to 
00  00  03  0:00 


ooooc  ~~^~~  ccccoo 
lOOtoofT  ~~^-:-  -ccoco 
i^  cc  00  02  g;  c  ^  ri  CO— t*  I  to  c  i^  X  05  o 


Size 
Wire 


pqO 


14 
12 
10 


4 
3 
2 

1 

0 

00 

000 

0000 


Circular 
Mils 


4,107 

6,530 

10,380 

16,510 

26,250 

41,740 

52,630 

66,370 

83,690 

105,500 

133,100 

167,800 

211,600 

300,000 

400,000 

500,000 

700,000 

1,000,000 

1,500,000 

2,000,000 


SIZE  OF  CONDUIT,  INCHES 


1  Wire 
In  Conduit 


2  =' 

02'-'. 


1 
1 
1 
U 

u 

u 

2 
2i 

2\ 

3 
3 


2  Wires 
In  Conduit 


1 
1 
1 
1 
U 

u 
u 

2 

1\ 

•2\ 
3 
4 
4 


1 
1 

u 
u 
IJ 
u 

2 

2 

2 

2i 

3 

3 

4 

4i 

6 


1 

U 

li 

1* 

U 

2 

2 

2 

2 

2i 

3 

3 

3i 

4 

4i 


3  Wires 
In  Conduit 


O  3 


1 

li 
li 
It 
IV 

2 
2 
2 

2i 
2J 
3 
3i 

4 

4i 

5 

7 


1 
1 

li 
li 

u 
u 

2 
2 
2 

9 

2i 

3 

3i 

4 

4i 

5 

6 


6 

ojPh 


1 

li 

li 

IJ 

li 

U 

2 

2 

2 

24 

24 

3 

3 

34 

4 

44 

5 

6 
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REFORM  THERMOMETERS  are  designed  to 
embody  the  accuracy  of  a  standard  glass  thermometer 
and  the  advantages  of  a  dial  face  instrument.  A  brief 
description  is  given  in  a  circular  from  the  Schaeffer 
&  Budenberg  Mfg.  Co.,  481  De  Kalb  Ave.,  Brooklyn, 
N.  Y. 

SPRAGUE  CONDUIT  PRODUCTS  are  described 
and  illustrated  in  a  100-page  catalog,  No.  439,  super- 
seding all  previous  conduit  price  lists,  which  has  re- 
cently been  issued  by  Sprague  Electric  Works  of 
General  Electric  Co.,  527-531  West  34th  St.,  New 
York. 

A  pamphlet  describing  Sprague  electric  equipments 
for  printing  machinery  has  been  received  from  the 
same  company. 

ALL  FAMOUS  is  the  title  of  a  rather  unusual 
pamphlet  which  derives  its  title  from  the  cover  design 
formed  by  trade  marks  of  companies  using  Heine 
boilers,  surrounding  the  trade  mark  of  the  Heine 
Safety  Boiler  Co.  The  character  and  size  of  the  boiler 
equipment  in  use  by  each  company  are  indicated  in 
some  reprinted  matter,  also  advantages  of  Heine 
Superheaters.  Copies  of  this  pamphlet  may  be  ob- 
tained upon  application  to  the  Heine  Safety  Boiler 
Co.,  of  St.  Louis,  Mo. 

AN  ATTRACTIVE  BULLETIN,  in  colors,  recently 
issued  by  the  General  Electric  Co.,  is  devoted  to  the 
subject  of  Edison  Mazda  sign  lamps.  The  bulletin  con- 
tains reproductions  of  photographs  of  signs  of  various 
styles  and  sizes  located  in  different  cities  of  the  United 
States,  describes  different  lamps  used  in  connection  with 
this  method  of  advertising,  illustrates  various  sign  re- 
ceptacles with  which  the  lamps  may  be  used,  and  alto- 
gether will  be  found  interesting  to  business  men  in  gen- 
eral.   The  number  of  the  bulletin  is  A4072. 

FROM  THE  UNITED  STATES  GRAPHITE 
CO.,  of  Saginaw,  Mich.,  comes  a  new  catalog  entitled 
"Graphite  Products,"  which  shows,  in  nearly  50  pages, 
the  value  of  graphite  for  different  industrial  uses,  and 
the  different  forms  in  which  the  Mexican  graphite  is 
prepared  and  conveniently  put  up  for  users.  The  prod- 
ucts include  boiler  compounds,  lubricants,  paint,  tight 
joint  compound,  and  powdered  graphite  of  various 
degrees  of  fineness,  and  the  catalog,  with  full  informa- 
tion, is  available,  together  with  special  literature  and 
information  which  may  be  desired,  on  request. 

THE  WHEELER  CONDENSER  &  ENG.  CO. 
is  now  distributing  2  interesting  pamphlets,  one  on 
jet  condensers  and  the  other  on  surface  condensers. 
The  Jet  Condenser  Pamphlet  consists  essentially  of  an 
article  entitled  "Tests  of  Power  Plant  Apparatus," 
which  covers  tests  on  a  Wheeler  counter-current  rain 
type  jet  condenser,  with  which  comparatively  high 
vacuums  were  obtained  with  warm  condensing  water. 

The  second  pamphlet  contains  an  article,  "Tests 
of  Large  High  Vacuum  Condensers,"  giving  data  per- 
taining to  tests  of  a  large  high  vacuum  condenser 
which  Avas  guaranteed  to  produce  vacuums  as  high  as 
28.9  in.  with  70  deg.  cooling  water.  The  tests  show 
that  the  guarantees  were  exceeded.  A  number  of 
drawings,  photographs,  charts  and  tables  are  included. 
The  calculations  of  heat  transmission  show  that  as 
high  as  550  B.t.u.  per  sq.  ft.  per  hour  per  degree  dif- 
ference in  temperature  was  obtained.  An  interesting 
chart  gives  the  relation  of  heat  on  the  centrifugal  cir- 
culating pump  and  the  capacity  in  gallons  per  minute. 
Copies  of  this  booklet  as  well  as  the  booklet  mentioned 
above  may  be  had  on  application  to  the  Wheeler  Con- 
denser &  Engineering  Co.,  of  Carteret,  N.  J.,  or  any 
of  its  branch  offices. 


A  NEW  CIRCULAR  from  Westinghouse  Elec- 
tric &  Manufacturing  Co.,  East  Pittsburgh,  Pa.,  de- 
scribes and  illustrates  electric  vehicle  battery-charging 
switchboards  and  motor-generator  sets. 

Porcelain  strain  insulators  are  described  in  another 
circular  from  that  company. 

INTERNATIONAL  STEAM  PUMP  CO.,  is 
sending  out  a  catalog  just  issued  by  Henry  R.  Worth- 
ington,  descriptive  of  Worthington  centrifugal  volute 
pumps. 

From  the  same  company  we  have  received  a  new 
Spanish  catalog  issued  by  the  Clayton  Air  Compressor 
Works,    describing   Clayton    air   compressors. 

TRADE  NOTES 

THE  VILTER  MFG.  CO.  with  offices  at  972  Clin- 
ton St.,  Milwaukee,  Wis.,  reports  the  following  among 
recent  sales : 

Consumers  Elec.  Light  &  Refrigerating  Co.,  Colon, 
Panama,  30-ton  can  ice-making  plant  and  25-ton  re- 
frigerating plant,  ammonia  compressor  direct  connect- 
ed to  16  by  36-in.  Corliss  engine;  North  Packing  & 
Provision  Co.,  Boston,  Mass.,  300-ton  refrigerating 
plant,  condensers,  etc.,  direct  connected  to  cross  com- 
pound Corliss  engine;  Peoria  Packing  Co.,  Peoria,  111., 
70-ton  refrigerating  plant;  Harris  Abattoir  Co.,  To- 
ronto, Ont.,  Can.,  18-ton  refrigerating  machine ;  Wau- 
sau  Brewing  Co.,  Wausau,  Wis.,  35-ton  refrigerating 
plant;  Gottfried  Brewing  Co.,  Chicago,  material  for 
25-ton  can  ice  plant;  Anheuser-Busch  Brewing  Asso- 
ciation for  Norfolk,  Va.,  250-ton  refrigerating  plant ; 
Manitoba  Cold  Storage  Co.,  Ltd.,  Winnipeg,  Man., 
Can.,  300-ton  refrigerating  machine  and  high  pressure 
side;  Interstate  Cotton  Oil  Co.,  Sherman,  Texas,  50- 
ton  refrigerating  machine ;  Fischer  Artificial  Ice  & 
Cold  Storage  Co.,  Dubuque,  la.,  50-ton  can  ice  plant. 

THE  MUNNING-LOEB  CO.  of  Matawan,  New 
Jersey,  announces  that  it  has  obtained  the  exclusive 
rights  for  the  manufacture  and  sale  of  the  "None- 
Such"  Single  Cylinder  and  Double  Cylinder  Rotating 
Plating  Barrel,  covered  by  patents  of  S.  D.  Catlin  and 
formerly  sold  by  Rockhill  &  Victor. 

These  machines  are  now  being  manufactured  at 
the  plant  of  the  Munning-Loeb  Co.,  and  several  new 
features  have  been  incorporated.  The  decision  of  the 
Munning-Loeb  Co.  to  manufacture  the  None-Such 
Plating  Barrel  was  made  only  after  an  investigation  of 
the  different  types  on  the  market,  which  showed  that 
the  "None-Such"  was  the  most  efficient  and  practical 
barrel  for  plating  small  articles.  . 

The  Munning-Loeb  Co.  also  announces  that  it  has 
acquired  the  sale  and  manufacturing  rights  of  the 
None-Such  Carboy  Rocker. 

Both  of  these  appliances  are  fully  described  in 
Catalog  400  which  will  soon  be  ready  for  distribution. 

AMERICAN  ENGINEERING  CO.,  Philadelphia, 
announces  that  the  following  companies  have  recently 
purchased  Taylor  Stokers  : — 

N.  Y.,  N.  H.  &  Hartford  R.  R.  Co.,  Coscob,  Conn. ; 
Narragansett  Brewing  Co.,  Providence,  R.  I. ;  General 
Electric  Co.,  West  Lynn,  Mass. ;  Boston  Woven  Hose 
&  Rubber  Co..  Boston,  Mass. ;  Dominion  Iron  &  Steel 
Co.,  Sydney,  N.  S. ;  American  Brass  Co.,  Waterbury, 
Conn.;  Bay  State  Street  Railway  Co..  Chelsea,  Mass.; 
Tremont  &  Suffolk  Mills,  Lowell,  Mass. ;  Cochrane 
Chemical  Co.,  Boston,  Mass. ;  Montreal  Elec.  Light 
&  Power  Co.,  Montreal,  Canada. ;  United  Illuminating 
Co.,  for  both  their  New  Haven  &  Bridgeport  plants; 
Detroit  Edison  Co..  Detroit,  Mich.;  Philadelphia 
Electric  Co..  Philadelphia.  Pa. ;  Elmira  Water,  Light 
&  Railroad  Co.,  Elmira,  New  York. 
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RECENTLY  4  Sturtevant  Fuel  Economizers  were 
shipped  by  the  B.  F.  Sturtevant  Co.,  to  the  Common- 
wealth Edison  Co.,  Chicago,  for  unit  No.  13  of  the 
Fiske  Street  station,  to  be  used  in  connection  with  4 
boilers,  one  machine  for  each  boiler.  Each  machine 
consists  of  528  pipes  arranged  in  3  groups.  Induced 
draft  will  be  provided  for  by  4  Sturtevant  Multivane 
exhausters  equipped  with  water  cooled  bearings  and 
driven  direct  connected  by  75-hp.  induction  motors. 
The  fans  discharge  into  a  stack  19  ft.,  in  diameter  and 
259^  ft.  high  above  the  boiler  room  floor.  Each  boiler 
contains  12,260  sq.  ft.  of  water  heating  surface  and 
3000  sq.  ft.  of  superheating  surface.  The  boilers  are 
equipped  with  2  chain  grate  stokers  containing  136 
sq.  ft.  of  surface  each.  Each  boiler  is  capable  of  evap- 
orating a  maximum  of  80,000  lb.  of  water  an  hour  with 
feed  water  at  250  deg.  F.,  into  steam  at  210  lb.  pres- 
sure, 225  deg.  superheat.  About  13,000  lb.  of  Illinois 
slack  coal  will  be  burned  an  hour. 

The  flue  connecting  the  economizer  with  the  fan 
inlet  is  built  of  steel  plate  and  fitted  with  4  dampers 
each  consisting  of  3  cast-iron  louvers.  Eight  induction 
motors  are  provided  for  driving  the  scraper  mechan- 
ism, chain  drive  being  used. 

There  are  also  being  constructed  now,  or  shipped 
recently  by  the  Sturtevant  Co.,  economizers  for  the 
Cleveland  Illuminating  Co.,  Southern  California  Edi- 
son Co.,  Delaware  &  Hudson  R.  R.,  Rochester  Electric 
Light  Railway  Co.,  aggregating  31,200  hp. 

WESTINGHOUSE  ELECTRIC  &  MFG.  CO.  re- 
ports the  following  orders  among  those  recently 
received : 

Blackstone  Valley  Gas  &  Electric  Co.,  through 
Stone  &  Webster,  one  12,850-k.v.a.,  2300-v.,  3-phase, 
60-cycle  turbo  generator,  and  3  4300-k.v.a.,  13,200/- 
2300-v.,  single-phase,  60-cycle,  O.  I.  W.  C.  transform- 
ers; El  Paso  Electric  Railway  Co.,  El  Paso,  Texas, 
through  Stone  &  Webster,  2  400-k.v.a.,  6600/2300-v., 
single-phase,  60-cycle,  O.  I.  S.  C.  transformers  and  one 
switchboard ;  Oakland,  Antioch  &  Eastern  Railway, 
San  Francisco,  Calif.,  one  750-kw.  synchronous  motor 
generator  set  consisting  of  one  11,000-v.,  3-phase,  60- 
cycle  motor  and  one  11,000-v.,  d.c.  generator;  The 
Pittsburgh  Railways  Co.,  Pittsburgh,  Pa.,  one  500-kw., 
600-v.,  d.c,  6-phaSe,  60-cycle,  self-starting  rotary  con- 
verter and  one  550-k.v.a.,  22,000/rotary  voltage,  3- 
phase,  O.  I.  S.  C,  outdoor  type  transformers  complete 
with  one  2-panel  switchboard;  South  Covington  & 
Cincinnati  Street  Railway  Co.,  Covington,  Ky.,  one 
300-kw.  portable  substation  in  which  is  installed  oi'^e 
300-kw.,  600-v.,  d.c,  3-phase,  60-cycle,  1200  r.p.m.,  self- 
starting  rotary  converter  and  one  330-k.v.a.,  4400/- 
rotary  voltage,  3-phase,  outdoor  type,  O.  I.  S.  C.  trans- 
former, complete  with  one  2-panel  switchboard ;  Man- 
hattan City  &  Interurban  Railway  Co.,  Manhattan, 
Kan.,  one  300-kw.,  600-v.,  d.c,  3-phase,  60-cycle,  1200 
r.p.m.,  self-starting  rotary  converter,  and  one  200-kw., 
600-v.,  d.c,  single-phase,  60-cycle,  1200  r.p.m.,  self- 
starting  rotary  converter,  3  110-k.v.a.,  33,000-v., 
single-phase,  60-cycle,  O.  I.  S.  C.  transformers;  3 
75-k.v.a.,  33,000-v.,  single-phase,  60-cycle,  O.  I.  S.  C. 
tra_nsformers ;  2  2-panel  switchboards;  also  one  out- 
door type  transformer  substation,  consisting  of  a  steel 
tower  on  which  will  be  mounted  3  373^-k.v.a.,  33,000/- 
220-v.,  single-phase,  60-cycle,  O.  I.  S.  C.  transformers. 
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POSITION  WANTED— Watch  Engineer  in  medium  sized 
hydro-electric  and  reciprocating  engine  plant,  desires  position 
as  chief  in  a  similar  plant.  Good  references.  Liberal  education 
and  experience.  Address  Emerson  B.  Tifft,  Box  606,  Broad 
Brook,  Conn.  7-15-1 

POSITION  WANTED— By  f^rst-class  Steam  Engineer.  A. 
and  D.  current.  Can  give  results  and  best  of  reference.  Sober 
and  steady,  14  yrs.'  experience.  Address  Box  309,  Practical 
Engineer,   Chicago,   111.  7-1-2 
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POSITION  WANTED— As  Manager  or  Superintendent  of  an 
electric  light  or  ice  plant.  I  am  a  practical  engineer  and  know 
the  electric  light  and  ice  business  thoroughly.  As  to  my  character 
and  ability,  I  can  furnish  you  all  the  references  you  wish.  I  am 
at  the  present  employed  as  chief  engineer  of  an  Electric  Light 
and  Ice  plant.  Address  B.  E.  C,  2004  Alston  Ave.,  Ft.  Worth, 
Tex.  7-1-2 

POSITION  WANTED— As  an  Assistant  Engineer  or  an 
oiler.  In  or  near  Chicago.  I  have  6  yrs.  practical  experience  in 
handling  pumps  or  boilers;  also  3  yrs.  experience  in  steam  fitting 
and  all  kind  of  repair  work.  At  present  I  am  in  a  500-H.  P. 
plant  as  an  assistant.  I  have  a  city  water  tender  license.  I  am 
married,  age  25  yrs.  Would  prefer  a  place  where  I  could  ad- 
vance myself.  Address  Joseph  P.  Sepp,  3418  Le  Moyne  St., 
Chicago,    Phone,    Belmont   5378.  7-1-2 

POSITION  WANTED— Young  married  man  vfith  technical 
education.  Mechanical  draftsman.  Practical  experience  with  oil 
engines  and  ice  machinery.  At  present  engineer  in  small  ice 
plant.  Desire  position  after  November  1st.  Best  of  references. 
Permanent  position  wanted  with  offer  of  promotion  for  the  man 
who   makes   good.     J.   B.   Walker,   Savannah,   Tenn.  7-1-2 

POSITION  WANTED— As  Electrical  Engineer;  at  present 
in  charge  of  large  electrical  plant  in  New  York.  12  years  tech- 
nical and  practical  experience.  Strictly  sober  and  industrious. 
Address  William  Maclnally,  Pleasantville,  N.  Y.  7-1-2 

POSITION  WANTED— As  Engineer  in  small  plant,  or  assist- 
ant in  a  large  plant,  by  man  of  28  yrs.  No  bad  habits,  3  yrs. 
machinist  experience ;  understands  A.  &  D.  current ;  holds  local 
engineer's  license.    C.  H.  Freeman,  57  North  St.,  Elgin,  111.    7-1-2 


Wanted 

MANUFACTURERS  REPRESENTATIVE,  favorably  known 
and  of  wide  experience  in  modern  engineering,  wishes  to  handle 
power-plant  equipment,  engines,  boilers,  stokers,  etc.,  in  Pitts- 
burgh district.  Daniel  Ashworth,  M.  E.,  1225  Fulton  Bldg., 
Pittsburgh,  Penn.  7-15-1 

AMERICAN  SERVICE  CO.,  Pittsburgh,  Pa.,  require  records 
of  engineers,  superintendents  and  production  clerks  for  executive 
and  shop  vacancies.  7-15-1 

WANTED  EVERY  ENGINEER  to  have  our  pamphlet  for 
setting  valves  on  Corliss  Engines,  simple  and  compound,  with 
one  or  two  eccentrics.  Sent  free.  Lindstrom's  Machine  Works, 
200  South  Third  St.,  Allentown.  Pa.  tf. 

WANTED— ALL  STEAM  USERS  to  have  clean  boilers  with- 
out using  compounds  or  chemicals  in  any  form.  Write  "Otis," 
No.  317  Norfolk  Ave.,  Buffalo,  N.  Y.  tf. 

IF  YOU  ARE  a  night  engineer,  spend  a  few  hours  each  day 
taking  subscriptions  for  Practical  Engineer.  You  will  be  paid 
well.     Write  Subscription  Dept.     They  will  start  you  in  at  once. 

WANTED— One  350-  to  400-hp.  high-pressure  boiler.  Ad- 
dress Wausau  Box  &  Lumber  Co.,  Wausau,  Wis.  7-1-2 


Help  Wanted 


WANTED — An  additional  subscription  solicitor  wanted  to 
cover  towns  in  the  stare  of  Washington.  Excellent  chance  to 
earn  extra  money.     Write  to  Subscription  Department.  tf. 


For  Sale 


FOR  SALE — One  10"xl6"  Ideal  tandem  compound  center 
crank  steam  engine,  100  i.h.p.  at  270  r.p.m.  High  pressure  cyl- 
inder has  piston  valve,  low  pressure  cylinder,  balanced  slide 
valve,  operated  from  inertia  type  shaft  governor.  Fly  wheel 
5'  8",  15"  face.  Steam  pipe  4",  Exhaust  5",  shaft,  SYz",  over- 
all dimensions  5'xir  7". 

One  10"x9"  simple  Junior  Westinghouse  engine ;  capacity  50 
i.h.p.  at  335  r.p.m. ;  fly-wheel  3'  6"  diameter,  no  belt  wheel ;  steam 
pipe  SY",  exhaust  4",  shaft  3-}i"  \  over-all  dimensions  3'  8"x7'  2". 
For  further  information  concerning  these  engines  address  James 
M.  White,  Supervising  Architect,  University  of  Illinois,  Urbana, 
111.  6-15-3 


FOR  SALE— One  30  to  40  H.  P.  Elyria  "Little  Big"  Gas 
Engine.  In  service  only  about  one  year.  In  first  class  condi- 
tion and  practically  as  good  as  new.  Dudlo  Mfg.  Co.,  Ft.  Wayne, 
Ind.  7-15-1 

FOR  S.ALE — Cost  Sheet,  giving  cost  of  fuel  for  oil,  gas  and 
steam  engines  and  current  for  electric  motors ;  at  all  prices  and 
rates  of  consumption ;  folding  pocket  size,  10c,  stamps  or  coin. 
A.  Stritmatter,  213  E.   7th,  Cincinnati.  7-1-2 

FOR  SALE — One  Bristol  Recording  thermometer  with  25  ft. 
of  flexible  tubing.  One  Edwards  Pyrometer,  0  to  1200  degrees. 
One  calorimeter  complete  with  nozzles  in  polished  case.  Write 
to-day.    Taylor,  85  S.  Monroe  St.,  Battle  Creek,  Mich.  6-15-3 


Patents  and  Patent  Attorneys 


THE  PATENTOME  is  interesting  and  instructive.  A  liberal 
education  in  patents  and  how  to  get  them.  Free  on  request. 
Establishi'd  1865.  Anderson  and  Son,  Patent  Solicitors,  710  G 
St.   Washington,  D.  C.  7-1-2 

PATENTS    SECURED— Send    sketch    or    model    for    search. 
Book    containing   over   200   mechanical    movements,    advice    and. 
search  free.     W.  N.  Roach,  Jr.,  515  Metzerott  Building,  Wash- 
ington, D.  C.  5-15-7 

PATENTS  THAT  PROTECT  AND  PAY.  Advice  and  books 
free.  Highest  references.  Best  results.  Promptness  assured. 
Send  sketch  or  model  for  free  search.  Watson  E.  Coleman, 
Patent  Lawyer,  624  F  Street,  Washington,  D.  C.  tf. 

PATENTS— H.  W.  T.  Jenner,  Patent  Attorney  and  Mechani- 
cal Expert,  606  F  St.,  Washington,  D.  C.  Established,  1883.  I 
make  a  free  examination  and  report  if  a  patent  can  be  had  and 
the  exact  cost.     Send  for  full  information.  tf. 

PAT  ENTS — C.  L.  Parker,  Attorney-at-Law  and  Solicitor  of 
Patents.  Patents  secured  promptly  and  with  special  regard  to 
the  legal  protection  of  the  invention.  Handbook  for  inventors 
sent  upon  request.     186  McGill  Building,  Washington,  D.  C.     tf. 

PATENTABLE  IDEAS  WANTED— Send  for  3  free  books. 
R.  B.  Owens,  28  Owens  Bldg.,  Washington,  D.  C. 


Educational  and  Instruction 


ELECTRICITY— JUST  WHAT  YOU  HAVE  been  looking 
for.  Our  Modern  Blue  Print  Chart  Method  of  Electrical  Wiring 
Diagrams.  Thoroughly  explained  so  that  you  can  easily  under- 
stand them.  All  kinds  of  Bell  Wiring,  Annunciators,  Telephones, 
House  Wiring,  Conduit,  Theatre,  Isolated  Plants,  Dynamos, 
Transformers,  Arc  Lights,  Special  Treatise  on  Motor  Wiring. 
Write  now  for  information.  Electrical  Wiring  Diagram  Co., 
Box  F.  173,  Altoona,  Pa.  6-1-6 

ENGINEERS'  POCKET  MANUAL.  175  pages,  edited  by 
University  of  Tennessee,  will  be  mailed  every  subscriber  sending 
in  one  new  subscription  to  Practical  Engineer.  Gild  edges, 
bound  in  leather. 


Miscellaneous 


IF  YOU  ARE  an  operating  engineer,  we  know  the  Fetta 
Hot  Process  Water  Purifier  will  interest  you.  We  would  be 
glad  to  have  your  request  for  further  information.  Address 
the  Fetta  Water  Softener  Co.,  Richmond,  Ind.  .  tf. 

ENGINEERS— DO  YOU  WANT  to  utihze  your  exhaust 
steam  for  heating  or  drying  purposes,  without  back  pressure 
on  your  engine?     If  so,  address  Monash-Younker  Co.,   1413  W. 


Jackson  Blvd.,  Chicago,  111. 


ACAKE  MONEY  on  the  side.  Here's  your  chance  to  work 
out  some  money  for  yourself.  Get  subscriptions  for  Practical 
Engineer.  It  pays  well.  Just  drop  a  line  to  the  Subscription 
Dept.     They  will  tell  you.  tf. 
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The  engine  in  a  Chicago  man's  automobile 
stopped  last  Sunday,  when  he  was  about  40  miles 
from  home.  He  tinkered  with  the  carburetor, 
fussed  with  the  spark  plug  and  magneto,  crawled 
under  the  machine  a  few  times,  and,  finally, 
hailed  another  autoist  and  was  towed  back  to 
town.  He  told  his  troubles  to  the  young  man  at 
the  garage,  whereupon  that  individual  casually 
walked  over  to  the  machine,  and  after  a  minute's 
inspection  said,  "You're  out  of  gasoline." 

This  man  had  spent  hours  which  correct 
knoivledge  would  have  shortened  to  a  few  min- 
utes. He  had  wasted  Time,  the  most  valuable 
element  in  the  Universe. 

Stop  and  ponder ! 


A  man  rushing  across  country  in  a  special 
train  to  a  dying  member  of  his  family  offered  the 
engineer  one  hundred  dollars  for  every  minute 
he  gained  on  the  schedule. 

A  delay  of  twelve  hours  in  the  delivery  of  a 
letter  to  Grrouchy,  enabled  Blucher  and  the  Prus- 
sian troops  to  join  Wellington,  caused  the  defeat 
of  Napoleon,  overthrew  an  empire,  and  changed 
the  map  of  Europe. 

A  nation  spends  years  and  millions  in  divid- 
ing a  continent  to  gain  a  shorter  passage  from 
East  to  West. 

Yes!  Time  is  at  once  the  most  valuable  and 
most  wasted  element  in  Man's  Life. 

It  has  three  divisions :    Rest,  Play,  Labor. 

Labor  is  apportioned  two-fifths  of  the  hours. 
And,  the  degree  of  accomplishment  is  gauged  by 
the  economizing  of  them. 

All  of  us  are  familiar  with  the  man  who 
fusses,  fumes  and  frets  away  the  hours  on  little 
jobs.  We  are  acquainted  also  with  his  co-worker 
who,  without  ostentation  or  confusion,  accom- 
plishes the  same  results  in  a  few  minutes. 


The  latter  wastes  no  effort.  He  knows; 
Knowledge  is  always  a  conservator  of  Time. 

The  engineer  who  can  conquer  an  emergency, 
on  the  spot,  is  undeniably  of  higher  worth  than 
the  one  who  must  use  reference  books,  consulta- 
tions and  outside  help. 

You  can  stay  in  your  plant  from  sun-up  until 
midnight  and  work  the  flesh  off  your  bones,  but 
this  extra  effort  will  not  create  the  favorable 
impression  with  the  "old  man"  that  a  day's 
work  of  even  hours  and  regular  completion  will 
do. 

Shove  the  most  accomplishment  into  a  min- 
ute and  you  will  succeed.  To  do  this  you  need 
the  aid  of  Knowledge. 

You  can  get  the  address  of  Knowledge 
through  Study. 

Study  the  advertisements  in  Practical  Engi- 
neer. Search  through  this  market  place  of  the 
Power  Plant  Men.  You'll  learn  time-saving 
facts. 

For  illustration,  suppose  that  in  the  middle  of 
the  busy  day,  when  the  machines  are  throbbing 
and  pulsing  with  the  life  from  your  power  plant, 
the  main  steam  valve  should  blow  out. 

Shut  down  the  plant ! 


Get   another  valve- 

f 


-any   make — right   away 


From  what  point  can  you  get  it  with  the  least 
delay ? 

Right  there  is  where  a  mental  inventory, 
gained  through  continuous  reading  of  the  Adver- 
tising Pages  of  Practical  Engineer,  would  save 
valuable  time. 
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MALTING  PLANT  POWER  EQUIPMENT 

Steam    Power    Installation,    the    Most    Economic    for  Malting  Plants 


URING  THE  HOT,  DRY,  thirst-pro- 
ducing summer  days  when  indulging  in 
cooling  beverages,  did  you  ever  stop  to 
think  about  the  process  of  their  pro- 
duction? Probably  not,  especially  if 
you  wanted  just  one  cool  drink  of  beer 
in  a  hurry,  before  catching  the  train  for 
a  hot  and  dusty  trip.     Malting  of  barley,  preparatory  to 


is  one  of  the  concerns  which  specializes  only  in  the 
malting  of  grain  and  it  may  be  of  interest  to  know 
that  it  was  the  first  to  install  the  Saladin  Prinz  sys- 
tem of  8-day  malting  in  the  United  States.  Even  after 
10  yr.  of  successful  operation  it  still  is  credited  with  a 
better  economical  production  in  malting  than  any 
other  concern  in  the  United  States  producing  a  similar 
grade  of  malt. 


FTG.   1.     GENERAL  VIEW  OF  ENGINE  ROOJI 

its  final  manufacture  into  beer,  is  usually  accomplished  in  Heat,  and  especially  steam  heat,  is  one  of  the  im- 

special  malting  plants,  although,  in  some  instances,  the  portant  factors  in  the  malting  process  and  should  be 

malting  of  the  barley  and  brewing  of  beer  are  produced  in  of  particular  interest  to  the  isolated  plant  engineer. 

the  same  estaldishment.    The  Manitowoc  Malting  Co.  The  above  mentioned  plant  is  advantageously  located 
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at  a  picturesque  spot  on  the  Manitowoc  River  which 
flows  into  Lake  Michigan.  It  is  on  a  spur  track,  easily 
accessible  to  2  large  railroad  trunk  lines  and  within  a 
short  distance  of  a  large  coal  dock. 

Due  to  the  rapid  growth  of  the  plant,  the  arrange- 
ment of  the  engine  and  boiler  room  is  entirely  changed 
from  its  original  layout.  While  a  back  to  back  system 
of  piping  was  at  first  possible,  the  engine  and  boiler 
rooms  are  now  placed  on  a  compromise  between  back 
to  back  and  end  to  end,  as  seen  in  Fig.  5;  this  being 
necessary  to  provide  for  sufficient  boiler  space  and 
room  for  future  expansion ;  the  original  stack,  as  will 
be  noticed,  occupying  a  position  back  of  the  engine 
room,  thus  preventing  a  convenient  layout  for  future 


The  usual  setting  for  horizontal  return-tubular  boil- 
ers is  resorted  to  with  the  difference,  however,  that 
a  special  arrangement  provides  for  effectual  smoke 
prevention.  This  is  shown  in  Fig.  6.  The  usual  com- 
bustion chamber  back  of  the  fire  arch  is  closed  off 
by  a  fire  brick  wall  18  in.  back  of  the  arch.  This 
wall  contains  2  openings  which  lead  into  2  arched 
fire  brick  passages,  10  in.  radius  by  3  ft.  high.  These 
flues  lead  into  the  rear  combustion  chamber,  from 
which  the  gases  pass  through  the  fire  tubes  into  the 
uptake  and  breeching,  in  usual  manner. 

Complete  cost  of  the  extra  setting  amounted  to 
$75,  but  it  is  giAHug  perfect  satisfaction,  not  only  in 
smokeless  combustion,  but  also  in  that  it  practically 


FIG.    2.      HOME-MADE    PUMPING    UNITS 


expansion.     The  original  boiler  room  has  been  turned 
into  a  machine  shop,  which  is  described  further  on. 

Boiler  Room 

£]OUIPMENT  in  the  boiler  room  consists  of  2  sets  of 
2  185-hp.  horizontal,  return  fire-tube  boilers,  78  in. 
in  diameter  by  20  ft.  long,  containing  84  4-in.  tubes,  a 
grate  area  of  32  sq.  ft.  and  provided  with  a  steam 
dome,  Crossby  spring  loaded  safety  valve,  a  water 
column  and  gage  glass  with  an  "S.  C."  water  level 
regulator  attachment  and  the  usual  blowoff  cock  and 
accessories. 

Herringbone,  stationary  grates,  with  3/^-in.  bars 
and  y^-'in.  air  openings,  have  replaced  the  original 
shaking  grates,  as  the  change  proved  more  economical 
in  saving  of  coal  and  especiallv  so  in  Cfist  of  repairs. 


disposes  of  soot  and  fine  ash  ordinarily  found  in  the 
tubes,  which  in  this  case  gathers  in  the  2  passages 
where  it  can  be  easily  removed.  The  efficiency  of  the 
boiler  is  but  little  impaired,  even  prior  to  cleaning  the 
passages,  compared  to  what  would  ordinarily  result 
in  uncleaned  tubes  filled  with  soot  and  fine  ash. 

Boiler  fuel  used  is  Pocahontas  screenings,  fired  by 
the  coking  method  ;  a  bed  of  from  18  to  24  in.  being 
maintained  on  the  grates  at  all  times.  The  draft  ob- 
tained in  furnace  averages  4  in.  of  water. 

The  boilers  are  all  connected  to  a  straight-way 
3/16-in.  steel  breeching  48  in.  in  diameter,  which  con- 
nects at  one  end  with  the  5-ft.  diameter  unlined  brick 
stack  130  ft.  high.  The  temperature  of  the  flue  gases 
in  the  uptake  averages  500  deg.  F. 
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Hand  firiiij^"  of  the  boilers  is  resc)rted  to  in  sum- 
mer and  during-  warm  weather  when  tlie  required  heat- 
ing load  is  not  heavy.  During  the  cold  weather  period, 
Erie  Foundry  Co.  stokers  are  used.  These  are  of  the 
underfeed  type  provided  with  steam  jets  to  create  nec- 
essary forced  draft.  It  may  be  of  interest  to  know 
that  previous  to  tlie  prolonged  cold  spell  during  the 
winter  of  1912,  hand-firing  had  been  applied  entirely, 
but  it  was  found  necessary  to  install  stokers  to  in- 
crease the  boiler  power.  These  stokers  were  installed 
ready  for  operation,  as  shown  in  Fig.  'A,  in  2  days' 
time,  the  plant  not  being  shut  down  any  during  the 
work  of  installation. 

From  the  railroad  cars,  which  pass  directly  in  front 
of  the  boiler  room,  coal  can  be  shoveled  direct  into 
the  100-ton  storage  bin,  which  is  in  front  of  the  boilers 
and  rests  on  the  firing;  floor.     Due  to  the  lack  of  car 


scale  placed  in  the  firing  lane  as  shown  in .  Fig.  3. 
The  ash  is  removed  in  wheelbarrows  on  the  firing 
floor. 

Continuous  operation  of  the  plant  24  hr.  a  day 
during  the  entire  year,  requires  a  yearly  consumption 
of  coal  amounting  to  5000  tons.  The  necessary  labor 
is  furnished  by  3  firemen  in  10-hr.  shifts  during  the 
24  hr.,  which  provides  for  the  overlapping  of  shifts, 
thus  facilitating  and  instiring  sufficient  labor  for  clean- 
ing and  repairs. 

The  boilers  are  fed  by  a  single  feed  pipe  line  pass- 
ing over  the  fronts  and  connected  at  one  end  to  a  12  by 
7  by  10-in.  "American"  duplex  steam  pump.  A  Smith- 
Vaile  7  by  4  by  10-in.  duplex  pump  is  used  in  case  of 
emergency. 

Boiler  feed-water  supply  is  from  2  sources,  one 
being  the  condensation  returns  from  the  heating  sys- 


FIG.  3.     VIEW  OF  BOILER  ROOM 


space  during  a  shipment  of  malt,  or  wdien  the  space 
directly  in  front  of  the  bin  is  filled  with  cars,  facility 
for  unloading  of  coal  is  provided  for  by  a  receiving 
hopper,  placed  50  ft.  from  the  boiler  room.  The  coal, 
after  being  dumped  into  this  hopper,  passes  through 
adjustable  sliding  gates  in  the  bottom  which  regulate 
the  amount  passing  through  onto  a  belt  conveyor 
placed  underneath  which  is  entirely  inclosed  for  weath- 
er protection  and  leads  directly  to  the  top  of  the 
storage  bin  where  it  is  dumped  by  means  of  an  adjust- 
able tripper,  thus  providing  for  uniform  filling  of  the 
bin  or  otherwise  as  desired.  The  bin  is  divided  into 
sections  so  that  various  grades  of  coal  can  be  used  at 
any  one  time  or  so  that  a  w^eighed  amount  for  a  test 
or  other  purposes  can  be  stored  conveniently.  The 
coal  and  ash  can  be  conveniently  weighed  on  a  plat- 


tem,  and  the  other  is  from  the  river.  The  return  con- 
densation is  connected  to  a  5  by  5  by  5-ft.  -^-in.  sheet- 
iron  tank  which  acts  not  only  as  a  storage,  but  also 
as  a  feed-water  heater,  the  temperature  maintained 
averaging  200  deg.  The  steam  not  condensed  in 
the  various  heater  coils  about  the  plant,  returns,  with 
the  condensation,  to  the  heater  and  there  either  con- 
denses or  escapes  through  the  atmospheric  vent  pipe. 
The  water  level  maintained  in  the  heater  is  gov- 
erned b}'  a  float  regulator.  Should  the  condensation 
be  insufficient  at  any  time  and  the  w^ater  level  drop 
below  normal,  the  float  opens  a  steam  valve  which 
causes  a  7  by  4  by  10-in.  Smith-Vaile  duplex  steam 
pump  to  operate,  taking  its  suction  from  the  river 
water  and  discharging  directly  into  heater. 
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Passing-  over  the  tops  of  the  boilers  is  a  single 
8-in.  steam  header,  suitably  provided  with  drips  and 
oil  separators,  which  furnishes  the  steam  for  the 
generating  units  and  pump  in  engine  room. 

Engine  Room  Equipment 

'PHE  main  power  unit  is  a  150-kw.,  220-v.,  225-r.p.m. 
Milwaukee  Electric  Co.  d.c. generator, direct  connect- 
ed to  a  Chuse  tandem  compound,  center  crank  engine. 
The  exhaust,  as  shown  in  Fig.  1,  passes  through  an 


PIG.  4.  HEATER  COILS  AND  DRY  KILNS  IN  MALT  HOUSE 

8-in.  pipe  to  the  heating  coils  in  the  malt  plant ;  a  tee 
at  the  upper  end  of  the  exhaust  pipe  provides  for  a 
connection  to  a  back  pressure  valve  and  a  roof  outlet. 
An  additional  100-kw.,  220-v.,  265-r.p.m.  unit  of 
above  type  and  make  of  generator  and  engine  is  also 


Cooling  water  for  the  sprays  in  the  air  attemper- 
ating  room  is  furnished  by  a  14  by  1-1  by  20  Karnak  sim- 
plex steam  pump.  The  suction  is  connected  with 
a  reservoir  which  is  supplied  by  a  12  and  8-in.  artesian 
well.  The  exhausts  from  the  25-kw.  unit  and  the 
Karnak  pump  are  connected  to  the  exhaust  line  of  the 
100-kw.  unit. 

Should  the  artesian  wells  at  any  time  fail  to  main- 
tain the  usual  water  level  in  reservoir,  an  installed 
compressed  air  pumping  system  can  be  resorted  to 
in  raising  the  water.  The  air  for  this  purpose  is  sup- 
plied by  a  12  by  14-in.  LaidlaAV-Dunn-Gordon  simple 
air  compressor  driven  by  a  20-hp.  Milwaukee  Electric 
Co.  d.c.  motor.  The  main  duty  of  the  air  compressor 
is  to  supply  the  necessary  air  for  aerating  the  seeps  in 
the  process  of  malting,  the  air  being  stored  in  a  oG-cu. 
ft.  capacity  tank  in  which  a  60-lb.  pressure  is  carried. 

Quite  a  little  of  the  machinery  is  made  or  repaired 
in  the  machine  shop  connected  with  the  plant.  A  7  by 
10-in.,  an  8  by  10-in.,  and  a  -4  by  6-in.  Smith-Vaile  water 
cylinder  have  been  suitably  attached  to  home-made 
center  crank  frames  and  geared  to  motors  mounted 
on  the  same  frames.  These  pumps,  shown  in  Fig.  2, 
are  each  governed  by  Mason  pressure  regulators  in 
conjunction  with  Cuttler-Hammer  motor  speed  regu- 
lators. The  4  by  6-in.  pump,  driven  by  a  73^-hp.  Mil- 
waukee Electric  Co.  d.c.  motor,  is  used  to  supply  water 
for  washing  purposes  in  the  malt  house.  The  7  by 
10-in.  and  8  by  10-in.  pumps,  driven  by  15-hp.  motors, 
are  used  for  emergency  and  fire  purposes. 

The  switchboard,  consisting  of  4  white  marble  pan- 
els, is  equipped  with  Weston  volt  and  ammeters,  I.  T. 
E.  circuit  breaker  and  switches  and  Western  Electric 
Co.  lightning  arresters. 

Since  the  bearing  boxes  in  a  malting  plant  are 
usually  situated  quite  a  distance  from  the  engine  room, 
due  to  the  extensive  grain  elevators  and  conveying 
machinery  required,  a  hot  box  detection  system  has 
been  installed  Avith  a  suitable  indicator  box  and  an 
alarm  bell  in  the  engine  room.  It  is  the  duty  of  one 
man  to  inspect  and  oil  all  machinery.     Should  any  of 


FIG.    0.      SPECIAL    SMOKELESS    COMBUSTION    CHAMBER 


used,  and  its  exhaust  is  likewise  equipped  with  back 
pressure  valve  and  roof  outlet,  and  used  for  heating 
coils  in  the  malt  plant. 

A  smaller  unit,  of  25-k\v.,  110-v.,  325-r.p.m.  Milwau- 
kee Electric  Co.  d.c.  generator  direct  connected  to  a 
Bayley  simple  upright  engine,  furnishes  the  lighting 
power  for  the  entire  plant. 


the  bearings  on  the  system  run  hot,  an  electrical  ther- 
mostat gives  the  alarm  in  the  engine  room  and  the 
indicator  shows  the  position  or  number  of  bearing. 

The  plant  is  also  equipped  with  an  electric  fire 
alarm  system.  On  each  floor  level  of  the  malting 
plant  an  easily  accessible  switch  is  placed,  which  can 
be  operated  to  ring  a  large  gong  in  the  engine  room. 
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This  can  Ije  licard  all  over  the  plant  and  is  intended 
to  call  the  workmen  for  fire  duty.  Suitable  fire  pro- 
tection, such  as  outlets  and  hose,  are  placed  on  each 
floor. 

Machine  Shop 

QNE  of  the  interesting  features  of  the  power  plant  is 
the  machine  shop  and  tools  available  for  repairs 
or  new  ecjuipment  of  machinery.  This  is  equipped 
with  one  24-in.  swing  by  12-ft.  bed,  and  one  12-in. 
swing  by  G-ft.  bed  engine  lathe ;  one  power,  drill- 
press ;  one  26-in.  by  2GMn.  by  G-ft.  planer;  one  Curtis 
pipe-threading  machine  of  capacity  up  to  G-in.  pipe; 
one  power  driven  hack-saw;  one  20-in.  shaper;  one 
emery  grinder;  one  complete  forge  outfit.  Besides  all 
the  necessary  tools  for  the  machines  mentioned  above, 
the  shop  is  also  equipped  with  electric  hand  drills  and 
cylinder  boring  rigs.  A  5-hp.,  110-v.  d.c.  motor  is 
used  as  driving  power  and  can  be  run  either  by  cur- 
rent from  the  engine  room  or  connected  to  outside 
power,  should  a  shutdown  occur  in  the  plant. 

The  feasibility  of  the  machine  shop  is  well  illus- 
trated in  the  various  conveniences  and  contrivances 
found  about  the  plant  and  the  quick  repairs  possible 
at  any  time  of  the  day  or  night.  Examples  of  this 
might  be  mentioned,  such  as  the  rapid  installation  of 
the  stokers  at  a  time  of  urgent  need.     The  belt  con- 


vious  to  the  installation  of  this  device,  2  laborers  were 
constantly  required  to  feed  the  conveyor.  This  labor 
and  loss  of  time  is  now  cheaply  and  more  efficiently 
managed  with  the  mechanical  feeder. 

The  machine  shop  has  even  afforded  means  for  the 
investigation  and  experimental  work  on  various  i)ower 
devices  and  gasoline  engine  carburetors.  It  has  proved 
to  be  not  merely  a  source  of  economy  in  c[uick  and 
inexpensive  repairs  of  the  plant  equipment,  but  it  also 
furnishes  an  incentive  for  the  proposal  of  new  ideas, 
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FIG.  5.     LAYOUT  OP  POWER  PLANT 


veyor  for  the  coal  is  another  instance  of  the  home- 
made appliance.  The  3  motor-driven  pumps  and  the 
motor-driven  air  compressor  in  engine  room  are  all 
examples  of  the  service  to  which  a  machine  shop  might 
be  used.  In  the  malting  plant,  repairs  are  constantly 
being  made  cheaply  and  readily.  One  of  the  recent 
labor-saving  devices  of  particular  interest  is  a  con- 
veyor feeding  device.  This  consists  of  a  cross-shaped 
feeder  being  a  shaft  with  sheet-iron  wings  fastened 
to  it.  This  shaft  is  placed  in  a  trough  which  feeds  a 
spiral  conveyor.  Any  amount  of  malt  may  be  dropped 
into  this  trough  at  one  time  without  danger  of  choking 
the  conveyor,  as  the  feeding  device  permits  only  a 
certain  amount  to  pass  during  each  revolution,  much 
the   same   as   a   revolving   door   in    a   building.      Pre- 


in  that,  if  the  ideas  have  any  value,  they  are  almost 
certain  to  be  applied  and  can  be  made  at  once  or  at 
leisure,  as  the  circumstances  of  the  case  require. 

Recovering  Latent  Heat  of  Steam 

(CONSIDERABLE  heat  is  required  in  the  germina- 
tion process  of  the  barley  and  later  on  in  the  dry- 
ing of  the  completed  malt  proditct.  This  heat  is  fur- 
nished in  2  ways  and  can  be  best  understood  by  refer- 
ence to  Fig.  4.  The  exhaust  steam  from  the  engines 
and  steam  auxiliaries  is  passed  through  heating  coils 
as  shown  in  upper  right-hand  corner.  This  heat  is 
never  sufficient  to  do  the  required  amount  of  work  and 
is  the  main  argument  for  the  economical  use  of  steam 
in  malting  plants,  as  all  latent  heat  of  the  steam  can 
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be  used  and  in  severe  weather  even  live  steam  suitably 
reduced  must  be  supplied  to  the  coils.  To  govern  the 
constancy  in  temperature  and  current  of  the  heat  re- 
quired, anthracite  fires  are  kept  burning  in  the  hot 
air  shafts.  A  Bristol  recording  thermometer  is  used 
to  keep  a  constant  record  of  the  resulting  tempera- 
ture. Should  the  temperature  at  any  time  vary  from 
the  required  degree,  suitable  increase  or  decrease  can 
be  provided  for  in  the  proper  manipulation  of  the  draft 
dampers  and  anthracite  fire. 


Power  requirements  in  the  malting  plant,  besides 
those  already  mentioned,  are  found  mainly  in  the 
30-hp.  drive  of  the  grain  elevators  and  conveyors ;  the 
60-hp.  drives  for  Garden  City  fans  and  the  various 
churning  machines  in  the  germinating  room. 

Niels  Rahr,  chief  engineer  of  the  power  plant,  is  to 
be  praised  for  its  efficient  and  careful  operation,  and 
acknowledgment  is  due  him  for  the  many  courtesies 
extended  and  for  information  so  willingly  given. 


THE  MANNING  BOILER 

Details  of  Its  Design  and  the  Reasons  for  Them 

By  John  A.  Levy 


INTERNALLY  fired  boilers  may  be  horizontal  or 
vertical.  Of  vertical  fire  tube  boilers,  the  Manning 
boiler  is  one  of  the  most  interesting,  and  that  manu- 
factured by  the  Bigelow  Co.  of  New  Haven,  Conn., 
has  some  special  improvements.  Vertical  boilers  were 
originally  of  small  capacity  and  designed  for  low  pres- 
sures, but  as  higher  pressures  were  demanded  and 
larger  units  were  required,  it  was  soon  seen  that  the 
limited  grate  surface  was  a  barrier  to  increasing  the 
heating  surface ;  that  is,  if  the  proper  ratio  of  heating 
surface  to  grate  surface  for  the  best  economy  was  to 
be  maintained,  the  grate  surface   could  be  increased 
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FIG.    1.      SECTION    OF    THE    BIGELOW    MANNING    BOILER 
FIG.  2.     FIRST  FORM  OP  OGEE  RING 
FIG.  3.     IMPROVED  SHAPE  OP  OGEE 

only  by  increasing  the  diameter  of  the  boiler,  which 
for  a  given  thickness  of  plate  would  reduce  the  safe 
working  pressure.  We  can  increase  the  thickness  of 
the  plate,  and  since  the  outer  shell  of  the  boiler  is  not 
in  contact  with  the  fire  the  shell  plates  can  be  made  of 
any  thickness  to  withstand  the  pressure,  consequently 
this  is  just  what  was  done.  Then  difficulties  began  to 
present  themselves ;  the  heavier  plates  were  more  diffi- 
cult to  roll,  the  possibility  of  cold  sheets,  laminations 


and  imperfections  in  the  plate  was  greatly  increased; 
but  what  was  still  more  felt  was  the  increased  cost. 


Thickness  and  Expansion 


W 


TTH  a  view  to  getting  around  these  troubles  the 
Manning  boiler  was  designed  by  Captain  Charles 
Manning,  the  primary  object  being  to  get  an  increased 
grate  area,  without  increasing  the  diameter  of  the 
boiler.  To  accomplish  this  end  a  furnace  of  larger 
diameter  than  the  boiler  was  connected  to  the  boiler 
barrel  by  a  flanged  ring,  which  is  now  commonly  called 
the  ogee  ring,  which  also  acts  as  an  expansion  joint,  pro- 
viding for  the  expansion  and  contraction  of  the  tubes. 
In  other  types  of  vertical  fire-tube  boilers  this  expan- 
sion and  contraction  must  be  taken  up  by  the  small  por- 
tion of  the  crown  sheet,  between  the  outer  edge  and 
the  tubes  which  must  result  in  a  bending  action  at 
this  point. 


PIG.    4.      FORM    OF    EXTENDED    OGEE    RING 
PIG.    5.      DETAIL   OF   PIREDOOR    CONSTRUCTION 


The  original  form  of  the  ogee  ring  is  shown  in 
Fig.  2,  presenting  considerable  flat  surface,  upon  which 
the  pressure  acted,  also  the  expansion  and  contraction 
set  up  a  bending  action  at  the  points  indicated  by  the 
arrows,  thus  defeating  its  purpose  as  an  expansion 
joint.  Figure  3  shows  the  improved  form  of  ogee  ring 
having  the   natural   expansion   curve. 

In  the  earlier  Manning  boilers  the  outer  furnace 
sheet  was  the  same  thickness  as  the  ogee  ring,  while 
the  inner  furnace  sheet  was  made  thin  in  order  better 
to  transmit  the  heat  of  the  furnace  to  the  water. 

This  thick  outer  furnace  sheet  imposed  severe 
strains  on  the  stay  bolts,  causing  them  to  break.  A 
thin  outer  furnace  sheet  was  substituted  for  the  thicker 
one,  because  since  the  water  leg  was  securely  stay- 
bolted,  it  was  safe  to  do  so,  as  the  area  against  which 
the  pressure  acts  in  tending  to  force  the  3  cylinders 
apart  is  the  cross-sectional  area  of  the  space  in   the 
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water  leg,  as  shown  at  tlie  left,  Fig.  1.  But  the  thin 
outer  furnace  sheet  presented  a  new  obstacle,  since 
the  space  between  the  upper  staybolts  and  the  ogee 
ring  presented  an  unstayed  surface,  in  a  cylinder, 
whose  safe  working  pressure  depended  upon  the  diam- 
eter, and  this  thin  sheet  would  not  meet  the  conditions. 
To  make  this  safe,  the  ogee  ring  was  extended  down 
to  the  upper  stay  bolts  and  securely  riveted  to  the 
outer  furnace  sheet.  While  the  pressure  tends  to  set 
this  extended  portion  out  against  the  outer  furnace 
sheet  it  also  calls  for  good  calking.  Fig.  4  illustrates 
clearly  this  construction  of  this  part  of  the  boiler. 

Originally  the  ogee  ring  was  located  down  close 
to  the  crown  sheet  and  hand  holes,  for  access  to  the 
crown  sheet  were  located  in  the  body  of  the  boiler.  In 
the  improved  construction  shown  in  Fig.  4  the  ogee 
ring  is  raised  and  handholes  placed  in  the  outer  fur- 
nace sheet  directly  on  a  line  with  the  crown  sheet. 
These  handholes  are  located  opposite  adjacent  aisles 
between  the  tubes,  which  makes  it  possible  to  clean 
every  inch  of  the  crown  sheet,  thus  removing  what 
many  engineers  considered  a  cause  for  prejudice 
against  this  type  of  boiler.  This  system  of  handholes 
is  known  as  the  Bigelow  cleaning  device,  and  is  orig- 
inal with  that  company. 

Feed  Location 

J^EFERRING  to  Fig.  1,  we  see  that  the  feedpipe  en- 
ters the  body  of  the  boiler  instead  of  the  water  leg. 
There  are  4  reasons  for  this :  First,  if  the  feedpipe 
entered  the  Avater  leg,  the  comparatively  cold  water 
would  be  discharged  directly  against  the  hot  furnace 
sheet;  second,  any  air  mixed  with  the  water  would 
have  a  chance  to  attack  the  staybolts  and  plates  in  the 
water  leg;  third,  since  the  water  leg  forms  a  natural" 
settling  chamber,  the  entering  feed  water  would  keep 
the  sediment  in  continuous  agitation ;  fourth,  as  a 
consequence  of  the  mud  and  sediment  being  kept  agi- 
tated it  would  work  up  onto  the  crown  sheet.  Again, 
while  it  may  not  be  considered  a  reason  for  discharging 
the  feed  water  in  the  body  of  the  boiler,  it  seems  at 
least  worthy  of  consideration,  that  the  feed  water,  en- 
tering where  it  does,  has  a  tendency  to  keep  the  central 
column  of  the  contents  of  sufficient  density  to  prevent 
being  lifted  off  the  crown  sheet  when  the  boiler  is  being 
forced  hard.  We  are  led  to  see  the  weight  of  this 
argument  by  the  fact  that  the  circulation  in  this  boiler 
is  up  the  center  and  down  the  side. 

An  article  appearing  in  a  prominent  power  plant 
journal,  shortly  after  the  failure  of  one  of  the  Man- 
ning boilers  in  the  Amoskeag  Mills  at  Manchester, 
N.  H.,  states  the  cause  of  the  explosion  to  be,  accord- 
ing to  Captain  Manning,  that  the  fireman  had  the  feed 
valve  shut,  in  order  to  aid  in  regaining  a  slight  drop 
in  the  steam  pressure,  and  the  boiler  being  forced  to 
its  utmost,  the  central  column  over  the  crown  sheet 
became  light  enough  to  be  lifted  off  the  crowm  sheet, 
thus  allowing  the  crown  sheet  to  become  overheated, 
and  the  190  lb.  pressure  forced  it  downward,  pulling 
the  tube  ends  through  the  sheet. 

Failure  of  this  type  of  boiler  is  a  rare  occurrence. 
In  order  to  settle  controversies  as  to  what  was  really 
the  weakest  part  of  the  Manning  boiler,  tests  have 
been  made,  accounts  of  which  have  previously  been 
printed,  Avith  the  result  that  the  boiler  failed  by  the 
collapsing  of  the  tubes,  but  even  this  did  not  occur 
until  the  pressure  had  been  raised,  on  one  occasion  to 
over  900  lb.  per  sq.  in. 


In  Fig.  5  is  illustrated  the  furnace  door  opening, 
which  is  constructed  by  first  cutting  elliptical  openings 
in  the  furnace  sheets,  after  which  the  plate  around  the 
openings  is  heated  and  the  sheets  flanged  outward  by  a 
hydraulic  flanging  machine,  until  the  edges  of  the 
sheets  meet,  and  are  then  riveted  together.  With  this 
form  of  construction  the  rivets  are  not  in  direct  con- 
tact with  the  fire  and  the  possibility  of  leaky  rivets 

is  avoided.  _, 

Mannmg  Advantages 

§OME  advantages  of  the  Manning  boiler  are,  total 
absence  of  brick  setting,  making  the  cost  of  installa- 
tion low ;  as  the  boiler  is  internally  fired,  there  are  no 
air  leaks  into  the  furnace;  a  great  saving  in  floor  space, 
which  in  some  localities  is  very  important ;  and  the 
boiler  will  furnish  superheated  steam. 

The  amount  of  superheat  varies  with  the  size  of 
boiler,  and  the  water  level,  but  a  boiler  of  500  hp. 
capacity  with  tubes  20  ft.  long  iand  the  water  carried 
at  7  ft.  below  the  upper  tube  sheet  will  furnish  steam 
superheated  50  deg.,  when  the  boiler  is  worked  at  its 
rated  capacity.  As  this  superheat  is  obtained  without 
any  additional  cost,  and  without  extra  apparatus,  it 
has  a  direct  bearing  on  the  over-all  efficiency  and 
economy  of  the  boiler. 

Frequently  the  Manning  boiler  is  equipped  with 
mechanical  stokers,  in  wdiich  case  the  boiler  is  sup- 
ported by  lugs  riveted  to  the  side  of  the  boiler,  these 
lugs  resting  on  steel  frame  work,  which  can  be  erected 
to  bring  the  boiler  to  any  desired  height.  When  hand 
fired  the  boiler  rests  on  a  brick  base  which  also  forms 
the  ash  pit  or  on  a  metal  base,  furnished  by  the  build- 
ers of  the  boiler.  Handholes  are  provided  around  the 
lower  part  of  the  water  leg,  for  cleaning  out  pur- 
poses. The  top,  which  is  set  loosely  on  the  boiler 
proper,  is  provided  with  an  opening  to  which  is  at- 
tached the  smoke  flue,  and  the  top  can  be  moved 
around  so  as  to  bring  the  opening  to  any  convenient 
position.  

In  connection  with  the  recent  contract  for  an  indi- 
vidual plant  for  the  Chicago  Postofifice,  some  peculiar 
figures  are  given  out.  The  rate  formerly  paid  to  the 
Commonwealth-Edison  Co.  was  3  cents  a  kilowatt-hour, 
amounting  to  about  $25,000  a  year.  When  the  installa- 
tion became  probable,  a  rate  of  1.5  cents  was  offered, 
whereas  private  companies  using  more  current  than  the 
government  were  paying  2  cents.  It  was  estimated  that 
the  new  plant  would  save  some  $10,000  a  year,  making 
the  cost  about  $15,000,  whereas  the  new  rate  for  Edison 
current  would  make  the  cost  $12,500.  Exact  conditions 
of  the  Edison  offer  are  not  known,  however,  and  other 
features  than  cost  may,  probably,  have  been  the  deter- 
mining factors. 

Based  on  this  and  other  rates  which  seem  unfairly 
discriminating  to  the  Council  Committee,  recommenda- 
tion has  been  made  for  revision  in  the  rate  schedule  in 
one  of  the  following  ways: 

1.  Lighting  rate  10  cents  a  kw.-hr.  for  first  hour's 
daily  use  of  maximum  demand,  5  cents  for  second  and 
3  cents  for  all  over  2,  thus  placing  retail  light  and  power 
on  the  same  basis. 

2.  Reduction  in  the  primary  rate  for  both  light  and 
power  below  a   lo-cent  maximum. 

3.  Reduction  in  the  secondary  rate  for  both  light  and 
power  below  a  5-cent  maximum. 

4.  Reduction  in  the  hours  of  daily  use  of  maximum 
demand  before  the  secondary  rate  applies. 

Also  it  is  recommended  that  a  number  of  special  dis- 
counts now  granted  to  several  classes  of  customers  be 
eliminated. 
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SUPERHEATED  STEAM  IN  THE  POWER  STATION* 


By  Arthur  S.  Mann 


MANY  questions  in  regard  to  the  use  of  super- 
heated steam  can  be  answered  mathematically 
by  reference  to  some  of  the  older  laws  usually 
applied  to  the  behavior  of  water  vapor.  There 
are,  however,  questions  of  a  very  practical  nature 
which,  while  they  may  or  may  not  fall  actually  into 
the  category  of  mathematical  problems,  are  of  vital 
importance  in  determining  the  practical  advantages 
in  the  use  of  high  temperatures. 

A  portion  of  any  saving  to  come  from  the  adoption 
of  superheated  steam  for  power  generation  purposes 
will  depend  upon  the  ease  or  difficulty  encountered  in 
making  and  in  handling  it  in  a  steam  station.  Laws 
governing  the  generation  and  subsequent  action  of 
saturated  steam  are  understood.  There  are  some  fea- 
tures in  the  action  of  superheated  steam,  however,  for 
which  there  may  be  a  perfectly  plausible  and  scien- 
tific explanation,  but  which  are  in  a  sense  unexpected 
and  which  can  be  provided  for  in  a  practical  way 
without  a  complete  analytic  explanation  if  the  facts 
are  understood;  the  mere  knowledge  of  such  facts  will 
make  it  possible  to  guard  against  error  in  design  of 
steam  chambers  and  piping  systems. 

These  paragraphs  will  relate  some  of  the  experi- 
ences met  in  a  plant  of  8000  boiler  horsepower,  gen- 
erating steam  of  185  lb.  pressure  and  200  deg.  F. 
superheat. 

The  superheaters  are  a  part  of  the  boilers.  There 
are  3  banks  of  tubes  in  a  complete  unit  which  make 
vip  the  heating  surface,  and  the  middle  one  of  these 
banks  forms  the  superheater.  The  water-tube  heating 
surface  measures  400  sq.  ft.  in  area  and  the  super- 
heating tube  surface  1700  sq.  ft.  The  stokers  are  of 
the  underfeed  type  and  the  air  supply  comes  to  the 
fire  under  pressure. 

Furnace  temperature  is  about  2400  deg.  F.,  and 
the  temperature  of  the  furnace  gases  is  about  900  deg. 
F.  when  they  encounter  the  second  or  superheater 
bank  of  tubes.  With  steady  fires  and  with  a  boiler 
steaming  at  normal  rating  the  superheat  is  very  close 
to  200  deg.  F.  In  one  boiler  trial  having  a  feed 
temperature  of  118  deg.  F.,  the  superheat  was  205  deg. 
F.,  the  boiler  rating  being  102  per  cent.,  that  is  2  per 
cent  in  excess  of  normal  capacity,  and  other  trials 
have  varied  but  slightly  from  these  results. 

Gases  leaving  the  superheater  bank  have  a  temper- 
ature of  615  deg.  F.,  and  at  the  uptake  this  tempera- 
ture has  fallen  to  445  deg.  F.  or  135  deg.  below  the 
temperature  of  the  outgoing  steam. 

When  one  of  these  boilers  was  first  started  up,  it 
was  felt  that  great  care  should  be  taken  to  avoid 
overheating  the  superheater  tubes^.  Provision  was 
made  for  flooding  the  surface  exposed  to  the  gases  and 
the  superheater  was  filled  full  of  water  and  gradually 
drawn  down  until  it  was  filled  entirely  with  steam  as 
the  fires  gained  in  temperature  and  steam  was  raised 
so  that  there  was  a  flow  through  the  tubes.  It  is  well 
nigh  impossible  to  injure  superheater  tubes  when 
boilers  are  put  in  service  in  this  way.  There  is  a  dis- 
advantage, however,  in  that  there  may  be  a  deposit  of 
very  dirty  water  in  the  superheater  tubes  and  the 
ability  to  start  in  a  simple  way  is  to  be  desired. 

It  was  found  on  trial  that  it  was  unnecessary  to 
flood  the  superheater  in  starting  new  fires  and  that  the 
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tubes  and  joints  would  withstand  any  stresses  put 
upon  them  provided  the  fire  was  started  slowly,  per- 
haps a  little  more  slowly  than  would  be  considered 
safe  practice  with  a  regular  saturated  steam  boiler. 

The  superheater  tubes  are  heavy  Avrought-steel  and 
are  weldless.  Very  little  trouble  has  been  met  in  the 
care  and  management  of  the  boiler  and  superheater. 
Some  of  the  tubes  have  been  re-rolled  after  the  boiler 
was  put  in  service ;  but  in  no  case  has  a  tube  been 
re-rolled  more  than  once  and  the  boilers  have  been  in 
use  about  2  years.  Not  a  single  tube  has  been  taken 
out  or  been  injured  in  any  way. 

The  degree  of  superheat  is  fairly  uniform  for  mod- 
erate changes  in  the  amount  of  steam  delivered.  The 
hotter  the  fire,  the  hotter  the  gases  about  the  super- 
heater tubes ;  but  at  the  same  time  more  steam  is  pass- 
ing through  the  superheater  tubes  and  there  is  more 
substance  to  absorb  heat.  During  a  day's  run  the 
temperature  will  not  vary  more  than  40  deg..  pro- 
vided the  feed  water  has  a  regular  temperature.  WHien 
the  fires  are  cleaned,  however^  and  there  is  no  steam 
flowing  through  the  superheater  tubes,  the  steam  that 
is  there  becomes  hotter,  averaging  30  deg.  above  the 
maximum  of  the  day. 

It  is  possible  by  forcing  fires  to  increase  the  degree 
of  superheat  to  320  deg.  F.,  giving  a  final  temperature 
of  692  deg.,  and  even  at  this  temperature  there  is  no 
trouble  with  the  superheater  though  the  gases  enter- 
ing the  superheater  bank  are  well  on  to  1200  deg.  in 
temperature. 

It  has  been  found  that  it  is  possible  to  have  super- 
heated steam  and  water  in  the  same  vessel.  This  is 
true  even  when  every  opportunity  is  given  to  steam 
to  pick  up  the  water  and  diminish  its  own  superheat. 

The  superheater  is  made  up  of  2  horizontal  drums 
about  8  ft.  apart,  one  placed  almost  directly  over  the 
other  with  2-in.  tubes  extending  from  the  lower  to  the 
upper.  Steam  enters  the  upper  drum,  makes  2  down- 
ward and  2  upward  passes  between  the  drums  and 
leaves  the  upper  drum  to  go  to  the  steam  system. 

There  is  no  deposit  of  water  in  the  lower  drum 
while  the  boiler  is  making  steam.  If,  however,  the 
boiler  stops  steaming  and  the  fires  are  held  in  check 
long  enough  to  allow  the  furnace  gases  to  cool  down, 
there  is  a  deposit  of  water  in  the  lower  superheater 
drum.  If  this  water  is  allowed  to  accumulate,  there 
is  a  very  considerable  amount  to  be  dealt  with  in 
the  morning,  4  or  5  in.  along  the  bottom  of  the  drum, 
perhaps. 

When  the  fires  are  brought  up  again,  the  out- 
going steam  is  superheated  in  a  very  short  time  fully 
up  to  the  regular  average ;  but  the  water  in  the  bot- 
tom drum  is  not  absorbed  by  the  hot  steam  sweeping 
over  it.  The  surface  of  the  water  being  some  20  sq. 
ft.  in  area,  the  steam  superheated  on  an  average  of  100 
deg.  passing  over  it  at  the  rate  of  about  3  ft.  a  second, 
it  would  appear  that  this  whole  volume  of  water 
should  be  taken  up  and  made  into  steam  in  less  than 
30  min.,  particularly  as  the  water  itself  is  at  the  boiling 
point,  or  very  near  it.  This  water  is  not  taken  up  by 
the  steam,  however.  It  lies  in  the  bottom  of  the  drum 
until  it  is  drawn  out  through  a  drain  pipe. 

Even  though  the  rate  of  travel  of  the  steam  over 
the  surface  is  slow,  there  is  a  decided  tendency  of  the 
steam  to  pick  this  water  up  in  slugs  and  carry  it  as 
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water  over  to  the  steam  pipe  and  into  the  steam  ports 
and  passages;  and  so  far  as  it  has  been  possible  to 
observe,  there  is  very  little  tendency  to  evaporate 
this  water.  It  collects  until  there  is  an  appreciable 
volume  and  then  it  is  delivered  in  a  body  with  the 
steam   current. 

As  a  consequence  of  this  action,  all  low  points  and 
pockets  in  a  system  intended  to  convey  superheated 
steam,  must  be  drained  as  carefully  as  if  the  same 
system  were  to  be  used  for  saturated  steam.  It  will 
not  do  to  depend  upon  the  supposed  readiness  of 
superheated  steam  to  absorb  water  as  it  passes  above 
the  water  surface. 

It  is  not  intended  to  give  the  idea  that  superheated 
steam  will  of  itself  deposit  water  as  it  travels  through 
a  pipe;  but,  if  the  water  is  there,  it  will  not  be  absorbed 
gradually  until  it  has  all  nicely  disappeared.  It  is 
picked  up  in  slugs  and  there  is  the  same  danger  from 
water  hammer  that  is  met  with  in  saturated  steam 
pipe  systems. 

Friction  of  superheated  steam  within  a  pipe  appears 
to  be  greater  than  the  friction  of  saturated  steam.  It 
has  been  found  economical  to  give  the  steam  high 
velocity  because  of  the  relatively  low  radiation  loss 
and,  though  the  actual  drop  in  pressure  is  relatively 
larger,  it  may  not  be  a  mistake  to  submit  to  the  loss 
of  pressure  from  the  boiler  in  order  to  avoid  radiation 
losses  from  the  pipe  system.  In  the  plant  above  de- 
scribed the  velocity  is  about  50  ft.  a  second  through 
a  system  complicated  by  many  elbows. 

The  question  of  pipe  covering  is  an  important  one, 
as  the  temperature  difference,  which  is  a  factor  con- 
tributing toward  the  loss  in  pipe  radiation,  is  over  60 
per  cent  greater  at  regular  loads  and  90  per  cent 
greater  at  overloads,  so  that  roughly  there  is  60  per 
cent  greater  chance  for  loss  than  would  be  met  under 
like  conditions  with  saturated  steam.  It  has  been 
found  a  money-saving  plan  to  use  covering  2  in.  thick 
on  saturated  steam  work.  After  careful  calculations 
had  been  made  a  thickness  of  4.5  in.  was  chosen  for 
the  plant  under  consideration  and  when  this  covering 
was  put  on,  great  care  was  used  to  make  good  joints 
between  covering  sections,  all  possible  leaks  through 
covering  and  between  covering  and  pipe  walls  being 
stopped  up. 

This  thickness  of  covering  was  applied  to  pipe  and 
flanges  alike,  the  covering  forming  a  compact  body 
from  end  to  end.  The  covering  over  the  body  of  the 
pipe  is  finished  with  a  canvas  jacket;  but  this  canvas 
is  not  carried  over  the  flanges  because  of  the  fire 
risk. 

In  laying  out  a  system  of  pipe,  particular  attention 
must  be  given  to  provision  for  expansion  of  long  lines. 
This  is  true  of  lines  conveying  saturated  steam  and 
more  than  ever  true  with  steam  at  580  deg.  F.  The 
expansion  is  about  double  what  it  is  in  an  ordinary 
pipe  system,  3  in.  to  ever}^  100  ft.  being  the  average 
for  covered  pipe,  and  branches  100  ft.  from  an  anchor 
])oint  must  be  long  enough  to  give  3  in.  safety,  if  the 
main  is  put  up  cold  and  is  cut  to  exact  length. 

It  is  not  difficult  to  find  a  form  of  steam  pipe  joint 
which  will  be  tight  for  superheated  steam  at  the  pres- 
sures and  temperatures  under  discussion.  It  may  not 
overstate  the  case  to  say  that  any  good  joint  that 
would  be  adapted  for  saturated  steam  of  equal  pres- 
sure will  hold  superheated  steam.  The  question  of 
gaskets,  however,  must  be  considered  carefully,  and 
it  is  extremely  easy  to  be  deceived  by  the  action  of  a 
gasket. 


Out  of  7  sorts  of  gaskets  not  one  has  been  proved 
a  failure  during  a  3  months'  trial.  The  real  test  of  a 
gasket,  however,  is  found  in  the  number  of  times 
which  it  will  successfully  go  through  the  operation 
of  resisting  the  passage  of  water  of  condensation  and 
whatever  water  may  come  from  the  lowering  of  pres- 
sure and  drawing  down  the  main  and  through  stag- 
nant steam  in  the  pipe  for  a  more  or  less  extended 
period.  What  is  really  wanted  is  a  packing  that  will 
always  act  in  a  predetermined  way  under  certain 
stated  conditions. 

Certain  metal  joints  have  served  the  purpose  for 
over  a  year  and  there  are  joints  in  the  station  under 
discussion  that  have  stood  for  2  yr.,  undergoing  such 
changes  in  temperature  a  great  many  times.  It  fre- 
quently happens,  however,  that  a  pipe  joint  adjacent 
to  one  of  these  joints  which  have  stood  so  well,  both 
provided  with  metal  gaskets,  will  fail  in  3  or  4  months 
and  be  unreliable  in  every  way. 

While  the  metal  gasket  is  not  to  be  condemned, 
the  success  of  some  of  the  sheet  packings  has  been  so 
marked  that  for  general  work  they  may  be  safely 
chosen.  All  of  the  more  successful  sorts  have  a  great 
deal  of  asbestos  in  their  makeup ;  in  fact,  there  are 
4  kinds  of  asbestos  sheet  packing  in  use  at  the  station 
now  and  there  is  but  1  failure  charged  against  these 
4.  It  seems  safe  to  say,  that,  if  the  joints  face  up 
fair  and  are  provided  with  plenty  of  good  stout  bolts 
and  the  flanges  themselves  are  heavy,  no  great  diffi- 
culty will  be  experienced  in  making  sound  joints. 

The  difficulties  met  in  the  handling  of  superheated 
steam  are  not  severe,  are  not  of  a  character  that  can- 
not be  overcome,  and  the  additional  expense,  over 
and  above  that  met  in  a  saturated  steam  plant,  is 
trivial. 


At  Big  Creek,  about  8o  miles  east  of  Fresno,  Calif., 
an  immense  hydraulic  development  will  soon  be  started 
by  the  Pacific  Light  &  Power  Corporation,  involving  the 
construction  of  2  plants  and  the  ultimate  supply  of  300,- 
000  hp.  to  Los  Angeles. 

A  dam  160  ft.  high  by  2700  ft.  in  length  will  be 
built  on  Big  Creek,  impounding  a  lake  6  miles  long  by 
1.5  miles  wide,  and  from  this  the  water  will  be  carried 
3.5  miles  through  a  12-ft.  tunnel,  where  it  will  drop  2100 
it.  in  the  space  of  0.5  mile  to  the  first  of  the  power 
houses.  Then  the  water  will  be  carried  6  miles  further 
and  will  drop  1900  ft.  to  a  second  power  house  through 
4  penstocks,  each  9  ft.  6  in.  in  diameter  at  the  top,  and 
discharging  through  a  4-in.  nozzle  onto  the  impulse  water 
wheels. 

The  power  stations  will  be  143  ft.  in  height,  171  ft.  in 
length  and  84  ft.  in  width.  Secondary  dams  will  be 
erected  at  the  power  stations,  90  and  75  ft.  in  height 
respectively. 

From  the  second  power  station  a  transmission  line 
240  miles  in  length  will  carry  current  at  150,000  volts 
to  Los  Angeles.  The  reservoir  capacity  of  the  system 
will  be  sufficient  to  furnish  a  year's  supply  of  water, 
even  if  no  rain  were  to  fall. 

In  order  to  build  this  system,  a  railroad  connection 
has  been  run  from  near  Fresno  some  60  miles  into  the 
mountains,  and  2  inclines  built,  up  which  freight  engines 
have  been  hauled  to  be  used  on  the  bed  of  the  storage 
reservoir  in  clearing  timber  and  carrying  sand  and  gravel. 
The  dams  will  call  for  more  than  3500  cars  of  cement 
and  the  force  employed  will  be  3000  men  during  the  con- 
struction period.  The  total  freight  required  for  the 
first  installation,  the  2  power  stations  mentioned,  reaches 
7000  cars,  or  150,000  tons. 
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HORIZONTAL  CURTIS  STEAM  TURBINES 

Instructions    for    Installing    and    Operating    Turbines 


MANY  of.  the  directions  for  the  installation  and 
maintenance  of  Curtis  vertical  turbines  which 
have  been  published  in  Practical  Engineer  with- 
in the  past  year  apply  to  the  horizontal  type,  so 
that  only  specific  directions  applying  to  the  latter  are 
given  in  this  article. 

Foundation  and  Alinement 

'PHE  pier  underneath  the  middle  bearing  should  be  a 
solid  wall  and  the  turbine  foundation  as  a  whole 
should  be  isolated  from  the  foundation  or  walls  of  the 
building.  All  air  passages  in  the  foundation  under  the 
generator  should  be  painted  with  asphaltum  to  avoid  dust, 
and  suitable  openings  in  the  foundation  should  be  pro- 
vided for  connection  to  the  condenser.     The  base  should 


FIG.   1.     EMERGENCY   GOVERNOR 

1,    Emergency    governor    ring;    2,    Emergency    governor    guide    block 
3,    Emergency    governor    spring    box ;     4,    Emergency    governor    spindle 
5,    Emergency    governor    stop;    6,    Bushing    for    (2);    7,    Collar    for    (3) 
8,  Adjusting  nut  for   (4);   9,   Guide  pin  for   (1);    10,  Cotter  pin  for   (5), 
12,    Bushing   for    (3);    13,    Emergency   governor    spring;    14,    Support   for 
(13);    15,   Rivet  for    (1),    (2)    and    (3). 

be  supported  on  each  of  the  long  sides  of  its  foundation 
by  iron  wedges  or  shims  about  4  ft.  apart.  These  should 
be  of  sufficient  thickness  to  raise  the  base  1  in.  clear  of 
the  foundation  surface  to  which  it  is  to  be  grouted. 
Around  the  foundation  bolt  holes  there  are  machined 
bosses  which  can  be  used  for  accurately  leveling  the  base ; 
and  in  machines  that  are  shipped  disassembled  when 
ready  to  start  lining  up,  the  pedestals  should  be  set  on 
the  base  and  alinement  made  by  a  tight  line  through  the 
pedestals  with  bearing  shells  in  position,  particular  atten- 
tion being  given  to  the  turbine  end  bearing,  to  insure 
proper  alinement  of  this  bearing  at  each  end,  as  a  slight 
variation  in  tlie  position  of  this  pedestal  will  interfere 
with  the  satisfactory  operation  of  the  worm  and  worm 
wheel  governor  drive. 


To  compensate  for  expansion  and  wear  of  bearings, 
the  shims  for  pedestals  and  generator,  which  are  marked 
at  the  factory  for  identification,  should  be  placed  in  their 
respective  positions.  No  shims  should  be  used  between 
the  supporting  pads  of  base  and  the  feet  of  turbine. 

Emergency  Governor 

|T  is  important  that  all  steam  turbines  be  equipped 
*  with  a  simple  speed  limiting  device  which  will  oper- 
ate in  case  the  regular  governing  device  should  fail.  The 
standard  device  used  on  these  machines  is  shown  in  Fig.  1. 


FIG.  2.   ARRANGEMENT  OF  HYDRAULIC  MECHANISM 

1,  Turbine  base;  2,  Turbine  casing,  top  half;  3',  Turbine  head;  4, 
Valve  casing;  5,  Standard  for  turbine  end  bearing;  6,  Cap  for  turbine 
and  bearing;  7,  Gear  oil  pump;  8,  Gear  casing;  9,  Governor  dome;  10, 
Governor  beam;  11,  Cam;  12,  Cam  shaft;  13,  Cam  shaft  bracket;  14, 
Piston   rod;    15,   Hydraulic   cylinder;    16,    Pilot   valve   chest. 

It  consists  of  2  rings  of  steel  encircling  the  shaft  and  riv- 
eted to  a  block  and  a  spring  box ;  and  the  whole  mechan- 
ism is  supported  by  a  bolt  or  spindle  passing  through  the 
shaft  and  held  rigidly  in  place  against  a  shoulder  by  a 
cottered  nut.  The  guide  block  is  fitted  with  a  bronze 
bushing  through  which  the  shank  of  the  cottered  nut  may 
slide. 


FIG.    3.      ASSEMBLY    OF   HORIZONTAL   CURTIS    TURBINE 

The  spring  box  contains  a  spring  which  is  pressed 
against  the  bottom  of  the  box  by  the  adjusting  nut 
which  is  threaded  on  the  supporting  bolt.  The  guide 
pins  prevent  the  mechanism  from  leaving  its  proper  plane 
of  rotation  when  starting  and  stopping.  The  emergency 
governor  can  be  removed  from  its  position  without  dis- 
tur])ing   the  adjustment   by  simply  removing  the   cotter 
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pin  and  nut,  and  then  drawing  the  bolt  with  nut  and 
spring  through  the  shaft.  In  assembhng,  draw  the 
cottered  nut  up  tight  and  be  sure  to  place  the  cotter  pin 
in  position  properly  spread.  The  only  adjustment  of  the 
governor  is  the  tightening  or  loosening  of  the  spring  to 
raise  or  lower  respectively  the  tripping  speed. 

The  emergency  governor  is  normally  carried  by  the 
shaft  in  a  concentric  position.  The  trip  finger  is  set 
%  in.  from  the  rings  when  they  are  concentric  with  the 
shaft.  The  governor  is  slightly  unbalanced  and  the  cen- 
trifugal strain  of  this  unbalancing  is  counteracted  by  the 
helical  spring.  When  the  speed  increases  to  10  per  cent 
above  normal  this  centrifugal  effort  overcomes  the  spring, 
and  the  rings  move  out  at  the  spring  side  into  an  eccen- 
tric position.     In  this  position  they  strike  the  trip  finger 


FIG.    4.       CROSS    SECTION    OF    TURBINE 

1,  Turbine  head  with  bolts;  2,  First  diaphragm  with  centering  pins; 
3,  Second  diaphragm  with  centering  pins;  4,  Third  diaphragm  with 
centering  pins;  5,  First  diaphragm  packing;  6,  Sleeve  for  packing; 
7,  First  retaining  ring  with  rivets;  8,  Second  retaining  ring  with  rivets; 
9,  Second  diaphragm  packing  (same  components)  ;  10,  Third  diaphragm 
packing  (same  components);  11,  Valve  casing;  12,  First  stage  nozzle 
with  bolts  and  locking  device;  13,  Second  stage  nozzle  with  bolts  and 
locking  device;  14,  First  stage  wheel;  15,  Bucket  wheel  spider;  16, 
First  wheel  disk  with  rivets  and  spacer;  17,  Second  wheel  disk  with 
rivets  and  spacer;  18',  Collars  with  rivets  and  spacer;  19,  First  row 
bucket  wheel  segments  with  rivets;  20,  Second  row  bucket  wheel  seg- 
ments with  rivets;  21,  Second  stage  wheel  (same  components);  22,  Third 
stage  wheel  (same  components)  ;  23,  Fourth  stage  wheel  (same  compo- 
nents) ;  24,  Intermediate  holder,  upper  half;  25,  First  stage  intermediate 
segment  complete  with  calking  keys;  26,  Second  stage  intermediate  seg- 
ment complete  with  calking  keys:  27,  Third  stage  intermediate  segment 
complete  with  calking  keys;  28,  Fourth  stage  intermediate  segment  com- 
plete with  calking   keys;    29,   Turbine   shaft. 

or  lever  of  the  tripping  mechanism  which  trips  the 
throttle  valve.  It  is  essential  when  the  emergency  trips 
that  the  steam  valve  shall  close  tightly  to  bring  the  tur- 
bine to  rest. 

Mechanism  of  the  emergency  governor  should  be 
thoroughly  understood  by  everyone  who  has  to  do  with 
the  operation  of  the  turbine,  as  there  is  no  other  device 
upon  which  so  much  depends.  The  governor  should  be 
frequently  inspected  and  systematically  operated  at  regu- 
lar intervals  so  as  to  guard  against  the  possibility  of  de- 
terioration or  variation  of  adjustment.  No  turbine  should 
be  kept  in  service  unless  it  is  known  that  this  device  is 
in  a  reliable  condition. 

In  case  the  emergency  governor  has  been  slushed  with 
anti-rusting  compound,  this  part  should  be  taken  apart 
and  thoroughly  cleaned  before  it  is  re-assembled. 


Thrusts,  Bearings  and  Lubrication 

'ptTREE  main  bearings  of  the  set  as  well 
governor  and  pump  drive  are  supplied  with 

lubrication  from  the  gear  pump  shown  in  Fig.  2. 

Bolted  to  the  turbine  end  pillow  block  is  a  bearing 

supporting  a  vertical  shaft  extending  down  into  the  pump 


as    the 
forced 


casing.  This  shaft  is  driven  by  a  worm  and  gear  from 
the  main  shaft.  The  upper  end  of  the  shaft  supports 
the  operating  governor  and  to  the  lower  end  is  attached 
the  gear  oil  pump.  The  axial  thrust  on  this  shaft  is  taken 
up  by  the  thrust  bearing,  located  above  the  bronze  bush- 
ing which  is  pressed  into  the  top  of  gear  casing.  On  the 
base  is  provided  an  auxiliary  steam  driven  pump,  which 
is  to  be  used  in  starting,  in  order  to  avoid  cutting  of  the 
main  bearings  before  the  turbine  gets  up  to  such  speed 
as  to  give  the  proper  oil  pressure,  or  in  case  of  accident 
to  the  gear  pump. 

End  play  of  the  main  shaft  is  limited  at  each  end 
of  the  turbine  end  bearing  by  roller  thrust  bearings. 
Each  of  these  thrusts  consists  of  2  hardened  steel  plates 
with  roller  cage;  the  latter  being  self-contained  so  that 
there  are  no  loose  rollers. 

The  end  play  and  position  of  the  wheels  are  adjusted 
by  "U"  shaped  shims  placed  between  the  stationary 
thrust  washers  and  the  ends  of  the  bearing.  The 
thrusts   are   lubricated   by   the   overflow    from   the   main 
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FIG.     5.       HYDRAULIC    OPERATING    CYLINDER    AND    PILOT 

VALVE 

1,  Hydraulic  cylinder;  2,  Cvlinder  head;  3,  Stuffing  gland  for  (2); 
4,  Nut  for  stuffing  box;  5,  Piston;  6.  Piston  ring;  7,  Piston  rod;  8, 
Piston  rod  nut;  9,  Pilot  valve;  10,  Pilot  valve  chest;  11,  Pilot  valve 
stem;  12,  Pilot  valve  stem  guide;  13,  Pilot  valve  pivot  clamp;  14,  Pilot 
valve  middle  bushing;  15,  Pilot  valve  end  bushing;  16,  Pilot  valve  seat 
bushing  (hardened  steel);  17.  Floating  lever;  18,  Differential  lever; 
19.  Link  for  (18);  20,  Rod  end —  adjustable;  21,  Connection  to  gover- 
nor  lever. 

bearing.  Pressure  gages  are  attached  to  the  system 
to  show  the  pressure  of  oil,  and  a  pressure  of  approxi- 
mately 75  lb.  should  be  maintained  on  the  hydraulic 
cylincler,  this  pressure  may  be  regulated  by  the  •>l;-in. 
relief  valve  placed  above  and  discharging  into  the  oil 
reservoir.  An  oil  pressure  of  from  15  lb.  minimum  to 
25  lb.  maximum  is  sufficient  for  the  main  bearings  and 
is  adjusted  by  the  handwheel  of  the  baffler,  which  is  a 
device  for  reducing  the  oil  pressure. 

All  pressure  gages  furnished  with  the  turbine  should 
be  throttled  sufficiently  to  reduce  needless  vibration  and 
consequent  wear  on  the  internal  mechanism. 

Oil  is  cooled  as  it  circulates  through  the  main  bear- 
ing linings,  the  bottom  halves  of  which  are  equipped  with 
a  number  of  coils  of  copper  pipe  imbedded  in  the  babbitt. 
The  inlet  and  outlet  connections  to  these  coils  are  made 
from  the  outside  of  the  main  bearing  pedestals  and  it  is 
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necessary  to  break  these  connections  before  removing  the 
Hning.  Each  branch  is  provided  with  a  plug  valve  for 
adjusting  the  supply  of  water  to  the  bearing  it  feeds. 
The  discharged  water  passes  through  a  sight  discharge 
coupling  into  the  drain  pipe. 

This  system  of  lubrication  is  perfectly  reliable  and 
needs  little  attention.  It  is  important  that  the  oil  be 
absolutely  free  from  all  substances,  such  as  particles  of 
waste  or  grit,  and  to  guard  against  the  introduction  of 
any  foreign  matter,  2  strainers  are  attached  to  the 
bracket  which  is  bolted  ro  the  end  cover  on  the  oil  reser- 
voir in  the  base  of  the  turbine  and  through  which  the 
oil  flows  to  the  pump.  By  removing  top  cover  of  the  oil 
reservoir  the  strainers  may  be  taken  out  for  examination 
or  cleaning,  whether  the  turbine  is  in  operation  or  not. 
One  strainer  should  be  taken  out  at  a  time,  cleaned  and 
replaced  before  removing  the  second  one.  In  addition 
there  is  a  cheese  cloth  strainer  placed  over  the  metal 
strainers  through  which  the  oil  is  poured  through  the  top 
opening  when  first  filling  reservoir.  The  oil  in  the 
reservoir  should  stand  a  little  below  the  top  of  the 
strainers. 


COMPRESSED  AIR-HUMIDITY 
PROBLEM 

By  Frank  Richards 

I  WAS  much  interested  in  the  "Air  Compressor 
Problem"  of  E.  S.  R.  in  Practical  Engineer  for 
March   15,   and   I   regret  to   say  that  the   solution 

offered  by  J.  R.  Morton  in  the  June  1  issue,  chang- 
ing the  location  of  the  pipes  leading  into  and  out  of  the 
air  receiver,  cannot  be  regarded  as  complete  or  satis- 
factory. Indeed,  it  is  not  easy  to  state  the  problem 
involved,  and  still  less  the  solution  of  it,  without  the 
use  of  many  words. 

In  this  case,  it  will  be  remembered,  compressed 
air  was  used  for  blowing  out  electric  generators,  with 
the  not  unfamiliar  result  that  the  air  jet  delivered  also 
more  or  less  water,  and  the  question  arose  as  to  how 
to  be  able  to  deliver  dry  air. 

To  begin  with,  there  is  practically  no  such  thing 
as  dry  air.  So  far  as  the  water  nuisance  is  concerned, 
it  generally  makes  little  actual  difference  where  the 
air  is  taken  from,  as  all  atmospheric  air,  free  air, 
carries  moisture,  and  when  air  is  sufficiently  com- 
pressed it  has  more  moisture  than  it  can  carry,  and 
then  the  released  water  becomes  a  nuisance  or  worse, 
as  in  the  case  under  consideration.  The  problem  is 
to  get  rid  of  the  surplus  moisture  before  it  can  cause 
trouble,  and  the  conditions  of  air  compression  and 
transmission  generally  furnish  the  opportunity,  how- 
ever little  it  may  heretofore  have  been  availed  of. 

In  the  daily  meteorological  reports  in  the  papers 
the  humidity  of  the  air  is  one  of  the  most  important 
items,  and  it  shows  a  much  wider  range  of  fluctuation 
and  more  rapid  changes  than  either  the  temperature 
or  the  barometric  pressure,  Avhich  suggests  what  an 
active  business  is  done  by  the  atmosphere  in  the  water 
carrying  line. 

The  capacity  of  air  for  moisture,  up  to  the  point 
of  saturation,  depends  upon  both  its  volume  and  its 
temperature.  If  the  volume  of  any  given  quantity  of 
air  is  reduced  by  compression,  or  increase  of  pressure, 
its  capacity  for  moisture  will  be  reduced  in  almost 
direct  proportion.  With  a  reported  humidity  of  50 
l)er  cent  for  atmospheric  air,  which  is  not  far  from 
the  average  in  many  localities,  if  the  air  were  com- 
pressed to  2  atmospheres,  or  say  15  lb.,  gage,  then  it 
would   be   saturated,   or   llic   humidity   would   be    100 


per  cent,  or  the  air  would  have  all  the  moisture  it 
could  carry  in  the  form  of  intimately  commingled 
vapor. 

If  the  same  air  were  compressed  to  4  atmospheres, 
or  say  45  lb.,  gage,  then  one  half  of  the  moisture  in 
it  at  the  beginning  would  immediately  cease  to  be 
true  vapor  and  would  be  copdensed  into  real  water, 
although  it  would  still  be  distributed  through  the  air 
in  minute  globules.  If  during  the  operations  here 
suggested  this  air  were  enclosed  in  glass  it  would  be 
seen  to  be  perfectly  transparent  until  the  point  of 
saturation  was  reached,  and  after  that  the  condensed 
moisture  w^ould  give  it  a  misty  or  foggy  appearance. 
This  released  water  still  in  the  air  would  wet  anything 
with  which  it  came  in  contact,  and  if  the  air  was  sta- 
tionary or  moving  slowly  in  large  pipes  the  water 
would  gradually  settle  down  through  the  air  and  be 
deposited  along  the  bottom  surface  of  whatever  it 
was  contained  in. 

For  the  air  and  its  load  of  moisture  to  act  as  here 
described  we  have  had  to  assume  one  impossible  con- 
dition. We  have  ignored  the  fact  that  the  compress- 
ing of  the  air  always  raises  its  temperature,  and  that 
the  changing  temperature  of  the  air  has  more  to  do 
with  its  moisture  carrying  capacity  than  has  the  re- 
duction of  its  volume.  The  hotter  the  air  is  the 
greater  is  its  capacity  for  aqueous  vapor,  and  the 
raising  of  the  temperature  of  the  air  by  the  operation 
of  compressing  it  increases  its  moisture  carrying  capa- 
city more  rapidly  than  the  reduction  of  volume  re- 
duces that  capacity,  and  the  actual  compression  brings 
the  air  to  the  end  of  the  operation  sensibly  dryer 
instead  of  wetter  than  at  the  beginning,  although  the 
actual  water  content  has  not  been  changed. 

The  moment,  however,  that  the  compressed  air 
has  been  delivered  by  the  compressor  into  the  pipes 
or  receiver  its  moisture  capacity  begins  to  change 
rapidly,  because  the  temperature  of  the  air  falls  at 
once.  Unless  the  air  is  used  immediately  after  it  is 
compressed,  and  very  near  the  compressor,  its  heat 
of  compression  is  all  dissipated,  its  temperature  falls 
to  that  of  its  surroundings,  and  both  the  conditions 
of  reduced  volume  and  reduced  temperature  are  com- 
bined in  their  eft"ect  to  reduce  to  the  minimum  the 
vapor  carrying  capacity  of  the  air  and  to  set  free  a 
large  portion  of  the  w^ater  it  contained  when  the 
compression  began.  The  air  will  then  inevitably  be 
more  than  saturated  with  vapor  and  will  contain 
actual  water  all  through  it,  and  it  can  only  be  de- 
scribed as  very  wet  air. 

If  this  air,  without  anything  being  done  to  it,  is 
used  for  almost  any  mechanical  purpose  the  water 
will  make  itself  manifest,  and  almost  invariably  in  a 
more  or  less  undesirable  way,  but  if  while  the  air 
is  at  its  highest  pressure  and  its  lowest  temperature 
the  air  is  drained  of  its  entrained  water  by  passing 
through  a  separator— a  steam  separator  of  any  of 
the  usual  types  does  the  work  very  well — then  the 
water  will  not  be  heard  from  later.  If  the  air  under 
full  pressure  is  transmitted  through  pipes  for  a  con- 
siderable distance  the  Avater  will  drop  out  of  it  and 
flow^  along  the  bottom  of  the  pipe,  and  if  this  water 
is  not  drawn  off  from  pockets  which  should  be  pro- 
vided, then  in  the  final  rush  of  the  air  as  it  leaves 
the  pipe  to  do  its  work  the  water  will  be  picked  up 
and  carried  along  and  will  be  just  as  bad  as  if  it  had 
never  been  deposited  by  the  air  at  all.  The  actual 
separating  and  drawing  off  of  the  w^ater  after  it  has 
l)een  released  by  the  super-saturated  air  is  a  point 
which  has  been  too  frequently  neglected. 
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MISDIRECTED  ENERGY 

Success  at  Last  and  the  Burning  of  Bridges 
By  I.  H.  P. 

TIME  rolled  on,  as  time  will  roll — 
"Colts  grew  horses,  beards  turned  gray, 
Deacon   and    deaconess   passed   away" — 
and   the  gas   engine   rolled   also — intermittently. 
The    engine-room    force    became    more    and    more 
familiar  with  its  idiosyncrasies  and  peculiarities,  and 
at  the  mastery  of  each  trick  they  thought  it  to  be  the 
last,  but  lo!  they  discovered  there  were  more  worlds 
to  conquer. 

When  they  weren't  redesigning  and  rebuilding 
mufiflers  to  replace  those  partially  wrecked  by  a  few 
charges  which  were  not  exploded  in  the  cylinder,  but 
were  later  on  in  the  muffler,  they  were  taking  off 
cylinder-heads  to  get  at  the  lime  deposits  left  in  the 
water-jacket.  And  when  they  weren't  doing  that  they 
were  renewing  the  threads  in  the  8-in.  exhaust  flanges 
immediately  adjacent  to  the  cylinder,  until  they  pre- 
vailed upon  the  manager  to  order  the  pipe  and  flange 
cast  together. 

One  night  the  wheel  moved  an  inch  along  the 
shaft,  presumably  due  to  a  slightly  increased  speed, 
raised  to  take  care  of  an  abnormally  heavy  jag.  The 
following  day  the  16-ton  wheel  was  jacked  back  to 
position,  and  the  4  hub-bolts  shrunk  in,  a  formality 
the  road-man  did  not  deem  necessary. 

And  as  for  valve  grinding,  they  waxed  fat  on  it. 
In  short,  life  was  one  glad  round  of  startling  uncer- 
tainties. It  is  said  that  variety  is  the  spice  of  life. 
If  so,  they  had  a  surfeit  of  it.  There  seems  no  end 
of  varied  forms  of  cussedness  every  full-grown  gas 
engine  is  familiar  with,  and  this  particular  one  had 
mastered  every  detail. 

But  the  engine-room  force  were  learning  and  the 
daily  report  sheet  with  its  footnotes  and  diagnosis 
looked  like  a  map  of  the  Russian  retreat  after  the 
battle  of  Mukden. 

About  the  only  part  of  the  apparatus  which  caused 
a  feeling  of  relief  to  steal  over  the  wan  and  worried 
features,  were  the  producers.  As  soon  as  the  proper 
size  of  coal  had  been  found ;  one  which  produced  a 
fire  that  permitted  being  thoroughly  cleaned  without 
falling  down  onto  the  grates,  prematurely,  all  was 
serene  in  the  fire-room,  and  the  performance  exceeded 
the  most  sanguine  expectations. 

All  this  time,  patient  reader,  be  it  known  that  the 
old  water-tube  and  center-crank  were  kept  in  trim  so 
that  at  short  notice  they  could  be  up  and  away  and 
grind  out  volts  and  amperes  when  occasion  required, 
and  their  mere  presence  were  worth  their  weight  in 
gold  in  confidence  to  the  worried  force.  This  force 
stood  aghast  in  dismay  one  fine  day  when  the  boss 
dropped  in  on  them  and  spoke  of  his  intention  of  sell- 
ing the  steam  rig  and  doing  it  quick  and  even  went 
so  far  as  to  voice  an  opinion  that  all  their  gas  trouble 
was  due  to  the  fact  that  the  steam  was  in  running 
order.  Accordingly,  on  the  following  day,  he  ordered 
the  stack  taken  down  and  before  a  month  had  rolled 
by  the  place  was  denuded,  stack,  boiler,  pumps,  en- 
gine, feed-water  heater;  all  were  things  of  the  past 
and  it  hardly  seemed  like  home. 

Fancy  a  power  station  without  a  stack!  But, 
strange  to  say  this  device  worked  like  a  charm  and 
the  ceaseless  cough  of  the  monster  went  on  uninter- 
ruptedly. But  the  fear  was  still  in  their  hearts,  and  it 
was  only  with  bated  breath  and  crossed  fingers  that 


they  spoke  of  the  wonderful  performance,  and  agreed 
among  themselves  that  the  manager  was  skating  on 
thin  ice. 

But  a  pleasant  surprise  was  in  store  for  them, 
and  the  glad  news  soon  went  forth  that  a  new  engine 
had  been  purchased;  one  smaller  in  size  but  of  the 
same  make  and  design;  one  which  would  handle  the 
light  load  from  midnight  to  morning  more  economic- 
ally and  yet  large  enough  to  carry  a  good  share  of  the 
maximum  load  while  necessary  to  repair  the  large 
unit. 

The  night  man  was  busy  with  his  slide-rule  one 
night,  on  the  old  problem  of  the  vacuum  bottle,  or 
why  it  stays  cold  longer  than  it  does  hot,  when  his 
student  friends  appeared  on  the  scene  and  after  a 
few  introductory  commonplaces,  wanted  to  know  how 
the  ratio  between  the  circumference  and  diameter  of 
a  circle,  3.14159,  was  determined,  and  why  one  should 
multiply  the  square  of  the  diameter  by  0.7854  to  get 
the  area  of  a  circle,  and  where  0.7854  came  from. 

After  sizing  up  the  bunch  to  make  sure  they 
weren't  guying  him,  he  lighted  his  postprandial  stogie 
and  remarked  that  such  ignorance  was  refreshing. 

"And  in  your  junior  year,  too.  What  do  they 
teach  you  there?  Anything  useful,  I  wonder?  Here, 
take  this  reach-rod  which  happens  to  be  one  inch  in 
diameter.  Now,  take  that  piece  of  tape  and  wrap 
around  it,  getting  the  circumference  exactly.  Stretch 
your  tape  out  and  measure  it  in  inches  and  tenths 
and  tell  what  you  get." 

A  few  seconds  of  painstaking  eft'ort  brought  forth 
the  answer,  3.15  in. 

"Is  that  the  best  you  could  do?"  grunted  he  of 
the  stogie.  It  seems  to  me  that  you  could  have  come 
closer  than  that.  I'll  tell  you  now  what  you  ought 
to  have  had,  and  I  don't  want  you  to  forget  it : 
3.141592653589+,  and  the  plus  on  the  end  means,  'and 
then  some.'  " 

Of  course  he  had  to  say  it  all  over  again  while  3 
pencils  jotted  down  the  figures  in  as  many  note  books, 
amid  laughter  and  expression  of  surprised  wonder- 
ment. 

And  as  for  the  0.7854,  suppose  we  take  thi>  same 
circle  of  one  inch  diameter,  and  circumference  of 
3.1416.  Suppose  we  cut  it  up  pie  fashion  into  very 
small  pieces  and  sandwich  them  together,  and  we  now 
have  the  radius,  or  .5  in.  for  one  side,  and  3.1416  - :-  2, 
or  1.5708  in.  for  the  other  side.  Then  the  product  of 
these  two  gives  us  the  area  of  0.7854  sq.  in.  Nothing 
very  hard  about  that,  that  I  can  see." 

"You're  so  blamed  smart  with  your  figures.  We 
learned  a  new  one  today  in  physics  class,"  spoke  up 
one  of  the  trio,  "and  perhaps  you're  not  familiar  with 
how  to  determine  the  polarity  of  wires?" 

"What   kind   of  currents?     Alternating?" 

"Now,  don't  get  funny  and  I'll  tell  you.  You 
place  the  2  opposite  polarities  in  water  and  the  one 
that  is  negative  will  bubble." 

"And  I'll  tell  you  one,  more  complex  and  amusing 
than  that,"  retorted  the  other.  "Just  remember  the 
word  'snow,'  and  you've  got  it." 

"What  has  snow  got  to  do  with  it?" 

"I'll  tell  you.  First,  get  a  pocket  compass,  mag- 
netic needle,  you  know;  then  get  a  circuit  with  cur- 
rent flowing.  Now!  Use  a  Single  wire;  there's  S. 
We'll  assume  the  current  flows  North;  there's  N. 
Place  wire  Over  compass ;  there's  O.  Then  the  needle 
will  point  West ;  and  there's  W.  Now  I  guess  I'll 
have  to  tear  myself  away  from  this  learned  gathering, 
and  poke  down  my  fires." 

(To  be  continued.) 
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CONDUIT  WIRING 

Laying  Out  and  Making  Bends 

By  O.   N.   Casey 


PROPERLY  bent  conduit  turns  look  better  than 
elbows,  and  are,  therefore,  preferable  for  ex- 
posed work,  see  Fig.  1.  If  bends  are  formed  to 
a  chalk  line,  the  conduits  can  be  made  to  lie 
parallel  at  a  turn  in  a  multiple  run,  as  shown  in  Fig. 
1.  If  standard  elbows  are  used,  it  is  impossible  to 
make  them  lie  parallel  at  the  turns,  as  different  sizes 
are  bent  to  dififerent  radii. 

Laying  Out  Curve 

'PO  lay  out  a  right-angle  conduit  bend,  draw  a  chalk 

line   diagram   of  the   contour  of  the  bend   on   the 

floor  as  follows,  see  Fig.  2.     Draw  a  base  line  CO  of 


iv/rn  £LBow-s 


W/TH  B£/vr  CONDUIT 


FIG.    1.      COMPARISON   OF   ELBOWS'   AND   BENT    CONDUIT 

any  length.  Lay  off  AO  4  units  long.  (The  units 
may  be  any  dimension  whatever).  With  a  cord  and  a 
piece  of  chalk,  with  O  as  a  center,  and  a  radius  of 
3  units,  describe  the  arc  VJ.     With  A  as  a  center  and 
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I 
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FIG.  2.   LAYING  OUT  PATTERN  CURVE 
FIG.  3.   TESTING  CONDUIT  BEND  BY  CURVE 

a  radius  of  5  units,  describe  the  arc  HE.  The  line 
OD  drawn  from  O  through  B,  the  intersection  of  the 
2  arcs,  will  be  at  right  angles  with  CO.  CO  and  OD 
may  now  be  prolonged  for  any  desired  distance.     The 


arc  CD  is  drawn  with  the  cord  and  chalk  with  any 
required  radius  R.  The  conduit  bend  should  lie  parallel 
to  this  arc  when  the  bend  is  laid  on  the  floor  for  in- 
spection, as  shown  in  Fig.  3.  Table  I  p.  264,  Mar.  1 
issue,  column  D  shows  the  minimum  radii  that  should 
be  used  for  conduit  bends. 

Tools  for  Bending 

JJAND  conduit  benders  are  shown  in  Fig.  4.  Many 
satisfactory  commercial  benders  are  obtainable,  but 
they  usually  have  the  disadvantage  that  the  work 
must  be  carried  to  them  to  be  bent.  The  hickeys 
shown  at  I  can  be  used  anywhere,  hence  are  very 
popular.  For  ^  to  %-in.  conduit,  the  pipe  bender 
should  be  a  1-in.  tee  and  pipe.  A  bender  with  a  grooved 
metal  wheel,  that  anyone  can  make,  is  shown  at  II. 
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MALLEABLE  HICKEY  CASTING 
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FIG.   4.      TYPICAL  HAND  CONDUIT  BENDERS 

The  arrangement  of  III  can  be  used  for  large  conduit. 
It  consists  of  2  heavy  wooden  blocks  bolted  to  a 
column  or  other  substantial  vertical  support. 

A  home-made  hickey  can  be  constructed  from  an 
ordinary  malleable  iron  pipe  tee,  by  sawing  a  slot 
lengthwise  in  its  side.  As  suggested  in  Fig.  5,  the 
slot  I,  II,  III,  IV  should  be  wide  enough  to  admit 
readily  the  conduit  that  is  to  be  bent.  The  provision 
of  the  slot  results  in  the  saving  of  considerable  time, 
as  compared  with  the  time  required  where  a  pipe  tee 
hickey  must  be  slipped  over  the  end  of  the  conduit 
each  time  a  bend  is  to  be  formed. 

A  good,  simple  arrangement  for  bending  heavy 
conduit  is  illustrated  in  Fig.  6.  A  length  of  timber 
at  least  8  by  S  in.  in  cross  section,  is  wedged  between 
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the  floor  and  the  ceiling  of  the  building  in  which  the 
conduit  installation  is  to  be  made,  and  the  conduit  is 
bent  by  being  gripped  in  a  hole  cut  slanting  through 
the  timber,  as  illustrated.  The  hole  should  be  large 
enough  to  accommodate  the  largest  conduit  used  on 


Slip  the  bender  onto  the  pipe  to  a  point  within  a  couple 
of  inches  of  the  mark.  Then  bend  the  conduit  about 
30  deg.,  Fig.  7.  Move  the  bender  back  an  inch 
or  so  and  bend  some  more.  Repeat  until  the  bend 
assumes  the  proper  form.     Make  all  bends  with  as 
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FIG. 6 
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FIG.   5. 


HOMEMADE   SLOTTED   HICKEY  FOR  BENDING   CONDUIT  FIG.  6.     METHOD  FOR  BENDING  HEAVY  CONDUIT 

FIG.  T.  ,  BENDING  CONDUIT  BY  HAND 


the  job.  If  small  sizes  of  conduit  are  to  be  bent,"  a 
wooden  block  can  be  inserted  in  the  bottom  of  the 
hole ;  thus  reducing  its  effective  diameter. 

It  is  often  economical  to  make  such  a  timber  for 
bending,  of  oak,  so  that  it  will  stand  up  under  the 
severe  usage  that  it  receives,  and  can  be  carried  from 
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FIG.     8.       USING    2     HICKEYS    TO     BEND    SMALL    CONDUIT 

job  to  job.  In  order  to  secure  sufficient  leverage,  a 
length  of  conduit  of  larger  diameter  than  that  being 
bent,  can  be  pushed  over  the  piece  that  is  being  formed, 
providing  a  long  handle.     In  bending  with   this   ar- 
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FIG.    9.      COMBINATION    CONDUIT   VISE    AND    BENDER 

rangement  a  good  portion  of  the  bend  is  first  made  on 
one  side  of  the  timber  and  the  bend  is  then  finished 
on  the  other  side  of  the  timber. 

Making  the  Bend 

'PO  bend  conduit  by  hand,  butt  the  end  in  which  the 

bend  is  not  to  be  made,  against  a  wall  or  other 

vertical  substantial  object,  and  mark  off  on  the  floor 

with  a   line,  the  point  where  the  bend  should  come. 


large  a  radius  as  possible.  The  minimum  radius  of 
inside  of  bend  for  any  bend,  is  V/2  in.  Where  a  line 
is  drawn  on  the  floor,  as  in  Fig.  2,  conduit  can  be 
bent  accurately  to  it,  but  if  a  mark  is  placed  only  on 
the  conduit  as  at  A,  it  is  very  difficult  to  make  a 
proper  bend. 

Figure  8  illustrates  a  good  method  of  bending  small 
conduit  with  2  hickeys.  The  following  directions 
apply  to  the  formation  of  a  90-deg.  bend,  other  angles 
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FIG.   10.    BENDING  LARGE   CONDUIT  WITH   SPECI.VL  JACKSCREW 

can  be  readily  bent  from  the  directions  given.  Where 
the  conduit  is  of  >4-in.  nominal  diameter,  indicate  the 
length  of  the  portion  of  the  conduit  that  is  to  be  at 
right  angles  to  the  main  portion.  In  Fig.  8  it  is 
assumed  that  this  length  is  10  in.  Indicate  with  the 
chalk  a  point  2  in.  further  along  the  main  length  and 
place  one  of  the  hickeys  at  this  point;  then  at  a  posi- 
tion 6  in.  from  hickey  II,  place  the  other  hickey  I. 
Hold  one  of  them  securely  and  swing  the  other  around 
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through  an  angle  of  90  deg.,  and  the  bend  will  be 
formed  as  indicated.  Where  ^-in.  conduit  is  being 
bent,  the  distance  between  the  hickeys  should  be  8  in. 
spaced  5  in.  and  3  in.  For  1-in.  conduit,  the 
hickeys  should  be  located  10  in.  apart,  spaced  6  in.  and 
4  in.  from  center  of  bend. 

A  combination  conduit  vise  and  bender  for  conduit 
of  the  smaller  sizes,  is  shown  in  Fig.  9.  By  bolting 
the  casting  shown  at  II  to  a  commercial  vise,  the 
arrangement  shown  at  I  results. 

For  Large   Conduit 

A  RIG  for  cold  bending  large  conduit  is  shown  in 
Fig.  10,  and  can  be  set  up  in  a  doorway  or  between 
any  strong  vertical  supports.  It  is  usually  cheaper  to 
bend  large  elbows  than  to  buy  them.  Always  lay  out 
a  chalk  line  on  the  floor,  to  bend  to  before  starting. 
In  forming  a  bend,  start  at  one  end  of  the  curve  that 
is  to  be,  bend  a  little  with  the  jackscrew  and  then 
take  the  conduit  out  and  to  the  chalk  line  and  compare 
it  therewith.     Proceed  thus  until  the  bend  required  is 
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formed.  A  hydraulic,  rather  than  a  screw  jack,  may 
be  necessary  for  conduits  larger  than  2  in.  in  diameter. 
The  wooden  form,  by  means  of  which  the  jack- 
screw's  pressure  is  applied  to  the  conduit,  is  detailed 
in  Fig.  11.  It  should  be  of  a  hard,  close-grained  wood, 
such  as  maple,  with  the  diameter  of  the  groove  a  trifle 
larger  than  that  of  the  conduit  and  iron  strap  to  rein- 
force the  groove.  There  should  be  a  block  for  each 
size  conduit,  but  sometimes  a  conduit  can  be  success- 
fully bent  with  a  block  for  a  larger  size,  although  if 
the  groove  does  not  fit,  the  pipe  may  crush.  The  bolt 
should  fit  tight  in  the  hole  in  the  block  or  the  block 
may  crush.  The  radii  R  should  be  about  those  of 
standard  elbows,  as  given  in  Table  I  already  quoted. 
The  minimum  inside  radius  is  3y^  in. 


DID  MOTOR  DRIVES  PAY? 

An  Analysis  of  a  Report  of  Central  Station  Engineer 
Shows    Many    Discrepancies 

By  Henry  D.  Jackson 

A  SMALL  factory  plant  has  recently  been 
equipped  with  motor  drives,  this  equipment 
being  installed  after  a  report  had  been  sub- 
mitted by  the  central  station  solicitor  for  the 
purpose  of  interesting  the  factory  owner  in  thes'e 
drives.  The  report  as  submitted  is  decidedly  interest- 
ing when  one  takes  into  account  the  different  possi- 
ble view  points.  It  is  evident  that  the  report  was 
written  from  the  view  point  of  a  central  station  engi- 


neer for  the  express  purpose  of  interesting  the  plant 
owner  in  central  station  power.  It  might  be  quite  as 
interesting  to  the  plant  owner  and  others  if  this  report 
were  rearranged  from  the  view  point  of  the  consult- 
ing engineer  so  as  to  show  them  how  matters  would 
stand  if  an  unbiased  report  were  submitted. 

In  the  report  the  fixed  expenses  were  as  follows: 

Taxes,  interest  and  insurance $240.00 

Depreciation    200'.00 

Maintenance  and  repairs 250.00 

At  a  fair  valuation  of  the  plant,  these  items  would 
show  that  the  taxes,  interest  and  insurance  are  taken 
at  8  per  cent,  depreciation  at  6.7  per  cent,  mainte- 
nance and  repairs  at  8.3  per  cent ;  making  the  total 
fixed  charges  on  the  plant  23  per  cent. 

Certain  changes  were  made  in  the  plant.  These 
consisted  of  installing  28  motors  at  a  cost  of  $3200. 
The  wiring  cost  $700  additional ;  making  the  total 
cost  of  the  changes  $3900. 

Assuming  that  the  original  plant  cost  $3000,  and 
that  the  engine,  countershafts  and  useless  belts  were 
sold  at  a  price  of  $500,  which  is  probably  all  that 
could  be  obtained  for  them,  as  second-hand  engines 
bring  a  very  low  price  and  the  cost  of  removal  is 
heavy,  we  would  then  have  $2500  of  the  original  in- 
vestment "Still  subject  to  interest  on  the  basis  of  $1500 
being  the  value  of  the  boiler,  piping,  etc.,  and  $1500 
that  of  the  engine,  belts  and  shafting.  For  the  pur- 
pose of  this  discussion  we  will  neglect  the  engine. 
So  there  is  subject  to  interest,  maintenance,  deprecia- 
tion, taxes  and  insurance,  the  boiler  and  appure- 
nances  of  $1500  and  the  electrical  addition  of  $3900, 
making  a  total  of  $5400. 

In  the  report,  the  repairs  and  maintenance  on  this 
investment  were  taken  at  $30 ;  interest,  depreciation, 
taxes  and  insurance  at  $250 ;  the  former  at  the  rate  of 
6/10  of  1  per  cent,  and  the  latter  at  the  rate  of  4.63  per 
cent,  making  the  total  fixed  charges  5.23  per  cent. 

When  one  compares  this  with  the  fixed  charges  of 
23  per  cent  under  steam  operation,  he  wonders  what 
has  happened  to  the  other  18  per  cent,  and  why  so  low 
fixed  charges  might  exist  in  one  case  and  so  high  in 
the  other.  Certainly  the  taxes,  interest  and  insurance 
would  hardly  change  simply  because  the  plant  was 
electrified,  as  the  boiler  was  still  in'  use  and  fire  was 
just  as  likely  under  electrification  as  under  steam.  The 
boiler  would  be  still  in  operation.  The  motors,  wir- 
ing, belts,  etc.,  are  subject,  with  the  boiler,  to  depreci- 
ation. If  there  is  any  doubt  upon  this  question,  one 
has  only  to  try  to  sell  a  secondhand  motor,  and  this 
doubt  will  be  dispelled.  The  boiler  is  still  subject  to 
maintenance  and  repairs  as  it  was  before.  The  motors 
and  all  parts  pertaining  to  the  drives  are  also  subject 
to  repairs.  So  there  is  every  reason  to  believe  that  the 
same  fixed  charges  should  be  made  against  the  plant 
when  electrified  as  under  the  original  condition. 

Let  us  assume  then  that  the  fixed  charges  are  taken 
on  the  rearranged  plant  at  the  same  rate  as  on  the  old 
plant,  that  is,  23  per  cent.  The  fixed  charges  would 
then  be  $1242. 

The  operating  expenses  in  the  old  plant  were  as 
follows : 

Coal    $1788.00 

Oil,  waste,  etc 100.00 

Water   ]  50.00 

Removal   of  ashes 96.00 

Labor  of  engineer 900.00 

Estimated  cost  of  lighting 63.50 

Adding  to  this  $690  for  fixed  charges,  the  total  oper- 
ating cost  was  $3787. 
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Under  the  condition  of  electrification,  it  was  figured 
that  coal  would  cost  $700,  the  removal  of  ashes  $25, 
and  labor  $100.  These  represent  the  total  operating 
charges  under  the  condition  of  power  purchased,  ex- 
cept for  the  cost  of  the  electrical  power. 

Let  us  compare  these  with  the  figures  under  steam 
operation. 

The  coal  cost  under  these  conditions  was  $1788. 
Under  electrification  it  is  to  be  $700.  The  cost  of 
the  removal  of  ashes  would  naturally  be  in  direct  pro- 
portion to  the  amount  of  coal,  which  would  show  that 
the  ash  removal  would  cost  $37.50.  The  engineer 
acted  as  the  fireman  in  the  original  plant,  and  it  is 
fairly  certain  the  largest  portion  of  his  time  was  taken 
in  firing.  The  coal  to  be  fired  under  electrification  is 
in  proportion  of  700  to  1780,  and  the  labor  for  firing 
would  be  in  direct  proportion  to  this.  Owing  to  the 
fact  that  a  licensed  man  would  not  be  required  to  run 
a  low-pressure  boiler,  doubtless  a  man  could  be  ob- 
tained to  fire  at  a  lower  rate  than  a  licensed  man,  but 
firing  coal  so  as  to  get  results  requires  a  man  of  more 
than  average  intelligence.  Brains  must  be  mixed  with 
the  coal.  And  it  certainly  is  cheaper  to  pay  a  little 
more  for  labor  and  burn  a  great  deal  less  coal,  than  to 
pay  a  low  price  for  labor  and  burn  a  lot  more  coal. 
So  $400  is  not  an  unfair  charge  for  a  good  fireman. 

There  are  28  motors  installed.  These  have  to  be 
taken  care  of,  cleaned  and  oiled.  This  might  be  done 
by  any  man  about  the  plant,  but  what  is  every  man's 
business  is  no  man's  business,  and  if  left  to  any  man 
to  do,  it  would  never  be  done.  Further,  electric 
motors  require  skilled  attention  in  order  to  be  kept  in 
good  operating  condition  and  to  prevent  them  from 
getting  out  of  center,  burning  out  the  bearings  and 
coils,  and  $200  v.-ould  not  be  an  excessive  price  for 
the  services  of  a  man  capable  of  doing  this  work,  who 
might,  of  course,  be  spending  the  rest  of  his  time  on 
other  work  about  the  plant. 

Water  will  be  required  in  the  boiler  for  heating 
purposes,  and  as  there  is  more  or  less  waste  under 
these  conditions,  a  reasonable  charge  of  $50  would  not 
more  than  cover  this  item. 

Oil  would  be  required  for  the  motor  bearings  and 
waste  to  keep  the  motors  clean,  and  it  is  likely  that 
the  oil  and  waste  required  for  28  motors  would  be 
equal  to  if  not  greater  than  that  required  on  the 
engine,  so  that  the  $100  charged  against  the  engine 
might  readily  be  charged  against  the  motors  for  the 
same  purpose. 

Tabulating,  we  have : 

Coal     $700.00 

Removal  of  ashes 37.5/) 

Firing    400.00 

Electrician    200.00 

Water    50.00 

Oil,  waste,  etc 100.00 

These  figures,  together  with  the  fixed  charges,  and 
the  net  electric  bill  of  $2040,  would  make  the  operat- 
ing charge  $4769.50,  with  no  allowance  whatever  made 
for  lighting.  As  the  original  cost,  $3787.50,  included 
lighting,  it  is  evident  that,  with  the  fixed  charges 
taken  on  the  same  basis,  and  a  fair  allowance  made 
for  the  various  operating  items,  the  actual  cost  under 
electrification,  neglecting  the  cost  of  lighting,  was 
nearly  $1000  greater  than  under  the  original  condi- 
tions, all  of  which  goes  to  show  how  easy  it  is  to  turn 
the  balance  in  favor  of  one  method  or  another,  depend- 
ing upon  how  the  fixed  charges  are  taken  care  of. 

It  is  quite  common  for  people  interested  in  the 
installation  of  electric  motors  to  state  that  it  is  very 
easy  to  take  care  of  a  plant  of  this  character,  that  the 


motors  are  so  simple  that  they  require  no  care  and 
that  any  man  about  the  plant  can  take  care  of  them,  so 
that  no  time  should  be  charged  up  against  them;  also 
to  state  that  a  low  pressure  heating  boiler  requires 
no  licensed  man,  and  as  any  man  about  the  plant  can 
fire  it,  no  charge  should  be  made  for  this  purpose. 
These  statements  are  inaccurate  and  futile.  It  must 
be  evident  that  time  is  required  both  for  care  of  the 
motors  and  firing  the  coal,  and  even  though  any  man 
about  the  plant  can  do  it,  his  time  is  taken  for  this 
purpose,  and  he  is  thus  removed  from  other  useful 
work,  and,  therefore,  his  time  should  be  charged  up 
against  the  work  upon  which  he  is  employed. 

In  the  original  plant,  it  was  found  that  the  aver- 
age load  was  59.6  hp.,  this  being  determined  from  a 
number  of  indicator  cards  taken  under  average  con- 
ditions of  load.  The  friction  load  with  everything  run- 
ning light  was  38.1,  obtained  in  the  same  way.  The 
claim  was  made,  therefore,  that  the  difiference,  or 
21.5  hp.,  represented  the  average  power  required  for 
operating  the  machinery. 

At  this  point  there  is  a  possibility  of  an  error. 
This  friction  load  was  obtained  under  conditions  which 
do  not  exist  when  the  plant  is  in  full  operation,  that 
is  to  say  the  shafting  and  belting  were  not  carrying 
full  load,  and,  therefore,  the  friction  load  was  a  good 
deal  smaller  than  it  would  be  under  full  load  condi- 
tions. An  allowance  of  10  per  cent  as  an  addition  to 
this  friction  would  not  be  excessive  to  cover  these  con- 
ditions. This  would  make  the  friction  load  41.9  hp., 
leaving  17.7  hp.  as  that  actually  required  at  the 
machinery. 

What  then  are  the  possibilities  in  this  plant  other 
than  the  purchase  of  central  station  power? 

A  friction  load  of  41.9  hp.  in  a  plant  of  this  char- 
acter and  size  seems  excessive,  and  would  lead  one  to 
believe  that  by  a  careful,  consistent  removal  of  the 
friction  by  lining  up  the  shafting,  revamping  the  belt- 
ing, and  generally  overhauling  the  bearings,  it  could 
be  reduced  by  at  least  19  hp.,  bringing  the  total  load 
to  40.6.  If  coal  were  reduced  in  direct  proportion, 
there  would  be  a  saving  of  $570.  A  reduction  in  water 
and  the  cost  of  the  removal  of  ashes  would  result  in 
a  saving  of  $48  and  $32  respectively,  making  a  total 
saving  of  $650,  or  even  more  than  was  figured  for  the 
introduction  of  the  electric  drive  when  many  of  the 
charges  which  should  have  been  made  had  been 
neglected. 

In  the  final  allowance  for  the  cost  of  power  under 
electrification,  no  figures  whatever  were  given  for  the 
cost  of  heating  various  solutions  and  tanks  used  in 
the  plating  process.  As  these  were  heated  from  the 
boiler  in  the  original  layout,  it  is  evident  that  the  coal 
used  for  this  purpose  was  charged  up  against  power. 
How  were  these  heated  under  electrification? 

An  examination  of  the  power  used  would  show 
that  the  average  power  used  during  the  day  was  19 
kw.  As  the  total  average  load  on  the  plant  was  17.7 
hp.,  it  is  very  evident  that  no  allowance  is  made  in 
this  charge  for  electricity  for  lighting,  which,  there- 
fore, must  be  added  to  the  cost  under  electrification, 
which  would  still  further  increase  the  cost  under  these 
conditions. 

The  total  connected  motor  load  is  given  as  160. 
The  average  load  required  is  17.7,  showing  that  the 
ratio  of  the  average  load  to  the  connected  capacity  is 
in  the  ratio  of  approximately  1  to  9.  Under  these  con- 
ditions, in  order  to  get  drive  efficiency  of  70  per  cent, 
either  a  large  number  of  these  motors  must  be  idle,  or 
the  character  of  the  motor  and  drive  is  far  superior  to 
most  of  those  hitherto  installed  in  this  country.     The 
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full  load  efficiency  on  the  small  sized  motors  installed 
would  not  exceed  80  per  cent,  and  allowing  10  per 
cent  for  drive  and  counter  shaft  friction  and  line 
losses,  this  would  account  for.  an  efficiency  of  70  per 
cent  at  full  load.  As  the  motors,  owing  to  the  large 
capacity  installed  compared  to  the  motor  power  actu- 
ally required  at  the  machines,  must  be  operated  at 
considerably  below  full  load  for  a  large  proportion  of 
the  time,  it  is  evident  that  the  average  drive  efficiency 
must  be  considerably  under  70  per  cent,  and,  there- 
fore, the  estimate  of  power  required  is  too  low. 

In  the  report,  the  figure  of  $12.80  is  given  as  the 
yearly  cost  per  connected  motor  horsepower.  This 
figure  means  nothing.  No  one  has  any  concern  what- 
ever as  to  what  the  cost  is  per  connected  horsepower. 
The  only  thing  that  interests  anyone  is  the  cost  of 
power  per  actual  horsepower  delivered  or  used.  In 
this  case  the  average  horsepower  actually  used  at  the 
machines  is  17.7.  The  actual  horsepower  delivered  is 
25.5.  Now,  the  figure  which  is  interesting  to  the 
owner  is  the  cost  of  power  either  used  or  delivered, 
and  in  this  case,  as  the  cost  of  power  includes  a  great 
deal  more  than  the  net  electrical  bill,  it  figures  out  to 
$263-|-  per  horsepower  used  under  electrification,  and 
$214  per  horsepower  used  under  the  original  condi- 
tions, still  noting  that  under  the  original  conditions  the 
cost  of  lighting  is  included,  whereas  under  the  condi- 
tions of  electrification,  the  cost  of  lighting  is  not,  nor 
is  the  cost  of  heating  the  vats,  etc. 

Did  it  actually  pay,  therefore,  to  install  electric 
drives?  Would  it  not  have  been  more  to  the  point  to 
have  attempted  to  clear  up  the  friction  and  improve 
the  conditions  in  the  steam  plant  rather  than  to  install 
electric  motors? 

Electrification  with  power  purchased  from  an  out- 
side source  of  supply  can  only  be  made  successful 
when  the  cost  of  power  as  purchased  outside  is  low 
enough  to  enable  the  installation  to  be  made  so  that 
the  decrease  in  the  actual  cost  of  power  as  purchased 
will  ofifset  the  increased  fixed  charges  which  may  be 
brought  about  by  the  installation  of  the  motors,  etc. 

It  is  common  practice  for  the  central  station  engi- 
neers to  make  heavy  fixed  charges  against  all  steam 
plants  and  practically  neglect  the  fixed  charges  on 
the  plant  under  conditions  of  electrification.  That  this 
is  unjust  and  unfair  must  be  evident  to  anyone  who 
will  reason  the  matter  out.  Interest,  taxes,  and  insur- 
ance are  items  which  are  absolutely  unaffected  by  the 
character  of  the  installation.  Depreciation  depends 
entirely  upon  the  life  of  the  apparatus.  Maintenance 
and  repairs  depend  largely  upon  the  character  of  the 
apparatus,  and  the  care  which  is  devoted  to  it;  but 
no  type  of  apparatus,  electrical  or  otherwise,  can  go 
indefinitely  without  repairs,  as  anyone  must  recognize, 
for  mechanical  apparatus  or  electrical  apparatus,  so 
long  as  it  is  moving,  is  subject  to  wear  and  tear.  This 
inevitably  calls  for  replacement;  and  there  is  always  a 
possibility  of  serious  damage  to  electrical  apparatus 
either  by  overload  or  lack  of  care,  all  of  which  must 
be  recognized  and  prepared  for  under  the  head  of 
maintenance  and  repairs. 


VENTILATING  A  LARGE  BUILDING 

WHEN    the    imposing    Pennsylvania    Station    at 
Pittsburgh    was    originally    planned,    it    was 
equipped   with    what   was    at   that   time    con- 
sidered a  thoroughly  adequate  ventilating  sys- 
tem.    The  waiting  rooms  were  furnished  with  fresh 
air  by  large  motor-driven  fans,  and  the  offices  were 
served   by    a    system    of   ducts   which    communicated 


with  the  outside  air,  the  natural  draught  being 
depended  on  for  circulation. 

But  as  the  offices  became  more  crowded,  and  espe- 
cially as  the  officials  began  to  realize  the  importance 
of  an  ample  supply  of  fresh  air  in  rendering  employes 
comfortable  and  efficient,  it  became  evident  that  the 
natural  draught  was  not  sufficient  and  some  other 
arrangement  must  be  made. 

The  problem  was  solved  economically  and  effect- 
ively by  installing  in  each  office  needing  it  a  small 
motor-driven  ventilating  set  consisting  of  a  West- 
inghouse  motor  and  a  Sirocco  blower.  As  shown  in 
the   illustration,   the   set   is   placed   on   the   floor   near 


SMALL    MOTOR-DRIVEN    VENTILATING    SET 

the  radiator.  It  draws  fresh  air  in  through  the  exist- 
ing ducts  and  forces  it  out  through  the  radiator,  thus 
filling  the  room  with  fresh  warm  air.  Current  is  ob- 
tained froni  the  lighting  circuit.  In  some  inside 
offices,  the  sets  are  used  in  summer  as  well  as  in 
winter. 

This  arrangement  is  ideal  for  ventilating  buildings 
not  equipped  with  modern  ventilating  plants.  The 
set  is  quiet,  takes  up  very  little  room,  and  needs  no 
attention  beyond  lubrication  every  few  months.  A 
large  volume  of  air  is  handled  at  quite  a  high  pres- 
sure. The  sets  are  furnished  in  several  different  sizes 
to  suit  various  conditions. 


In  the  presence, of  a  large  number  of  state  officials 
and  prominent  visitors,  at  Speigner,  Ala.,  on  July  5,  Gov- 
ernor O'Neal  pressed  the  button  that  started  the  new 
hydro-electric  power  plant  and  set  the  machinery  of  the 
cotton  mill  in  motion. 

To  the  convicts  assembled  before  him  the  governor 
uttered  words  of  cheer  and  hope,  telling  them  that  their 
reform  was  the  principal  object  to  be  accomplished  in 
their  incarceration,  and  that  the  revenue  which  they 
brought  the  state  was  purely  a  secondary  consideration. 
Regarding  his  recent  order  for  the  removal  of  shackles 
from  convicts,  the  governor  declared  that  he  was  deter- 
mined that  his  decree  should  be  carried  out. 

It  is  estimated  that  the  $100,000  power  plant  will 
furnish  500  hp.,  and  that  the  capacity  of  the  mill  will  be 
trebled. 
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LIQUID  RHEOSTATS   FOR  LARGE 
A-C  MOTORS 

USE  of  large  alternating-current  slip-ring  motors 
for  driving  mine  hoists,  winding  gears,  rolling 
mills,  etc.,  has  increased  largely  during  the  past 
few  yeaps  and  has  created  a  demand  for  a  simple, 
efficient    and    economical    controller.       To    meet    this 
demand   the   \\>stinghouse   liquid   rheostat   has   been 
developed. 

These  rheostats  proxide  an  infinite  number  of  steps 
between  minimum  and  maximum  limits,  thus  permit- 
ting fine  speed  adjustments  and  very  smooth  acceler- 
ation. The  rate  of  acceleration  can  be  definitely  fixed 
and  is  independent  of  the  rate  at  which  the  operator 
manipulates  the  starting  lever;  it  is  then  impossible 
to  injure  the  motor  or  the  machine  it  drives  by  too 
rapid  acceleration. 

The  entire  apparatus  is  very  simple  in  construction 
and  very  reliable  in  operation.  There  are  but  few 
parts  susceptible  to  wear  or  deterioration,  and  these 
can  be  easily  and  cheaply  renewed. 

The  principle  of  operation  of  these  rheostats  is 
clearly  .shown  by  the  accompanying  diagram.  The 
rheostat  consists  of  2  compartments,  an  upper  tank 
for  the  electrodes,  and  a  lower  reservoir.  The  3 
phases  of  the  rotor  are  connected  to  electrodes  sus- 
pended in  the  upper  tank.  A  small  motor-driven 
pump  pumps  a  steady  stream  of  liquid,  usually  a  solu- 
tion of  soda,  from  the  reservoir  into  the  electrode 
tank,  and  back  into  the  reservoir  over  a  weir.  Now 
by  raising  or  lowering  the  weir,  the  height  of  the 
liquid  in  the  electrode  tank  is  correspondingly  varied 
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The  operating  lever  of  the  rheostat  controls  both 
the  master  switch  and  the  weir.  When  the  lever 
is  in  the  central,  or  oft',  position,  the  primary  switches 
are  open  and  the  weir  is  at  its  lowest  level,  so  that 
the  secondary  resistance  is  maximum.  Moving  the 
lever  in  one  direction  closes  the  proper  primary 
switches  for  starting  the  motor  forward  and  raises 
the  weir.  Moving  the  lever  in  the  opposite  direction, 
reverses   the   motor   and   again   raises   the   weir. 

Speed  control  is  secured  by  varying  the  position 
of  the  weir  by  moving  the  lever;  the  primary  switches 
do  not  open  until  the  lever  is  placed  in  the  off  position. 
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FIG.    2.      CROSS    SECTION    OF    LIQUID    RHEOSTAT 


To  Line 


The  resistance  of  the  rotor  circuit  decreases  as  the 
liquid  level  rises,  and  vice  versa,  and  the  motor  speed 
of  course,  changes  with  the  rotor  resistance. 

The  primary  circuit  of  the  motor  is  closed  and 
opened  by  means  of  electrically  operated  switches, 
which  are  controlled  by  a  master  switch  mounted  on 
the  rheostat. 


FIG.    1.      LIQUID   RHEOSTAT   FOR   USE   IN   STARTING   MOTORS. 

A  valve  in  the  intake  pipe  of  the  electrode  tank 
regulates  the  rate  at  which  the  liquid  is  pumped  in, 
so  that  no  matter  how  quickly  the  operating  lever  is 
moved,  the  liquid  can  only  rise  at  the  rate  for  which 
the  valve  is  adjusted,  thus  fixing  the  rate  of  acceler- 
ation. When  the  lever  is  returned  to  th»  ofif  position, 
the  weir  drops  and  the  liquid  level  promptly  falls. 

Cooling  coils  in  the  reservoir  prevent  rapid  evap- 
oration of  the  liquid. 

These  rheostat  are  made  in  capacities  from  4()()  to 
1500  hp.  ■  

For  Till':  destruction  of  refuse,  the  Ster- 
ling Destructor,  installed  by  the  Griscom-Russell 
Co.,  at  Halifax,  Nova  Scotia,  has  given  some 
gratifying  results  on  test.  With  a  grate  area 
of  75'  sq.  ft.,  used  under  an  Abendroth-Root 
water-tube  boiler,  with  heating  surface  of  2034 
sq.  ft.,  a  refuse  consisting  of  75  per  cent  ashes, 
16  per  cent  wet  garbage  and  9  per  cent  rubbish, 
was  burned  at  an  average  rate  of  y"]."]  lb.  per 
square  foot  of  grate  pe  r  hour,  evaporating 
water  from  a  feed  temperature  of  40  (^^^.■, 
and  at  a  pressure  of  145  lb.  gage,  to  give  258  boiler 
horsepower,  the  equivalent  evaporation  fiom  and  at  212 
deg.  per  pound  of  refuse  being  1.52  lb.  To  secure  this 
combustion,  the  air  pressure  in  the  ash  pit  was  2.72  in. 
of  water  furnished  by  a  fan.  A  clinkering  period  of  8 
min.  was  required,  with  an  interval  between  periods 
averaging  92  min.  This  rate  of  combustion,  70  tons  in 
24  hr.,  exceeded  the  guaranteed  capacity  by  40  per  cent. 
Analysis  of  the  residues  of  one  test  showed  40  per  cent 
fine  dust,  37  per  cent  ash,  and  23  per  cent  clinker. 
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THE  ROADMAN  IN  MEXICO 


He  Erects  Some  Engines  in  Mexico  During  the  "Revo  lutionary  Age,' 

Sidestepping  Real  Trouble 
By  Geo.  H.  Wallace 


and  Has  an  Exciting  Time 


ii 


H 


I,  there !"  I  thought  it  was  some  disgruntled 
citizen  with  a  genuine  grouch  hailing  a  street 
car.  But  again  it  came,  a  little  more  sharply 
and  distinctly. 

"Hello  !  Hi,  there !"  and  I  turned  to  see  Dave  Gris- 
wold,  the  city  editor  of  the  Journal,  he  of  the  patent 
home-made  shorthand  fame,  hurrying  along  the  street 
behind  me.  I  waited  a  moment  till  he  came  abeam 
on  the  "lubbard"  bow,  when  he  hailed  me  in  a  manner 
usual  with  a  fellow  who  has  put  in  more  than  35  yr. 
doing  nothing  but  running  down  murders,  suicides, 
weddings,  and  political  intrigues  in  one  of  the  most 
thriving   manufacturing   centers   in   the   middle   west. 

"Where  are  you  going?  What's  the  news?  Know 
anything  that  is  good  dope  for  the  public?"  inquired 
Dave  with  the  bruskness  of  a  rapid  fire  gun  as  he 
came  within  range. 

"Going  down  to  pay  my  grocery  bill.  News? 
Why,  lots  of  it.  I  just  saw  the  Roadman  go  into 
Herman's  cigar  store  in  tow  of  Dude  Foster,  Bob 
Anderson,  Albert  Falk  and  Bert  Ellis,  and  as  he  has 
just  returned  from  the  peaceful  community  below  the 
Rio  Grande,  I  guess  that  he  will  have  something  to 
say  that  will  melt  the  type  off  the  press." 

"Thunder  and  lightning,  t'ell  y'say.  And  I  haven't 
got  only  one  pad  of  paper,"  says  Dave  in  desperation. 

"Well,  what  of  that?"  said  t.  "Here,  take  the  back 
of  my  grocery  bill.  That's  big  enough  to  record  a 
week's  doings  of  the  suffragette  convention  on.  Take 
it  and  welcome,"  and  we  passed  into  the  cigar  store. 

"And  you  can  take  it  from  me  that  the  next  time 
there  is  an  engine  to  erect  in  the  forsaken  wilderness 
of  sagebrush  and  revolutions,  that  the  old  man  can  go 
down  and  erect  it  himself.  I  have  had  all  the  expe- 
rience, looking  down  the  business  end  of  a  rifle  and  dodg- 
ing bullets  of  all  calibers,  that  I  care  about,"  were  the 
words  that  burst  on  our  ears  as  we  opened  the  door. 

The  Roadman  was  sitting  with  his  back  to  us  and 
we  slipped  into  a  couple  of  chairs  at  a  near-by  table. 
Dave  threw  me  a  few  pencils  to  sharpen.  He  was 
about  7  laps  behind,  but  that  is  nothing.  He  has  been 
known  to  memorize  the  county  election  returns  and 
swim  a  river  to  get  in  a  scoop.  At  once  the  hen 
tracks  began  to  follow  in  rapid  order  across  the 
grocery  bill. 

"Trouble?  Why,  you  fellows  don't  know  what 
trouble  is.  For  several  months,  I  never  expected  mj^ 
hide  to  hold  corn  in  the  ear  from  one  day  to  the  next. 
Revolution  was  in  the  air.  Everybody  was  fighting — 
even  the  dogs,  the  fleas  and  the  bedbugs,"  the  Road- 
man  continued,  puffing  a  weed. 

"I  have  been  down  there  several  times  before 
when  there  wasn't  more  than  one  revolution  a  month 
or  so,  and  never  had  any  serious  trouble.  The  first 
time,  I  provided  myself  with  a  passport  at  El  Paso, 
but  it  never  seemed  to  be  necessary,  so  I  did  not  take 
the  trouble  to  get  another  one  on  later  trips. 

"I  was  sent  down  to  a  place  near  Chihuahua  to  set 
up  some  engines  and  a  revolution  sprang  up  with  the 
suddenness  of  a  cyclone.  Traffic  had  been  suspended, 
and  I  had  to  have  a  permit  from  General  Orasco,  I 
guess  was  his  name, — makes  no  difference, — so  as 
to  go  down  on  the  military  train. 


"We  rode  down  for  quite  a  ways,  stopping  fre- 
quently to  repair  the  track,  when  all  of  a  sudden  there 
was  a  fusillade  as  we  passed  into  a  cut,  at  about  8 
miles  an  hour.  Did  you  boys  ever  kick  a  bee  hive? 
No?  Good!  Well  the  way  those  greasers  tumbled 
out  on  the  other  side  of  the  train  was  a  caution. 

"By  the  time  the  train  came  to  a  stop,  there  wasn't 
a  light  of  glass  or  a  soldier  in  sight.  There  were  4 
Americans  on  the  train  and  aside  from  a  well  devel- 
oped pompadour  and  a  disinclination  of  the  hat  to  lie 
down,  we  were  still  unpunctured.  We  took  reserved 
seats  on  the  rear  coach  and  witnessed  one  of  those 
comic  opera  battles  that  Mexico  is  famous  for. 

"It  looked  for  all  the  world  like  these  battles  you 
see  in  the  'movies.'  Suddenly,  the  attacking  party 
made  a  rush  at  the  Rebels,  and  it  was  surprising  how 
swift  they  were  at  surrendering.  If  there  is  one  thing 
that  a  Mexican  likes  to  do  more  than  another,  it  is  to 
be  on  the  winning  side. 

"As  the  Rebels  (then,  but  'Federals  of  late)  had 
been  augmented  by  a  large  body  of  recruits  obtained 
by  capture,  it  wasn't  possible  for  them  all  to  ride  in 
the  train,  and  it  was  decided  to  put  a  guard  on  the 
train  for  us  so  we  Americans  couldn't  'revolute'  our- 
selves, consisting  of  half  a  dozen  cigarette  fiends,  and 
then  we  proceeded. 

"In  about  half  an  hour,  we  stopped  at  a  water 
tank  out  in  the  middle  of  the  most  forlorn  and  God- 
forsaken place  ever  imagined.  The  sun  beat  down 
on  the  bare  ground  and  wherever  you  looked,  the 
horizon  disappeared  in  the  crinkly  heat  waves.  A 
Mexican  officer,  called  Major  by  our  guard  of  honor, 
came  in  and  demanded  our  passports. 

"This  was  where  we  were  stumped.  We  had 
none.  A  drummer  for  a  Pittsburgh  machinery  com- 
pany quickly  pulled  out  an  insurance  policy,  all 
trimmed  up  in  golden  seals  and  flourishes,  which  he 
waved  before  his  majesty,  saying  that  it  was  for  the 
4  of  us, — we  were  all  on  one  ticket. 

"  'No  sabe  banyana,  non  chili-con-carne,  el  hot  ta- 
male,  mutchah-cho  el  Capitan  Colonel,'  said  the  Major, 
and  we  all  concluded  that  he  spoke  the  truth.  We 
had  no  proof  to  the  contrary.  So  we  passed  out  into 
the  burning  desert.  The  town  had  no  name.  That 
is,  we  saw  no  sign  on  the  depot — such  as  it  was. 

"But  near  the  water  tank  was  a  'dobe  hut  in  front 
of  which  were  the  Colonel  and  about  half  a  dozen  of 
the  toughest  looking  greasers  that  I  had  yet  seen. 
The  Colonel  assumed  a  job  lot  of  dignity  as  we  ap- 
proached and  looked  daggers  at  us.  We  had  no  weap- 
ons to  look  in  reply. 

"The  officers  jabbered  a  while  in  Mex.,  and  the 
Major  politely  stood  us  up  against  the  wall  of  the 
'dobe  shack.  I  remember  well  that  there  were  a  num- 
ber of  suspicious  looking  holes  in  it  as  we  were  being 
led  to  it,  and  when  I  turned  around  and  faced  those 
greasers,  each  one  was  fingering  the  trigger  of  his 
rifle  in  a  manner  that  boded  no  good  for  us. 

"While  the  officers  discussed  the  best  way  to  do 
the  job,  we  were  looking  at  each  other  wondering 
how  it  would  feel  to  be  hit  by  bullets  of  6  different 
calibers  at  about  10  yards.    The  station  agent  strolled 
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up  just  then  and  as  he  looked  like  an  American  soldier 
of  fortune, — possibly  misfortune, — the  machinery 
drummer  hailed  him  about  like  this: 

"  'Say,  is  it  customary  to  ventilate  a  fellow's  system 
down  here  like  this  without  the  formality  of  a  little 
law?'  To  which  the  agent  replied  in  badly  sprained 
English  that  it  wasn't,  but  had  been  done  on  a  few 
occasions,  in  an  emergency  like  this  one. 

"We  inquired  what  the  rumpus  was  about.  He 
juggled  diplomacy  with  the  officers  in  a  reckless  man- 
ner, during  which  the  Major  pointed  to  my  indicator 
box  and  said  something  about  'inferno  machino  go- 
bango,'  or  something  like  that,  which  was  interpreted 
to  us  to  the  effect  that  we  were  suspected  of  being  a 
gang  of  some  kind  of  carpetbaggers  on  the  way  down 
to  the  Capitol  to  put  a  giant  cracker  under  the  un- 
peaceful  couch  of  the  'El  Presidende'  who  just  then 
happened  to  have  hold  of  the  Johnson  bar  of  State. 

"The  extra  hunk  of  cord  was  construed  to  be  a 
supply  of  fuses,  and  when  the  Colonel  tried  to  set  fire 
to  the  end  of  the  cord  with  a  match  and  it  didn't  burn, 
he  made  a  few  remarks,  using  the  word  'agua'  several 
times,  and  we  concluded  that  he  thought  the  fuse 
was  wet. 

"Our  lives  were  spared,  but  they  confiscated  the 
indicator  in  the  interests  of  peace  and  harmony.  What 
they  intended  to  do  with  it  out  in  that  desert  with 
nothing  to  attach  it  to  but  the  water  tank  or  a  handcar, 
is  more  than  I  know. 

"When  we  were  allowed  to  board  the  train  and 
proceed,  we  all  breathed  a  sigh  of  relief.  Let  me  tell 
you,  it  was  a  mighty  sober  bunch  that  combed  our 
hair  once  more  to  make  it  lie  down,  as  we  steamed 
southward. 

"Well,  at  last  we  arrived  at  the  place,  where  we 
were  met  by  an  American  superintendent  who  was  still 
storming  about  having  had  to  pay  in  the  neighbor- 
hood of  $400  taxes  on  a  little  shack  that  would  pass 
the  graft  ridden  politicians  in  some  of  the  northern 
cities  for  about  $30  a  year. 

"I  put  up  at  a  hotel,  so  called,  and  soon  was  well 
taken  up  with  erecting  the  engines  at  the  smelter. 
Time  passed  quickly,  even  with  the  aggravating  help 
that  we  had.  Their  only  creed  is  :  'Never  do  anything 
today  if  you  can  possibly  put  it  off  till  tomorrow  ex- 
cept smoking  cigarettes  and  starting  a  revolution,  and 
when  you  do  get  a  chance  to  do  anyone,  do  him  first 
and  good  and  plenty.' 

"One  day,  as  we  were  busy  trying  to  make  the  ma- 
chinery run  at  the  smelter,  there  was  the  awfulest 
racket  you  ever  heard  and  you  could  hear  the  bullets 
strike  the  corrugated  iron  like  pouring  shot  into  a  dish- 
pan.  The  helpers  all  cut  for  safety,  and,  in  fact,  it 
didn't  need  urging  for  me  to  do  so  also,  especially  as 
a  stray  bullet  had  come  in  from  some  place  and  put 
the  receiver  gage  out  of  commission. 

"The  Federals  and  Rebels  had  evidently  come 
upon  each  other  unexpectedly  right  around  the  smelter 
and  both  sides  had  cannon  and  one  side  a  machine 
gun  of  some  kind.  Finally,  as  all  good  things  have  to 
come  to  an  end,  the  racket  simmered  down  to  a  few 
sputtering  shots  like  a  bunch  of  firecrackers  and  then — 
stopped.  Not  hearing  any  signs  of  a  renewal  of  the 
squabble  for  about  an  hour,  I  stole  out  like  the  come- 
dian in  a  burlesque  show,  and  finding  nothing  around 
but  a  few  dead  ones,  we  came  out  of  our  hole  and 
took  stock. 

"Some  of  the  boilers  had  been  filled  to  the  top 
because  the  Mexican  fireman  had  let  the  feed  valves 
open  when  he  made  his  escape.    Others  were  without 


a  drop  in  the  glass.  But  that  power  house  was  a 
wreck.  It  looked  like  a  big  nutmeg  grater  and  there 
wasn't  a  whole  sash  of  glass  in  any  of  the  windows. 

"One  side  or  the  other  had  accidentally  shot  a  hole 
through  one  of  the  steel  stacks  with  a  cannon,  that  put 
a  crimp  in  the  draft  and  the  high  power,  Krag  and 
Mauser  steel  bullets  had  even  gone  through,  too,  while 
the  big  .45  Springfields  made  a  dent  like  a  sledge. 

"You  could  have  swept  up  a  peck  of  bullets  where 
they  had  struck  against  obstructions  and  dropped  to 
the  floor.  We  had  quite  a  time  clearing  away  the 
wreck  and  getting  the  plant  going  again,  but  finally 
I  got  an  acceptance  and  pulled  out. 

"From  there  I  went  to  a  little  town  with  an  un- 
pronounceable name  to  fix  up  some  after  a  battle  had 
left  things  a  little  stirred  up.  This  place  looked  like 
the  other  one  and  we  soon  fixed  things  up — till  the 
next  revolution. 

"About  this  time  a  letter  reached  me  that  had  been 
about  3  weeks  in  getting  to  me,  with  a  little  money 
in  it,  which  was  very  welcome.  Also  instructions  to 
go  to  another  smelter  and  erect  2  engines,  down  in 
the  interior  about  150  miles  farther. 

"Here's  where  fate  swatted  us  a  few.  This  was 
quite  a  job  and  it  kept  me  pretty  well  occupied  for 
several  weeks,  during  which  time  it  was  next  to  im- 
possible to  get  word  to  or  from  the  firm  up  in  Mil- 
waukee or  friends  and  relatives  elsewhere.  Funds 
were  absolutely  minus.  The  banks  were  closed,  as 
were  practically  all  of  the  stores.  Every  few  days, 
one  side  or  the  other  would  ride  into  town,  shoot 
things  up  a  little,  loot  a  store  of  what  they  wanted 
or  could  carry  away  and  disappear  in  a  cloud  of  dust. 

"Finally,  after  living  on  the  generosity  of  an 
American  official  of  the  smelting  company  for  weeks, 
enough  money  arrived  so  I  could  square  up  and  leave, 
and,  believe  me,  I  headed  straight  for  the  Rio  Grande. 
Right  here  I  parted  company  with  my  tool  chest,  how- 
ever, and  when  I  struck  El  Paso  all  I  had  was  a  level 
and  a  pair  of  gas  pliers  in  my  grip,  and  my  trunk  of 
personal  effects, — all  that  were  left. 

"I  wired  the  house  and  was  ordered  to  a  town  in 
Texas  to  erect  a  refrigerating  outfit,  which  I  did  with 
the  assistance  of  the  tools  the  engineer  loaned  me. 
During  this  time,  things  had  been  quieting  down  a 
little  in  Mexico,  so  far  as  the  outside  world  could  learn. 
However,  when  the  average  greaser  learns  what  a 
snap  it  is  to  have  a  pony,  rifle,  saddle,  and  a  few  dol- 
lars a  month  furnished, — the  easiest  time  he  ever  had 
in  all  his  life, — it  is  almost  impossible  to  get  the  'revo- 
lution fever'  out  of  his  system  without  resorting  to 
violence. 

"From  Texas,  I  went  clear  down  to  the  City  of 
Mexico  on  a  job,  where  I  landed  and  completed  the 
work  just  in  time  to  participate  in  the  grand  round-up 
between  Diaz  and  Madero,  terminating  with  the  as- 
sassination of  the  latter. 

"This  was  real  war,  and  it  was  what  General  Sher- 
man said  it  was,  too.  Those  2  weeks  were  the  longest 
that  I  ever  put  in,  in  all  my  life.  See  those  gray  hairs? 
Well,  when  I  left  Texas  for  the  scene  of  trouble  my 
hair  was  without  a  gray  streak. 

"Boys,  I  have  been  mixed  up  in  some  bad  scrapes 
in  my  day.  A  runaway  engine,  a  ruptured  tube,  the 
explosion  of  a  receiver  tank,  the  failure  of  a  6-in.  tee 
and  water  hammer  knocking  the  bonnet  off  a  5-in. 
valve,  but  never  in  all  my  life  have  I  passed  through 
a  series  of  events  like  those  few  days  in  Mexico  City. 

"As  soon  as  it  was  possible,  I  dug  right  out  for 
God's  country,  up  here  in  the  good  old  United  States." 
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FOREIGN  DEVELOPMENT  IN  THE  POWER  PLANT  FIELD 

Hydraulic  Turbine  with  a  Double  Crown  of  Vanes* 

By  J.  H.  Blakey 


THE    Voith    Co.,   of    Heidenheim,   Wurttemberg, 
Germany,  has  patented  in  France  an  invention 
relating    to    exterior    radial    injection    turbines 
under  the  form  of  turbines  with  a  double  crown 
of  vanes  and  known  by  the  name  of  Francis   stage 
turbines,  which  it  seems  interesting  to  describe. 

This  kind  of  turbine  presents  the  inconvenience, 
Avhen  the  2  crowns  of  vanes  have  a  common  dififuser, 
and  when  one  of  the  crowns  is  put  out  of  action  by 
the  distributor  apparatus,  that  the  dififuser  is  much 
too  large  for  the  second  crown,  and  that  in  addition 
the  crown  of  vanes  which  is  not  being  driven  turns 
in  the  water  and  produces  a  back-wash  which  must 
lower  considerably  the  efficiency  of  the  turbine. 


PIG.    1.      FRANCIS   STAGE  TURBINE   CONTROLLED  BY  HEIGHT  OP 
WATER  IN  DIPPUSER  OP   THE  LOWER  CROWN 

It  has  already  been  proposed  to  employ,  for  mul- 
tiple turbines,  several  concentric  diffusers,  in  number 
corresponding  to  the  number  of  crowns,  and  by  this 
means  to  avoid  the  difficulty  of  having  the  area  of  the 
diffuser  too  great  for  a  crown  which  may  be  work- 
ing alone.  This,  however,  would  not  remove  the 
objection  spoken  of,  that  any  crown  of  vanes  which 
is  not  adding  to  the  efficiency  of  the  machine  is  taking 
from  it,  if  it  turns  in  the  water. 

In  this  turbine  an  attempt  has  been  made  to  over- 
come this  difficulty.  Figures  1  and  2  represent  2 
methods  of  working;  regulation  being  accomplished 
by  means  of  a  float.  The  motor  wheel  A  of  a  double 
crown  turbine  consists  of  the  upper  crown  K-  and 
the  lower  K^  The  lower  crown  is  in  connection  with 
the  diffuser  S^  while  the  upper  debouches  into  S-. 
The  motor  wheel  rests  on  the  diffuser  S-  at  the  joint 
T.  The  diffuser  S\  which  belongs  to  the  crown  of 
vanes  which  may  be  isolated,  is  in  communication  in 
Fig.  1  with  a  reservoir  G,  arranged  at  the  height  of 
the  desired  level.  In  this  reservoir,  which  is  air  tight, 
is  a  float  M  carrying  the  valve  V  for  the  admission  of 
air.  The  float  M  keeps  the  valve  closed  when  the 
water  is  at  the  required  level.     If  the  water  rises  the 

*TranKliitp<l   from    the    ''Rcvuo   Industrielle,"    Jan.    25. 


float  opens  the  valve  and  allows  the  admission  of  air 
until  the  water  has  regained  the  required  level. 

In  the  method  of  working  shown  in  Fig.  2  the 
diffuser  S^  is  in  communication  above  with  the  re- 
quired level  by  means  of  a  tube  R  connecting  with  the 
air-tight  reservoir  G.  In  this  the  float  M  carries  the 
admission  valve  W.  A  vertical  pipe  U  connects  the 
reservoir  G  with  a  second  reservoir  F  containing 
water.  In  consequence  of  the  air-tight  communica- 
tion existing  between  G  and  the  chamber  S^,  which 
is  in  depression,  the  water  will  mount  in  the  reser- 
voir G  until  the  height  H^  is  equal  to  H^,  which  is 
the  height  of  the  water  in  the  diffuser  above  the  lower 
level.  Into  the  reservoir  F  is  poured  such  a  quantity 
of  water  that,  for  the  desired  height  of  the  water  in 
the  diffuser  above  the  lower  level,  the  level  of  the 
water  in  G  brings  the  float  into  such  a  position  that 
the  valve  W  is  maintained  just  closed.  If  then  the 
rarefaction  of  the  air  in  the  diffuser  chamber  S^  in- 
creases and  the  water  rises,  the  depression  becomes 
equally  greater  in  the  reservoir  G,  the  water  in  G 
rises  and  the  valve  W  is  opened.  The  entrance  of  air 
will  have  the  effect  of  lowering  the  water  level  in  G 
and  in  S^  by  exactly  the  same  amount,  and  the  valve 
will  close. 


PIG.  2.   CONTROL  SYSTEM  OP  FRANCIS  STAGE  TURBINE  DE- 
PENDING UPON  LEVEL  IN  DIFFUSER  AND  DISCHARGE 

Reservoirs  G  and  F  instead  of  being  filled  with 
water  may  contain  some  liquid,  such  as  mercury  or 
oil,  in  which  case  the  height  H-  will  be  less  than 
H^  in  proportion  to  the  difference  of  the  specific  grav- 
ities of  the  2  liquids. 

The  aspiration  height  H^  changes  with  the  rise 
and  fall  of  the  water  level,  and  in  order  to  permit  the 
admission  of  air  through  the  valve  W  the  level  of  the 
liquid  in  the  reservoir  F  must  also  be  changed  in 
order  to  maintain  the  level  in  the  diffuser  at  the 
proper  height.  This  can  be  done  by  hand  by  raising 
or  lowering  the  reservoir,  or  by  adding  to  or  taking 
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from  the  amount  of  liquid  in  it.  It  may  be  done 
automatically,  as  shown  in  Fig.  2,  by  connecting  the 
reservoir  with  the  float  P,  resting  on  the  surface  of 
the  discharge  water  and  rising  and  falling  with  it. 
If  there  is  used  some  other  liquid  than  water  in  the 
reservoirs  G  and  F  it  will  be  necessary  to  interpose 
a  connection  having  a  suitable  multiplication.  The 
air  connection  can  be  cut  off  from  the  diffuser  by 
means  of  the  valve  W. 


Instead  of  admitting  air  into  the  exterior  diffuser 
SMt  may  be  admitted  into  the  interior  diffuser  S^  in 
this  case. the  upper  crown  of  vanes  does  not  operate. 

The  regulation  of  the  heights  H^  and  H^  is  arbi- 
trary, and  depends  upon  local  conditions.  In  practice 
the  level  of  the  water  in  the  diffuser  S^  must  just  reach 
or  cover  the  joint  T.  Instead  of  2  crowns  it  is  pos- 
sible to  have  3  or  more,  any  one  of  which  may  be 
isolated  by  the  same  method. 


HEAT  AND  COLD  INSULATION* 


By  H.  W.  PrEntis,  Jr. 


IN  recent  years  we  have  heard  much  of  X  rays  and 
radium;  how  the  vibrations  or  waves,  or  whatever 
you  choose  to  call  them,  thrown  off  by  this  marvel- 
ous substance  will  penetrate  many  solids  and  affect 
photographic  plates  through  inches  of  dense  material. 
Yet,  while  we  are  reading  of  radium  there  is  an  equally 
marvelous  phenomenon  going  on  all  around  us.  Heat 
is  being  generated  by  the  sun,  in  our  own  bodies  in 
fact,  and  is  being  thrown  out  into  the  ether  with  such 
power  and  energy  that  there  is  nothing  that  can  stop  it. 
Its  waves  pass  through  all  substances ;  hence  every 
minute,  day  and  night,  the  heat  is  leaking  out  of  your 
boilers  and  steam  lines,  or  conversely,  into  your  cold 
storage  rooms,  and  brine  and  ammonia  piping.  Coal 
is  being  shoveled  under  your  boilers,  machinery  is 
wearing  out,  operating  expense  is  piling  up  every  min- 
ute that  passes.  Common  sense  naturally  asks,  are 
your  steam  lines,  are  your  boilers,  are  your  cold  pipes, 
are  your  cold  storage  rooms  properly  insulated?  For 
only  by  suitably  protecting  them  from  the  onslaughts 
of  heat,  by  scientifically  insulating,  in  other  words,  can 
this  constant  drain  on  your  resources  be  minimized. 

First  of  all,  we  will  agree  it  must  be  a  good  non- 
conductor of  heat.  But  upon  what  does  the  noncon- 
ducting value  of  any  material  depend?  To  answer  this 
question  intelligibly  requires  a  brief  explanation  of  the 
theory  of  heat  transmission. 

Heat  has  3  ways  of  getting  about:  It  can  pass 
through  space  on  the  ether  waves  without  appreciably 
heating  the  air.  Stand  in  front  of  a  hot  stove  and  the 
truth  of  this  assertion  is  self-evident,  or  perhaps,  the 
sensation  of  warmth  that  one  feels  in  bright  sunlight 
on  a  cold  day  is  a  better  explanation  of  the  radiation 
of  heat,  as  this  method  of  its  transference  is  called. 

When  the  problem  of  heat  insulation  is  under  con- 
sideration, however,  the  other  ways  that  heat  moves 
are  of  more  importance.  By  conduction  is  meant  the 
transfer  of  heat  from  one  particle  of  matter  to  another 
by  the  impact  of  the  molecules  composing  the  sub- 
stance itself. 

Now  no  material  is  an  absolute  nonconductor.  Some, 
however,  obstruct  its  passage  more  than  others.  The 
heat  conductivity  of  heavy,  dense  substances  is  very 
high ;  that  of  lighter  materials  is  less,  probably  because 
the  molecules  are  not  so  close  together.  Wood  trans- 
mits less  heat  than  metal.  The  heat  conductivity  of 
gases  is  still  less ;  hence  air,  the  most  available  gas,  is 
the  most  efficient  insulator  that  can  be  had,  if  a  vac- 
uum, which  is  commercially  impracticable  on  a  large 
scale,  be  left  out  of  consideration. 

The  difficulty,  however,  is  to  confine  air  so  that  it 
cannot  circulate.  For  the  transference  of  heat  is  ef- 
fected also  by  a  third  means,  called  convection,  the 
carrying  of  heat  from  one  point  or  object  to  another 


*  An  address  delivered  before  the  Kansas  Gas,  Water.  Elec- 
tric Light  &  Street  Railway  Association,  at  Manhattan,  Kansas. 


through  the  agency  of  any  moving  gas  or  fluid.  The 
ordinary  hot  water  heating  system  is  a  good  illustra- 
tion. The  hot  water  rises  through  pipes  to  the  rooms 
that  are  to  be  warmed  and  drops  as  it  becomes  cool, 
thus  automatically  setting  up  circulation. 

Good  Insulation  for  Heat  and  Cold 

^  PROCESS  similar  to  this,  but  on  a  miniature  scale, 
takes  place  in  every  form  of  heat  insulation.  The 
larger  the  spaces  in  which  the  entrapped  air  is  con- 
fined, the  more  rapidly  will  heat  pass  from  one  side  to 
the  other ;  therefore,  the  material  that  affords  the  best 
insulation  is  that  which  embodies  the  greatest  number 
of  the  smallest  possible  air  spaces,  for  the  smaller  the 
air  spaces,  the  less  extensive  is  the  effect  of  the  circu- 
lation of  the  air  confined  therein.  In  other  words,  the 
nonconducting  efficiency  of  any  insulating  material  de- 
pends on  the  volume  of  "dead  air"  it  contains. 

But  there  are  a  number  of  other  requirements  which 
must  be  met  before  any  material  can  be  considered  a 
satisfactory  heat  insulating  medium.  In  the  first  place, 
it  must  be  durable.    To  this  end,  3  things  are  essential: 

1.  The  material  must  have  a  certain  amount  of 
structural  strength  and  flexibility  so  that  it  can  be  ap- 
plied without  undue  breakage  and  withstand  ordinary 
wear  and  tear. 

2.  It  should  be,  so  far  as  possible,  proof  against 
moisture  and  steam.  If  not,  the  first  time  the  line 
springs  a  leak  a  large  portion  of  the  covering  will  be 
ruined. 

3.  It  should  be  able  to  withstand  the  temperatures 
to  which  it  will  be  exposed  without  any  actual  deterior- 
ation of  its  physical  structure. 

Furthermore,  expediency  demands  that  whatever 
material  is  used  should  be  easy  to  apply,  as  this  reduces 
the  cost  of  installation.  It  should,  moreover,  be  neat 
and  symmetrical  and  not  bulging  and  unsightly  in  ap- 
pearance. Last,  but  not  least,  it  must  be  reasonable  in 
cost,  taking  into  consideration  not  only  first  cost  but 
cost  in  the  long  run. 

While  all  these  essentials  apply  with  equal  force  to 
insulation  for  either  hot  or  cold  surfaces,  there  is  one 
point  in  connection  with  covering  for  cold  surfaces  that 
should  be  particularly  emphasized.  The  service  condi- 
tions, which  such  covering  has  to  meet,  are  far  more 
severe  than  in  the  case  of  insulation  for  hot  pipes  or 
boilers.  With  the  latter,  the  internal  heat  tends  to  keep 
the  covering,  whatever  it  may  be,  dry  and  efficient. 

With  cold  pipes  the  conditions  are  exactly  reversed. 
The  air  in  the  air-spaces  in  the  covering  close  to  the 
pipe  is  cooled  down  as  soon  as  the  refrigeration  is 
turned  on.  As  the  air  cools,  it  contracts.  This  pro- 
duces a  partial  vacuum  and  at  once  the  atmosphere 
presses  in,  endeavoring  to  restore  equilibrium.  If  na- 
ture is  successful,  if  the  outside  air  can  force  its  way 
in,  the  ultimate  fate  of  the  covering  is  assured.     For 
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the  wai*m  air  will  carry  in  moisture  as  vapor,  which  will 
condense  as  soon  as  it  is  cooled,  and  be  deposited  right 
in  the  heart  of  the  covering. 

This  process  will  go  on  every  moment  that  the  plant 
is  in  operation.  The  air  spaces  in  the  covering  will 
soon  fill  up  with  frost.  As  soon  as  the  refrigeration  is 
turned  ofif  the  frost  will  melt,  the  covering  will  be 
thoroughly  saturated,  and  this  will  render  it  worthless 
from  an  insulating  standpoint,  since  water  is  a  good 
conductor  of  heat. 

When  the  refrigeration  is  turned  on  again,  the  water 
will  freeze,  disrupt  the  covering  and  ultimately  cause 
its  complete  destruction.  It  is  obvious,  therefore,  that 
any  material  used  for  covering  cold  surfaces  must  be 
both  air-  and  moisture-proof,  not  only  that  its  effi- 
ciency may  be  lasting,  but  that  the  covering  itself  may 
prove  reasonably  durable  in  service. 

Of  insulation  for  steam  lines  and  boilers,  coverings 
made  of  magnesia,  of  asbestos,  and  of  diatomaceous 
earth,  are  probably  the  most  prominent.  The  last 
named  is  comparatively  new,  and  has  attracted  con- 
siderable attention  owing  to  its  high  efficiency  and  the 
fact  that  it  will  withstand  repeated  wetting  and  drying 
without  injury. 

For  the  insulation  of  brine,  ammonia  and  ice  water 
lines,  a  variety  of  coverings  can  also  be  had,  composed 
usually  of  hair-felt,  wool-felt,  or  cork,  some  of  the 
cheaper  types  even  of  paper  or  rope.  The  felt  cover- 
ings are  very  efficient  for  this  class  of  service,  provided 
they  can  be  kept  dry;  but,  unfortunately,  it  is  well- 
nigh  impossible  to  accomplish  this  and  at  the  same 
time  keep  the  cost  of  application  within  reasonable  lim- 
its, owing  to  the  fact  that  all  such  coverings  are  com- 
posed of  fibrous  substances,  possessing  marked  capil- 
lary action. 

Chiefly  for  this  reason,  coverings  made  of  cork  are 
being  adopted  more  and  more  generally  for  cold  pipes. 
Their  first  cost  is  no  greater  than  for  felt-covering 
properly  applied,  and  in  durability  they  are  probably 
far  superior.  There  have  been  a  number  of  well-au- 
thenticated instances  in  which  they  have  lasted  on 
brine  and  ammonia  lines  until  the  pipes  have  worn  out 
from  the  inside,  that  is  for  10  or  11  years. 

Whatever  materials  you  decide  to  use  in  your  plant, 
be  sure  that  you  use  them  scientifically.  While,  of 
course,  it  is  possible  to  put  on  too  much  insulation,  the 
chances  are  that  the  average  purchaser  will  not  err  on 
that  side.  For  some  unaccountable  reason,  the  major- 
ity of  power  plant  owners — most  of  them  shrewd  busi- 
ness men — have  been  satisfied  for  years,  particularly  in 
the  case  of  steam  lines,  with  any  sort  of  covering  of  any 
thickness,  so  long  as  it  concealed  the  pipe.  So  little 
attention  has  been  paid  to  this  phase  of  power  plant 
economy  that  it  is  no  wonder  that  an  old  pipe  coverer 
in  New  York  boasted  to  me  some  months  ago  that  on  a 
job  where  there  were  a  lot  of  pipes  to  cover  up  against 
the  ceiling  of  a  high  boiler-room,  he  simply  went  along 
and  whitewashed  them,  not  taking  the  trouble  to  cover 
them  at  all.  And  the  owners  never  knew  the  dififer- 
ence. 

Insulating  Correctly 

^OW  you  would  not  think  of  buying  an  engine  or  a 
generator  unless,  on  actual  test,  it  showed  that  it 
had  the  capacity  which  the  manufacturer  claimed  for  it. 
Moreover,  you  would  not  buy  it  in  a  haphazard  way. 
You  would  figure  out  what  amount  of  power  you  re- 
quired, and  compare  the  merits  and  general  economy  of 
one  type  of  machine  with  that  of  others.  Not  so  with 
steam  covering.     In  9  cases  out  of  10,  the  chances  are 


that  anything  that  is  cheap  and  covers  up  the  pipe  will 
do — irrespective  of  the  service  conditions. 

On  the  other  hand,  it  is  only  fair  to  add  that  with 
the  growth  of  the  scientific  management  idea,  there 
seems  to  be  a  slowly  developing  tendency  toward  in- 
stalling pipe  covering  on  just  as  careful  a  basis  as  any 
other  piece  of  power-plant  equipment.  Only  a  few 
months  ago  a  consulting  engineer  was  called  in  to  de- 
sign a  new  power  plant  for  the  New  York  Rubber  Co. 
at  Matteawan,  N,  Y.  After  carefully  examining  all 
conditions,  he  specified  that  a  certain  10-in.  steam  line 
350  ft.  long,  198  ft.  of  which  was  outdoors,  should  be 
insulated  so  that  with  a  temperature  of  0  deg.  outside 
and  65  deg.  inside,  the  condensation  should  not  exceed 
0.17  lb.  per  square  foot  of  interior  surface  of  the  pipe. 

Many  manufacturers  balked  at  making  the  desired 
guarantee.  One  concern  that  knew  what  its  covering 
would  do,  accepted  the  contract;  and  when  the  accept- 
ance test  was  made,  after. the  factory  had  started  oper- 
ating, the  engineer  found  that  the  covering  more  than 
fulfilled  the  conditions — the  condensation  amounting  to 
only  0.1361  lb.  per  square  foot  of  surface.  If  more 
users  of  steam  covering  would  adopt  such  methods, 
they  would  be  astounded  at  the  saving  in  the  coal  bill. 

The  truth  is  we  have  been  satisfied  to  go  along  for 
a  great  many  years  in  the  heat  insulation  business,  fol- 
lowing rule-of-thumb  methods  which  are  absolutely  an- 
tiquated. It  is  high  time  that  in  figuring  on  the  cov- 
ering for  a  given  job,  all  the  various  items  that  should 
determine  the  proper  thickness  of  insulation  to  install 
— the  temperatures,  the  climatic  conditions,  the  cost  of 
coal,  etc.,  be  taken  into  consideration.  One  reason,  per- 
haps, why  this  has  not  been  done  more  extensively,  has 
been  the  dearth  of  accurate  data  regarding  the  loss  of 
heat  from  bare  pipe  and  the  actual  transmission 
through  the  various  types  of  covering  in  ordinary  use. 
(To  be  continued.) 


The  question  of  whether  concrete  can  be  made 
in  itself  waterproof  was  recently  asked  Leonard  C. 
Wason,  president  of  the  Aberthaw  Construction  Co., 
Boston.  In  reply,  Mr.  Wason  was  very  emphatic  in 
stating  that  not  only  can  concrete  be  made  impervious 
under  ordinary  pressures  but  even  under  extraordinary 
pressures.  By  ordinary  pressures  is  meant  pressures  due 
to  heads  lo  ft.  or  below,  while  extraordinary  pressures 
refers  to  standpipe  pressures.  Mr.  Wason  states  that 
his  experience  has  shown  that  it  is  simply  a  question 
of  well  graded  materials,  proper  proportions  and  thor- 
ough workmanship,  to  get  the  maximum  density.  With 
good  work  the  Aberthaw  Co.  has  found  that  for  maxi- 
mum density  a  mixture  of  i  :2 :3^  is  about  correct,  the 
aggregate  varying  from  3^  14.  Mr.  Wason  remarked 
that  the  time  the  materials  should  mix  is  very  important 
and  that  on  the  best  work  they  have  done  the  materials 
were  kept  in  the  mixer  for  5  min.  The  amount  of  water 
is  also  very  important.  The  point  of  placidity  can  be 
judged  by  the  eyesight  and  the  concrete  should-  just 
barely  quake.  The  materials  after  being  mixed  must  be 
handled  very  carefully  so  that  there  will  be  no  separation. 
To  make  impervious  concrete  structures,,  great  care  must 
be  taken  in  getting  the  joints  clean  before  going  on  with 
the  next  day's  work.  In  Mr.  Wason's  opinion  99  per 
cent  of  all  leaky  concrete  building  work  is  due  to  poor 
workmanship. 


American  Supply  and  Machinery  Manufactur- 
ers' Association  has  moved  its  offices  from  309  Broad- 
way to  1 5 10  Woolworth  Building,  New  York. 
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RESULTS  OF  USING  CHEAP  OIL 

ILLUSTRATION  shows  a  ratchet  lever  that  had  to 
be  used  in  starting  a  rotary  converter.  With  the 
lever,  which  is  about  7  ft.  long,  it  required  the  ser- 
vices of  2  men  to  start  the  armature  to  revolving 
when  it  was  to  be  put  in  use. 

When  the  machine  was  installed  a  cheap  grade  of 
oil  was  ordered  to  be  used ;  after  several  months  ser- 
vice it  was  impossible  to  start  the  machine  from  the 


A    MONUMENT    TO    CHEAP    OIL 

switchboard.  An  investigation  proved  that  the  chem- 
icals in  the  oil  had  pitted  or  frosted  the  bearings  and 
shaft  very  badly,  causing  the  unusual  amount  of  bear- 
ing friction.  In  order  to  get  the  machine  started  the 
ratchet  lever  was  made,  the  toothed  wheel  being 
keyed  to  the  shaft,  lever  and  dog  made  so  as  to  be 
removable. 

Several  months  were  required  with  the  use  of  the 
best  oil  that  could  be  purchased  to  bring  the  bearings 
back  to  normal  condition. 

The  ratchet  and  lever  also  proved  to  be  useful  in 
turning  the  armature  to  clean  the  slots  in  the  com- 
mutator. J.  B.  Linker, 


A  WELL  KEPT  CORLISS  ENGINE 

§IXTEEN  years  ago  a  new  flouring  mill  was  com- 
pleted, which  has  been  in  operation  ever  since. 
The  power  plant  consisted  of  one  O'Brien  boiler,  Cor- 
liss heater,  hot  and  cold  water  pumps,  and  a  St.  Louis 
Corliss  engine  of  60-hp.  The  brick  work  has  been 
partly  rebuilt,  having  slack  grates  still  under  the 
boiler.  There  have  never  been  any  blemishes  on  the 
shell  of  the  boiler;  a  few  flues  have  been  put  in,  good 
pond  water  has  been  used  all  these  years. 

The  best  lubricator  I  ever  saw  has  fed  the  cylinder, 
steady  almost  like  a  pump.  It  has  a  gallon  reservoir 
bolted  to  the  side  of  the  cylinder,  piped  up  to  a  sight 


feed  on  the  steam  line,  this  being  hot,  oil  always 
finds  its  way  to  the  glass.  The  piston  head  and  valves 
have  never  been  out  of  their  respective  places.  A 
good  card  can  be  taken  yet.  No  engine  breakdowns 
have  occurred  but  a  few  new  parts  have  been  put  on 
the  valve  motion.  The  same  oil  cups  are  in  use,  still 
good. 

It  shows  what  good  care,  steady  load,  short  steam 
line,  low  steam  pressure,  and  last  but  not  least,  in  all 
the  years  there  have  been  only  5  men  in  charge  of  the 
plant,  and  2  of  these  have  done  almost  all  the  running. 

G.  H.  Brough. 


OIL-PUMP  CONNECTIONS 


o 


UR  2  Knowles  Vacuum  Pumps  were  equipped  with 
oil-pumps  3  yr.  ago  and  the  motion  for  these 
pumps  was  obtained  by  bolting  an  angle-bracket  D 
to  the  link  C,  as  indicated  on  the  sketch  by  dash  and 
dot   lines. 

This  arrangement  was  very  unsatisfactory.  The 
bracket  broke  frequently,  the  bolts  would  work  loose 
and  fall  out,  the  motion  was  jerky  and  noisy  and  often 
interfered  with  the  proper  working  of  the  valve  gear. 


CONNECTIONS   TO   OIL  PUMP   AND   DETAILS 

To  improve  conditions  I  devised  the  arrangement 
shown  on  the  sketch  in  full  lines,  which  has  none  of 
the  defects  of  the  former  and  is  very  simple. 

The  rocker-bar  E  was  bored  and  tapped  at  the 
extreme  end  for  a  3^-in.  pin,  this  pin  consisting  of  a 
piece  of  ^-in.  round  iron  about  1^  in.  long,  threaded 
for  about  half  its  length,  the  threaded  portion  to  screw 
into  the  rocker-bar  and  the  other  end  to  engage  the 
slotted  end  of  lever  A  to  which  it  is  to  impart  the 
motion  and  which  is  pivoted  on  an  upright  B,  which 
in  turn  is  bolted  to  the  cradle  of  the  pump  as  shown 
in  sectional  view  at  the  right. 

Lever  A  is  made  of  a  piece  of  ^-in.  by  1-in.  flat 
iron.  The  distance  between  pin-centers  is  made  as 
short  as  possible  and  is  in  our  case  ^  in.  This  is 
important  as  the  motion  of  the   rocker-bar  is   slight 
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and  lever  A  sliould  not  be  made  excessively  long. 
The  upright  B  consists  of  a  piece  of  /i-in.  by  l>4-in. 
flat  iron,  is  rounded  ofif  at  the  upper  end  and  slightly 
curved  at  the  lower  end  to  conform  to  the  shape  of 
the  cradle  to  which  it  is  bolted. 

On  one  of  our  pumps  we  found  that  there  was 
insufficient  motion  to  make  the  oil-pump  perform 
properly,  but  this  defect  was  overcome  by  raising 
friction  roller  F  slightly;  this  raising  of  the  friction 
roller  did  not,  as  I  had  feared,  interfere  with  the 
working  of  the  valve  gear.  K.  H.  M. 


CENTERING  ENGINE;  MEASURING  BELT 

'PHERE  are  some  points  on  which  I  do  not  agree 
with  others.  Take,  for  instance,  the  putting  of  an 
engine  on  center  for  valve  setting,  many  engineers  say 
to  proceed  as  follows:  "Place  the  crank  near  the  cen- 
ter, set  one  point  of  tram  on  a  solid  object  and  make 
a  light  mark  where  the  other  point  touches  disk  or 
wheel,  ;also  make  marks  on  crosshead  shoe  and  guide, 
then  turn  wheel  in  direction  it  runs  until  the  marks 
on  crosshead  and  guide  again  coincide,  etc.,  and  if 
you  move  crosshead  too  far  you  must  turn  it  back  a 
distance  and  bring  it  up  again. 

I  claim  that,  for  accurate  work,  in  getting  these 
marks  in  line  for  the  second  time,  on  either  center, 
the  crosshead  should  be  moved  past  and  then  brought 
back  until  the  lines  meet. 


MAR/iS 


DIAGRAM    OF    CRANK    AND    CROSSHEAD    WHEN    CENTERING 
ENGINE    WITH    PLAY 

Now  consider  the  diagram.  The  crank  is  placed 
at  point  No.  1  as  shown  and  marks  made  on  cross- 
head  and  guide,  also  light  mark  with  tram.  The 
crank  turns  in  the  direction  of  the  arrow.  The  con- 
necting rod  is  48  in.  long. 

Suppose  that  for  some  reason  there  is  y%  in.  play 
in  the  rod  boxes.  In  the  position  shown  this  play 
will  be  of  no  consequence,  but  when  the  crank  crosses 
the  center  and  goes  back  to  point  No.  2,  the  rod 
will  "stretch"  and  be  48^^  in.  long  instead  of  48. 
Therefore,  the  crank  will  be  farther  from  the  center 
in  position  2  than  it  will  be  in  position  i.  Now,  if  it  is 
brought  on  down  to  position  3  and  then  pushed  back 
to  2,  this  play  will  be  taken  up. 

One  must  remember  that  when  the  crank  is  on 
center,  the  eccentric  is  near  its  quarter ;  that  is  the 
reason  so  much  care  must  be  used.  I  know  one  man 
who  boasts  of  his  15  yr.  experience,  "and  can  center  her 
with  his  eye."    I  can't  do  it. 

Another  thing  one  sees  in  print  is  about  measur- 
ing belts;  some  say  to  run  a  steel  tape  over  the  pulleys 
where  the  belt  is  to  go  and  read  the  length  direct. 
But  if  they  don't  mix  a  little  arithmetic  with  it,  it  is 
likely  the  belt  will  be  too  short,  because  it  is  the  cen- 
ter line  of  the  belt  that  makes  the  length,  and  when 
the  belt,  is  wrapped  around  the  pidley  there  is  one- 
half  the  thickness  of  belt  between  the  pulley  and  this 
center  line. 


Consider  2  pulleys  36  in.  in  diameter  and  180  deg. 
arc  of  contact,  belt  ^  in.  thick.  The  center  line  of 
the  belt  will  be  yi  in.  away  from  the  pulleys.  In  this 
case  the  belt  passes  halfway  around  2  36-in.  pulleys,  so 
we  must  figure  as  if  the  belt  passed  entirely  around 
one  36^  in.  in  diameter.  If  the  belt  was  same  thick- 
ness as  tape  then  there  would  be  no  difference. 

Fred  Eckley. 


SHOULD  THE  ENGINEER  FURNISH  TOOLS? 

J    BELIEVE  an  engineer  should  have  his  own  kit 

of  tools,  not  a  large  kit  nor  large  tools,  but  a  kit  of 
small,  useful  tools  which  come  handy  anywhere  some 
time,  such  as  2  or  3  hammers  of  different  size  and 
shape,  small  drills  and  bits  and  bit  brace,  small  chisels 
of  various  shapes  and  sizes,  punches,  packing  hooks, 
try  square,  combination  square,  rule,  tape  line,  scrap- 
ing tools  (made  from  half  round  files),  pliers,  pincers, 
shears,  small  pipe  wrenches,  calipers,  screwdrivers, 
levels  and  many  others,  to  conform  to  one's  needs. 

Many  of  these  tools  may  be  made  by  any  black- 
smith at  small  cost.  It  is  a  good  plan  to  have  a  cer- 
tain tool  in  your  own  tool-chest  when  occasion  de- 
mands its  use,  and  it  is  another  good  thing  to  know 
where  to  find  a  tool  when  you  want  it. 

Most  plant  owners  will  furnish  all  the  larger  tools, 
but  hesitate  to  supply  small  -  tool'f  which  are  apt  to 
become  lost,  strayed  or  stolen,  especially  in  a  plant 
where  a  number  of  workmen  are  employed,  for  not 
many  will  look  after,  or  care  for  company  tools  as 
they  will  their  own.  Most  plant  owners  will  replace 
the  tools  you  break  or  wear  out  on  the  job  if  ap- 
proached in  the  right  way. 

In  our  engine  room,  on  the  wall  are  3  tool 
or  wrench  boards  which  contain  all  the  necessary 
engine  wrenches  and  many  other  wrenches  of  various 
sizes  and  shapes.  As  soon  as  a  repair  job  is  finished 
all  the  tools  are  put  in  their  respective  places.  Each 
of  the  3  engineers  has  his  own  tool  chest.  I  always 
encourage  a  fellow  workman  to  make  or  buy  his  own 
tool  chest,  and  buy  one  or  more  tools  at  a  time  as  he 
is  able  (but  do  not  "lift"  someone  else's),  and  in  a 
short  time  a  handy  and  useful  kit  of  tools  will  be  on 
hand  if  he  is  wise  in  making  his  selection.  Many 
good  tools  may  be  procured  at  secondhand  stores 
and  pawn  shops.  C.  E.  N. 


RUNAWAY  ENGINES 

J  NEVER  could  see  any  good  reason  for  requiring 
an  engineer  to  stand  right  in  front  of  a  flywheel 
when  stopping  a  runaway  engine.  Most  engineers 
are  brave  enough  to  do  this  when  necessary,  but  this 
is  no  argument  in  favor  of  making  it  necessary  when 
there  are  so  many  ways  of  avoiding  it. 

It  would  seem  that  any  man  with  enough  business 
ability  to  be  the  owner  of  a  steam  plant  would  be  able 
to  see  the  wisdom  of  protecting  his  flywheels  with 
automatic  stops  as  he  protects  his  boilers  with  safety 
valves.  We  all  know,  however,  that  a  great  many 
owners  cannot  be  persuaded  to  use  safety  stops  and 
it  is  up  to  us  to  recommend  something  that  he  will 
use.  Of  course,  the  throttle  valve  can  often  be  swung 
around  so  that  the  handle  is  on  the  opposite  side  of 
the  engine  from  the  flywheel  and  this  should  usually 
be  done,  but  in  addition  to  this,  I  like  to  place  a  stop 
valve  in  the  steam  pipe  just  inside  the  engine  room 
where  the  pipe  enters,  or  at  any  point  where  it  will 
be  most  convenient  in  case  of  emergency.    If  the  pipe 
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is  overhead,  the  valve  can  be  fitted  with  a  long  stem 
or  arranged  with  a  cord  so  as  to  be  operated  from  the 
floor. 

In  the  case  of  a  pumping  plant  I  often  install  one 
of  these  extra  valves  in  the  pit  and  another  above. 
I  have  seen  the  walls  of  2  pump  pits  cave  in,  and 
while  no  one  was  buried  and  no  steam  pipes  rup- 
tured in  either  case  I  think  it  is  just  as  well  to  have 
a  convenient  stop  valve  outside  the  pit. 

Fred  Boone. 


ISOLATED  PLANT  COSTS 

|-JA\'ING  just  gone  through  the  tortures  of  working 

up  a  statement  of  cost  for  heating  and  lighting  an 
institution.  I  was  naturally  interested  in  the  article 
of  S.  J.  T.  in  the  May  15  issue  of  Practical  Engineer. 

The  problem  S.  J.  T.  presents  for  discussion  is 
easily  solved,  I  think,  in  comparison  with  the  prob- 
lem of  finding  the  separate  cost  of  light  and  power 
where  steam  and  electric  plants  were  installed  to- 
gether, for  the  simple  reason  that  the  systems  are  so 
interAvoven  into  one  another  that  it  would  require  a 
lot  of  costly  measuring  instruments  and  time-con- 
suming record  keeping  to  determine  the  operating 
cost  of  each  separately. 

To  begin  with  S.  J.  T.'s  problem,  it  is  hard  to  see 
how  such  a  plant  can  cost  $150,000.  One  surely  can- 
not figure  cost  of  motors  and  machines  driven  by 
them  as  cost  of  plant. 

By  "cost  of  plant,"  we  understand  usually:  boilers, 
pumps,  engines,  generators,  switchboard,  tanks,  heat- 
ers, filters,  separators,  smokestack,  piping,  etc. ;  in 
other  words,  everything  necessary  for  the  production 
of  heat  or  current  or  both. 

The  cost  of  the  means  of  distribution  is  not  a 
proper  charge  against  the  plant  in  my  estimation,  as 
one  has  to  have  those  whether  one  buys  heat,  light 
and  power  or  produces  it  in  one's  own  plant,  and  the 
cost  of  motors  using  the  current  is  all  out  of  the 
question  in  this  matter,  as  one  might  just  as  well 
call  elevators  part  of  the  plant  and  figure  them  in 
the  cost. 

Now%  S.  J.  T.  states  that  in  the  plant  he  has  in 
mind,  1200  tons  of  coal  are  burned  a  year,  and  as  this 
coal  is  burned  during  the  6  winter  months,  200  tons 
a  month  or  6^  tons  a  day  are  burned,  and  I  fail  to 
see  how  anybody  can  keep  6  firemen  busy  on  that 
amount  of  coal.  There  are  already  3  engineers  on 
the  job  and  1  electrician,  therefore  no  extra  help  will 
be  required  during  the  winter  months  to  operate  elec- 
tric plant  if  installed.  If  6  firemen  are  required  dur- 
ing the  winter  months  for  some  reason  unknown  to 
me,  it  is  a  certainty  that  no  more  than  3  will  be  re- 
quired during  summer  months,  as  an  output  of  50,000 
kw.-hr.  a  month  does  not  call  for  such  enormous  coal 
consumption  to  keep  more  than  one  man  on  a  shift 
more  than  comfortably  busy. 

S.  J.  T.  mentions  $30,000  as  the  cost  of  electric 
plant  if  installed  and  this  should  include  cost  of  all 
changes  and  additions  to  heating  plant  made  necessary 
by  the  installation  of  electric  plant. 

Now,  I  think  we  may  figure  on  cost  of  generating 
our  own  current.  For  our  present  purpose  it  is  im- 
material what  the  cost  of  heating  is ;  what  we  really 
want  to  know  is,  does  it  pay  to  generate  your  own 
current  wdien  you  can  buy  50,000  kw.-hr.  for  $900 
or  1  kw.-hr.  for  1.8  cents. 

As  I  have  already  pointed  out,  no  additional 
engineers  will  be  required  unless  secondhand  ma- 
chinery is  installed.    One  engineer  on  a  shift  is  enough 


and  they  will  be  there  all  the  year  round  anyway. 
This  leaves  only  the  3  firemen  to  be  added  to  the 
pay-roll  at  $2.25  each  per  day  for  180  days,  or  $1215. 

Allowing  48  lb.  of  steam  per  kw.-hr.  and  an  evap- 
oration of  8  lb.  of  water  per  lb.  of  coal,  we  get  6  lb. 
of  coal  per  kw.-hr.,  or  for  50,000  kw.-hr.  we  get  300,000 
lb.  of  coal  per  month,  or  for  the  6  months  900  tons  of 
2000  lb.  each  which  at  $2.25  would  cost  $2025. 

Additional  coal  used  during  winter  months  would 
probably  amount  to  180  tons,  figuring  on  returning 
to  the  heating  system  80  per  cent  of  heat  of  steam 
used  by  engines.  This  would  amount  to  $405  more 
or  a  total  of  $2430  for  coal. 

Cost  of  oil,  waste  and  packing  S.  J.  T.  figures  at 
$20  a  month,  which  seems  a  little  high,  but  using 
this  figure  we  get  $240  per  year. 

Ash  removal  for  6  months  at  $20  a  month,  $120, 
and  allowing  $5  a  month  additional  for  winter  months, 
this  item  amounts  to  $150. 

The  largest  item  would  be  interest  and  depreciation 
which  at  10  per  cent  on  $30,000  would  be  $3000,  and 
add  to  this  1  per  cent  for  maintenance  and  we  have 

Int.  Dep.  and  Maint'ce .$3300. 

Coal    2430 

Labor     1215 

Oil,  waste,  packing   240 

Ash  removal 150 


$7335 
Let  us  add  to  this  one  oiler  at  $60  per  month,  or  $720, 
and  we  have  $8055  as  a  total  of  additional  cost,  and 
if  $900  was  paid  per  month  for  central  station  current, 
or  $10,800  per  year,  then  we  have  an  apparent  saving 
of  $2745.  Out  of  this,  however,  we  have  yet  to  pay 
for  water  during  summer  months  when  we  cannot 
return  it  to  the  heating  system,  and  figuring  water  at 
$1  per  1000  cu.  ft.  and  48  lb.  per  kw.-hr.  and  50,000 
kw.-hr.  per  month  for  6  months  we  get  roughly 


50,000  X  48  X  6  X  1 


=  $240. 


60  X  1000 

Deducting  this  from  our  apparent  saving  of  $2745 
leaves  us  still  $2505  which  equals  8.33  per  cent  on  the 
capital  invested  in  addition  to  the  5  per  cent  already 
figured  in  the  cost  of  current. 

In  addition  to  this  it  may  be  possible  to  produce 
more  current  if  need  be  with  the  same  equipment 
without  additional  cost  except  for  coal.  This  seems 
altogether  like  a  creditable  showing  of  an  isolated 
plant  against  this  exceptionally  low  central  station 
rate  of  1.8  cents  per  kw.-hr.  Karl  H.  Muller. 


For  the  first  time  in  the  history  of  American  radi- 
um production,  an  express  shipment  of  the  precious  metal 
for  abroad  was  made  recently  by  the  Standard  Chemi- 
cal Co.,  of  Pittsburgh.  The  shipment  was  the  result  of 
an  order  received  in  a  cable  message  from  Dr.  Otto 
Brill,  director  of  the  radium  research  laboratory  of  the 
Standard  Chemical  Co.,  who  is  now  in  Vienna,  Austria. 
Dr.  Brill  said  that  he  had  sold  a  quantity  of  radium  to  a 
Vienna  institution  and  asked  for  the  immediate  shipment 
of  250  milligrams.  This  amount  at  the  current  price  of 
the  metal  represents  a  value  of  $30,000. 

Austria  has  generally  been  recognized  as  the  head- 
quarters of  radium  production  in  the  world,  and  for 
America  to  be  asked  to  supply  radium  for  Austria,  is 
not  unlike  sending  "coals  to  New  Castle"  or  "coke  to 
Connellsville." 
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For  Saving  '^ime.    Work  and  'trouble 


Engine   Room   Repairs 

J^  SHORT  time  ago  a  friend  of  mine  who  is  a  general 
repair  man  for  a  large  machine  shop  received  a  call 
to  a  near-by  village  to  repair  an  old  engine  and  in- 
vited me  to  accompany  him.  After  quite  a  trouble- 
some journey  through  mud  and  slush  we  arrived  at  the 
scene  of  our  labors.  The  engine  was  of  an  old  type  with 
gridiron  steam  valves  and  flat  exhaust  of  the  slide  valve 
type.  The  engine  was  running  when  we  arrived,  or 
I  might  say  was  trying  to  run,  and  v/as  certainly  doing 
its  best,  but  was  having  a  hard  time  of  it,  as  the  ex- 
haust could  be  heard  about  half  a  mile  away.  We 
looked  it  over  and  saw  enough  to  satisfy  us  that  it 
was  about  worn  out  and  that  strenuous  remedies  were 
necessary. 

While  we  were  looking  around  the  engine  room 
and  waiting  for  a  chance  to  shut  down  we  ran  across 
a  box  on  a  shelf  covered  thickly,  with  dust  and  found 
upon  taking  it  down  that  it  was  an  indicator  of  an  old 
but  reliable  make.  Upon  questioning  the  engineer, 
who,  by  the  way,  was  one  of  the  monkey  wrench 
variety,  we  found  that  the  indicator  had  not  been  used 
for  years  and  that  a  former  engineer,  one  of  those 


FIG.  1.     WORN  BLOCK  AND  PIN 

"gol-darned  book  engineers"  had  used  it  and  that 
he  did  not  see  any  use  for  it  anyway,  as  it  only  made 
a  few  marks  on  paper  and  didn't  do  any  good. 

The  engine  was  tapped  for  an  indicator  and  had  2 
close  nipples  with  angle  valves  attached  and  which 
the  presiding  genius  had  piped  down  through  the  floor 
and  used  as  cylinder  drips.  My  friend  told  him  if  he 
would  get  us  some  pieces  of  pipe  to  connect  it  up  we 
would  try  and  fool  away  a  little  of  our  spare  time 
with  it  anyway. 

We  hitched  the  indicator  up  and  took  a  few 
cards  and  found  the  engine  had  no  compression  at  all 
and  also  that  the  admission  was  very  late,  which  ac- 
counted for  the  loss  in  power.  Lack  of  compression 
combined  with  late  admission  of  course  allowed 
the  piston  to  come  to  the  end  of  the  stroke  with  quite 
a  shock,  and  when  steam  was  finally  admitted  whatever 
lost  motion  was  in  the  boxes,  etc.,  was  suddenly 
taken  up  with  a  slam-bang.  We  also  found  that  the 
load  was  very  unequally  distributed,  the  majority  of  it 
being  on  the  crank  end. 

At  noon  we  adjusted  the  taps,  giving  each  one  an 
equal  amount  of  catch  with  the  idea  of  evening  up  the 
load  a  little  and  advanced  the  eccentric  in  order  to  get 
better  lead  and  get  the  steam  in  on  time.     We  also 


took  apart  the  connection  from  the  rock  shaft  to  the 
exhaust  valve  rod  and  found  the  pin  to  be  11/16  in. 
diameter  and  the  hole  in  the  block  1%  in.  and  worn 
oval,  with  the  pin  cut  like  a  pair  of  corduroy  pants. 
Was  it  any  wonder  there  was  no  compression  and  that 
the  engine  was  slightly  noisy? 
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FIG.  -2.     ROCK  SHAFT  BLOCK  SHOWING  TENDENCY  TO  WEAR 

Measurements  were  taken  for  a  new  block  and 
pin,  but  right  here  an  improvement  was  made.  In 
place  of  having  a  square  block  with  a  round  hole  in 
it  for  the  pin,  a  steel  roller  was  substituted  with  a 
brass  bushing  for  a  bearing  on  the  pin,  a  number  of 
3/16-in.  holes  were  drilled  in  the  surface  of  this  roller 
to  facilitate  lubrication.  The  advantage  of  substituting 
this  roller  device  lays  in  the  fact  that  by  using  a  square 
block  the  wear  was  centered  on  2  sides,  both  of  the 
hole  and  also  the  outside  of  the  block,  as  shown  in 
Fig.  2,  while  in  the  case  of  the  roller  the  action  of 
the  rock  shaft  caused  the  roller  to  revolve,  thus  mak- 
ing a  continuous  wear  all  around  the  roller. 

As  it  was  inadvisable  to  shut  down,  the  rest  of  the 
work  was  deferred  till  the  following  Sunday,  when  the 
roller  bearing  was  substituted.    When  the  steam  chest 


FIG.  3.  STEEL  ROLLER  WITH  BUSHING 

covers  were  removed  it  was  found  that  the  flat  grid- 
iron steam  valves  were  worn  so  loose  as  to  allow  them 
to  slam  back  and  forth  endways  in  the  steam  chest 
and  also  could  be  twisted  part  way  around.  We 
removed  these  and  drilled  some  0.25-in.  holes  in  the 
end,  a  piece  of  5/16-in.  flat  steel  was  now  procured  and 
fastened   on   to  the   end   of  the   valves   by   means   of 


Aiig-ust  1,  19i:l 


PRACTICAL     ENGINEER 


751 


dowel  pins,  which  were  riveted  down  and  then  the 
whole  thing  filed  down  until  they  were  a  nice  working 
fit,  care  being  taken  that  the  added  piece  did  not  pro- 
ject below  the  face  of  the  valve,  which,  of  course, 
would  have  prevented  the  valve  from  seating. 

We  now  turned  our  attention  to  the  links  by  which 
the  steam  valves  were  operated,  which  were  also  badly 
worn,  and  one  of  them  unhooked  altogether.  We  took 
them  off  and  reamed  them  out  and  bushed  them  with 
some  pieces  of  brass  tubing,  filing  the  pins  to  fit  and 
putting  in  split  cotter  pins  to  keep  them  in  place. 

The  valves  were  now  adjusted  for  a  little  more  lead 
and  the  cover  replaced.  The  brasses  were  filed  down 
and  adjustments  made  and  steam  was  now  turned 
on  and  more  cards  taken  and  after  adjusting  the  ex- 
haust valves  we  got  a  splendid  card  and  also  a  fairly 
good  running  engine,  which  was  able  to  carry  the 
load  easily  and  was  a  little  easier  on  the  coal  pile. 


Automatic  Pump  Controller 

Diagram  illustrates  an  improvement  to  a  drip 
pump  system.  The  receiver  was  fitted  with  a 
steam  valve  at  A,  the  valve  stem  extending  down  and 
connecting  to  a  float  which  raised  the  valve  as  the 
water  rose  in  the  receiver,  thereby  letting  steam  into 
the  pump  which  emptied  the  water,  putting  it  back 
in  the  boiler.  As  the  water  was  lowered  in  the  receiv- 
er the  valve  lowered  till  its  edges  just  closed  the 
valve,  stopping  the  pump.  The  edges  were  not  closed 
enough  to  seat  the  valve  tight,  with  the  result  that 


'  ^O  SUCr/ON s/DE  or  PUMP 


ARRANGEMENT    OF    VALVES     TO    MAINTAIN    CONSTANT    LEVEL 
IN    RECEIVER    TANK 

the  steam  wire  drew  and  cut  the  seat  and  disc.  The 
pump  would  then  run  continuously  and  give  us  a 
job  of  repairing  about  every  2  weeks. 

We  then  devised  the  water  cylinder  and  attached 
the  float  to  the  pilot  valve,  the  cylinder  being  con- 
nected to  the  city  main.  As  the  float  rose  it  moved 
the  pilot  valve,  admitting  water  under  the  small 
water  piston,  which  then  opened  the  steam  valve  to 
the  pump.  When  the  receiver  was  empty  this  action 
was  reversed  and  the  steam  valve  closed  tightly.  The 
pilot  valve  has  2  adjustable  nuts  that  can  be  set  apart 
so  that  the  valve  does  not  move  till  the  receiver  is 
nearly  full. 

This  has  been  a  perfect  success  and  we  have  not 
needed  any  repairs  to  the  steam  valve  since  it  was 
placed  in  service  about  5  months  ago.  It  uses  about 
2  cu.  ft.  of  water  in  24  hr.  Pacific  Coast. 


Boiler  Blowoff  Lines 

^^E  have  9  350-hp.  Stirling  boilers  in  our  plant, 
arranged  in  a  row  on  the  third  floor  of  the  build- 
ing. The  boiler  room  had  a  cement  floor  laid  on  a 
concrete  slat  and  if  water  was  allowed  to  remain  on 
the  floor  it  would  work  its  way  through  the  slat  and 
drip  on  the  engines  below.  Having  a  puddle  of  water 
on  the  floor  by  your  boiler  was  the  same  as  asking 
for  your  walking  ticket.  When  the  boilers  were 
washed  or  the  turbine  cleaner  run  through  the  tubes 
there  was  always  a  complaint  about  water  until  the 
following  scheme  was  hit  upon  and  it  is  well  worth 
passing  on  as  it  has  a  great  many  good  points. 

There  was  a  floor  drain  about  8  ft.  behind  the  boilers 
which  was  connected  to  the  sewer.  This  would  carry 
away  the  water  if  we  could  get  it  back  there.  Each 
boiler  was  equipped  with  a  cock  and  an  angle  blow- 
ofif  valve,  all  the  boilers  connecting  into  the  one  blow- 
oflf  line  leading  to  tank. 


BLOW  OFF  y/iLy£ 


CAST  /RON 
FLOOR  BOX 


BLOWOFF   CONNECTION  WITH  PIPE   FOB  WASHING   OUT   BOILER 

Referring  to  the  sketch,  a  brass  plugged  tee  was 
inserted  between  the  cock  and  the  boiler.  When  the 
boiler  was  to  be  washed  the  valve  and  cock  would  be 
closed  and  the  brass  plug  in  tee  removed  and  a  piece 
of  pipe  screwed  in  its  place.  When  the  boiler  was 
washed  down  the  water  would  run  out  this  pipe  to 
the  floor  drain:  This  was  done  when  running  the 
turbine  cleaner  and  the  scale  would  run  out  this  pipe 
to  the  open  drain  where  it  could  easily  be  picked  up. 
This  scheme  keeps  our  blowoff  pipes  perfectly  clean 
of  all  scale,  etc.,  keeps  all  water  oflf  the  floor  and,  as 
both  the  cock  and  blowoff  valve  are  closed,  it  allows 
us  to  do  what  we  please  with  the  boiler  without  think- 
ing of  the  blowofif  from  other  boilers.  O.  C. 


Firebrick  is  extremely  brittle,  a  great  deal  more 
so  than  ordinary  brick.  When  such  bricks  have  to  be 
shaped  or  cut  to  size,  considerable  loss  by  breakage 
usually  occurs.  They  can  be  broken  safely,  however,  if 
deep  nicks  on  both  sides  and  on  the  edges  are  first  made. 
A  still  better  way  is  to  get  an  old  handsaw  and  saw  them 
to  size.  This  will  make  nice  smooth  faces,  but  the  set 
on  the  saw  will  be  worn  oif  quickly,  and  must  be  renewed. 
A  hacksaw  can  be  used  for  the  purpose. — Pemberthy 
Engineer  and  Fireman. 


There's  life  alone  in  duty  done,  and  rest  alone  in 
striving. 

— Whittier. 
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Expert  Help   When  In  'trouble.     If  You   Want 
Quick  jinswer  Enclose  a  Stamp 


Open  and  Crossed  Links 

J^INDLY  let  me  know  through  the  columns  of  Practical 
Engineer  how  I  can  tell  the  difference  between 
opened  and  crossed  style  link  motion  without  taking 
off  steam  chest  cover,  also  what  effect  it  would  have  on 
engine  if  open  style  should  be  put  on  crossed  by  mistake. 

F.  L.  J. 

A.  The  terms  "open"  and  '•'crossed"  rods  apply  to 
the  positions  which  the  eccentric  rods  occupy  in  relation 
to  each  other  when  the  engine  crank  is  on  the  crank- 
end  center.  In  this  position  one  of  the  eccentrics  is 
slightly  above  the  shaft  and  the  other  below.  _  If  in  this 
position  the  rod  from  the  upper  eccentric  is  attached 
to  the  upper  end  of  the  link  the  rods  are  said  to  be 
open,  Fig.  1. 

If  the  rod  of  the  upper  eccentric  is  attached  to  the 
lower  end  of  the  link  as  shown  in  Fig.  2,  the  rods  are 
crossed. 

It  is  not  necessary  to  look  at  the  valve  to  determine 
whether  the  rods  are  open  or  crossed,  for  the  rods  them- 
selves show.     If  the  rods  are  open  with  the  crank  on 
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FIG.  1.     OPEN  ARRANGEMENT  OP  LINK  MOTION 
FIG.    2.      CROSSED   ARRANGEMENT   OF   LINKS 

the  crank-end  center,  they  will  be  crossed  when  the  crank 
is  on  the  head-end  center,  as  whichever  way  the  link 
is  connected  the  rods  must  cross  through  one  half  of 
each  revolution  of  the  shaft.  If  the  rods  should  be 
changed  from  open  to  crossed  accidentally  or  otherwise, 
the  direction  of  the  rotation  of  the  engine  would  be 
reversed  for  the  same  position  of  the  reversing  lever. 
With  open  rods  the  lead  increases  as  the  link  is  hooked 
up  and  is  greatest  when  the  block  is  at  the  middle  of  the 
link,  while  the  reverse  is  the  case  with  crossed  rods. 

The  valves  of  hoisting  engines  and  locomotives  used 
for  yard  work  and  switching  should  be  set  with  crossed 
rods  as  the  lack  of  lead  when  the  link  is  hooked  up  will 
prevent  the  engine  from  running  away  '  because  of  a 
leaking  throttle  valve. 


Alternator  Frequency 

QNE  of  my  alternators  is  loo-kw.,  2300-volt,  3-phase, 
60-cycle,  and  runs  225  r.p.m.  If  I  burn  out  a  field 
coil,  would  it  necessitate  the  cutting  out  of  another 
coil  of  opposite  polarity?  (For  example,  if  it  was  a 
north  pole  that  burned  out  would  I  have  to  disconnect 
from  the  field  coils  circuit  a  south  pole  before  I  could 
run  as  stated?  This  machine  has  32  poles,  revolving 
field  type.)  What  speed  would  this  machine  have  to  be 
run  with  2  poles  cut  out  to  generate  current  at  2300 
volts,  60  cycles,  and  could  this  machine  be  run  in  parallel 
with  the  other  machine,  which  is  2300-volt,  60-cycle, 
75-kw.,   under  these  conditions? 

2.  If  a  field  coil  is  burned  out  but  still  in  the  cir- 
cuit (not  burned  into  any  place),  can  it  be  rung  through 
with  a  magneto? 

3.  Name  a  good  paint  to  paint  the  field  coils  of  an 
alternator,  revolving  field  type,  to  keep  the  dust  and 
dirt  from  sticking  to  the  field  coils.  V.  K.  S. 

A.  It  is  not  necessary  to  cut  out  a  south  pole  because 
a  north  pole  has  burned  out.  If  you  operate  with  one 
pole  out  it  will  mean  simply  that  that  pole  will  carry 
half  the  magnetism  that  it  would  if  the  coil  on  it  were 
active,  and  the  2  adjacent  poles  will  carry  ^  of  their 
normal  current. 

In  your  32-pole  machine  this  would  mean  that  the 
total  electromotive  force  would  be  cut  down  1/32.  To  get 
60  cycles  per  second  from  it  you  would  have  to  run  it  at 
the  same  speed  as  before,  but  you  would  have  to  increase 
the  field  excitation  in  order  to  get  the  right  voltage. 
You  could  probably  run  the  machine  all  right  in  parallel 
with  another  one,  but  it  would  not  be  the  best  possible 
thing  to  do  as  you  might  find  it  difficult  to  regulate 
your  voltage  so  as  to  keep  the  machines  in  step. 

2.  Burning  out  a  field  coil  may  mean  either  of  2 
things:  the  burning  off  of  a  wire,  or  the  burning  of  the 
insulation,  so  that  a  part  or  all  of  the  coil  is  not  carry- 
ing current.  If  the  wire  is  burned  off  in  one  coil,  all 
coils  in  series  with  it  will  take  no  current,  then  you 
must  short-circuit  the  terminals  of  that  coil  in  order 
to  carry  current  to  the  poles.  If  the  insulation  is  burned 
off,  it  will  mean  simply  that  the  pole  will  not  have  its 
usual  strength.  In  the  first  case  a  magneto  would  not 
ring  through  the  coil.  In  the  second  case,  it  would,  but 
if  you  measure  the  voltage  drop  over  the  different  coils 
you  would  find  it  much  less  for  the  burned  out  coil  than 
for  those  which  are  in  good  condition. 

Several  different  paints  may  be  used  for  field  coils, 
either  a  good  asphaltum  enamel  or  any  form  of  insul- 
ating varnish.  If  the  coils  do  not  run  very  hot  you 
might  use  shellac,  but  if  they  warm  up  considerably, 
shellac  is  likely  to  warm  up  under  the  heat.     A.  L.  R. 


Exhaust    Steam    Drip 

JF  the  head  of  a  firm  should  ask  you  the  necessity  of 
an   open   drip   between   the   cylinder   and   the  open 
heater,  how  w^ould  you  explain  that  w^aste  of  steam 
to  him?  A.  A.  W. 
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A.  I  shoiild  explain  to  him  that  there  was  a 
great  deal  of  water  coming  through  the  exhaust  pipe 
due  to  condensation  of  the  steam,  and,  if  the  boiler 
should  happen  to  prime  over  the  water  would  come 
over  in  slugs,  and  without  the  drip  connection  would 
have  to  go  over  into  the  heater.  As  the  exhaust  pipe 
has  a  vertical  rise  of  several  feet,  the  water  would 
lie  in  the  bottom  of  the  horizontal  pipe  until  it 
reduced  the  area  of  the  pipe  enough  to  cause  the 
exhaust  steam  to  carry  it  along,  when  it  would  surge 
against  the  turns  in  the  pipe  causing  a  violent  water 
hammer  which  would  be  liable  to  break  the  fittings. 
In  shutting  down  the  engine,  if  there  was  no  drip, 
any  water  lying  in  the  exhaust  pipe  might  be  drawn 
back  into  the  cylinder,  breaking  it;  or  the  pipe  might 
become  full  during  the  time  the  engine  was  not  run- 
ning and  the  pipe  would  be  broken  on  starting  up 
due  to  Avater  hammer.  I  would  tell  him  that  the 
open  drip  was  unnecessary  and  wasteful  of  steam, 
and  would  ask  him  to  buy  a  suitable  drip  trap  or  pump 
to  take  care  of  the  condensation.        J.  C.  Hawkins. 


Refrigeration  Problem 

YYE  have  a  4-ton  (refrigerating  capacity)  Wizard 
compressor  with  double  pipe  type  of  condenser 
operated  by  a  12-hp.  Fairbanks-Morse  gas  engine. 
This  machine  is  now  at  our  small  packing  plant  where 
we  have  enough  well  water  to  run  it  direct,  but  we 
are  contemplating  moving  this  to  the  back  of  our 
retail  shop  uptown  where  the  water  supply  is  very 
doubtful.  At  the  latter  place  we  have  an  old  well 
about  150  ft.  from  the  building.  We  put  a  small 
engine  and  pump  on  this  well  a  few  days  ago  and 
managed  to  pump  it  down  about  25  ft.  in  a  few  hours, 
but  before  we  could  get  finished  the  big  rains  we  have 
been  having  started  in  and  the  well  filled  up  to  the 
top  while  we  were  still  running.  This  appears  to  be 
surface  water,  for  although  we  have  run  the  engine 
for  10  hr.  straight,  it  has  not  lowered  the  water  one 
inch,  and  it  looks  as  though  the  well  was  simply 
draining  the  cellars  around  it  and  perhaps  some  of 
the  low  lying  surface. 

Supposing  that  after  we  could  get  a  proper  test 
we  were  to  find  the  supply  insufficient  to  run  direct, 
and  we  wanted  to  operate  6  hr.  per  day,  and  used 
a  cooling  tower  say  5  by  5  by  14,  how  much  water 
would  we  require  to  start  with,  how  much  would  be 
lost  in  evaporation  and  other  unavoidable  leakage  in 
that  time,  and  what  would  be  the  best  way  to  pipe 
the  water  through  the  condenser  compressor  and  gas 
engine? 

To  cool  our  retail  meat  box  which  is  6  by  8  we 
have  figured  with  the  Creamery  Package  Mfg.  Co., 
on  putting  in  2  brine  cylinders  and  pumping  brine 
from  tank  in  large  box.  Do  the  round,  closed  tanks 
give  satisfaction  or  would  an  ordinary  galvanized  iron 
open  brine  tank  do  as  well?  This  retail  meat  box 
would  be  used  simply  to  handle  piece  meats  and  the 
quarters  would  be  kept  in  the  large  cooler. 

A,  A  reasonable  allowance  for  your  cooling 
tower  would  be  a  square  foot  of  surface  for  each  gallon 
of  water  cooled  per  minute,  although  you  might,  if 
you  had  a  good  location,  with  plenty  of  air  circulation, 
be  able  to  use  a  somewhat  smaller  tower. 

You  would  need,  with  water  at  55  deg.  at  the  inlet 
to  your  condenser,  and  95  deg.  outlet,  ^  of  a  gallon  of 
cooling  water  per  minute  per  ton  of  refrigerating  capa- 
city, and  if  your  inlet  water  was  80  deg.,  which  would 
be  more  likely  when  using  a  cooling  tower,  you  would 
need  2  gal.  per  minute  per  ton  of  refrigerating  capacity. 


As  to  the  loss  in  the  cooling  tower,  assuming  that 
you  can  get  a  temperature  of  75  deg.,  which  would 
call  for  about  V/z  gal.  per  ton  per  minute,  and  that 
you  are  running  at  4  tons  capacity,  you  would  then 
need  about  6  gal.  a  minute,  or  at  8^^  lb.  to  the  gallon, 
50  lb. 

This  requires  20  heat  units  removed  from  each 
pound  to  reduce  it  from  95  to  75,  or  1000  heat  units 
a  minute,  which  would  call  for  the  evaporation  of 
about  one  pound  of  water,  so  that  your  loss  would  be 
about  2  per  cent  a  minute  under  these  conditions. 

That  would  mean  that  you  would  have  to  add 
make-up  water  at  the  rate  of  6  gal.  every  50  min. 
It  would  probably  pay  you  better  to  run  a  larger 
amount  of  water  through  your  system,  thus  relieving 
the  cooling  tower  of  so  much,  work,  and  cutting  down 
the  evaporation.  Figuring  6  gal.  for  every  50  min., 
for  a  6-hr.  run,  would  call  for  an  amount  wasted 
during  this  run  of  43  gal.,  and  your  3000-gal.  tank 
would  be  ample  for  your  supply. 

So  far  as  cooling  the  meat  box  is  concerned,  we 
believe  that  the  brine  cylinders  would  be  entirely  satis- 
factory, and  they  have  the  advantage  of  keeping  the 
strength  of  the  brine  practically  constant.  The  gal- 
vanized open  brine  tank  will,. however,  serve  the  same 
purpose  and  do  quite  as  well,  but  should  be  kept 
covered. 

To  take  care  of  the  cooling  of  your  gas  engine 
cylinder,  you  would  have  to  allow,  on  a  rise  of  10 
deg.,  a  matter  of  3600  lb.  an  hour,  or  60  lb.  a  minute. 
This  would  leave  you  10  deg.  rise  for  the  condenser 
coils,  and  60  lb.  a  minute  should  just  about  take 
care  of  it. 

The  piping  should,  of  course,  be  from  the  tank, 
at  the  bottom  of  the  cooling  tower  to  the  condenser 
coils,  from  there  to  the  gas  engine  cylinder,  and  thence 
to  the  top  of  the  cooling  tower. 


Horsepower  of  Engine 

^^ILL  you  please  tell  me  the  easiest  and  quickest 
way  of  finding  the  horsepower  of  a  10  by  12  en- 
gine, not  a  stationary  engine,  but  the  same  as  a  hoist- 
ing engine.  2.  What  is  the  best  way  to  find  the  safe 
working  pressure  of  different  sizes  of  upright  boilers? 

B. 

A.  To  ascertain  the  horsepower  of  an  engine,  the 
mean  effective  pressure  and  speed  must  be  known. 
The  engine  constant  of  a  10  by  12  engine  is  0.002,38. 
Multiply  this  by  the  revolutions  per  minute  times 
mean  effective  pressure  times  2,  and  you  will  have 
the  horsepower.  The  mean  effective  pressure  you  can 
find  by  knowing  the  per  cent  cutoff  and  boiler  pressure 
and  referring  to  the  Reference  Tables  of  Practical 
Engineer,  which  contains  a  table  of  mean  effective 
pressures.  (As  a  rule,  this  size  engine  is  rated  at 
50  hp.) 

2.  The  safe  working  pressure  of  a  boiler  depends, 
first,  on  the  pressure  for  which  it  was  built;  and  sec- 
ondly, on  the  physical  condition  of  the  boiler,  depend- 
ing on  its  age  and  use  or  rather  misuse. 

I  infer  that  you  have  in  mind  an  upright  boiler  of 
a  hoisting  outfit. 

These  boilers  are,  as  a  rule,  built  to  carry  not  over 
125  lb.  pressure,  except  in  special  cases.  Again,  this 
class  of  boilers  is  subject  generally  to  great  misuse 
and  neglect,  and  deterioration  sets  in  fast.  These  boil- 
ers should  be  examined  often,  their  condition  is  often 
found  to  be  such  that  it  is  advisable  to  reduce  the 
working  pressure. 

If  you  care  to  give  us  your  conditions  more  defi- 
nitely, we  shall  be  glad  to  answer  accordingly. 
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What  Would  You  T>o  If  You  Had  These  Conditions  To  Xeet? 


■I 


Reading  Wattmeters 


IN  July  1  issue,  page  661,  J.  J.  asks  for  information 
regarding  several  sample  dial  settings. 

These  4  samples  cannot  be  from  the  same  meter 
unless  every  hand  is  loose.  Reading  "A"  assuming 
"1000"  dial  correct,  it  shows  800  as  it  is  on  8,  the  next 
dial  should  be  8/10  of  the  way  from  one  digit  to  the 
next,  and  as  it  is  near  1  but  not  at  the  line  we  call  it 
correct  and  annex  0  to  our  800=0800. 

As  this  hand  is  near  1,  the  next  higher  dial  should 
be  1/10  past  some  figure,  and  being  just  by  9,  we  now 
have  90,800.  The  next  one  is  9/10  past  9  and  the  cor- 
rect reading  is  990,800.  This  9  shows  that  the  next 
hand  should  be  9/10  past  a  figure,  and  as  in  sample  it 
is  about  1/10  past  0,  it  is  wrong  and  should  be  set  or 
"read"  back  of  0,  or  9/10  past  9  and  called  9,  giving 
our  full  reading  as  9,990,800. 

"B"  starts  ofif  with  a  900 ;  the  next  hand  is  correct 
at  9/10  past  9,  giving  9900 ;  the  next  hand  should  be 
9/10  past  1  instead  of  about  2/10  past  2 ;  it  is  evidently 
misplaced  and  should  read  9/10  past  1,  or  19,900. 

The  next  dial  (1,000,000)  is  wrong;  standing  as  it 
does  near  6,  or  say  8/10  past  5,  while  it  should  be 
about  2/10  past  6  and  the  reading  so  far  is  619,900. 
The  next  hand  should  be  6/10  past  8  and  is  shown 
about  8/10,  reading  8  correctly  now,'  but  ready  to 
make  trouble  by  passing  9  too  soon.  The  reading 
complete  for  "B"  is  8,619,900. 

, These  last  2  hands  that  now  show  86  will  soon  be 
87  and  then  88,  then  instead  of  the  last  hand  staying 
below  9  to  give  89,  it  will  go  over  and  give  99,  rais- 
ing the  reading  by  1,000,000  instead  of  100,000  as  it 
should. 


FIG.    1.      'S   DISTINCTION    ON   DIALS 

Reading  "C"  is  200,  the  next  hand  wrong  side  of  5 
should  be  2/10  past  5  (assuming  we  move  it  to  the 
nearest  correct  place),  our  reading  is  now  5200.  The 
next  hand  should  be  5/10  past  3  and  is  shown  slow 
and  will  not  pass  4  till  the  lower  hand  (10,000  dial)  is 
way  past  0.    The  reading  is  35,200.    The  next  hand  is 


slow ;  it  should  be  3>^/10  past  8,  reading  835,200.  The 
next  highest  is  correct  at  8/10  past  0,  reading  0,835,- 
200. 

"D"  is  300,  3/10  past  9,  correct,  and  9300,  9/10  past 
3,  or  39,300,  4/10  past  0  (slow),  or  039,300,  1/10  past 
4  (slow — is  not  at  4  yet)  ;  reading  should  be  4,039,300. 
You  will  note  that  the  same  hands  are  not  "out,"  in 
each  reading,  showing  these  cannot  be  from  same 
meter. 

I  cannot  tell  J.  I.  how  to  bill  his  customer  as  the 
multiplier  on  meter  is  not  given. 

Each  dial  gives  only  the  figure  shown  above  it 
when  it  has  made  one  full  revolution  and  the  next 
higher  dial  has  passed  a  figure,  or  has  counted  the 
trip  and  let  the  lower  hand  start  afresh. 

If  these  figures  shown  over  dials  had  ('s)  after 
them,  then  each  unit  on  dial  would  count  full  number, 
then  A=200,  B=2000. 


FIG.    2.      READINGS   WHERE   ERRORS   ARE   APT   TO   OCCUR 

If  J.  I.  had  meter  reading  of  say  4,602,300  one 
month  and  5,276,900  next  month,  he  would  charge 
5,276,900—4,602,300  (total  has  been  paid  month  by 
month)  =674,600  (increase  to  be  paid  for). 

If  meter  reads  direct  and  in  watt-hours  and  power 
is  say  10  cents  per  1000  kw.  hr.,  he  would  do  thus : 
674,600^1000=674.6  kw.  hr.  At  10c,  674.6=674.6X 
$0.10=$67.46  for  the  month's  power. 

Any  other  price  than  10c  must  be  worked  out,  of 
course. 

Each  dial  shows  how  many  full  revolutions  the 
next  lower  dial  has  traveled. 

And  the  distance  between  any  2  figures  on  a  dial 
equals  the  full  trip  on  a  lower  one. 

Hence  if  a  dial  stood  halfway  between  4  and  5  the 
lower  one  should  be  halfway  around,  or  on  5. 

If  the  lower  dial  was  on  9  or  past  it  and  very  near 
0  the  higher  one  should  be  very  close  to  a  figure,  but 
not  there  yet,  as  the  lower  one  has  some  distance  to 
travel  to  complete  its  trip. 

If  both  are  so  close  as  to  be  doubtful,  as  in  dials  1 
and  2,  then  look  at  3,  which  shows  a  little  over  9, 
hence  2  is  under  0  and  counts  9  and  1  is  proved  to  be 
9/10  past  5  and  still  reads  5,  or  599. 

If  No.  3  appears  as  in  3a,  then  it  reads  0,  has  made 
a  full  turn  and  is  past  0  and  reads  0;  hence  1  must 
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count  as  6,  or  the  complete  reading  is  600.  Reading  1 
wrong  in  the  first  case  would  give  699  instead  of  599. 
If  2  were  read  wrong  in  the  same  case  it  would  be  609 
or  509,  just  as  you  wished.  Always  find  the  position 
as  given;  3—9,  2—9/10,  past  a  figure  or  9=99.  One 
must  be  9/10  past  a  figure  or  9/10  past  5.  No  mis- 
take can  ever  occur  if  the  hands  are  thus  checked 
from  lowest  one  up.  Charles  M.  Green. 


[REPLYING  to  the  question  of  J.  I.  in  July  1  issue, 

in  reading  wattmeters,  the  one  essential  thing  to 
be  remembered  is  that  each  dial  must  be  read  in  con- 
junction with  the  one  to  the  right  of  it.  No  hand 
is  to  be  considered  as  having  passed  any  figures  on 
the  dial  unless  the  hand  on  the  next  lower  dial  has 
passed  0.  This  is  self-evident  from  the  fact  that  one 
revolution  on  a  given  dial  equals  one  division  on  the 
next  higher — so  that  no  division  can  be  completed 
without  the  next  lower  hand  having  completed  one 
rotation  and  passed  the  0  mark.  It  is  therefore  con- 
venient to  read  wattmeters  from  the  right  to  the  left. 

To  analyze,  the  readings  of  the  examples  you  sub- 
mitted : 

In  A,  the  right-hand  dial  which  we  will  call  No. 
5,  reads  8.  Dial  No.  4  reads  between  0  and  1,  and  it 
cannot  read  1  until  dial  5  has  passed  0.  So  far  we 
have   08. 

Dial  3  reads  between  9  and  0.  We  know  it  has 
passed  9  because  dial  4  has  passed  0.  So  we  have 
....908. 

Dial  2  reads  between  9  and  0.  It  has  not  yet 
passed  0  for  dial  3  has  not  yet  passed  0.  We  have 
....9908. 

Dial  1  appears  to  be  between  0  and  1.  As  dial  2 
has  not  yet  passed  0,  however,  we  know  that  dial  1 
has  not  passed  0,  so  we  have  for  complete  reading 
9,990,800  watt-hr. 

In  example  B,  dial  5  reads  9.     We  have   9. 

Dial  4  appears  to  read  between  9  and  0.  It  has  not  yet 
passed  0  for  dial  5  has  not  passed  0.  We  have  then 
....99.  Dial  3  appears  to  read  2.  However,  dial  4 
has  not  yet  passed  0  so  we  must  call  this  reading  1 
and  we  have  ..'..199.  Dial  2  appears  to  be  between 
5  and  6,  it  is  very  near  6  and  we  know  that  it  really 
has  passed  6  from  the  fact  that  dial  3  has  passed  0. 

We  have 6199.     Dial  1  appears  to  read  between 

8  and  9.  It  will  not,  however,  read  9  until  dial  2  has 
passed  0.    So  our  total  reading  is  8,619,900  watt-hr. 

In    example    C,   dial    5    reads   2.      We    have   then 

2.     Dial  4  reads  nearly  5,  and  we  know  that  it 

must  be  past  5  from  the  fact  that  dial  5  has  passed 
0.    So  we  have  ...  .52.    Dial  3  appears  to  be  between 

3  and  4.     We  know  it  has  passed  3  because  dial  4 

has  passed  0.     So  we  have    352.     Dial  2   reads 

between  8  and  9.  We  know  it  has  passed  8  because 
dial  3  has  passed  0.  We  have. . .  .8352.  Dial  1  reads 
between  0  and  1.  It  will,  however,  not  read  1  until 
dial  2  has  passed  0,  so  our  completed  reading  is  0,835,- 
200  watt-hr. 

Example  D,  dial  5  reads  3.    We  have 3.    Dial 

4  reads  between  9  and  10  or  9  and  0 ;  we  know  it  really 
has  passed  9  because  dial  5  has  passed  0.    So  we  have 

93.     Dial  3  reads  nearly  4,  but  it  will  not  read 

4  until  dial  4  has  passed  0.    So  we  have  . . .  .393.   Dial 

2  reads  between  0  and  1.     It  has  passed  0  because  dial 

3  has  passed  0.  Dial  1  should  read  between  4  and  5, 
as  dial  2  has  just  passed  0.  The  total  reading  then  is 
40,393. 


If,  as  you  say,  the  previous  reading  was  373,  the 
consumption  would  be  393  —  373=20  kw.-hr.  The 
customer  should  be  charged  for  20  kw.-hr.  If  your 
rate  were  12  c.  per  kw.-hr.,  the  amount  would  be 
$2.40,  etc. 

To  figure  a  customer's  bill  on  the  straight  con- 
sumption rate,  multiply  the  difference  between  the 
present  reading  and  the  previous  reading  by  the  rate 
per  kw.-hr.  In  dials  such  as  examples  A,  B  and  C, 
it  is  customary  to  neglect  the  last  dial  which  reads 
in  watt-hours,  when  rendering  a  bill.  Thus,  for  prac- 
tical purposes,  A,  B  and  C  read  respectively,  9990, 
8619  and  835  kw.-hr.  If  A  were  this  month's  reading 
and  B  were  last  month's  reading  at  12  c.  per  kw.-hr., 
the  bill  would  be  (9990  —  8619)  X  $0.12  or  $164.52. 

If  C  were  this  month's  reading  and  A  were  last 
month's,  our  consumption  would  be 


0835 
9990 

845 


845  kw.-hr. 


For  the  purposes  of  our  subtraction  we  would  have 
to  consider  that  during  the  month  the  dial  1  had  fin- 
ished its  revolution  and  started  over  again,  so  that  it 
could  be  considered  as  reading  10,835  instead  of  835. 

Sometimes  you  will  find  meters  marked  with  a 
constant.  For  instance,  in  a  certain  type  of  meter 
you  will  find  the  legend  "Multiply  by  2"  marked  on 
the  dial  face.  This  means  that  the  net  consumption 
obtained  by  subtracting  the  previous  reading  from  the 
present  reading  is  to  be  multiplied  by  2  to  give  the 
true  reading.  Thus  in  your  example  D  above — if  the 
meter  were  marked  "multiply  by  2,"  your  consump- 
tion would  be  40  kw.-hr.,  instead  of  20.  If  the  meter 
has  a  constant  of  10  or  multiple  of  10,  as  100,  1000, 
etc.,  the  5th  dial  should  be  read  and  not  neglected  as 
stated  above,  as  in  this  case  the  value  of  the  divisions 
on  the  last  dial  would  be  quite  large. 

You  will  note  that  if  hands  were  not  displaced  one 
should  always  read  the  smaller  of  the  2  numbers 
between  which  the  hand  is  located.  If  the  pointer  is 
on  a  figure,  the  next  lower  dial  will  determine  whether 
it  or  the  next  lower  value  is  to  be  taken.  When  hands 
are  displaced,  however,  it  is  sometimes  necessary  to 
assume  that  the  hand  has  passed  a  given  number  even 
though  it  has  apparently  not  quite  reached  it,  if  the 
next  lower  hand  so  indicates. 


Gasoline  Engine  Trouble 

ANSWERING  the  inquiry  of  E.  L.  M.  in  the  July 
15  issue,  as  to  the  defects  in  his  engine,  his  letter 
does  not  convey  a  very  complete  description  of  the 
engine,  but  some  things  are  evident  at  once.  The 
clearance  space  above  the  piston  is  entirely  too  large, 
resulting  in  low  compression.  As  a  remedy,  fasten 
filler  blocks  to  the  top  of  the  piston,  adding  enough 
until  the  compression  reaches  75  lb.  by  gage.  In  the 
writer's  opinion  this  will  increase  the  power  and  give 
what  he  wants. 

As  to  the  matter  of  exhaust  and  inlet  ports,  figure 
their  area,  and  the  amount  of  gases  passing  the  area 
should  be  such  as  to  give  a  velocity  below  5000  a 
minute.  This  is  all  the  information  I  can  give  with- 
out a  more  detailed  description  of  the  engine,  its 
speed  and  the  details  of  its  construction.  The  ratio 
of  bore  to  stroke  is  not  good ;  stroke  should  be  longer 
for  such  a  bore.  J.  C.  Miller. 
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COOPERATION  IN  ENGINEERING 

It  happens  not  infrequently  that  there  is  a  lack  of 
cooperation  between  the  operating  engineer  and  the  con- 
sulting engineer.  This  is  unfortunate  because  each  can 
learn  from  the  other  important  specific  facts  and  broad 
general  principles.  Particularly  is  it  true  that  the  young- 
er consulting  engineer  would  do  well  to  study  carefully 
and  weigh  the  suggestions  of  the  operating  engineer.  He 
should  permanently  dismiss  the  idea  that  he  possesses 
a  superior  intelligence  and  freely  discuss  with  the  oper- 
ating engineer  the  equipment  and  arrangement  of  plant 
details,  because  the  operating  engineer  has,  if  he  is  the 
right  sort,  gathered  about  him  a  fund  of  information, 
much  of  which  can  be  acquired  only  by  extended  operat- 
ing experience  which  can  and  should  be  reflected  in  the 
completed  installation. 

But,  on  the  other  hand,  the  operating  engineer  should 
not  lose  sight  of  the  fact  that  the  consulting  engineer, 
if  he  is  of  the  right  sort,  has  acquired  facts,  general 
experience  and  power  of  analysis  that  comparatively  few 
operating  engineers  have  an  opportunity  to  gain.  Each 
class  of  engineers  has  its  opportunities  to  learn  along 
somewhat  differing  lines  and  close  cooperation  between 
them  should  lead  to  the  highest  development  in  engineer- 
ing work. 

The  consulting  engineer,  with  his  mind  fixed  on  the 
broad  generality  of  the  design,  is  quite  apt  to  overlook 
the  importance  of  some  details  which  are  really  of  con- 
sequence to  the  easy  and  proper  manipulation  of  the 
installation,  and  here  is  one  point  where  the  operating 
engineer's  experience  can  and  should  be  worked  into  the 
final  plant  scheme. 

It  frequently  occurs  that  a  number  of  items  in  a  power 
plant,  which  are  not  necessarily  essential  to  its  operation 
but  which,  nevertheless,  are  proper  and  reduce  the  care 
and  worry  of  the  operating  engineer,  can  be  worked  into 
the  consulting  engineer's  specification,  expenditures  for 
which  the  plant  owner  might  not  approve  at  a  later  date. 
Judicious  discussion  of  these  items  with  this  consulting 
engineer  generally  gets  the  operator  what  he  wants  and 
mutual  benefit  results  to  all  concerned. 

The  consulting  engineer  may  have  good  judgment 
in  the  selection  of  boilers  best  adapted  to  the  particular  ■ 
service,  but  it  is  easy  for  him  to  lose  sight  of  the  fact 
it  might  be  highly  desirable  to  specify  a  separate  cold 
water  line  from  some  high  pressure  pump,  for  efficient 
boiler  washing.  He  may  have  had  wide  experience  in 
illumination  yet  may  overlook  the  great  convenience  to 
the  engineer,  of  running  a  line  of  electric  conduit,  pro- 
vided with  plenty  of  plug  and  lamp  outlet,  to  various 
parts  of  the  frame  of  a  large  engine  or  pump. 

The  operating  engineer  in  a  running  plant  is  fre- 
quently looked  to  b}^  the  owner  to  give  advice  in  im- 
provements or  added  capacity.  His  advice  may  be  good, 
but  the  purchasing  agent  or  owner,  in  the  hands  of  a 
smooth  salesman  is  quite  likely  not  to  get  what  is  wanted 
or  if  perchance  the  proper  thing  is  gotten  a  greater  price 
is  paid  than  would  have  been  had  the  matter  been  re- 
ferred to  a  consulting  engineer  who  had  made  careful 
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specifications  meeting  the  requirements  and  b\-  virtue  of 
experience  was  able  to  get  the  different  bidders  to  the 
lowest  consistent  price,  and  to  advise  as  to  the  most  ad- 
vantageous proposals. 

Broad  minded  engineers,  in  whatever  capacity,  appre- 
ciate and  invite  intelligent  suggestions  and  reviewing  of 
their  prospective  plans  and  specifications  but  carping 
criticism  is  not  relished  by  anyone.  Let  the  keynote  in 
all  engineering  work  be — cordial  cooperation. 


NEWS  NOTES 

The  permit  was  issued  recently  for  the  erection  of 
the  power  house  of  the  St.  Petersburg  (Fla.)  Electric 
Light  and  Power  Co.  The  building  will  be  erected  in 
the  western  part  of  the  city. 

The  Northern  Utilities  Co.  is  to  expend  $50,000 
in  a  new  power  plant  to  be  erected  at  Dixon,  la.  It  is 
estimated  that  $100,000  high  tension  wires  have  been 
strung  this  year  from  Dixon  as  a  center. 

The  American  Pulley  Co.  has  moved  its  New  York 
branch  from  203  Lafayette  Street  into  more  commodious 
quarters  at  the  corner  of  Grande  and  Greene  Streets.  At 
the  new  address  is  carried  a  complete  stock  of  American 
belt  pulleys.  Orders  will  be  received  for  reels,  spools, 
beams,  sash  pulleys,  and  pressed  steel  shapes. 

Members  of  the  council  of  Aberdeen.  Wash.,  have 
pledged  themselves  to  the  establishment  of.  a  municipal 
lighting  plant  in  response  to  a  petition  of  taxpayers.  The 
city  is  paying  $500  a  month  for  light,  which  is  thought 
to  be  too  high.  The  council  has  also  gone  on  record  as 
favoring  the  building  of  a  reservoir  as  a  reserve  addition 
to  the  water  system. 

The  Newfane  (N.  Y.)  Basket  Manufacturing  Co. 
and  the  Newfane  Electric  Co.  have  entered  into  an 
agreement  whereby  the  former  concern  will  erect  a  power 
house  on  the  site  of  its  recently  burned  factory,  and  the 
latter  company  will  furnish  the  machinery,  lease  the 
power  house  and  water  rights  and  sell  to  the  basket  fac- 
tory about  y^,  of  the  300-hp.  developed. 

At  Kal.-vmazoo,  Mich.,  ground  for  the  new  municipal 
power  house,  authorized  by  the  city  council  a  year  ago 
and  contracts  for  which  have  all  been  finally  completed, 
was  broken  recently  by  the  Coddington  Engineering  Com- 
pany of  Illinois.  The  buikling  is  to  cost  $29,100  and  with 
the  entire  equipment  $115,000.  The  sum  of  $25,000  ad- 
ditional for  lights  has  been  voted  and  provided  for. 

Commonwealth  I'(jwkr  Co.  ciScials  have  announced 
that  the  power  plant  at  Albion.  Mich.,  recently  destroyed 
by  lightning  with  a  loss  of  $100,000,  will  be  rebuilt  at 
once.  Albion  is  lightless,  as  far  as  electricity  is  con- 
cerned. Many  local  factories  have  installed  gasoline  en- 
gines, but  whole  departments  have  been  closed  to  await 
the  resumption  of  the  electric  service. 

It  is  stated  that  the  South  Carolina  Railway,  Light 
and  Power  Co.  is  contemplating  the  erection  of  a  $100,000 
steam  generating  station  to  be  used  as  an  auxiliary  to 
its  hydro-electric  plant  at  Gaston  Shoals.  An  additional 
hydro-electric  station  will  be  constructed  at  Palmer 
Shoals,  6  miles  above  the  present  plant.  The  new  plant 
will  generate  16,000  hp.  and  cost  about  $1,000,000.  The 
Gaston  Shoals  plant  now  in  operation  generates  12,000 
hp.  Extensions  and  additions  to  trackage  and  equipment 
at  Spartanburg  are  now  being  made. 


A  building  permit  has  been  issued  for  a  $28,000 
addition  to  the  San  Joaquin  Light  and  Power  Company's 
fine  $250,000  steam  plant  on  the  outskirts  of  Bakersfield, ' 
Cal.  This  addition  will  be  140  by  144  ft.,  and  with  the 
installation  of  new  machinery  will  cost  something  like 
$40,000.  Improvements  at  the  Kern  River  Canyon  plant 
call  for  the  installation  of  a  5000-hp.  turbine  engine. 

Georgia  Power  Co.,  which  has  erected  at  the  cost  of 
$65,000,  a  substation,  or  reducing  plant  in  Lindale,  has 
planned  for  a  larger  improvement,  and  when  this  is  done, 
the  Lindale  substation  will  be  completed  at  a  cost  of  over 
$200,000.  Arrangements  are  now  being  made  for  the 
establishment  of  its  lines  into  Rome,  where  they  will 
connect  with  the  lines  of  the  Tennessee  Co.,  which  the 
Georgia  Power  Co.  has  recently  purchased. 

Nebraska  Portland  Cement  Co.,  with  head- 
quarters at  Omaha  and  a  plant  at  Superior,  will  enter  the 
water  power  field  on  the  Republican  River.  Plans  for 
carrying  out  the  provisions  of  its  approved  application 
have  been  completed  following  a  conference  with  the 
state  irrigation  board.  The  company's  first  development 
will  be  modest.  A  total  of  300  cubic  second  feet  of  water 
will  be  taken  from  the  river  and  will  be  converted  into 
power  at  a  plant  to  be  erected  near  Table  Rock.  The 
total  of  the  first  venture  will  amount  to  about  $175,000, 
but  later  entrance  on  a  much  larger  scale  may  be  made 
after  the  first  proposition  has  demonstrated  its  worth. 

At  a  meeting  of  the  business  men  of  Ava,  Mo., 
recently,  a  thorough  discussion  was  had  of  the  electric 
lighting  proposition  and  of  the  project  to  construct  a 
dam  for  generating  hydro-electric  power. 

It  is  proposed  to  construct  a  dam  across  Bryant 
Creek,  below  Vera  Cruz  and  the  junction  of  Bryant  and 
North  Fork.  The  cost  is  to  be  something  like  $350,000, 
to  be  constructed  and  in  operation  about  June  1,  1916. 

The  proposed  contractor  expects  to  induce  factories 
of  all  kinds  to  locate  in  and  around  Ava  to  use  the  white 
oak  timber  for  manufacturing  articles,  such  as  hoe,  ax, 
hammer  and  all  sorts  of  handles,  chair  rounds,  rockers, 
chair  posts,  etc.,  neck  yokes,  wagon  spokes,  insulators, 
etc.,  in  fact  everything  that  is  manufactured  from  this 
timber  to  be  made  in  these  factories,  which  will  be 
operated  by  this  electric  current,  and  the  money  obtained 
from  this  source  to  create  the  profits  expected. 

At  Oneonta,  N.  Y.,  all  insurance  adjustments  of  the 
Elmore  Milling  Co.  have  been  made  and  E.  W.  Elmore 
recently  confirmed  the  announcement  previously  made 
tentatively  that  a  new  mill  will  be  erected.  It  will  be  of 
solid  brick  walls,  3  stories  in  height,  80  by  90  ft.,  and 
will  be  erected  upon  the  site  formerly  occupied  by  the 
elevator.  It  will  be  given  a  fireproof  roof  and  upon  the 
second  and  third  floors  will  be  installed  all  the  latest  and 
most  improved  milling  machinery  for  grinding  corn  and 
oats,  the  company  having  decided  to  discontinue  the 
grinding  of  buckwheat. 

Perhaps  the  most  notable  improvement  in  the  mill  as 
contrasted  with  the  old  one  is  that  the  first  floor  will  be 
utilized  as  a  working  floor  with  all  the  machinery  for 
grinding  upon  the  floors  above.  Upon  the  first  floor 
will  be  automatic  weighing  devices  of  the  most  approved 
pattern  and  the  manufactured  product  from  the  floors 
above  will  be  brought  to  the  proper  place  on  the  first 
floor  and  the  expense  of  handling  it  and  placing  it  in 
packages  ready  for  shipment  will  be  reduced  to  the  mini- 
mum. Every  implement  and  device  for  economizing  in 
the  work  on  the  first  floor  will  be  secured  and  it  is  be- 
lieved that  the  plan  will  be  far  superior  in  every  way. 
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CONNECTICUT  CONVENTION  OF  N.  A.  S.  E. 


Annual  Gathering  Held  at  Meriden 


THOUGH  the  big  coming  event  of  the  national 
convention  of  the  N.  A.  S.  E.,  which  is  scheduled 
to  occur  in  the  neighboring  city  of  Springfield, 
in  September,  visibly  cast  its  shadow  before, 
and  made  difficult  the  work  of  the  managing  com- 
mittees, yet  it  must  be  said  that  a  gratifying  measure 
of  success  was  attained  at  the  eighteenth  annual  con- 
vention of  the  Connecticut  State  Association,  which 
was  held  in  Meriden  on  June  26,  27  and  28.  The  con- 
vention assembled  in  the  Town  Hall,  where  the  facili- 
ties for  exhibition  purposes,  as  well  as  for  the  regular 
work  of  the  convention,  were  ample. 

The  opening  exercises  included  a  cordial  address 
of  welcome  by  Mayor  D.  J.  Donovan  and  appropriate 
response  by  national  vice-president,  James  R.  Coe, 
and  F.  N.  Hastings,  chairman  of  the  committee  of 
arrangements.  Following  the  formal  exercises  inter- 
est centered  in  the  auditorium  of  the  building  where 
the  usual  exhibition  of  power  plant  machinery  and 
supplies  took  place.  Although  the  display  was  not 
so  elaborate  as  on  some  former  occasions,  yet  the 
showing  made  was  as  creditable  as  it  was  interesting 


On  Friday  evening,  the  delegates  and  supply  men 
took  trolleys  to  Mefifert's  Terrace,  a  pleasant  summer 
garden,  where  a  banquet  was  spread  which  took  the 
form  of  a  Dutch  supper.  Informality  and  jollity  ruled 
at  the  feast,  so  that  all  present  were  keyed  up  to  the 
enjoyment  of  the  lively  program  that  followed.  This 
program,  which  was  admirably  conducted  by  Frank 
N.  Hastings,  the  chief  engineer  of  the  Wilcox  &  White 
Co.,  consisted  of  songs  and  recitations  by  professional 
entertainers  among  the  supply  men;  speeches  im- 
promptu and  interesting,  from  delegates  and  supply 
men;  a  particularly  good  sleight-of-hand  act  by  "Billy" 
(Rainbow)  Martel  of  The  Peerless  Rubber  Co.  of  New 
York  and  the  presentation  of  a  "loving  cup"  in  the 
shape  of  a  large  oil  can  to  Frank  N.  Buckley,  a  mem- 
ber of  The  Commercial  Engineers. 

Most  notable  among  the  speeches  was  that  of 
Walter  Damon,  superintendent  of  the  Springfield  Elec- 
tric Light  Co.,  and  chairman  of  the  committee  of 
arrangements  for  the  coming  national  convention  of  the 
N.  A.  S.  E.  Mr.  Damon  gave  in  some  detail  the  plans 
already  decided  on  for  the  entertainment  of  the  visit-  , 


ENGINEERS'    IN     ATTENDANCE     AT     THE     CONNECTICUT   CONVENTION 


while  the  genial  representatives  of  the  various  manu- 
facturing and  supply  houses  were  indefatigable  in  their 
efforts  to  interest  and  instruct  the  visitors  by 
explanation  and  illustration  of  the  goods,  and  by  lib- 
eral distribution  of  useful  souvenirs.  The  hall  and 
booths  were  simply  but  effectively  decorated  and  pre- 
sented a  harmonious  and  pleasing  appearance.  Each 
day,  while  the  exhibition  continued,  a  pleasing  pro- 
gram of  musical  selections  was  given  on  the  stage  and 
contributed  much  to  the  enjoyment  of  those  present. 
A  noteworthy  feature  of  the  convention  was  the 
presence  of  "The  Ladies  Auxiliary,"  which  occupied 
the  largest  booth  in  the  exhibition  hall,  and  evinced 
much  enterprise  and  energy  in  accomplishing  their 
purpose  of  raising  funds  for  pensioning  engineers  of 
the  organization  who  may  become  disabled  in  the 
performance  of  their  duties.  Besides  purchasing  re- 
freshments and  various  articles  of  the  ladies'  handi- 
work which  were  on  sale  at  the  booth,  nearly  every 
exhibitor  and  visitor  wore  conspicuously  the  "tag" 
that  showed  he  had  contributed  to  the  pension  fund. 


ors  during  convention  week,  and  from  the  data  given 
it  is  evident  that  a  royal  welcome  will  be  extended  to 
the  delegates  and  that  a  unique  record  for  convention 
entertainments  will  be  established.  The  plans  involve 
an  expenditure  of  about  $4000. 

After  the  banquet  party  adjourned  and  trolleyed 
back  to  town,  they  re-assembled  at  the  Auditorium, 
where  the  exhibiton  had  been  held,  and  an  informal 
but  jolly  good  time  was  enjoyed  till  a  late  hour  of 
the  night. 

On  Saturday  morning  the  members  of  the  conven- 
tion assembled  for  the  regular  business  session,  which 
was  presided  over  by  President  Thomas  J.  Phillips 
of  Hartford,  and  considerable  routine  business  was 
transacted.  The  convention  of  1914  will  be  held  at 
Bridgeport  on  the  last  Friday  and  Saturday  of  June. 

The  following  ofhcers  were  elected  to  manage  the 
affairs  of  the  State  Association  for  the  ensuing  year: 
President,  B.  J.  Reynolds,  of  New  Haven ;  vice-presi- 
dent, Charles  M.  Dowd,  of  Bridgeport;  secretary  and 
treasurer,  John  Galvin,  of  Meriden  ;  conductor,  James 
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McGee,  of  Hartford;  door-keeper,  Samuel  Austin,  of 
Norwich ;  state  deputy,  R.  J.  Green,  of  Hartford ; 
trustees,  Thomas  J.  Phillips  of  Hartford,  W.  H.  Good- 
rich of  Bridgewater  and  Charles  Ostrander  of  New 
Haven.  It  was  voted  to  present  the  name  of  F.  N. 
Hastings  of  Meriden  to  the  national  convention  as 
door-keeper  for  the  national  body.  Mr.  Hastings  was 
chairman  of  the  committee  of  arrangements  for  the 
convention,  his  helpers  being  A.  J.  Lane,  A.  D.  San- 
ford  and  Herman  Oefinger. 

The  feature  of  the  convention  of  greatest  interest 
to  visitors  was,  of  course,  the  exhibition  of  power- 
plant  machinery  and  supplies,  and  in  this  department 
there  was  a  good  representation  of  the  popular  and 
reliable  concerns  that  provide  all  things  needed  in 
order  to  enable  the  engineer  to  bring  and  keep  his 
plant  up  to  date  in  equipment  and  efficiency.  The 
following  are  deserving  of  mention  : 

Tie  Economy  Fuse  &  Mfg.  Co.,  of  Chicago,  made  an  attractive  dis- 
play of  engine  room  goods,  making  a  special  feature  of  their  Renewable 
Fuse. 

L.  Sonnebom  &  Sons,  Inc.,  of  New  York,  were  noticeable  with  an 
elaborate   showing  of   specialties  in  modem  methods   of   lubrication. 

The  American  Steam  Gauge  and  Valve  Mfg.  Co.,  of  Boston,  were  rep- 
resented with  an  impressive  and  much  admired  exhibit  of  their  popular 
line  of  valves,  gauges,  indicators  and  other  specialties.  A.  W.  Hobbs 
and  W.   H.   Nickerson   explained  the  merits  of  the  goods. 

The  Garlock  Packing  Co.  showed  a  fine  line  of  packings  adapted  to 
all  purposes  of  the  power  plant.  Their  representative,  Mr.  Buckley, 
demonstrated  the  exceptional  qualities  of  the  company's  products. 

C. '  S.  Mersick  &  Co.,  of  New  Haven,  displayed  a  line  of  oil  cups, 
gauge  glasses,  cutting  tools  and  general  mill  and  engine-room  supplies. 
W.   F.   Doolittle   and   H.   N.   Glynn   attended. 

The  Travelers  Indemnity  Co.,  of  Hartford,  exhibited  some  remains 
from  explosions,  which  furnished  an  effective  object  lesson  on  the  value 
of   accident   insurance.      The   exhibit   was   in   charge   of   A.    G.    Smith. 

The  Wadter  G.  Ruggles  Co.  exhibited  power  plant  specialties,  par- 
ticularly featuring  Martin  shaking  grates,  White  Star  oil  filters,  R.  K. 
exhaust  head  and  Vance  steam  trap.     J.  J.  Monahan  was  in  charge. 

The  H.  W.  Johns-Manville  Co.,  New  York,  made  a  good  showing 
of  J-M  Sea  Ring  and  Permanite  sheet  packing  adapted  to  serve  all  needs 
in  the  power  plant  requiring  safe  and  durable  packing.  C.  H.  Tower 
and   H.   T.   Lyman   were   in   charge   of   the   exhibit. 

The  Economy  Lubricating  Co.,  of  Boston,  displayed  a  line  of  lubri- 
cating greases  and  oil  cups,  the  merits  of  which  were  explained  by 
James  F.   McCurdy. 

The  Botfield  Furnace  Specialties  Co.  showed  fire  brick  and  cements, 
emphasizing  specially  ''The  Adamant  cement."  C.  C.  Phillips  explained 
the  goods. 

The  Southern  Engineer  had  a  booth  which  was  in  charge  of  Louis 
Warren. 

The  Welding  Company,  of  Springfield,  exhibited  a  number  of  samples 
showing  notable  results  from  their  special  processes.  A.  C.  Ford  was  in 
charge. 

The  Ladies  Auxiliary  had  an  elaborate  booth,  from  which  they  dis- 
persed encouragement  and  refreshment  to  the  visiting  engineers.  Mrs. 
Mary   Hughes  presided. 

The  Ashton  Valve  Co.,  of  Boston,  was  in  evidence  with  an  elaborate 
presentation  of  catalogs  and  special  literature  descriptive  of  their  reliable 
products. 

The  American  Metal  Hose  Co.,  of  Waterbury,  Cohn.,  showed  an  inter- 
esting and  varied  assortment  of  durable  hose  and  couplings.  The  merits 
of   the   goods   were  well   explained   by  A.   W.   Hughes. 

The  Eagle  Supply  Co.,  of  Boston,  exhibited  Perolin,  a  German  prepa- 
ration   for   preserving   boilers.      J.    A.    Morehouse   was   the    representative. 

The  Crane  Valve  Co.,  of  Bridgeport,  had  an  excellent  display,  showing 
a  variety  of  their  well  known  products,  which  were  explained  by  Joseph 
Keating. 

Power  was  represented  by  Jack  Armour. 

The  Albany  Lubricating  Co.  displayed  lubricating  grease  and  a 
variety  of  oil  cups.     W.  D.  Naughton  was  in  charge. 

The  Mason  Regulator  Co.,  of  Boston,  had  a  large  and  effective  dis- 
play of  reducing  valves.  Their  booth  was  in  charge  of  Frank  A.  Mor- 
rison and  F.  T.  Abell. 

The  United  States  Graphite  Co.,  of  Saginaw,  had  an  interesting  and 
instructive  exhibit  of  graphite  for  lubricating  purposes.  A  special  feature 
was  a  display  of  boiler  graphite.  The  booth  was  in  charge  of  W.  G. 
Thompson,   W.  A.   Coles  and  A.   L.   McLean. 

The  Ashcroft  Valve  Co.,  The  Consolidated  Valve  Co.,  The  Hancock 
Inspirator  Co.,  and  the  Hayden  &  Derby  Mfg.  Co.  united  in  an  effective 
display   of  up-to-date   products. 

National  Engineer  was  represented   by  Charles   Ceilley. 

The  Roto  Company,  of  Hartford,  was  in  evidence  with  an  array  of 
their  appliances  for  cleaning  boiler  tubes. 

The  Dearborn  Chemical  Co.  made  a  good  display  of  results  obtained 
from   the  use   of   their  preparations   in  removing  scale  from   boilers. 

The  Pratt  &  Cady  Co.,  of  Hartford,  made  an  elaborate  display  of 
valves,  showing  as  a  special  feature  their  asbestos  disc  globe  valve,  the 
removable  feature  of  which  makes  it  of  exceptional  interest  to  engineers. 
An  interesting  illustration  was  made  of  the  asbestos  in  various  forms  of 
preparation  for  final  places  on  the  disc.  The  attendants  in  charge  were 
W.  A.  Hancock  and  J.  J.  McKenna. 

The  Peerless  Rubber  Mfg.  Co.,  of  New  York,  made  a  fine  display  of 
their  special  lines  in  rubber  goods,  emphasizing  especially  their  Rainbow 
packing.  Peerless  piston  and  valve  rod  packing.  Eclipse  tubular  gasket, 
and  Perfected  construction  of  hose.  The  merits  of  the  goods  were  well 
explained  by  W.  G.  Mueller  and   "Billy"    (Rainbow)    Martell 

Greene,  Tweed  &  Co.,  of  New  York,  made  an  effective  display  of 
their   celebrated  Palmetto   packing. 

The  Lunkenheimer  Co.,  of  Cincinnati,  exhibited  valves  in  great 
variety,  and  of  exceptionally  valuable  qualities,  also  a  good  line  of 
engineering  specialties.  W.  A.  Reynolds  and  W.  A.  Beals  were  there 
with  the  goods. 

The  Philadelphia  Grease  Mfg.  Co.  had  on  exhibition  a  full  line  of 
their  lubricating  greases,  put  up  in  convenient  and  attractive  packages. 
Their  booth  was  managed   by   T.   Addison   CoUens   and   F.   Waldo   Gordon. 


The  New  York  Belting  and  Packing  Co.  made  a  creditable  display  of 
their  specialties  in   belting  and  packing  goods. 

Jenkins  Bros.,  of  New  York  and  Boston,  brought  out  the  sterling 
advantages  of  Jenkins  valve  specialties  in  a  fine  exhibit  under  the 
management   of  Ray   Stiles. 

The  Evans  MiU  Supply  Co.,  of  Boston,  made  a  fine  display  of  steam 
specialties,  including  the  Squires  steam  traps,  pumps  and  reducing  valves 
A  steam  trap  in  actual  operation  attracted  much  attention.  F.  H  and 
i.   is.   Evans   were   in   charge   of  the   exhibit. 

Nightingale  &  Childs  Co.,  of  Boston,  exhibited  pipe  covering,  asbestos 
slate,  and  Burnite,  a  preparation  for  fire-proof  roofing  and  siding  A 
Shutte   explained   the  goods. 

The  Keystone  Lubricating  Co.,  of  Philadelphia,  made  its  customary 
imposing  display  of  oils  and  greases  for  power  plant  and  motor  purposes 

McLeod  &  Henry  Co.,  of  Troy,   New  York,  had  on  view  an  interesting 
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oi„5.^  McClave-Brooks   Co.,    of   Scranton,    Pa.,'    had  an   exhibit   of  Mc- 
Clave  grates  that  proved  of  much  interest  to  visiting  engineers 

^^..     %  ^'i^-  -^^erson  Co.,  from  their  Boston  office,   made  a  good  dis- 

F    M  °Co?ch ""  ^'"''^^-      '^^^^  ^^^^   '•epresekted   by   L     A.  and 

,nH*l^Tn''*  f^^^^l'''  -^"r    of    Philadelphia,       exhibited    Belmont    packings 
o-v,'    ,?  °f  mechanical  rubber  goods.     A.  H.  Foster  was  in  charge 
The   Quaker  City   Rubber   Co.,   of   Philadelphia,   made   a   fine   shoeing 

of  packings  of  approved  merit.     Special  stress  was  laid  on  Ebonite  slee! 

packing,    which,    It   IS   confidently   claimed,    will   hold   any   joint   tght     re 

gard^ess  of  pressure  or  vibration.     E.  Howe  was  in  charge  ^     ' 

The  Hartford  Mill  Supply  Co.  had  a  varied  and  well  arranged  disnlav 

H.   E    Woo'dman.'"'  '"'  ''''  "'^'^  P"^"*  '''  ^''^'^^   °'  George  feele'l'I 
Tile    Engineering    Supply    Co.,    of    Philadelphia,    made    an    attract! vp 

display   of   power  plant   specialties,    prominent   amoAg^vhich   were   Lories 

reslntativT"'''''''   '""^  °'^'°   "'''''''''  ^"^^^^-      ^-   Hallbauer   wa^s 'the   rep 
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NEW  ENGLAND  N.  A.  S.  A. 

First  Session  at  Lawrence,  Mass,  July  10-12 

HE  convention  of  the  N.  A.  S.  E.,  which  was  held 
in  Lawrence,  Mass.,  was  notable  for  2  reasons.  In 
the  first  place  it  was  the  initial  assembly  of  the  mem- 
bers of  the  N.  A.  S.  E.  as  a  New  England  organiza- 
tion, and  in  the  next  place,  coming  as  it  did,  during 
Merchants  Week"  when  the  city  had  put  on  its  best 
attire,  and  had  culled  out  a  holiday,  and  had  strewn 
many  pleasures  in  the  path  of  its  visitors,  it  had  an 
exceptionally  festive  environment  that  contributed 
largely  to  its  success.  The  convention,  however,  was 
not  dependent  for  success  on  fortuitous  circum- 
stances; the  intelligence,  zeal  and  well  directed  effort 
which  the  committee  of  arrangements  put  into  the 
preliminary  work  insured  its  success  from  the  start. 

Convention  proceedings  began  at  noon  of  Thurs- 
day, July  10,  with  the  formal  opening  of  the  exhibition 
of  engineering  goods  and  supplies  which  had  been 
arranged  by  the  Commerical  Engineers.  The  exhibi- 
tion and  exercises  took  place  in  the  large  drill  room 
of  the  State  Armory  which  had  been  made  available 
by  the  courtesy  and  generosity  of  the  militia  author- 
ities, and  which  had  been  profusely  and  tastefully 
decorated  for  the  occasion.  The  hall  with  its  long 
aisles  of  uniformly  constructed  and  handsomely  deco- 
rated booths;  its  extensive  and  elaborate  display  of 
engine  room  accessories;  and  its  numerous  working 
models  of  up  to  date  engineering  apparatus  gave  the 
impression  of  being  the  scene  of  an  important 
mechanical  exhibition  rather  than  an  adjunct  to  an 
engineers'  annual  convention. 

As  President  Ashton  of  the  Commerical  Engineers, 
stated  in  his  opening  address,  the  leading  manufactur- 
ers of  engineering  specialties  from  all  parts  of  the 
country  not  only  advertised  in  the  engineering  papers 
but  at  the  convention  "fhey  were  there  with  the 
goods."  After  the  exercises  which  included,  besides 
the  address  of  President  Ashton,  remarks  by  Asa  M. 
Day  of  Northampton,  and  music  by  the  Engineers' 
Orchestra,  the  exhibition  was  thrown  open  to  visitors, 
and  remained  in  busy  session  until  10  o'clock  p.  m. 
During  the  evening  a  smoke-talk  and  buffet-lunch 
were  features  of  the  hospitality  of  the  local  engineers 
at  their  hall  on  Common  street. 
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On  Friday  morning  the  .  official  opening  of  the 
Convention  proper  took  place  at  the  City  Hall  at  10  :30 
o'clock.  The  convention  was  called  to  order  by 
Ralph  N.  Howard,  chairman  of  the  committee  of 
arrangements.  He  closed  his  remarks  by  introducing 
Mayor  M.  A.  Scanlon,  who  then  welcomed  the  dele- 
gates in  so  cordial  and  earnest  a  manner  as  to  evoke 
enthusiastic  plaudets.  Following  the  address  of  Mayor 
Scanlon  there  were  speeches  by  E.  H.  Kearney  of 
Boston,  Past  National  President;  F.  N.  Chandler, 
President  of  the  Lawrence  Chamber  of  Commerce ; 
Past  National  President  T.  N.  Kelsey  of  Lowell ;  Past 
State  President  J.  H.  Sumner  of  Cambridge;  Past 
National  President  P.  H.  Hogan ;  W.  McComb,  of  the 
Chamber  of  Commerce,  and  National  Vice-President 
J.  R.  Coe  of  New  York  City.  The  speeches  were 
interspersed  with  musical  selections  excellently  ren- 
dered by  the  Engineers'  Orchestra.  At  12  o'clock  the 
Convention  adjourned  to  meet  at  N.  A.  S.  E.  Hall, 
Common  street,  at  1 :30. 

At  the  afternoon  session  reports  of  officers  and 
committees  were  received  and  a  large  amount  of 
routine  business  was  transacted.  It  was  voted  to  hold 
the  convention  of  next  year  in  July  at  Providence, 
R.  I.  The  following  officers  were  elected  and  subse- 
quently installed  in  office:  Asa  M.  Day  of  North- 
ampton, president;  Thomas  A.  Ray  of  Cambridge, 
vice-president;  J.  J.  Quinn  of  Holyoke,  secretary; 
Walter  H.  Damon  of  Springfield -re-elected  treasurer; 
M.  M.  Childs  of  Providence,  R.  I.,  door  keeper,  and 
Andrew  Waite  of  Portland,  Me.,  conductor. 

In  the  evening  the  delegates,  exhibitors,  and  visit- 
ing engineers  were  entertained  with  a  varied  and 
highly  enjoyable  program  given  at  a  smoker  in  City 
Hall.  The  large  auditorium  of  the  building  was  filled 
and  every  number  on  the  program  was  warmly 
applauded.  C.  D.  Allen,  chairman  of  the  committee 
of  arrangements  of  the  Commercial  Engineers  pre- 
sided and  added  to  the  enjoyment  of  those  present  by 
his  manner  in  presenting  those  who  took  part  in  the 
platform  exercises.  The  program  included  speeches 
by  Mayor  Scanlon,  J.  R.  Coe,  B.  L.  Ames,  and  T.  N. 
Kelsey :  songs  by  D.  Noonan,  W.  Murphy  and  Frank 
Coppinger:  recitations  by  Jack  Armour,  and  bag-pipe 
selections  with  comic  monologue  by  J.  Meehan.  After 
the  smoker,  festivities  were  continued  at  N.  A.  S.  E. 
Hall  and  kept  up  till  a  late  hour. 

On  Saturday  at  8  :30  a.  m.  the  delegates  were  given 
an  automobile  tour  about  the  city  which  included  a 
visit  to  all  the  leading  points  of  interest.  Following 
the  ride  there  was  an  illustrated  lecture  on  turbines. 

At  11  o'clock  special  cars  conveyed  the  members 
of  the  convention  to  Canobic  Lake  where  they  en- 
joyed a  ball  game  in  which  the  Commercial  Engineers 
were  victorious  over  the  stationary  men,  and  an  excel- 
lent dinner  was  partaken  of. 

Commercial  Engineers  Meeting 

INCIDENTAL  to  the  convention,  the  New  England 
Association  of  Commercial  Engineers  held  their 
second  annual  meeting.  There  was  a  large  attendance 
and  a  number  of  changes  including  an  increase  of  the 
annual  assessment  were  discussed  and  enacted.  The 
following  officers  were  elected:  President,  Bradford 
L.  Ames,  treasurer  of  The  Climax  Smoke  Preventing 
Co.  of  Boston ;  vice-president,  W.  C.  Barnes,  treasurer 
of  the  Jarvis  Engineering  Co.,  of  Boston;  treasurer, 
H.  E.  Stone,  manager  of  the  Pittsburgh  Piping  and 
Equipment  Co.  of  Boston;  directors  A.  C.  Ashton  of 
the  Ashton  Valve  Co.  Boston,  John  E.  Statt  of  New 


Bedford,  and  F.  P.  Upson  of  Hartford,  Conn.  An 
elegant  traveling  bag  and  toilet-set  was  presented  to 
the  retiring  president,  Albert  C.  Ashton. 

The  exhibition  of  power  plant  machinery  and  sup- 
plies by  the  New  England  Association  of  Commercial 
Engineers  was  one  of  the  most  complete  and  inter- 
esting yet  given  and  drew  a  deservedly  large  and 
appreciative  attendance  of  visitors. 

The  concerns  participating  in  the  exhibition 
follow : 

The  Lawrence  Machine  Co.  had  a  display  of  centrifugal  pumps,  with 
attached  engines.  A  Lawrence  centrifugal  feed  pump,  with  Curtis  tur- 
bine connection,  and  open  so  as  to  show  interior  construction  was  an 
exhibit  of  exceptional  interest.  Frank  B.  Kilburn  explained  the  advan- 
tages   of    the    company's   product. 

Wm.  R.  Winn,  of  Springfield,  Mass.,  New  England  Agent  for  N.  B.  0. 
packing  made  a  good  showing  of  various  lines  of  packings,  also  leather 
dressing,  stick  belt  dressing  and  soaps  of  their  own  manufacture.  J.  B. 
Harrington   and   P.   B.   Driscoll  were   in   charge. 

The  American  Steam  Guage  &  Valve  Mfg.  Co.  made  their  customary 
exhibit  of  valves  and  gauges.  ^heir  American  Thompson  Improved 
Indicator  was  given  special  prominence.  A.  W.  Hobbs  represented  the 
company. 

McLeod  &  Henry  Co.  of  "Steel  Mixture"  fame  displayed  their 
mixture  for  boiler  settings.  The  exhibit  was  in  charge  of  John  H. 
Foote,   manager,   and  A.  W.  Pettie,   New  England  representative. 

The  Ashcroft  Manufacturing  Co.  and  associate  concerns  displayed 
an  attractive  line  of  valves  and  inspirators,  emphasizing  particularly  "the 
Consolidated  safety  valve."      Nelson  J.  Allaben  was  in  charge. 

Office  of  B.  L.  Ames,  Boston  exhibited  the  "Climax  smoke  preven- 
ter" whose  merits  have  been  demonstrated  for  years,  also  the  Monarch 
rear  end  flue  blower,  for  horizontal  tubular  boilers,  and  a  soot  remover 
for  water  tube  boilers.     Mr.  Ames  and  Mr.  Gibbons  were  in  charge. 

The  Geo.  W.  Knowlton  Rubber  Co.,  of  Boston,  made  an  effective 
display  of  G.  W.  K.  packing  adapted  to  the  various  needs  of  the  power 
plant. 

L.  S.  Couch,  of  Boston,  attracted  attention  with  a  fine  showing  of 
the  Anderson  steam   traps  and  copper  floats. 

Chas.  A.  G.  Winther  &  Co.,  of  Boston,  had  an  interesting  exhibit  in 
which  the  Simplex  seatless  blowoff  valve  was  the  prominent  feature. 
Mr.    Winther   and   Mr.    Tripp   were    in   charge. 

The  Crandall  Packing  Co.,  of  Boston,  had  an  exhibit  of  packings  and 
Crandall's  boiler  compound.  The  merits  of  the  goods  were  explained 
by   George   H.    Kenrick    and   E.    A.   Hare. 

J.  Henry  Blanchard,  of  Boston,  representing  Artesian  Well  &  Supply 
Co.,  displayed  Kennicott  Water  Softener,  Water  Filters  and  Water 
Weighers,  France  Metallic  Packing,  N.  E.  Fire  Cement  and  Zines  Light- 
ning Soot  Destroyer.     Mr.  Blanchard  was  in   charge  of  the  exhibit. 

The  Eagle  Oil  Supply  Co.,  of  Boston,  had  a  display  which  demon- 
strated the  efficacy  of  their  Perolin  German  boiler  metal  treatment. 
J.   A.   Morehouse  was   in   charge  of   the   display.  ' 

The  Griscom  Russell  Co.,  of  New  York  City,  made  an  excellent 
exhibit  of  feed  water  heaters  and  steam  engines,  surface  condensers 
and  steam  and  oil  separators,  and  other  steam  specialties.  William  A. 
Evans  the  New  England  manager  was  in  charge,  assisted  by  J.  H. 
Mcintosh. 

The  Philadelphia  Grease  Mfg.  Co.  made  an  attractive  showing  of 
lubricating  greases.  T.  Addison  Collins  was  in  charge,  assisted  by  Fred 
W.   Blanchard  and  D.   J.  Leahan. 

The  Cancos  Mfg.  Co.,  of  Philadelphia,  manufacturers  of  Cancos  pack- 
ing were  represented  by  John  J.  Sullivan,  with  a  display  of  their 
Cancos   packing   and  Cancos   metal  polish. 

The  Wickes  Boiler  Co.,  of  Saginaw,  Mich.,  showed  a  model  of  the 
Wickes  vertical  water  tube  boiler  in  actual  operation  which  was  man- 
aged  by   E.   F.   Baker. 

Practical  Engineer  exhibited  sample  copies  and  premiums  and  dis- 
tributed literature.  The  booth  was  in  charge  of  Joshua  O'Leary,  general 
subscription   representative   for   New   England. 

The  Watts  Regulator  Co.,  of  Lawrence,  Mass.,  manufacturer  of 
steam  specialties  exhibited  pipe  flanging,  forged  steel  valves,  Boyd 
turbine  valve  seat  and  Rice  boiler  energizer  and  smoke  abater.  Geo. 
Gray  was   in   charge. 

The  H.  W.  Johns-Mannville  Co.,  of  New  York,  displayed  a  varied 
and  extensive  exhibit  of  their  specialties  in  packings.  F.  B.  Haile  had 
charge   of   the   demonstration. 

The  Curry  Bros.  Oil  Co.,  of  Boston,  displayed  a  line  of  packing  and 
mechanical  rubber  goods.  A  special  exhibit  was  made  of  their  new 
steel  boiler  broom  and  famous  Bangabout  ash  cans.  M.  L.  Curry  was 
in   charge. 

The  Lunkenheimer  Co.,  of  Cincinnati,  was  represented  by  the  Boston 
office    force   with    a   fine   display    of   valve   specialties. 

The  Garlock  Packing  Co.  made  a  display  of  their  standard  packings. 
Mr.    Allan   was   manager   with   P.    L.    Rogers   in   charge. 

The  Bride  Grimes  &  Co.,  of  Lawrence,  displayed  products  of  the 
National  Tube  Co.     H.  L.  Patterson  and  J.  L.  Bride  were  in  charge. 

The  Autoforce  Ventilating  Co.  illustrated  the  merits  of  its  ventilat- 
ing system  with  working  models.  The  display  was  interestingly  ex- 
plained by  W.  N.  Goddard,  who  was  managing  the  exhibit. 

The  American  Tool  &  Machine  Co.,  of  Boston,  was  prominent  among 
exhibitors  with  a  goodly  display  of  special  shaft-hangers  and  couplings, 
also  the  combined  oil  separator  and  waste  washing  machine.  A  centri- 
fugal oil  separator  for  extracting  oil  from  chips  for  machine  shops  was 
also   shown.      The   exhibit   was   in   charge   of   Edw.   J.   Eichler. 

Calven  H.  Currier  _Co.,  of  Boston,  was  in  evidence  with  a  line  of 
second  hand  machinery,  including  generators,  motors,  pumps,  engines 
and   boilers,    also   belting   and   pulleys.      F.   D.    Grantham   was    in    charge. 

The  Lunsden  and  Van  Stone  Co.,  manufacturing  and  erecting  engi- 
neers of  Boston,  e.xhibited  power  plant  fittings  and  Durabla  packing 
and    gage    g'asses.      H.    E.    Gross    was    in    charge. 

The  Penn  Hexible  Metallic  Tubing  Co.  made  a  demonstration  of  its 
product  which  attracted  much  attention.  John  Whalen  represented  the 
company. 

A.  M.  Byers,  of  Pittsburgh,  Pa.,  exhibited  a  line  of  piping  and 
couplings  illustrating  the  advantages  of  his  special  process  of  welding 
and    construction.      G.    Frank    Uhler   was   manager. 

The  United  States  Graphite  Co.  had  an  exhibit  of  Mexican  graphite 
product  adapted  to  various  uses.  A  display  of  scale  removed  from 
boilers   was   a    feature   of   the   exhibit. 

The  International  Engineering  Works,  Ltd.,  of  Boston,  presented 
steam  boilers  and  MacDonald  Shaking  Grates.  Prominence  was  given 
to   the   Robb    Scotch   Boiler.      D.   W.    Robb,    Jr.   was   representative. 
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The  Mason  Regulator  Co.,  of  Boston,  was  in  line  witli  its  standard 
products.      F.  T.   Abell   and  F.   S.   Morrison  were  in   charge. 

The  Ashton  Valve  Co.  had  a  display  which  included  pop  safety  and 
relief  valves,  pressure  and  vacuum  gages,  recording  gages,  engine  room 
clocks,  also  bubbling  drinl^ing  fountains.  Harry  H.  Ashton  was  in  charge 
assisted    by    Columbus    Dill    and   Mr.    Hampson. 

Jenkins  Bros,  made  a  showing  of  valves,  gages  and  packings.  Ray 
Stiles   of   the   Boston   office   was   in    charge. 

Greene,    Tweed    &    Co.,    of    New    York,    had    a    display    of    Palmetto 
and    Manhattan    packing.      Leland   J.   Van    de    Wall    explained    the    goods. 

A  Registration  Booth  where  the  interests  of  delegates  and  exhibitors 
were  cared  for  was  efficiently  managed  by  Past  National  Presidents 
P.   H.    Hogan   and   H.   A.    Stone,    and    local    secretary,    A.   W.   Varley. 

The  W.  J.  Hyland  Mfg.  Co.,  of  Springfield,  made  a  display  of  valves, 
faucets  and  fountain  bubblers.  A  feature  of  special  interest  was  a 
line  of  Bashlin  valves  with  seat  rings  changeable  under  pressure.  F.  C. 
Green  and  Charles  A.  Southwick  were  in  charge  of  the  exhibit. 

The  National  Engineer  booth  was  in  charge  of  C.  F.  Ceilley. 

Southern  Engineer  was  represented  by  L.  L.  Warren  and  C.  J. 
Madison. 

The  Welding  Co.,  of  Boston,  made  its  usual  extensive  exhibit  of 
metals  showing  the  results  of  autogenous  process  of  welding.  J.  G. 
Armstrong   was    in    charge. 

The  Gardner  Grate  Co.,  of  Boston,  had  a  decidedly  novel  exhibit 
in  the  form  of  the  eye  guard  shield  and  reflector  for  use  in  protecting 
the  eyes  of  the  operators  when  renewing  glass  water  gages. 

The  Lagonda  Mfg.  Co.,  of  Springfield,  Ohio,  exhibited  a  varied 
assortment   of  strainers   and   tube  cleaners.      Harold  Atlas  was   in   charge. 

The  Patterson  Lubricating  Co.,  of  Boston,  had  on  view  a  large  line 
of  lubricants  and  engineers  supplies.  Wm.  J.  Patterson  was  in  charge 
of   the   exhibit. 

The  Evans  Mill  Supply  Co.,  of  Boston,  had  an  interesting  exhibit, 
a  special  feature  of  which  was  a  demonstration  of  the  Squires  Improved 


Steam  Trap  under  working  conditions.  Frank  H.  Evans  and  W.  P. 
Evans    were    in    charge. 

The  Keystone  Lubricating  Co.  made  a  display  of  lubricants  in  pack- 
ages  of   assorted   sizes. 

The  Fred  W.  Goldthwait  Co.,  of  Boston,  showed  the  possibilities  of 
Betson  Plastic  fire  brick  by  models  of  varied  construction.  Goldthwait 
was   in   charge. 

The  Jones  Under-Feed  Stoker  Co.  occupied  a  booth  from  which 
explanatory   literature  was  presented   to  visitors. 

The  Albany  Lubricating  Co.  displayed  a  large  line  of  lubricating 
greases  also  a  special  line  of  brass  oil  feeders  adapted  to  various 
requirements  of  the  power  plant. 

The  Callisons  Brass  Foundry,  of  Lawrence,  had  a  display  of  artistic 
brass  mouldings  including  medallion  portraits,  and-irons  and  various 
art-pieces.      Albert   Berkett  was   in   charge. 

The  Chicago  Pnuematic  Tool  Co.  displayed  an  assortment  of  electric 
and  pnuematic  drills  which  proved  attractive  and  interesting  to  many 
visitors.  Some  specimens  of  diminutive  and  movable  electric  hand 
grinders    excited   much    favorable    comment. 

Arthur  D.  Little,  Inc.,  chemists  and  engineers  of  Boston,  made  an 
exhibition  consisting  of  the  various  instruments  and  apparatus  em- 
ployed in  making  efficiency  tests.     Perry  Barker  was  demonstrator. 

The  Monarch  Valve  Co.,  of  Boston,  showed  a  good  variety  of  valves, 
the  qualities  and  special  merits  of  which  were  explained  by  W.  D. 
Hasley. 

Power  was  represented  by  Jack  Armour  and  N.   C.   Robbins. 

A.  W.  Chesterton  Co.,  of  Boston,  exhibited  the  Sonder  glass,  the 
Fireman's  Favorite  tube  scraper,  Russo  and  Vaporite  sheet-packing  and 
combination  pump  packing.  H.  D.  Raymond,  Arthur  Parker  and  T.  T. 
Walsh  were   in   charge. 

The  Robinson  Hardware  Co.,  of  Lawrence,  made  a  display  of  engi- 
neers   tools    and    supplies. 


WISCONSIN  ENGINEERS  IN  CONVENTION 

Thirteenth   Annual   Meeting   Held  at  Milwaukee    July  10  to  13 


DELEGATES  from  various  parts  of  the  State  were 
delighted  when  they  reached  Milwaukee  to  find  that 
the  weather-man  had  changed  his  tactics  and  or- 
dered the  temperature  lowered  to  suit  the  pleas- 
ure of  the  visiting  engineers.  All  meeting  of  the  con- 
vention, as  well  as  the  exhibit,  were  held  in  the 
American  House,  the  arrangement  being  the  most  con- 
venient possible  for  the  occasion. 

Formal  opening  of  the  conventi'on  was  in  the  Exhibit 
Hall  when  the  chairman  of  the  local  arrangement  com- 
mittee, F.  C.  Ruck,  introduced  W.  S.  Osborne,  president 
of  the  C.  S.  E.  A.,  who  invited  the  engineers  and  all  citi- 
zens of  Milwaukee  to  examine  the  exhibits,  criticize  the 
apparatus,  suggest  improvements  in  details  of  design,  and 
otherwise  profit  by  their  attendance  at  the  exhibit  hall. 

Following  this  opening,  the  baseball  trophy .  which 
was  won  by  the  ball  team  of  the  C.  S.  E.  A.  last  year 
was  presented  to  the  president  by  the  manager  of  the 
engineers'  team,  John  Wickert.  The  entertainment  com- 
mittee then  proceeded  to  put  the  trophy  into  use  by  serv- 
ing punch  in  it  to  those  in  attendance. 

The  convention  proper  was  opened  Friday  morning 
by  an  introductory  address  by  F.  C.  Ruck,  presenting  to 
the  visiting  engineers  Hon.  G.  A.  Bading,  Mayor  of  Mil- 
waukee, who  assured  the  non-residents  of  the  city  a 
most  hearty  welcome  to  Milwaukee,  and  spoke  at  con- 
siderable length  upon  the  value  of  a  State  License  for 
engineers  in  preference  to  a  city  license,  which  has 
worked  so  favorably  in  Milwaukee,  his  objection  to  the 
city  license  being  that  it  creates  more  or  less  of  a  wall 
around  the  city,  preventing  those  in  other  parts  of  the 
State  from  coming  into  Milwaukee  and  engaging  as  en- 
gineers without  considerable  difficulty,  which  in  many 
'  cases  keeps  them  away. 

John  F.  McGrath,  National  President  of  the  N.  A.  S. 
E.  then  gave  an  address,  setting  forth  to  the  engineers 
the  value  of  pride  and  confidence  in  their  profession,  and 
the  necessity  of  equipping  themselves  with  knowledge 
in  powxr  plant  affairs  by  continual  study,  research  and 
experiment,  making  themselves  qualified  to  hold  the  best 
positions  that  can  be  had  in  the  steam  engineering  pro- 
fession. 


Chas.  Cullen,  Secretary  of  the  C.  S.  E.  A.,  was  then 
introduced,  and  gave  a  short  address,  setting  forth  the 
aims  and  objects  of  the  Central  States  Exhibitors'  Ass'n., 
which  has,  in  the  past  1  yr.,  been  associated  closely  with 
the  state  associations. 

'The  N.  A.  S.  E."  was  the  subject  upon  which  F.  W. 
Raven,  national  secretary,  addressed  the  convention.  Mr. 
Raven  stated  briefly  the  history  of  the  organization,  tell- 
ing of  its  growth  up  to  the  present  time  and  the  increase 
during  the  past  year,  in  detail.  He  also  explained  the 
principal  objects  of  the  organization,  setting  forth  the 
benefits  to  be  derived  by  its  members,  both  from  a 
financial  and  educational  standpoint,  as  well  as  the  social 
enjoyment  which  is  had  by  the  members. 

"The  National  Engineer"  was  the  title  of  the  address 
by  John  W.  Lane,  its  editor.  This  magazine  is  the 
official  organ  of  the  association  and  has  been  the  means 
of  bringing  to  each  m.ember  news  in  regard  to  the  organ- 
ization, and  technical  information  relative  to  the  design 
and  operation  of  power  plants. 

Formal  opening  of  the  convention  then  took  place,  and 
J.  H.  Mistele,  state  president,  gave  his  address,  setting 
forth  the  work  which  has  been  done  during  the  past  year 
in  the  educational  line,  and  spoke  of  the  responsibility 
which  rests  upon  chief  engineers  of  all  plants  stating 
that  he  is  continually  responsible  for  the  operation  of  the 
plant  and  seldom  leaves  the  plant  without  giving  instruc- 
tion where  he  may  be  found  at  a  moment's  notice. 

After  the  appointment  of  committees,  the  convention 
adjourned  until  1 :30  in  the  afternoon,  when  J.  L.  White 
of  Milwaukee  read  a  paper  on  the  "Operating  Engineer 
as  a  Political  Factor."  He  spoke  of  the  class  of  men 
who  are  frequently  found  soliciting  clients,  claiming  to 
be  consulting  engineers,  but  who  have  lacked  in  practical 
experience,  and  do  not,  in  fact,  have  the  necessary  quali- 
fications to  supervise  the  operation  or  design  of  a  power 
plant.  He  also  spoke  of  the  high  qualification  of  a  man 
who  has  worked  from  the  coal  pile  to  the  engine  room, 
and  how  his  advice  to  owners  and  superintendents  is  so 
frequently  ignored,  giving  as  his  reasons  for  this,  the 
lack,  on  the  part  of  the  operating  engineer,  of  skill  in 
persuading  his  employer  and  proving  to  him  that  his 
knowledge  is  correct  and  his  advice  best  in  the  plant. 
Mr.  White  solicits  the  assistance  of  all  engineers  in  secur- 
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ing  license  legislation  in  the  state,  as  such  a  license  will 
not  only  greatly  assist  the  competent  engineers  to  secure 
and  hold  the  best  positions,  but  is  a  safeguard  to  the 
public  against  destructive  boiler  explosions. 

In  Panama 

PRIDAY  evening,  at  Miller's  Hall,  John  W.  Lane  de- 
—  livered  an  illustrated  lecture  upon  engineering  at  the 
Panama  Canal.  Nearly  100  slides  were  shown  during 
this  lecture,  giving  in  detail  much  of  the  mechanical 
equipment,  and  showing  the  various  gates,  locks,  and 
cities  which  are  along  the  Panama  Canal.  Photographs 
were  taken  by  the  speaker  and  his  companion,  Alfred 
Johnson,  who  visited  the  Canal  Zone  last  fall. 

Following  the  lecture  of  the  evening,  the  floor  was 
cleared  for  a  dance  which  was  enjoyed  by  about  300 
ladies  and  gentlemen  who  were  in  attendance  at  the 
lecture. 

Saturday  morning.  Prof.  Robt.  Bauer  of  Marquette 
University,  spoke  on  the  subject  of  "Engine  Room  Chem- 
istry," describing  the  value  of  coal  analysis  and  explain- 
ing the  method  of  making  approximate  analysis,  aided 
by  instruments  which  he  displayed.  He  spoke  also  of 
the  chemistry  which  an  engineer  should  know,  the  prep-  - 
aration  necessary  to  study  engine  room  chemistry,  and 
the  equipment  essential  for  a  coal  test. 

A  paper  was  then  read  by  Wm.  Classman,  entitled 
"Utilization  of  Exhaust  Steam." 

He  took  up  the  subject  in  a  detailed  way  speaking  of 
selection  of  prime  movers,  proportioning  of  lexhaust 
mains,  oil  separators,  measurement  of  low  pressure,  in- 
troduction of  live  steam,  drainage,  heating  water  by 
exhaust  steam,  cooking,  and  then  described  the  installa- 
tion at  the  Pabst  brewery  as  follows : 

"Some  time  in  1902  or  1903  I  devised  a  system  such 
as  is  now  installed  and  later  found  that  a  similar  system 
was  about  the  same  time  proposed  for  the  Pschor  Brew- 
ery in  Munich,  Germany. 

"We  made  the  necessary  tests  as  to  consumption  of 
steam,  and  found  that  each  brew  took  from  12,000  to 
16,000  lb.  of  steam  in  the  kettle.  When  equipping  the 
brewery  with  a  new  power  plant,  an  extra  unit  of  300-kw. 
capacity,  driven  by  a  vertical  noncondensing  engine  to 
run  with  40  lb.  back  pressure  was  installed.  This  engine 
supplies  the  brew  kettles  with  exhaust  steam,  fed  through 
a  10-inch  header  to  the  6  kettles,  each  kettle  having  a 
6-inch  supply  valve,  dividing  into  8  2-inch  branches, 
which  enter  the  steam  bottom  at  8  different  places.  This 
arrangement  was  made  because  it  was  impossible  to  enter 
the  steam  space  with  a  large  connection  (the  exhaust  pipe 
leading  to  the  middle  of  the  header  and  feeding  to  both 
sides).  The  exhaust  pipe  of  this  engine  is  also  con- 
nected to  the  receivers  of  2  compound  noncondensing 
engines,  in  order  to  compensate  when  more  or  less  steam 
is  used  than  is  furnished  by  the  300  kw.  unit.  H  less 
steam  is  used,  it  gives  to  the  low-pressure  cylinder  of  the 
compound  engine,  and  if  more  is  used  the  low-pressure 
cylinder  of  this  engine  is  robbed  of  that  much. 

"Should  the  back  pressure  of  the  300-kw.  unit  drop 
too  low,  a  Foster  reducing  valve  will  admit  the  missing 
steam  from  the  high-pressure  line.  The  exhaust  line 
leading  to  the  brew  kettles  is  also  equipped  with  a  relief 
valve,  which  will  permit  the  steam  to  blow  into  the  low- 
pressure  exhaust  line  should  it  suddenly  rise  too  high, 
until  the  pressure  is  reduced.  The  installation  works 
very  well  and  is  used  about  6  months  out  of  12.  During 
the  cold  weather,  and  at  moderate  temperatures,  when 
the  malt  house  is  running  there  is  no  use  for  it,  as  all 
the  exhaust  steam  is  used  anyway.  Sometimes  it  is  used 
at  day  time  only.    The  saving  may  be  figured  as  follows : 
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There  are  usually  18  to  20  brews  made  in  24  hr. ;  taking 
14,000  lb.  per  brew,  and  20  brews,  we  require  about 
280,000  lb.  of  steam,  or  11,500  lb.  an  hour.  The  steam 
consumption  of  this  unit  is  about  50  lb.  per  hp.-hr.,  we 
require  therefore  230  hp.  If  you  take  this  power  from 
the  compound  noncondensing  engine  we  get  a  saving  of 
4893  lb.  an  hour,  or  117,432  lb.  a  day,  this,  at' an  evapora- 
tion of  one  to  nine,  would  be  a  net  saving  of  13,000  lb. 
of  coal,  at  $3.25  per  ton,  equals  $21  a  day." 

New  Officers 

Officers  elected  for  the  coming  year  are:  President, 

A.  Gunderson,  Sheboygan ;  vice-pres.,  Fred  Ruck, 
Milwaukee;  sec,  Robert  Fenn,  Sheboygan;  treas.,  John 
Novotny,  Madison ;  conductor,  George  Dueno,  Manito- 
woc ;  doorkeeper,  John  Jones,  Kenosha ;  state  deputy, 
John  Wickert,  Milwaukee.  The  convention  city  for  next 
year  was  not  decided  upon. 

The  afternoon  was  spent  in  a  trip  of  inspection  to 
Schlitz  brewery  in  chartered  cars,  where  State  Deputy 
John  Wickert,  took  great  pleasure  in  showing  the  visitors 
through  his  immense  plant. 

At  9  o'clock  that  evening  President  Osborne  of  the 
C.  S.  E.  A.,  called  the  smoker  to  order  and  in  an  appro- 
priate speech  introduced  the  toast  master  of  the  evening 
National  Secretary  Fred  Raven. 

Toasts  were  responded  to  by  many  prominent  en- 
gineers, supplymen  and  ladies  and  the  hall  was  vacated 
at  a  late  hour.  There  were  some  400  present  to  enjoy 
the  evening. 

The  baseball  game  between  the  C.  S.  E.  A.  and  the 
engineers  at  Lincoln  Grove,  Layton  Park,  Sunday  morn- 
ing resulted  in  a  score  of  11  to  9  in  favor  of  the  engineers. 

The  Exhibit 

'pHE  Central  States  Exhibitors'  Ass'n.,  was  founded  4 
yr.  ago  in  Wisconsin,  so  that  to  many  of  the  exhibit- 
ors, coming  to  Wisconsin  was  like  coming  home.  There 
were,  therefore,  a  large  number  of  exhibitors  who  occu- 
pied booths  in  a  banquet  hall  of  the  hotel  which  was  taste- 
fully decorated  with  oil  paintings  and  made  a  beautiful 
place  for  the  exhibits.  Following  are  the  firms  represent- 
ed at  the  convention : 

Milwaukee  Holler  Co.  was  represented  by  I.  M.  Bean,  who 
distributed  literature  describing  the  good  qualities  of  the 
Milwaukee    boiler. 

Chase  Bros.  Co.,  Milwaukee,  exhibited  the  Falls  automatic 
frictionless  engine  stop,  Wilcox  self-seating  gasket,  Dunham's 
steam  traps,  Nichols'  Perfection  pump  valve,  and  other  engine 
room  specialties.  Those  who  explained  the  exhibit  were  J. 
H.  Raymaker,  J.  M.  Robb,  H.  E.  Chase,  C.  L.  Chase,  and  F. 
S.    Palmer. 

Power  was  represented  by  A.  R.  Maujer  and  H.   R.  Anness. 

Crandall  Packing  Co.  displayed,  in  a  most  attractive  way, 
various  packings  and  gaskets  made  by  this  company.  These 
included  metallic,  fibrous,  sheet.  Lip,  diagonal  packing,  Diamond 
SSS,  Wilpaco,  and  other  well  known  styles  of  sheet  and  rod 
packing.  Fred  Brunner  was  on  hand  to  give  advice  upon  the 
best   methods   and   styles   of  packing. 

Milwaukee  Reliance  Boiler  Co.  distributed  literature  de- 
scribing heaters,  gas  producers,  boilers,  tanks,  etc.  J.  E. 
Sharp,  D.  A.  Forsythe  and  Wm.  C.  Zacharias  were  the  repre- 
sentatives  in   charge   of   the   booth. 

United  States  Graphite  Co.  displayed  the  various  products 
made  from  Mexican  graphite,  starting  with  the  ore  and  in- 
cluding water  proof,  cup,  cable  and  graphited  wood  greases 
and  boiler  graphite.  J.  W.  Eviston  and  W.  G.  Thompson  were 
the    graphite    experts. 

Jenkins  Bros,  had  a  complete  line  of  valves  and  rubber 
specialties  on  exhibit,  including  pump  discs  for  all  purposes, 
check  valves,  whistle  valves,  gate,  globe  and  Y  valves,  Graber 
Safety  water  column  stop,  and  Jenarco  packing.  J.  C.  Becker- 
leg   explained   the   good   points   of   these   products. 

Greene,  Tweed  &  Co.  displayed  Palmetto  and  Manhattan 
packing;s  for  high  pressure,  superheated  steam  and  air.  Also 
emphasizing  the  rod  packings  made  by  this  company.  A.  J. 
Richardson  was  the  representative. 

American  Steam  Gaugre  &  Valve  Mfg.  Co.  displayed  the 
American  dead  weight  tester,  American  Thompson  Improved 
Indicator  with  outside  spring,  indicating  and  recording  pres- 
sure gages,  planimeters,  whistles,  pop  safety  valves,  etc.  Chas. 
C.  Kilander  was  in  charge  of  the  exhibit. 

Dearborn  Chemical  Co.,  with  E.  T.  Ward  and  Fred  S. 
Hickey  as  representatives,  distributed  literature  pertaining  to 
Dearborn  feed-water  treatment  and  oils,  as  well  as  souvenirs 
as   a   reminder   of   the    convention. 

The  V.  D.  Anderson  Co.,  through  its  representative,  Chas. 
H.  Fiske,  displayed  the  Model  "D"  steam  trap  in  sections,  parts, 
and    models. 


I.  AV.  Downing,  Milwaukee,  displayed  a  number  of  power 
plant  specialties,  including  the  Pittsburgh  Safety  Water  Col- 
umn, Hines  high  and  low  pressure  trap,  Hill  pump  valve,  the 
Haines    steam    trap,    boiler    graphite,    greases,    oil    filters,    etc. 

Garlock  Packing  Co.  exhibited  high-pressure  sheet  pack- 
ing, wire  insertion  brown  sheet,  oil  proof  sheet,  red  sheet,  as 
well  as  various  forms  of  gaskets  for  all  purposes,  pump  valves 
for  hot  and  cold  water  and  air,  metallic  rod  packing,  etc.  J.  P. 
Landreth,  A.  F.  Sheldon  and  Arthur  B.  Johnson  were  in  charge 
of  the   booth. 

Richardson-Plienlx  Co.,  Milwaukee,  explained  the  value  of 
its  oil  pumps,  filters,  lubricating  pipe  fittings,  sight  flow  indi- 
cators, etc.  J.  Wm.  Peterson,  J.  P.  Quam  and  A.  B.  Furch 
were   the  attendants  at  the   booth. 

Viscosity  Oil  Co.,  Chicago,  displayed  various  grades  of 
lubricating  oils,  Creole  greases,  stick  belt  dressing,  metal 
polish,  oil  pumps,  etc.  Geo.  Abbott  and  T.  F.  Gate  were  the 
representatives. 

The  Home  Rubber  Co.,  through  its  local  agent,  Otto  E. 
Schmidt  Belting  &  Rubber  Co.,  displayed  N.  B.  O.,  O.  I.  M. 
and  Martell  packings,  sheet  packings,  automobile  tires,  etc. 
John   Terrill   and   O.    E.   Schmidt   were   the   representatives. 

The  Lunkeuheimer  Co.,  represented  by  Harry  A.  Burdorf, 
exhibited  brass  specialties,  including  lubricating  devices,  iron 
body    valves,    whistles,    etc. 

The  C.  E.  Squires  Co.  had  a  working  model  of  the  Squires 
trap  in  operation  during  the  convention,  the  good  points  of 
which   were   brought   out   by   J.   G.   Boyer. 

The  White  Star  Refining  Co.  manufactures  Detroit  greases, 
and  Silas  Cook  was  on  hand  to  tell  what  they  will  do  toward 
reducing   friction. 

Monarch  Boiler  Arch  Co.,  Milwaukee,  displayed  a  model 
arch  for  a  horizontal  return-tubular  boiler,  the  operation  and 
advantages   of   which   were   explained   by   I.   M.   Bean. 

Nordberg  Mfg.  Co.,  represented  by  J.  L.  Hayes,  distributed 
literature  on  Nordberg  engines,  including  the  Corliss,  uniflow, 
pumping  engines  and  compressors. 

Hawk-Eye  Compound  Co.  distributed  literature  in  regard 
to  the  treatment  of  boiler  feed  waters  with  Hawk-Eye  Com- 
pound, being  represented  by  R.  M.  Rochfort  and  Theo.  Brom- 
menschenkel. 

The  AVm.  Powell  Co.,  represented  by  Chas.  Cullen,  dis- 
played Powell  valves,  especially  the  "White  Star"  and  Cyclone 
Blowoff,  also  oil  and  grease  cups,  hydrostatic  lubricators,  whis- 
tles,   etc. 

Wadham's  Oil  Co.,  Milwaukee,  decorated  its  booth  with 
bottles  of  oils,  cans  of  grease,  and  grease  cups.  Geo.  W.  Hale, 
Geo.  C.  Sullivan  and  Venturi  Callahan  were  in  attendance  at 
the    booth. 

The  Schaeffer  &  Budenberg  Mfg.  Co.,  represented  by  A.  H. 
Reuter,  pointed  out  the  excellent  qualities  of  its  tachometers, 
indicating  and  recording  pressure  gages,  thermometers,  draft 
gages,  steam  engine  indicators,  mercury  gages,  pyrometers, 
recording   thermometers   and   engine   registers. 

H.  W.  Johns-ManvlUe  Co.  displayed  on  a  number  of  swing- 
ing panels  the  various  asbestos  products,  including  insulations 
for  heat  and  electricity,  packing,  roofing,  electrical  supplies, 
pipe  covering,  etc.  R.  E.  Jordan  and  E.  H.  Pierce  were  in 
charge   of   the   exhibit. 

National  Engineer  was  represented  by  John  W.  Lane  and 
Edward    J.    Kuechenmeister. 

S.  F.  Freeman  &  Sons  Co.,  Racine,  exhibited  the  model  of 
a  boiler .  in  cross  section  and  gave  out  literature  describing 
the  qualities  of  these  steam  generators.  Wm.  T.  Doyle  was 
in    charge    of   the    booth. 

General  Welding  Co.,  Milwaukee,  displayed  samples  of 
welding  work  done  on  rods,  straps,  gasoline  engine  cylinders, 
castings,  gear  wheels,  copper,  etc.,  by  means  of  the  autogenous 
system.  A.  W.  Collins  and  Eric  Pfleger  explained  the  diffi- 
culties  and    advantages    of    this    class    of    work. 

Independent  Oil  and  Grease  Co.,  of  Milwaukee,  was  repre- 
sented   by   Mr.    Kenenberg. 

International  Acheson  Graphite  Co.  exhibited  cans  of  Oil- 
dag,  Gredag,  Acquidag  and  Graphcoat,  a  new  product  used 
on  auto  tires  and  gaskets  to  keep  them  from  sticking.  W. 
W.  Acheson  was  on  hand  to  explain  the  uses  of  the  different 
products. 

Practical   Engineer   was   represented   by   R.   E.   Turner. 

McCoy-Nolan  Heater  and  Supply  Co.,  Milwaukee,  displayed 
a  line  of  engineers'  supplies,  including  rubber  goods,  hose, 
packings,    graphite,    etc. 

Albany  Lubricnting  Co.  exhibited  a  line  of  Albany  greases, 
and  grease  cups,  the  booth  being  in  charge  of  A.  J.  Olson, 
President  of  the  "Don't  Worry  Club." 

Julius  Andrae  &  Sons  Co.,  Milwaukee,  displayed  a  line  of 
electrical  supplies,  including  motors,  fans,  light  guards,  Bryan- 
Marsh  Incandescent  Mazda  lamps,  circuit  breakers,  etc.  E.  L. 
Thorns  and  J.  D.  Holt  were  in  charge. 

The  Vllter  Mfg.  Co.  pointed  out  the  good  features  of  its 
ammonia  fitting's,  valves  and  special  pipes,  Mr.  Vilter  being 
in  charge  of  the  booth. 

N.  A.  Olson  Chemical  Mfg.  Co.  displayed  samples  of  its 
boiler  compound  and  compound  feeders,  being  represented  by 
N.   A.   Olson   and   Geo.    E.   Kuehn. 

Ashton  Valve  Co.  was   represented   by  Harry  AUer. 

Federal  Asbestos  Co.,  Milwaukee,  demonstrated  how  Its  in- 
sulating material  can  be  used  on  boilers  and  steam  pipes. 
Also  displayed  nonpareil  high  pressure  blocks,  asbestos  cement, 
roofing,  etc.  Arthur  Etzius  and  Chas.  Dieringer  were  the 
demonstrators. 

H.  P.  Spalding,  Milwaukee,  exhibited  the  Vulcan  soot 
cleaner,  Shear-Klean  sidewise  shearing  and  rocking  grate. 
Eclipse  smoke  Indicator,  Blonck  boiler  eflSciency  meters.  Hayes 
gas  analysis  instrument,  Eddy  smoke  recorder,  and  distributed  litera- 
ture  on   the   Swift    stoker. 

Arrow  Boiler  Compound  Co.  was  represented  by  E.  M. 
Swindler,  who  distributed  literature  pertaining  to  feed-water 
treatment. 

Keystone  Lubricating  Co.  made  the  way  easy  with  its 
greases,  oils  and  grease  cups,  Jas.  Conlan  and  A.  S.  Bennett 
being   the   lubricators. 

Osborne  Valve  and  .Tolnt  Co.  displayed  samples  and  cross 
sections  of  the  protected  seat  valves  known  as  "No  Kut" 
valves,  used  on  steam,  air,  ammonia  and  hydraulic  lines.  W. 
S.   Osborne   was   the   representative. 
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RECORDING  DIFFERENTIAL 
PRESSURE  GAGES 

A  COMPREHENSIVE  new  line  of  recording  dif- 
ferential pressure  gages  has  been  developed  by 
the  Bristol  Co.  of  Waterbury,  Conn.,  some  of 
which  have  been  in  successful  service  continu- 
ously since  the  preliminary  models  were  first  sent  out 
in  1908,  and  the  design  and  construction  of  the  line 
of  these  instruments  now  being  placed  on  the  mar- 
ket is  based  on  results  obtained  in  actual  service 
during  the  last  4  yr.  These  recording  differential 
pressure  gages  are  designed  for  use  in  connection 
with  venturi  meters,  pitot  tubes,  orifices,  combina- 
tions of  orifices  and  pitot  tubes,  etc.,  and  thereby  to 


pressure  tube  within  a  closed  casing.  In  order  to 
record  the  movement  of  the  pressure  tube  it  becomes 
necessary  to  transmit  its  motion  to  the  outside  of  the 
pressure  tube  casing.  As  the  differential  pressure  to 
be  recorded  is  usually  small  as  compared  with  the 
static  pressure,  the  operative  force  is  correspondingly 
small,  and  it  is  quite  evident  that  it  will  be  imprac- 
tical to  use  a  stuffmg  box  around  a  shaft  passing^ 
through  a  pressure  casing  on  account  of  the  friction 
which  would  be  produced.  To  avoid  the  use  of  a 
stuffing  box  a  unique  frictionless  sealing  device  is 
employed  as  described  in  detail  below. 

Figure  1  shows  the  exterior  of  one  type  of  these 
recorders ;  Fig.  2  shows  part  of  the  interior  construc- 
tion   of    the    spring    tube    type    differential    recorder. 


/^-^TS        OB — 16 

FIG.  4.     CONNECTIONS  OF  BRISTOL 
DIAPHRAGM  TYPE  GAGE 


FIG.     1.       ASSEMBLED    VIEW    OF    THE    BRISTOL 
DIFFERENTIAL    RECORDING  GAGE 


PIG.    3.      INTERIOR   OF   DIAPHRAGM    i  JBE    DIFFERENTIAL    GAGE 


record  velocities  and  volumes  of  air,  gas,  steam,  water 
and  other  liquids  flowing  through  mains  and  pipes. 
These  recorders  may  also  be  used  to  advantage  for 
recording  differences  and  variations  of  liquid  level  in 
steam  boilers,  pressure  tanks,  filter  beds,  process  ket- 
tles, etc. 

The  fundamental  principle  employed  in  the  con- 
struction of  this  differential  pressure  gage  is  that  one 
pressure  is  applied  to  the  inside  of  the  operating  tube 
while  the  other  is  applied  to  the  outside  of  the  same 


Pressure  tube  15  is  of  the  hollow  helical  type.  One 
of  the  pressures,  the  difference  between  which  is  to  be 
recorded,  is  applied  to  the  interior  of  this  tube  through 
the  pipe  24  and  the  other  pressure  is  applied  to  the 
exterior  of  this  tube  through  the  pipe  25.  The  pres- 
sure tube  15  is  entirely  enclosed  in  the  pressure-tight 
casing  22.  Movement  of  the  pressure  tube  will  be  in 
proportion  to  the  difference  between  these  2  pres- 
sures, and  this  motion  is  transmitted  to  the  recording 
pen  arm  12,  outside  of  the  pressure  casing,  by  means 
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of  small  shaft  26  through  the  long  tubular  sleeve  27. 
The  capillary  action  of  oil  or  other  liquid  between 
the  sleeve  and  shaft  makes  this  patented  joint  both 
frictionless   and   pressure   tight. 

In  Fig.  3,  22  is  the  pressure-tight  casing  enclosing 
the  diaphragm  pressure  tube  14,  and  in  a  similar  way 
one  pressure  communicates  with  the  interior  and  the 
other  pressure  with  the  exterior  of  this  tube,  and  its 
motion  is  transmitted  by  means  of  the  rotating  shaft 
through  the  sleeve  21  to  the  recording  pen  arm  12. 
The  length  of  this  sleeve  is  many  times  the  diameter 
of  the  shaft  passing  through  it,  differentiating  it  from 
an  ordinary  bearing. 

This  patented  device  permits  of  the  recording  of 
extremely  small  differences  between  the  pressure  ex- 
isting respectively  inside  and  outside  of  the  pressure 
tube.     It  has  been  found  that  the  simple  frictionless 


FIG.   5.      SAFETY   DEVICE   FOR   USE  WITH  DIFFERENTIAL   GAGES 

sealing  sleeve  through  which  the  pen  arm  shaft  passes 
does  not  produce  appreciable  resistance  to  the  rota- 
tion of  the  shaft,  and  at  the  same  time  capillary  at- 
traction and  adhesion  prevent  leakage  of  even  high 
pressures  from  the  pressure  casing. 

In  Fig.  4,  diaphragm  tube  8  is  shown  in  the  pres- 
sure chamber  of  the  casing  11  directly  connected  to 
one  end  of  the  rotating  shaft  .passing  through  the  pat- 
ented pressure  seal,  and  having  its  other  end  directly 
connected  to  the  recording  pen  arm  9. 

This  diagram  also  shows  a  set  of  interlocking 
valves  17,  18  and  23,  which  constitute  a  device  for 
adapting  recording  diflferential  pressure  gages  to 
practical  operating  conditions.  Cross-valve  23  is 
shown  in  an  open  position  connecting  the  2  pressure 
pipes.  Valves  17  and  18  in  the  pressure  pipes  are 
shown  closed.  Both  of  these  valves  17  and  18  can  be 
opened,  allowing  the  static  pressure  from  either  pipe 
to  be  applied   simultaneously   to   the   inside   and   the 


outside  of  the  pressure  tube  of  the  actuating  mechan- 
ism. The  interlocking  member  21  can  then  be  turned 
through  an  angle  of  90  deg.,  thus  making  it  possible 
to  close  valve  22,  which  completes  the  connections  so 
that  the  instrument  will  record  the  difference  of  2 
pressures. 

Figure  5  shows  a  patented  safety  device  consisting 
of  a  U  tube  30  partly  filled  with  a  suitable  liquid  such 
as  mercury  or  water,  this  tube  having  enlargements 
33  and  34,  each  with  sufficient  volume  to  accommodate 
the  quantity  of  liquid  contained  in  the  U  tube.  The 
length  of  the  U  tube  varies  with  the  range  of  the 
gage  so  that  the  greatest  possible  head  of  the  liquid 
contained  in  the  U  tube  corresponds  with  the  total 
range  of  differential  pressure  that  the  gage  is  designed 
to  record.  Should  the  full  static  pressure  be  admitted 
by  accident  to  either  side  of  the  differential  gage, 
the  liquid  contained  in  the  safety  U  tube  would 
instantly  be  forced  up  into  one  of  the  enlargements, 
thus  allowing  the  static  pressure  to  be  applied  simul- 
taneously to  both  inside  and  outside  of  the  pressure 
tube  and  protecting  it  from  being  destroyed. 


NEW  USE  FOR  VACUUM  TRAPS 

DURING  a  6-months'  tryout  in  the  power  plant 
of  the  Jacob   Ruppert   Brewery,   New  York,  3 
Lytton   vacuum  and   lifting  traps  have  proved 
conclusively  their  exceptional  value  for  handling- 
condensation  from  surface  condensers.     In  this  plant 
considerable  difficulty  had  been  experienced  in  using 


INSTALLATION  OF  LYTTON  PERFECT  VACUUM  AND   LIFTING 

TRAPS 


the  condensation  as  delivered  from  the  condenser  by 
a  wet  vacuum  pump  into  the  distilled-water  ice  plant, 
owing  to  the  emulsion  of  air  and  water  which  made 
foggy  ice. 

Part  of  the  power  plant  of  the  brewery  is  run  con- 
densing, the  condensing  outfit  consisting  of  2  1200-hp. 
Wheeler  condensers,  each  equipped  with  a  single 
Edwards  air  pump  and  an  efficient  oil  separator  on 
the  inlet.  The  condensers  are  located  only  30  in.  above 
the  basement  floor  and  this  arrangement  presented 
further  difficulties  in  the  handling  of  the  condensation. 
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To  solve  this  problem  without  interfering  with 
the  continuous  operation  of  the  plant,  the  wet  vacuum 
pump  was  converted  into  a  dry  vacuum  pump,  at 
slight  expense,  and  is  used  to  remove  the  air  and  non- 
condensible  gases  from  the  condenser.  From  the  bot- 
tom of  the  condenser  a  connection  was  made  to  2 
special  vacuum  traps,  designed  and  built  by  the  Lyt- 
ton  Mfg.  Corporation,  which  removed  the  condensa- 
tion from  the  condenser  and  delivered  it  to  the  ice 
plant. 

Air  and  other  noncondensible  gases  being  removed 
by  the  vacuum  pump,  the  condensation  collects  quietly 
and  drains  to  the  trap,  free  of  air,  and  is  delivered 
to  the  ice  making  apparatus  without  the  necessity  of 
further  treatment. 

After  the  traps  were  properly  installed,  the  vacuum 
in  the  condenser  was  maintained  at  28J/2  in.  The  dis- 
tance between  the  highest  point  to  which  the  water 
rises  in  the  trap  and  the  bottom  of  the  condenser  is 
6  in.,  and  with  this  low  head  2  traps  are  able  to  handle 
a  maximum  amount  of  400  lb.  a  minute  from  a  vac- 
uum of  283^  in.,  the  inlet  and  outlet  pipes  each  being 

4  in.     There  is  no  heating  of  the  condensation  or  re- 
evaporation,  since  the  time  it  takes  to  equalize  from 

5  lb.  pressure  to  a  28-in.  vacuum,  when  the  trap   is 
through  discharging,  is  only  3  sec. 

In  construction  the  trap  consists  of  a  vertical  cyl- 
inder with  inlet  and  outlet  at  the  bottom  and  one  of 
the  regular  Lytton  steam  and  vent  valves  located  on 
top  and  outside  where  it  is  convenient  and  accessible. 
On  the  inside  of  the  cylinder  is  a  floating  piston  of 
an  efficient  design,  which  operates  the  steam  valve. 
With  the  exception  of  the  2  check  valves,  there  is  only 
1  valve  in  the  apparatus  and  it  is  so  automatic  that  to 
operate  the  trap  requires  only  the  opening  of  the  steam 
valve  and  it  will  regulate  itself. 

From  the  results  obtained  in  this  plant,  it  is  evident 
that  the  Lytton  vacuum  trap  has  solved  a  problem 
which  has  long  perplexed  a  great  many  operating  engi- 
neers. Located  on  the  drips  of  the  steam  chambers 
of  multiple  effects  on  account  of  their  simplicity  and 
automatic  operation,  these  traps  overcome  many  of  the 
difficulties  encountered  with  sweet  water  pumps.  The 
space  required  is  small  and  no  special  foundation  is 
needed.  Such  traps  can  also  be  used  for  handling 
condensation  from  low-pressure  systems  and  elevating 
it  to  tanks  or  hot  wells. 

Having  been  so  successful  in  solving  the  above 
problem  and  in  other  experimental  work  carried  on 
with  these  traps,  the  Lytton  Manufacturing  Corpora- 
tion of  New  York  has  just  placed  on  the  market  a 
complete  line  of  Lytton  Perfect  Vacuum  &  Lifting 
traps  in  sizes  from  1  to  6  in.  inlet  and  outlet,  with 
capacities  from  j/2  to  30  tons  of  condensation  an  hour. 


ST.  MARY'S  OIL  ENGINES 

ADVANCE  in  the  price  of  gasoline  has  made  it 
desirable  to  use  heavy  oils  for  power,  even  in 
small   units,   and   the   St.    Marys   Machine   Co., . 
St.  Marys,  Ohio,  has  brought  out  an  engine,  in 
sizes   from    l^^    to   500-hp.,   which   has    some   unique 
features. 

A  section  of  the  valves  in  the  cylinder  head  is 
shown  herewith;  4  is  a  combined  primary  cylinder  and 
valve,  to  which  air  is  brought  through  the  vent  1  and 
the  small  ports  5  and  6.  The  fuel  oil  enters  through 
the  needle  valve  3  and  the  port  19,  drawn  by  the 
suction  of  the  engine.  Outlet  from  the  primary  cylin- 
der 4  is  through  ports  9,  in  2  ways:     Either  by  the 


motion  of  the  valve  endwise,  as  shown  in  Fig.  A, 
from  the  valve  stem  tube  being  forced  downward  by 
the  intake  rocker  arm,  or  by  the  revolving  of  the  valve, 
as  shown  in  Fig.  B,  so  that  the  port  is  opened  past 
the  timing  lugs  8. 

The  device  acts  as  a  separating  apparatus  for  the 
light  and  heavy  hydrocarbons.  The  lighter  part  of 
the  fuel  ignites  easily  at  a  temperature  easily  reached 
by  the  heat  of  compression.  The  heavier  parts  of  the 
oil  are  then  drawn  into  the  cylinder  and  burn  as  they 
enter. 

Starting  with  the  piston  just  beginning  the  suction 
stroke,  the  intake  valve  (not  shown  in  the  illustration) 
is  opened  by  a  rocker  arm,  and  at  the  proper  point, 
valve  4  is  opened  to  the  position  shown  in  Fig.  A, 
throwing  port  9  below  the  end  of  the  timing  lug  8. 
The  reduced  pressure  in  the  cylinder  from  suction 
draws  air  into  the  primary  cylinder  4  through  the  air 
vent  1  and  ports  6,  and  also  oil  is  sucked  into  this 

3 


SECTION  OF  VALVES  OF  THE  ST.  MARYS  OIL  ENGINE 

cylinder  through  the  ports  6,  past  the  fuel  valve  19. 

On  the  compression  stroke,  the  valve  4  seats  at 
12,  cutting  off  all  connection  with  air  and  oil  supply, 
and  also  closing  the  ports  9. 

Sufficient  compression  works  past  the  fit  of  valve 
4  to  raise  the  pressure  in  that  primary  cylinder  and 
cause  ignition  early  in  the  stroke.  This  primary  igni- 
tion inside  the  cylinder  4  raises  the  pressure  there  and 
thus  forces  the  heavy  oil  from  the  bottom  of  the  cylin- 
der 4  out  through  ports  9,  which  are  rotated,  as  shown 
in  Fig.  B,  into  the  main  cylinder,  where  it  burns,  pro- 
ducing heated  gases  which  expand.  The  ordinary  ex- 
pansion and  exhaust  strokes  complete  the  cycle. 

This  process  is  repeated  for  each  cycle,  and  it  will 
be  seen  that  high-pressure  pumps  and  air  compressors 
are  not  needed.  Fuel  flows  to  the  engine  by  gravity, 
and  ignition  is  accomplished  without  the  use  of  a 
spark.  The  builders  state  that  the  engine  starts  on  the 
fuel  without  preheating,  and  can  use  kerosene,  crude 
oil  and  grades  of  heavy  oil  without  producing  carbon 
deposits  in  the  cylinder;  also  that  any  oil  which  will 
flow  when  reasonably  warm  can  be  used  in  the  engine. 
The  fuel  consumption  ranges  from  0.7  of  a  pint  per 
horsepower-hour  for  large  engines  up  to  0.8  of  a  point 
for  small  engines. 
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EFFICIENCY  OF  RECIPROCATING 
CONDENSER  AIR  PUMPS 

IN  a  new  design  of  reciprocating  air  pump,  placed 
on  the  market  by  the  Mesta  Machine  Co.,  of  Pitts- 
burgh, the  valves  are  automatic  of  the  multiported 
plate    type,    having   no    flash    ports    and    no    large 
clearance  spaces.     These  valves  open  and  close  at  the 
right  time,  independent  of  any  adjustment. 

Tests  have  been  made  on  this  pump  by  Prof. 
Trinks,  of  the  Carnegie  Institute  of  Technology,  the 
flow  of  air  being  measured  by  a  nozzle,  and  the  steam 
used  by  the  pump  being  condensed  and  measured  in 
barrels. 

In  figuring  the  results  of  these  tests,  the  efficiency 
was  taken  at  the  ratio  of  the  ideal  work  required  for 
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VARIATION  OF  AIR  PUMP  EFFICIENCY   WITH  VACUUM 
CARRIED 

isothermal  compression  divided  by  the  actual  work  for 
compressing  the  air,  including  all  the  friction  work  of 
the  engine.  The  pump  was  used  only  for  removing 
the  air  from  the  condenser,  and  not  for  removing  the 
condensation.  In  the  figure  herewith  is  shown  a 
curve  between  the  efficiency  calculated  as  already  ex- 
plained, and  the  inches  of  vacuum  produced.  The 
curve  shows  a  high  efficiency  for  vacuums  of  28.5  in. 
and  less,  and  although  the  single-stage  pump  becomes 
useless  for  higher  vacuum  than  29.1  in.,  a  compound 
air  pump  is  now  being  built  which  will  be  tested  and 
the  results  made  public. 


USE  OF  TITANIUM  IN  MANUFAC- 
TURE OF  STEEL  RAILS 

THE  beneficial  effect  of  titanium  is  not  that  of  an 
alloying  element  proper,  but  the  titanium  acts  sim- 
ply as  a  purifier.  It  is  a  powerful  deoxidizer  and 
removes  part,  if  not  all,  of  the  nitrides  as  well.  It 
prevents  brittleness,  hence  the  carbon  content  of  the 
rail  may  be  materially  increased  and  should  be  increas- 
ed if  the  full  benefit  of  the  titanium  treatment  be 
desired.  The  extra  cost  of  the  titanium  is  only  about 
$2  per  gross  ton  of  finished  rails. 

The  following  is  a  test  of  open-hearth  85-lb.  rail 
made  recently  by  the  Lackawanna  Steel  Co.,  for  the 


Delaware  &  Hudson  Co.  This  steel  was  treated  with 
0.15  per  cent  titanium  alloy  and  tested  by  the  National 
Tube  Co.  The  elastic  limit  was  100,800  lb.  per  square 
inch,  the  ultimate  strength  147,200  lb.  per  square  inch, 
the  elongation  12.50  per  cent,  the  reduction  16.29  per 
cent.  The  analysis  was  0.86  C,  4.132  Si,  0.022  P, 
0.032  S,  0.88  Mn,  0.065  Ti.— Mining  and  Engineering 
World. 


BOOK  REVIEW 

The  D'Este  Steam  Engineers'  Manual  with  Elec- 
trical Appendix  by  Charles  Penrose ;  356  pages,  240  illus- 
trations, with  plates,  tables  and  formulas.  Full  leather 
binding,  with  gilt  edges,  5  by  7  in.;  Boston,  1913;  price 
$2.00. 

In  this  book  the  mathematics  needed  by  the  steam 
engineer  are  given  briefly,  with  full  examples  as  to  the 
use  of  the  methods  described,  and  showing  the  processes 
of  arithmetic,  algebra,  trigonometry  and  the  use  of  loga- 
rithms. 

The  properties  of  steam  are  explained,  giving  a  short 
steam  table,  and  showing  how  to  use  it  in  figuring  out 
problems  in  regard  to  steam  machinery.  Directions  for 
the  care  of  steam  boilers,  making  evaporative  tests,  ex- 
planation of  the  injector,  the  steam  pump,  and  of  trans- 
mitting machinery  are  given,  a  discussion  of  riveted 
joints  and  the  strength  of  boiler  shells,  and  how  to  com- 
pute the  strength  of  boiler  stays.  A  special  section  on 
the  steam  engine  indicator,  how  to  use  it  and  what  it 
shows,  has  been  prepared  by  W.  R.  Van  Nortwick. 

The  special  appendix  on  electricity  and  electro-ma- 
chinery, begins  with  a  summation  of  trigonometric  and 
calculus  formulas,  presupposing  a  knowledge  of  these 
subjects  on  the  part  of  the  reader.  The  electrical  units 
are  explained,  and  the  relations  of  the  alternating-current 
circuit.  Methods  of  making  measurements  for  resistance 
and  power  are  given,  with  a  very  complete  description 
of  the  different  instruments  used  for  such  work. 

Following  is  a  section  on  dynamo-electric  machinery, 
explaining  direct-current  generators  and  motors,  and  the 
method  of  connecting  up  for  different  types  and  purposes  ; 
then  alternating-current  generators,  showing  the  differ- 
ent methods  of  connection,  also  the  different  kinds  of 
alternating-current  motors,  their  properties  and  how  they 
are  operated. 

Transformers  and  their  connections  are  given  full 
treatment,  and  the  subject  of  electrical  measurement  of 
temperature,  both  by  thermometers  and  pyrometers,  is 
given   with   special  completeness. 

As  the  engineer  has  much  to  do  with  the  details  of 
illumination,  particular  attention  has  been  paid  to  the 
matter  of  photometry,  the  apparatus  used  in  making 
measurements,  and  the  methods  to  be  employed  to  get 
correct  results;  also  the  proper  amount  of  illumination 
to  be  provided  for  different  conditions. 

A  feature  of  the  book  is  the  organization  charts, 
showing  the  equipment  of  both  steam  and  electrical 
plants,  the  different  pieces  of  apparatus  and  instruments 
employed,  and  how  they  are  related  to  each  other;  and 
in  connection  with  these  is  given  a  synopsis  of  the  equip- 
ment of  an  alternating-current  generating  station  for 
both  high  and  low  pressure,  showing  exactly  what  is 
required  in  each  part  of  the  system  and  what  part  each 
piece  of  apparatus  plays  in  the  operation  of  the  entire 
plant. 

Detailed  illustrations  are  also  given  of  the  different 
kinds  of  apparatus  which  may  be  employed  and  the  way 
that  these  act.  Sections  devoted  to  the  illustration  of 
types  of   apparatus,  dynamo  electric  machinery,  typical 
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generating  stations,  both  steam  and  hydro-electric,  and 
generating  station  equipment,  make  clear  the  commercial 
side  of  the  work. 

The  book  can  be  secured  by  writing  direct  to  the 
Julian  d'Este  Company,  24  Canal  St.,  Boston,  Mass.,  and 
enclosing  the  price,  $2.00,  which  is  a  very  moderate 
charge  for  a  book  of  such  quality. 

"The  Steam  Consumption  of  Locomotive  Engines 
from  the  Indicator  Diagrams,"  by  J.  Paul  Clayton,  has 
been  issued  as  Bulletin  No.  65  of  the  Engineering  Experi- 
ment Station  of  the  University  of  Illinois. 

This  bulletin  develops  and  illustrates  the  application 
of  the  logarithmic  diagram  to  locomotive  engines.  It 
is  shown  that  the  steam  consumption  of  locomotive  en- 
gines can  be  determined  from  the  indicator  diagrams 
alone  to  within  4  per  cent  of  the  actual  consumption  as 
measured  in  test  plans. 

Copies  of  Bulletin  No.  65  may  be  obtained  upon  appli- 
cation to  W.  F.  M.  Goss,  Director  of  the  Engineering 
Experiment  Station,  University  of  Illinois,  Urbana,  111. 

Resuscitation  by  Dr.  Chas.  A.  Lauffer,  Medical  Di- 
rector, Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts- 
burgh, Pa.,  includes  a  reprint  of  a  paper  on  this 
subject  delivered  by  the  author  before  the  Philadel- 
phia Section  of  the  National  Electric  Light  Association. 
The  author,  after  explaining  a  number  of  successful 
results  which  have  been  obtained  from  employing  resus- 
citation methods  on  men  who  were  supposedly  dead,  gives 
a  clear  description  of  the  mechanism  of  respiration,  illus- 
trating same  by  a  number  of  views  of  the  various  parts 
of  the  anatomy. 

The  Prone  Pressure  or  Schafer  method  of  resuscita- 
tion which  has  been  adopted  by  the  National  Electric 
Light- Association,  and  a  number  of  other  engineering 
societies,  is  described  in  detail. 

This  book  brings  out  in  a  clear,  concise  manner  the 
necessity  of  people  in  general  being  versed  in  the  prin- 
ciples of  resuscitation,  and  clearly  shows  how  they  can  "be 
learned  so  as  to  prove  of  valuable  assistance  to  persons 
in  the  ordinarv  walks  of  life. 


CATALOG  NOTES 

YARNALL-WARING  CO.,  of  Philadelphia,  has 
issued  a  new  circular  descriptive  of  the  Simplex  seat- 
less  blowofif  valve. 

FROM  ARMSTRONG  CORK  CO.,  Pittsburgh, 
Pa.,  we  have  recently  received  a  folder  regarding 
Nonpareil  high-pressure  covering. 

AUTOMOBILE  NUMBER  of  "The  Bearing" 
has  recently  been  received  from  Albany  Lubricating 
Co.,  708-710  Washington  St.,  New  York. 

SMOOTH-ON  MFG.  CO.,  Jersey  City,  N.  J.,  has 
issued  a  new  circular — Extracts  from  Smooth-On  In- 
struction Book  No.  12 — and  will  be  pleased  to  send 
copies  to  those  desiring  them. 

OIL  AND  GREASE  cups  for  engine  and  ma- 
chinery bearings  are  illustrated  and  price  lists  are 
given  in  a  pamphlet  recently  issued  by  the  D.  T.  Wil- 
liams Valve  Co.,  of  Cincinnati,  Ohio. 

ROCKFORD'S  SUCCESSFUL  UNIT  WELL  is 
the  title  of  a  booklet  describing  an  experimental  water 
substation  and  deep  well  in  Rockford,  111.  The  booklet 
has  been  prepared  as  an  aid  in  answering  inquiries  made 
by  waterworks  officials  relative  to  the  installation,  which 
includes  many  new  features. 

"WHEREVER  YOU  GO  the  world  over,  a  pack- 
age of.  Cling-Surface  sits  beside  the  belts,"  is  the 
claim  made  by  the  Cling-Surface  Co.,  Buffalo,  N.  Y., 


and  used  as  the  apt  title  of  a  24-page  booklet  describ- 
ing and  illustrating  installations  of  Cling-Surface 
treated  belts  in  Germany,  England,  Scotland,  Ireland, 
Norway,  Sweden,  France,  Spain,  Switzerland,  Bel- 
gium and  many  more  foreign  countries.  It  is  a  con- 
vincing little  booklet  and  will  be  sent  free  on  request 
to  every  user  of  belts. 

DEXTER  PUMP  VALVE  reseating  machine  for  re- 
seating all  flat  and  taper  seated  valves,  %.  to  12  in.,  with- 
out disconnecting  the  valve  from  the  pipe,  is  described  in 
a  28-page  illustrated  catalog  recently  received.    A  list  is 


given  of  naval  stations,  battleships,  etc.,  in  the  United 
States  Navy  using  the  machines,  which  are  manufactured 
by  the  Leavitt  Machine  Co.,  of  Orange,  Mass. 

A  FAN  OR  BLOWER  of  novel  design  is  described 
in  a  leaflet  entitled  "Green's  Conical  Flow  Fan,"  issued 
by  the  Green  Fuel  Economizer  Co.,  of  Matteawan,  N.  Y. 
This  differs  from  either  centrifugal  or  axial  flow  fans 
in  that  the  air  enters  and  passes  through  the  fan  wheel 
and  through  the  di.ffuser  or  stationary  housing  obliquely 
to  the  shaft,  so  that  the  lines  of  flow  form  substantially 
a  cone  co-axial  with  the  shaft.  It  is  claimed  that  this 
construction  results  in  large  air-handling  capacity  with 
a  given  diameter  of  wheel,  permits  high  speeds  and  is 
efficient  in  producing  pressure.  In  other  words,  the  vol- 
umetric capacity  and  the  ability  to  run  at  high  speeds 
possessed  by  the  ordinary  axial-flow  or  disk  fan  are  com- 
bined with  the  power  to  produce  moderately  high  pres- 
sures, such  as  are  required  in  heating  and  ventilating 
work,  mechanical  draft,  etc.  The  object  of  attaining 
higher  speeds  is  to  permit  of  connecting  the  fan  directly 
to  standard-speed  electric  motors  and  steam  turbines, 
thereby  eliminating  belts,  gears,  or  chains.  The  leaflet, 
which  gives  a  table  of  sizes,  capacities,  pressures,  speeds 
and  motor  horsepowers,  should  prove  of  particular  inter- 
est to  architects  and  others  requiring  fans  to  be  installed 
in  limited  space. 
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THE  OHIO  BRASS  CO.,  Mansfield,  O.,  has 
recently  issued  a  circular  relating  to  Ohio  globe, 
angle,    check,    gate,    lock-shield    and    radiator    valves. 

FROM  MARK  MFG.  CO.,  of  Chicago,  we  have  re- 
ceived an  illustrated  pamphlet  on  the  Mark  cold  drawn 
steel  union. 

DIXON  CASCADE  PUMP  CO.,  of  Newark,  N.  J., 
has  recently  issued  a  catalog  describing  and  illustrating 
its  pumps. 

FOSTER  GRATES,  valves,  boiler  feeders,  etc.,  are 
described  and  illustrated  in  a  catalog  from  F.  W.  Foster 
&  Sons  Co.,  Boston,  Mass. 

BULLETIN  B-13  from  Affiliated  Manufacturers, 
Caswell  Bldg.,  Milwaukee,  on  Ferroform  piston  mold- 
ing machines  will  be  of  interest  to  gas  engine  manu- 
facturers. 

NONPAREIL  COVERING  for  steam  lines  and 
boilers  is  described  and  some  methods  of  testing  are 
suggested  in  a  folder  from  Armstrong  Cork  Co.,  In- 
sulation Dept.,  Pittsburgh,  Pa. 

CHAS.  A.  SCHIEREN  CO.,  30-38  Ferry  St.,  New 
York,  has  recently  issued  its  Spanish  catalog,  copies 
of  which  will  be  furnished  to  intending  purchasers 
in  Spanish  America. 

BLAKE-KNOWLES  single  direct-acting  pumps 
in  various  types  for  many  kinds  of  service  are  described 
and  illustrated  in  an  84-page  catalog  recently  issued 
by  the  Blake  &  Knowles  Steam  Pump  Works,  115 
Broadway,  New  York  City. 

THE  OTTO  CYCLE  is  devoted  to  a  discussion 
of  internal  combustion  engines  in  general,  giving  the  his- 
tory of  their  development,  and  the  Otto  Gas  Engine 
Works  product  in  particular.  Copies  may  be  obtained 
by  addressing  the  company  at  33  Walnut  St.,  Philadel- 
phia. 

WILLIAM  TELL,  who  'literally  shot  into  fame, 
is  the  theme  of  a  folder  in  the  Makers  of  Unions 
series  issued  by  Jefiferson  Union  Co.,  Lexington, 
Mass.  Jefferson  unions  are  also  discussed  from  the 
standpoint  of  hitting  the  mark  as  to  meeting  pipe 
requirements. 

THE  GREEN  FUEL  ECONOMIZER  Co.,  Mat- 
teawan,  N.  Y.,  has  issued  a  pamphlet  containing  re- 
prints on  "Heating  and  Ventilating  Large  Buildings," 
from  The  Iron  Age,  and  "Heat  Transmission  through 
Building  Walls  of  Corrugated  Iron,"  from  The 
Engineering  News. 

NEW  PAPERS  published  by  the  Bureau  of  Mines, 
Department  of  the  Interior,  are  as  follows: — Technical 
Paper  37.  on  "The  Use  of  Heavy  Oils  in  Internal  Com- 
bustion Engines,"  by  I.  C.  Allen,  36  pages;  Technical 
Paper  49,  "The  Flash  Point  of  Oils  and  its  Determina- 
tion," 15  pages.  Copies  can  be  had  by  applying  to  the 
Director  of  the  Bureau  of  Mines,  Washington,  D.  C. 

"WHEELER  CENTRIFUGAL  PUMPS"  is  the 
title  of  Bulletin  108  recently  published  by  the  Wheeler 
Condenser  &  Eng.  Co.  this  bulletin  considers  the 
general  construction  of  Wheeler  Centrifugal  Pumps, 
illustrating  a  cross  section  of  a  typical  pump  and  the 
general  design  of  pump  casing  and  impeller.  Copies 
will  be  sent  to  engineers  on  request. 

A.  S.  CAMERON  STEAM  PUMP  WORKS  has 
just  issued  a  bulletin  on  its  new  line  of  double  suc- 
tion volute  centrifugal  pumps.  Besides  the  various 
illustrations  and  descriptions,  there  is  much  detailed 


information  about  the  merits  of  this  new  pump,  which 
is  modern  in  design,  with  an  enclosed  impeller  and 
a  horizontally  split  casing,  allowing  c^uick  and  ready 
access  to  all  interior  parts.  This  bulletin  also  con- 
tains an  efficiency  chart,  tables  of  figures  on  pres- 
sures, friction,  etc.,  that  will  prove  of  value  to 
engineers. 

THE  GENERAL  ELECTRIC  CO.  has  recently 
issued  Bulletin  No.  A4086,  devoted  to  the  subject  of 
circuit  breakers  for  railway  service.  Type  MR.  It  super- 
sedes the  company's  previous  bulletin  on  this  subject. 

Bulletin  A4070,  from  the  same  company,  illustrates 
and  describes  its  electrically  operated  remote  control 
switch.  Type  R,  Form  C2,  which  is  adapted  for  use 
wherever  control  from  a  central  point  is  desired.  It  is 
made  for  both  alternating  and  direct  current. 

AS  A  COMPANION  BOOK  to  "Catechism  on 
Direct  Current  Apparatus,"  Fairbanks,  Morse  &  Co., 
of  Chicago,  has  recently  issued  a  Catechism  on  Alter- 
nating Current  Apparatus.  It  is  a  booklet  dealing 
with  the  construction  and  application  of  generators, 
motors  and  auxiliary  equipment  in  which  the  writer 
has  succeeded  in  giving  in  a  condensed  question  and 
answer  form  a  great  amount  of  practical  information, 
including  a  short  description  of  how  alternating  cur- 
rent is  produced,  Advantages  of  Alternating  Current, 
Advantages  of  Direct  Current,  Choice  of  A.  C.  or 
D.  C,  Electrical  Characteristics  that  must  be  consid- 
ered in  comparing  alternators.  Advantages  and  limi- 
tations  of   Synchronous   Motors. 

Copies  will  be  sent  to  interested  parties  on  request 
to  the  company. 

INGERSOLL-RAND  PRODUCTS  is  the  title  of  a 
140-page  catalog  just  issued  by  the  Ingersoll-Rand  Co., 
1 1  Broadway,  New  York  City.  This  booklet  is  complete, 
not  only  in  illustrating  the  entire  line  of  the  company's 
production,  but  the  dimension  and  the  capacity  tables 
shown  with  each  type  of  machine  are  of  invaluable  as- 
sistance to  an  intending  purchaser  in  selecting  machines 
of  a  specified  type  and  size  to  meet  certain  requirements. 
The  book  tells  of  the  many  uses  of  compressed  air  in  the 
different  fields  and  practically  20  pages  are  devoted  ex- 
clusively to  tables  of  horsepower  required  to  compress 
air  from  atmospheric  pressure  to  various  gage  pressures, 
efficiency  tables  of  air  compression  at  different  altitudes, 
compressed  air  transmission  tables,  drill  capacity  tables, 
indicator  charts,  etc.  A  request  to  the  New  York  ad- 
dress or  any  of  the  branch  offices  will  bring  a  copy  to 
any  engineer. 

DE  LAVAL  VELOCITY- STAGED  TURBINE 
described  in  a  108-page  book  just  issued  by  the  De- 
Laval  Steam  Turbine  Co.,  Trenton,  N.  J.,  has  not 
only  a  single  pressure  stage,  but  multiple  velocity 
stages,  that  is,  the  steam  is  expanded  completely  from 
initial  pressure  to  terminal  pressure  in  a  single  set 
of  nozzles,  after  which  it  impinges  upon  a  first  row 
of  moving  buckets  and  is  then  deflected  to  a  row  of 
stationary  vanes  from  which  it  is  again  directed  upon 
a  second  row  of  moving  buckets.  A  second  row  of 
stationary  guide  vanes  and  a  third  row  of  moving 
buckets  are  added  in  some  cases.  This  turbine  is 
built  in  all  sizes  from  1  to  GOO  hp.  and  is  adapted  for 
driving  centrifugal  pumps  and  blowers,  small  gene- 
rators, centrifugal  air  compressors  and  similar 
machines. 

Copies  of  this  book  will  be  sent  free  to  owners, 
managers,  designers,  operators,  and  others  directly 
interested  in  the  development  of  steam  power. 
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AMERICAN  ROLLER  BEARING  CO.,  of  Pitts- 
burgh, Pa.,  has  recently  issued  a  folder  showing  the  oper- 
ation and  advantages  of  American  roller  bearings. 

READING  GAS  POWER,  a  Word  on  Needless  In- 
dustrial Waste,  is  the  title  of  a  pamphlet  relating  to  the 
lUmer  gas  engine,  the  Reading  gas  producer  and  the 
Reading  gas  scrubber,  manufactured  by  Readng  Iron  Co., 
Reading,  Pa. 

THE  GENERAL  ELECTRIC  CO.  has  just  issued 
Bulletin  No.  A4123,  which  is  a  44-page  bulletin,  attract- 
ively covered,  superseding  a  previous  bulletin  on  this 
subject,  and  describing  the  company's  automatic  voltage 
regulators  for  the  regulation  of  generator  voltage.  These 
regulators  are  made  for  use  with  both  alternating  and 
direct  current. 

Bulletin  No.  A4121,  from  the  same  company,  is  a  re- 
vision of  the  company's  bulletin  on  direct  current  motors 
of  the  commutating  pole  design. 


TRADE  NOTES 

AMERICAN  ENGINE  CO.,  of  Bound  Brook,  N.  J., 
has  recently  received  an  order  from  the  Minnesota  &- 
Ontario  Power  Co.,  of  Minneapolis,  Minn.,  for  2  500-hp. 
4-cylinder  variable  speed  paper  mill  engines,  to  be  in- 
stalled in  the  new  mill  of  the  above  company,  located  on 
the  Canadian  side  of  the  Rainy  River  at  International 
Falls.  These  engines  are  of  the  type  described  in  May 
I  issue  of  Practical  Engineer. 

B.  S.  REDERER  has  opened  an  ofifice  at  518  Park 
Building,  Pittsburgh,  Pa.,  for  the  sale  of  power  plant 
equipment.  The  accounts  represented  by  him  are  as 
follows : 

The  Brownell  Co.,  Dayton,  Ohio,  boilers,  engines, 
feed-water  heaters  and  steel  tanks ;  W.  K.  Mitchell  & 
Co.,  Inc.,  Philadelphia,  Pa.,  power  plant  piping,  erected 
or  material  only;  Canton  Grate  Co.,  Canton,  Ohio,  Can- 
ton rocking  and  dumping  grates  and  kiln  grates ;  Burt 
Manufacturing  Co.,  Akron,  Ohio,  exhaust  heads  and  oil 
filters,  etc. 

THE  UTILIZATION  OF  gas  engines  driven  by  city 
gas,  is  a  comparatively  recent  branch  of  power  develop- 
ment, and  the  United  Gas  Improvement  Co.,  of  Philadel- 
phia, is  doing  extensive  work  in  showing  the  saving  to  be 
secured  in  this  way.  A  recent  pamphlet,  entitled  "A 
Thousand  Uses  for  Gas,"  shows  some  of  the  results  that 
may  be  accomplished  by  using  city  gas  instead  of  gaso- 
line as  fuel  in  small  plants,  gives  a  list  of  gas  engines 
which  the  company  is  prepared  to  furnish,  and  also  the 
engineering  staff  that  it  maintains  to  look  after  its  gas 
engine  department. 

THE  AMERICAN  ENGINEERING  COMPANY, 
Philadelphia,  Pa.,  builders  of  the  Taylor  stoker,  recently 
booked  orders  from  the  following  concerns :  The  Katah- 
din  Pulp  and  Paper  Co.,  Lincoln,  Maine ;  The  Rochester 
Railway  and  Light  Co.,  Rochester,  N.  Y. ;  The  Firestone 
Tire  and  Rubber  Co.,  Akron,  Ohio;  large  order  from 
Dan  River  Cotton  Mills,  Danville,  Va. ;  The  Fleischmann 
Co.,  Peekskill,  New  York;  The  American  Bridge  Co., 
Pencoyd,  Penna. ;  The  Hood  Rubber  Company,  Water- 
town,  Mass.;  Youngstown  Sheet  and  Tube  Co.,  Youngs- 
town,  Ohio ;  DeLaval  Separator  Co.,  Poughkeepsie,  N. 
Y. ;  Narragansett  Brewing  Company,  Providence,  R.  I. ; 
Lake  Shore  and  Michigan  Southern  Railway  Co.,  Air 
Line  Junction,  Ohio;  G.  W.  Blabon  Co.,  Philadelphia, 
Pa.;  Ohio  State  University,  Columbus,  Ohio;  Fitchburg 
Gas  and  Electric  Co.,  Fitchburg.  Mass. ;  Narragansett 
Electric  Light  Co.,  Providence,  R.  I.,  large  repeat  order. 
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days  before  date  of  publication. 
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Technical  Publishing  Co. 

537  S.  Dearborn  Street 
Chicago 

Positions  Wanted 

POSITION  WANTED— Watch  Engineer  in  medium  sized 
hydro-electric  and  reciprocating  engine  plant,  desires  position 
as  chief  in  a  similar  plant.  Good  references.  Liberal  education 
and  experience.  Address  Emerson  B.  Tifft,  Box  606,  Broad 
Brook,  Conn.  7-15-2 

POSITION  WANTED— By  first-class  Steam  Engineer.  A. 
and  D.  current.  Can  give  results  and  best  of  reference.  Sober 
and  steady,  14  yrs.'  experience.  Address  Box  309,  Practical 
Engineer,  Chicago,  111.  7-1-3 
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POSITION  WAXTEU— As  an  Assistant  Engineer  or  an 
oiler.  In  or  near  Chicago.  1  have  6  yrs.  practical  experience  in 
iiandling  pmnps  or  boilers;  also  3  yrs.  experience  in  steam  fitting 
and  all  kind  of  repair  work.  At  present  I  am  in  a  500-H.  P. 
plant  as  an  assistant.  I  have  a  city  water  tender  license.  I  am 
'married,  age  25  yrs.  Would  prefer  a  place  where  I  could  ad- 
vance myself.  Address  Joseph  P.  Sepp,  3418  Le  Moyne  St., 
Chicago,  Plione,  Belmont  5378.  7-1-3 

POSITION  WAX  TED — \'oung  married  man  with  technical 
education.  Mechanical  draftsman.  Practical  experience  with  oil 
engines  and  ice  machinery.  At  present  engineer  in  small  ice 
plant.  Desire  position  after  November  1st.  Best  of  references. 
Permanent  position  wanted  with  offer  of  promotion  for  the  man 
who  makes  good.     J.   B.   Walker,   Savannah,   Tenn.  7-1-3 

POSITION  WANTED— As  Chief  Engineer  on  or  about 
September  15,  1913.  Age  40  yrs.,  with  25  yrs.  Practical  and 
Theoretical  training,  '5  yrs.  with  present  employer.  First  Class 
New  York  License.  Own  Indicator  and  a  good  set  of  Tools. 
Address   Box   311,   Practical   Engineer.  8-1-3 

POSITION  WANTED— As  Electrical  Engineer;  at  present 
in  charge  of  large  electrical  plant  in  New  York.  12  years  tech- 
nical and  practical  experience.  Strictly  sober  and  industrious. 
Address  William  Maclnally,  Pleasantville,  N.  Y.  7-1-3 

POSITION  WANTED — As  Engineer  in  small  plant,  or  assist- 
ant in  a  large  plant,  by  man  of  28  yrs.  No  bad  habits,  3  yrs. 
machinist  experience;  understands  A.  &  D.  current;  holds  local 
engineer's  license.     C.  H.  Rreeman,  57  North  St.,  Elgin,  111.    7-1-2 


Wanted 


-MANUFACTURERS  REPRESENTATIVE,  favorably  known 
and  of  wide  experience  in  modern  engineering,  wishes  to  handle 
power-plant  equipment,  engines,  boilers,  stokers,  etc.,  in  Pitts- 
burgh district.  Daniel  Ashworth,  M.  E.,  1225  Fulton  Bldg., 
Pittsburgh,  Penn.  7-15-4 

WANTED  EVERY  ENGINEER  to  have  our  pamphlet  for 
setting  valves  on  Corliss  Engines,  simple  and  compound,  with 
one  or  two  eccentrics.  Sent  free.  Lindstrom's  Machine  Works, 
200  South  Third  St.,  Allentown,  Pa.  tf. 

WANTED— ALL  STEAM  USERS  to  have  clean  boilers  with- 
out using  compounds  or  chemicals  in  any  form.  Write  "Otis," 
No.  317  Norfolk  Ave.,  Buffalo,  N.  Y.  tf. 

IF  YOU  ARE  a  night  engineer,  spend  a  few  hours  each  day 
taking  subscriptions  for.  Practical  Engineer.  You  will  be  paid 
well.     W'rite  Subscription  Dept.     They  will  start  you  in  at  once. 


Patents  and  Patent  Attorneys 


PATENTS  SECURED— Send  sketch  or  model  for  search. 
Book  containing  over'  200  mechanical  movements,  advice  and 
search  free.  W.  N.  Roach,  Jr.,  515  Metzerott  Building,  Wash- 
ington, D.  C.  ,  5-15-7 

PATENTS  THAT  PROTECT  AND  PAY.  Advice  and  books 
free.  Highest  references.  Best  results.  Promptness  assured. 
Send  sketch  or  model  for  free  search.  Watson  E.  Coleman, 
Patent  Lawyer,  624  F  Street,  Washington,  D.  C.  tf. 

PATENTS— H.  W.  T.  Jenner,  Patent  Attorney  and  Mechani- 
cal Expert,  606  F  St.,  Washington,  D.  C.  Established,  1883.  I 
make  a  free  examination  and  report  if  a  patent  can  be  had  and 
the  exact  cost.    Send  for  full  information.  tf. 

PATENTS — C.  L.  Parker,  Attorney-at-Law  and  Solicitor  of 
Patents.  Patents  secured  promptly  and  with  special  regard  to 
the  legal  protection  of  the  invention.  Handbook  for  inventors 
sent  upon  request.     186  McGill  Building,  Washington,  D.  C.     tf. 

THE  PATENTOME  is  interesting  and  instructive.  A  liberal 
education  in  patents  and  how  to  get  them.  Free  on  request. 
Established  1865.  Anderson  and  Son,  Patent  Solicitors,  710  G 
St.,  Washington,  D.  C.  8-1-2 

PATENTS  SECURED.  Legal  protection  our  specialty. 
Booklet  free.  Harry  Patton  Co.  Suite  330,  McGill  Building, 
Washington,   D.   C.  tf. 

PATENTABLE  IDEAS  WANTED— Send  for  3  free  books. 
R.  B.  Owens,  28  Owens  Bldg.,  Washington,  D.  C. 


Educational  and  Instruction 


ELECTRICITY— JUST  WHAT  YOU  HAVE  been  looking 
for.  Our  Modern  Blue  Print  Chart  Method  of  Electrical  Wiring 
Diagrams.  Thoroughly  explained  so  that  you  can  easily  under- 
stand them.  All  kinds  of  Bell  Wiring,  Annunciators,  Telephones, 
House  Wiring,  Conduit,  Theatre,  Isolated  Plants,  Dynamos, 
Transformers,  Arc  Lights,  Special  Treatise  on  Motor  Wiring. 
Write  now  for  information.  Electrical  Wiring  Diagram  Co., 
Box  F.  173,  Altoona,  Pa.  6-1-6 

ENGINEERS'  POCKET  MANUAL.  175  pages,  edited  by 
University  of  Tennessee,  will  be  mailed  every  subscriber  sending 
in  one  new  subscription  to  Practical  Engineer.  Gild  edges, 
bound  in  leather.  , 


Help  Wanted 


WANTED — A  thorough  competent  first  class  engineer,  for 
Boston  position,  must  be  a  member  of  the  Engineers'  Union, 
capable  of  making  repairs,  and  familiar  with  automobile  con- 
struction. A  knowledge  of  refrigeration  desirable  but  not 
absolutely  necessary.  Wages  $35  per  week,  six  days,  eight 
hours  per  day.  Address  giving  full  particulars  as  to  qualifi- 
cations,  references,   etc.     Address   Box   313,   Practical   Engineer. 

8-1-1 

WANTED — An  additional  subscription  solicitor  wanted  to 
cover  towns  in  the  state  of  Washington.  Excellent  chance  to 
earn  extra  money.     Write  to  Subscription  Department.  tf. 

WANTED — Man  experienced  in  testing  steam  and  electrical 
machinery.  Steady  position.  Give  references  and  experience. 
Address  Box  312,  Practical  Engineer.  8-1-1 


Miscellaneous 


IF  YOU  ARE  an  operating  engineer,  we  know  the  Fetta 
Hot  Process  Water  Purifier  will  interest  you.  We  would  be 
glad  to  have  your  request  for  further  information.  Address 
the  Fetta  Water  Softener  Co.,  Richmond,  Ind.  tf. 

ENGINEERS— DO  YOU  WANT  to  utilize  your  exhaust 
steam  for  heating  or  dying  purposes,  without  back  pressure 
on  your  engine?     If  so,  address  Monash-Younker  Co.,  1413  W. 

tf. 


Jackson   Blvd.,   Chicago,   111. 


MAKE  MONEY  on  the  side.  Here's  your  chance  to  work 
out  some  money  for  yourself.  Get  subscriptions  for  Practical 
Engineer.  It  pays  well.  Just  drop  a  line  to  the  Subscription 
Dept.     They  will  tell  you.  tf. 
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On  state,  near  Van  Bnren  Street,  Chicago, 
stands  a  bent  old  man,  bearing  a  tray  containing 
shoe  strings.  For  many  years, — six  week  days 
and  Sunday,  too, — his  appeal,  '' shoestrings  5c 
a  pair,"  has  been  heard  by  the  people  passing- 
there. 

Across  the  street  is  a  colossal,  many-storied 
institution — a  store  so  well  organized  that  it  can 
supply  the  decorations  and  furnishings  for  your 
house  or  sell  you  live  minnows  and  frogs  for  bait 
on  your  fishing  trip.  In  their  notion  depart- 
ment— on  a  sunken-top  counter — you  will  find 
the  same  grade  of  shoestrings  marked  "5c  per 
dozen." 

The  tray  merchant,  in  his  years  of  business, 
has  been  able  to  reach  only  the  people  passing 
his  stand.  At  the  very  best-,  his  profits  at  5c  per 
pair  would  hardly  be  more  than  a  living  wage. 

The  Department  store,  with  its  trained  adver- 
tising staff,  uses  hundreds  of  square  feet  of 
show  windows,  mails  out  and  distributes  millions 
of  catalogs,  booklets  and  circulars,  and  fills  col- 
umns of  the  daily  newspapers  with  its  advertise- 
ments. All  day  long  a  stream  of  buying  human- 
ity pours  in  at  its  doors,  attracted  by  its  adver- 
tisement of  the  day  or  through  the  accumulated 
power  of  past  advertising.  Their  yearly  pur- 
chases run  into  the  millions. 

This  store  can  sell  on  a  lower  margin  of  profit 
than  the  tray  merchant,  because  of  its  immense 
volume  of  business.  Its  weekly  sales  of  shoe- 
strings, alone,  will  probably  exceed  the  yearly 
sales  of  the  forlorn  competitor  across  the  street. 

Who  pays  the  cost  of  advertising?  Not  the 
Customer.  Not  the  Advertiser.  It  is  ahsorhed 
by  the  economy  created  by  an  increased  volume 
of  sales. 


Advertising  speaks  to  thousands  instead  of 
units.  It  makes  every  day  in  the  week  a  selling 
day.    It  builds  distribution. 

The  machinery  manufacturer,  by  Advertising, 
is  enabled  to  sell  his  product  quicker, — often- 
times in  advance  of  its  manufacture.  He  wastes 
no  cost  of  facilities,  such  as  idle  machines,  opera- 
tives and  floor  space,  due  to  lack  of  m.arket.  He 
turns  over  his  capital  more  often — can  do  busi- 
ness on  a  smaller  investment. 

For  example,  the  manufacturer  with  $100,000 
capital,  who  hj  making  quick  sales  is  able  to  do 
a  $600,000  business,  can  afford  to  sell  on  a  lower 
margin  of  profit  and,  at  the  same  time,  obtain  a 
larger  return  on  his  investment  than  one  who 
with  the  same  capital  does  only  a  $200,000  busi- 
ness. 

Advertising  is  a  wonderful  Agent  of  Economy. 

The  biggest  Merchant  Prince  this  country  has 
ever  known,  wanted  to  keep  free  from  printer's 
ink.  He  was  forced  to  give  up  this  position  of 
false  dignity  and  to  utilize  advertising  in  main- 
taining his  small  margin  of  profit. 

The  Standard  Oil  Company — pointed  out  as 
the  most  efficient  organization  for  production  and 
distribution — advertise  to  stimulate  the  human 
desire  for  its  products. 

So,  dear  sir,  when  you  read  the  advertisements 
of  the  manufacturers  in  the  pages  of  Practical 
Elngineer,  you  may  rest  assured  that  their  ulti- 
mate cost  will  not  be  borne  by  either  you  or  the 
manufacturer. 

Advertising  reduces  cost  of  production  by  in- 
creasing output  without  a  proportionate  increase 
of  cost  for  labor  and  equipment. 


Trade-mark,  Keg.   U.  S.  Pal.   Off. 
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POWER  FOR  INTERURBAN  RAILROAD 

Electricity  Developed  by  Steam  Turbines  at  Fraser,  la.,   Runs  Trains,   Operates   Mines  and   Drives 

Industrial  Plants  at  Great  Distances 


ARDLY    MORE   THAN    2    generations 

Hago,  the  only  paths  through  the  woods 
and  along  the  valley  of  the  Des  Moines 
River  were  those  made  by  Indians,  and 
to  follow  them  was  slow  and  laborious 
work.  Recently  a  Practical  Engineer 
scribe  was  taken  whizzing  up  this  val- 
ley, through  the  woods  and  over  the  ravines  leading 
to  the  river,  and  enjoyed  every  foot  of  the  trip.    There 


ripe  for  rapid  development  and  improvements.  Iowa 
is  primarily  an  agricultural  state,  vast  tracts  of  land 
requiring  nothing  more  than  the  plow  to  put  them 
into  condition  to  serve  man,  yet  with  large  coal  fields 
and  gypsum  quarries  manufacturing  industries  are 
rapidly  increasing  throughout  the  state. 

Under  such  conditions,  one  would  naturally  expect 
an  interurban  railway  to  prosper  and  grow  to  such 
an  extent  that  the  demands  for  power  continually  keep 


FIG.    2.      RECENTLY    INSTALLED    TURBINE    UNIT    AND    VACUUM     PLMP 


were  the  thrills  of  mountain  travel,  the  rapidity  of 
the  fastest  trains,  the  freshness  of  ocean  air  and  scen- 
ery rivaled  only  by  such  rivers  as  the  Hudson. 

From  the  Indian  trail  to  the  electric  train  in  50  yr. 
is  a  great  advance  and  has  been  possible  only  in  sec- 
tions of  the   country  where   natural   conditions   were 


crowding  the  power  plant.  This  has  been  the  case 
with  the  Central  Iowa  Light  &  Power  Co..  which 
furnishes  electric  power  to  operate  the  trains  of  the 
Ft.  Dodge,  Des  Moines  &  Southern  Railroad  Co.,  as 
well  as  electricity  for  mines,  gypsum  mills  and  several 
cities  and  towns. 
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As  formerly  equipped,  the  plant  at  Eraser  had  a 
capacity  of  2500  kw.,  but  during  the  past  year  a  new 
turbine  of  4000  kw.  has  been  put  into  operation.  While 
we  are  particularly  interested  in  the  new  equipment, 


\ 


FIG.  1.   CENTRAL  IOWA  LIGHT  &  POWER  CO.  PLANT  AT  ERASER 

there  are  a  number  of  features  of  considerable  value 
in  the  old  arrangement,  and  to  do  the  plant  justice, 
a  description  of  the  entire  generating  system  is  neces- 
sary. 


makes  possible  the  generation  of  electric  energy  at  a 
comparatively  low  cost,  so  low,  in  fact,  that  it  can  be 
transmitted  many  miles,  and  sold  at  a  reasonable  profit 
to  the  company. 

Hauled  to  the  power  house  in  the  company's  own 
cars,  the  coal  is  unloaded  by  a  locomotive  crane  into  a 
Jeffrey  coal  crusher,  after  which  it  is  delivered  to 
bunkers  over  the  boilers,  to  which  it  is  fed  through 
chutes  in  each  of  which  are  placed  scales  for  weighing 
the  amount  used  by  each  boiler. 

In  all,  there  are  5  boilers,  3  Aultman  &  Taylor 
water-tube  boilers  rated  at  500  hp.  each,  the  other  2 
Edge  Moor  boilers,  one  500  and  the  other  600  hp. 
All  of  these  boilers  are  equipped  with  Green  chain 
grates  operated  from  a  line  shaft  above  the  hoppers, 
which  is  driven  either  by  a  Wachs  engine  or  a  motor, 
as  occasion  requires. 

Foster  superheaters  have  been  placed  in  the  last 
pass  of  each  boiler,  giving  the  steam  at  175  lb.  pres- 
sure 135  deg.  superheat,  this  practice  proving  very 
satisfactory  in  operation,  inasmuch  as  the  boilers  are 
heavily  loaded  and  turbines  are  found  to  operate  most 
economically  with  superheated  steam. 

Further  equipment  of  the  boilers  is  standard  with 
the  exception  of  a  Vulcan  soot  blower  placed  on  each 
boiler. 

As  will  be  noted  in  Fig.  1,  there  are  2  stacks,  each 
185  ft.  in  height;  one  of  reinforced  concrete,  made  by 
Custodis  of  New  York,  is  6  ft.  inside  diameter,  while 
the  other  is  of  steel,  3}^  ft.  in  diameter. 


FIG.   3.     GENERAL  VIEW  SHOWING   FORMER   EQUIPMENT   WHICH   IS  STILL  IN  USE 

The  town  of  Eraser  is  located  in  the  heart  of  the  Being  a  condensing  plant,  feed  water  is  supplied 

coal  mmmg  district  of  Iowa,  so  that  fuel  is  obtained      almost  entirely  from  the  hot  wells  of  the  surface  con- 
directly  from  mines  in  the  neighborhood.    This  feature      densers,  the  plant  depending  upon  the  river  for  make- 
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up  water.  From  the  condensers  the  water  is  delivered 
to  a  supply  tank  in  the  boiler  room,  from  which  it 
flows  by  gravity  to  a  Cochrane  open  feed-water  heater. 
Steam  used  for  heating  the  water  is  the  exhaust  from 
all  pumps  and  auxiliaries.  Three  boiler  feed  pumps 
then  deliver  the  water  to  the  boilers,  2  being  Epping 
Carpenter  71^  by  5  by  10  in.,  and  the  other  a  Blake 
12  by  7y2  by  13  in. 

Ashes  are  taken  in  wheelbarrows  to  a  pit  at  the 
rear  of  the  power  house,  from  which  they  are  loaded 
into  cars  by  means  of  the  crane  used  also  for  coal 
handling. 

Turbine  Room 

JN  order  to  accommodate  the  new  turbo-generator, 
it  was  necessary  to  extend  the  building  and  to 
adapt  the  apparatus  to  the  new  conditions ;  the  switch- 
ing apparatus  and  transformers  have  been  located  as 
shown  in  Fig.  5.  Each  turbo-generator  is  a  unit  by 
itself,  being  placed  on  the  main  floor,  with  the  con- 
denser directly  beneath,  with  auxiliary  pumps  grouped 
around  the  unit;  the  arrangement  being  shown  clearly 
in  Figs.  2,  3  and  8". 

The  generating  unit  recently  put  into  service  con- 
sists of  a  General  Electric  Co.  generator  direct  con- 
nected to  a  horizontal  Curtis  turbine,  the  rating  being 
2300  volts  a.c,  1255  amp.,  4000  kw.,  1500  r.p.m.,  steam 
pressure  175  lb.  The  exciter  is  connected  directly  to 
the  turbine  shaft  and  delivers  320  amp.  at  125  volts  d.c. 
Lubrication  of  steam  turbine  bearings  has  been  one 
of  the  most  difficult  problems  to  solve  in  regard  to 
their  operation.  It  is  interesting,  therefore,  to  note 
the  details  of  the  bearings  used  with  the  Curtis  hori- 
zontal turbine.  The  middle  bearing  on  this  unit  is 
14  by  42  in.  with  water  cooling  coils  in  the  lower  half; 
details  of  the  bearings  are  shown  in  Fig.  6.  These 
bearings  work  under  oil  pressure,  and  to  adjust  this 
to  the  proper  amount,  the  baffler  shown  in  Fig.  7  is 
used. 


the  intake  well  is  forced  through  the  condenser  by  a 
Worthington  18-in.  tri-rotor  centrifugal  pump,  which 
is  driven  by  a  direct  connected  Terry  steam  turbine 
running  at  1200  r.p.m.  under  a  steam  pressure  of  175 
lb.  The  hot  well  pump  is  also  a  Worthmgton  centnt- 
ugal  driven  by  a  Terry  turbine  and  delivers  the  con- 
densate to  the  supply  tank  above  the  heater. 
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PIG.    4.     VIEW    IN    THE    BOILER    ROOM 

The  vacuum  pump  is  located  on  the  main  floor  and 
may  be  seen  to  the  right  in  Fig.  2.  This  is  a  Laidlaw- 
Dunn-Gordon  steam-driven  condenser  pump,  10  by  21 
by  18  in.,  with  a  water  jacketed  air  cylinder  and  an 
Erie  governor. 

In  case  of  accident  to  the  condensing  outfit,  a  relief 
valve  on  the  turbine  permits  the  exhaust  steam  to  dis- 
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FIG.   5.      PLAN  OP  TURBINE   ROOM 


Directly  beneath  the  turbine  is  a  Worthington  sur- 
face condenser,  which  maintains  a  vacuum  of  28^^ 
in.  under  ordinary  working  conditions.  Circulating 
water  is  obtained  from  the  Des  Moines  river,  and  from 


charge  directly  into  the  atmosphere  through  a  spiral 
galvanized  iron  pipe,  thus  permitting  the  turbine  to 
be  run  noncondensing  rather  than  compelling  a  shut- 
down. 
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Aside  from  the  turbine  installation  just  described,  Arrangement  of  condensing  equipment  with  these 

there    are    2    Westinghouse-Parsons    turbo-generator     units  is  the  same  as  the  new  outfit.    An  Alberger  sur- 
units  of  equal  capacity,  which  constituted  the  former      face  condenser  is  employed,  the  circulating  pump  be- 
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FIG.  6.      DETAILS'  OP  TURBINE  BEARING 


equipment.  These  are  rated  at  1250  kw.,  2300  volts,  ing  a  12-in.  volute  centrifugal,  directly  connected  to 
314  amp.,  3-phase,  25-cycle,  and  run  at  1500  r.p.m.  a  7  by  9-in.  Alberger  steam  engine.  The  hot  well 
Separate  exciters  are  used  with  these  units,  consisting     pump  is  a  duplex  6  by  8^  by  6  in.    The  dry  vacuum 
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PIG.    8.     CONDENSER   PIPING 


of  Ames  Iron  Works  engines  directly  connected  to  pump  is  of  the  flywheel  type,  8  by  16  by  12  in.,  made 
Westinghouse  d.c.  generators  with  rating  of  30  kw.  by  the  Alberger  Condenser  Co.,  and  located  on  the 
125   volts,   240   amp.,   running   at   270   r.p.m.  main  floor. 


August  15,  1913 


PRACTICAL     ENGINEER 


777 


In  connection  with  the  condensing  equipment,  it 
may  be  stated  that  the  plant  is  on  the  bank  of  the 
river,  from  which  condensing  water  is  taken.  To 
lower  the  expense  of  pumping  this  water,  a  6-ft.  dam  is 
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FIG.  10. 


HIGH  TENSION  SWITCH  SHOWING  TRIPPING 

MECHANISM 


placed  across  the  stream,  and  above  the  dam  a  36-in. 
pipe  conducts  the  water  to  a  suction  well  at  the  plant. 
Before  the  water  goes  to  the  condensers,  it  is  passed 
through  a  series  of  screens,  which  effectually  removes 
all  fish,  debris,  etc.  The  heated  water  is  returned  to 
the  river  below  the  dam,  through  a  36-in.  pipe. 


FIG.   9.      METHOD   EMPLOYED   FOR   OPERATING   SWITCHES 

In  the  engine  room  are  also  located  2  rotary  con- 
verters, which  supply  direct  current  for  the  section  of 
the  railroad  near  the  station,  and  also  for  some  mines 
nearby.     These  are  Westinghouse  units,  rated  at  400 


kw.,  600  volts  d.  c,  670  amp.,    3-phase,    25-cycle,    and 

run  at   500  r.p.m.,  they  are  connected   in  series,  and 

thus  deliver  current  at  1200  volts  to  the  trolley  wires. 

Aside   from   the   condensing  equipment,   there   are 


FIG.    7. 


CROSS-SECTION    OF   VALVE    FOR   ADJUSTING   OIL   PRES- 
SURE   ON    TURBINE    BEARINGS 


in  the  basement,  2  house  pumps,  one  a  No.  9  Cameron, 
the  other  a  Blake  7  by  5  by  12  in.,  which  supply  water 
at  60  lb.  pressure  for  cooling  transformers,  turbine 
bearings,  etc.  A  Turner  oil  filter  for  cleaning  the  lu- 
bricating oil  is  also  located  in  the  basement. 

Switchboard  and  Transformers 

J^EANS  for  handling  the  electric  current  after  it  has 
been  generated  must,  in  the  case  of  a  central  sta- 
tion or  plant  transmitting  to  considerable  distance,  be 


PIG.  11.     VIEW  IN  SWITCH  GALLERY 

such  that  uninterrupted  service  is  given.  It  was  with 
this  idea  in  view  that  the  switching  equipment  and 
transformers  have  been  arranged  and  protected. 

The  switchboard  consists  of  23  panels  and  is  de- 
signed  for  an   ultimate   capacity  of  16,000   kw.     The 
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instruments  and  arrangement  are  standard  for  a  2300- 
volt  board,  except  that  in  addition  to  the  common  indi- 
cating instruments,  there  are  a  Tirrel  regulator,  re- 
cording volt  and  wattmeters,  power  factor  meter, 
synchroscope  and  a  frequency  meter.  The  high  tension 
line  switches  are  located  in  a  gallery  above  the  trans- 
formers, but  are  operated  from  the  switchboard  in 
the  engine  room  by  means  of  bell  cranks,  to  which  are 
attached  pipe,  thus  making  the  operation  of  the  switch 
positive. 


FIG.  12.     TRANSFORMER  EQUIPMENT 

From  the  switchboard,  current  is  delivered  at  gen- 
erator voltage,  2300,  to  transformers  in  an  adjoining 
room.  In  all  there  are  at  present  12  water  cooled 
transformers ;  of  these  6  are  used  to  lower  the  voltage 
for  the  rotary  converters,  the  3  which  convert  the 
voltage  for  the  low  converters  being  of  Westinghouse 
manufacture,  while  the  others  are  General  Electric 
Co.  products;  all  are  rated  at  135  k.v.a.  and  step  down 
from  2300  to  390  volts.  Of  the  remainder,  3  West- 
inghouse transformers  are  rated  at  300  k.v.a.  each, 
and  step  up  from  2300  to  22,000  volts,  and  3  General 
Electric  Co.  machines  are  rated  at  1300  k.v.a.,  trans- 
forming from  2300  to  a  transmission  voltage  of  22,000. 


The  high  tension  switching  gallery  is  located  just 
over  the  transformers,  and  from  it  the  wires  lead 
directly  to  the  transmission  lines.  The  switches  em- 
ployed are  General  Electric  Type  F,  with  a  rating  of 
200  amp.  and  22,000  volts.  To  provide  against  a  shut- 
down, in  case  of  accident  to  any  of  these  switches,  a 
set  of  transfer  buses  is  provided  and  an  extra  set  of 
switches  completes  the  emergency  equipment. 

Protection  from  lightning  which  may  come  in  on 
the  transmission  lines  is  secured  by  electrolytic  ar- 
resters and  horn  type  spark  gaps,  a  choke  coil  being 
placed  in  the  line  between  the  switches  and  the  con- 
nections to  the  lightning  arresters.  Water  boxes  are 
thrown  in  the  trolley  circuit  in  case  of  a  storm,  which 
effectively  protect  the  direct-current  apparatus  in  the 
plant  and  substations  from  lightning. 

From  the  plant  two  3-phase  lines  run  north  to  Ft. 
Dodge,  while  one  line  carries  current  to  substations 
south  of  Eraser.  There  are  5  substations  averaging 
about  25  miles  apart,  each  equipped  with  2  600-volt 
rotary  converters  run  in  series,  and  6  transformers,  and 
deliver  current  at  1200  volts  for  interurban  service 
and  600  for  service  on  street  railways.  In  all,  125 
miles  of  roadway  are  served,  which  includes  towns  and 
cities  between  Ft.  Dodge  and  Des  Moines,  and  Rock- 
well City  and  Ames.  Power  is  also  furnished  for  local 
car  lines  at  Ft.  Dodge  and  Ames,  besides  numerous 
coal  mines  and  industrial  plants. 

In  order  to  bring  up  the  load  factor  of  the  plant, 
the  train  schedule  has  been  arranged,  as  nearly  as 
possible,  to  eliminate  a  peak  load.  Seven  passenger 
trains  are  in  operation  during  the  daytime,  running 
all  the  time.  These  have  from  one  to  4  cars  each,  and 
are  equipped  with  multiple  unit  control.  During  the 
night,  8  freight  trains  are  kept  running,  having  from 
6  to  40  cars  each,  and  hauled  by  electric  locomotives. 

The  operation  of  this  plant  is  under  the  direction 
of  C.  H.  Crooks,  vice-president  and  T.  J.  Richards,  the 
chief  engineer,  and  the  engineering  work  connected  with 
the  extension  of  the  plant  was  done  by  Woodmansee  & 
Davidson,  consulting  engineers  of  Chicago,  to  all  of 
whom  the  writer  is  indebted  for  information  and  blue- 
prints. 

In  New  York  City  a  children's  safety  crusade  has 
been  carried  on  since  last  December  by  the  American 
Museum  of  Safety  with  the  hearty  co-operation  of  the 
Board  of  Education.  Its  object  is  street  safety  for  chil- 
dren and  the  basis  of  the  campaign  is  daily  class  room 
talks  followed  by  the  distribution  of  pamphlets  contain- 
ing "safety  fairy  tales,"  which  the  children  are  encour- 
aged to  take  home  and  discuss  with  their  parents. 

Never  fail  to  look  both  ways  before  crossing  a  street. 
Keep  eyes  to  left  until  the  middle  of  the  street  is  reached, 
then  eyes  to  right  until  the  curb  is  reached. 

Never  play  any  kind  of  a  game  in  street  where  auto- 
mobiles,   heavy   trucks    or   trolley   cars    are   passing. 

Never  hitch  on  behind  a  trolley  car,  automobile  or 
motor  truck. 

Never  run  pushmobile  races  in  the  streets. 

Never  step  from  behind  a  trolley  car  without  looking 
for  another  car  coming  from  the  other  direction. 

In  addition  to  street  safety,  the  children  are  taught 
what  to  do  in  case  their  clothing  catches  fire  or  in  case 
there  should  be  a  fire  in  the  house,  and  are  also  warned 
against  cluttering  the  fire-escapes  of  their  homes  with 
household  effects. 

Caution  and  self-control  are  at  the  root  of  the  lesson 
taught ;  to  train  the  children  of  today  to  be  the  prepared 
workers  of  tomorrow,  to  meet  modern  industrial  condi- 
tions where  the  element  of  danger  is  always  present. 
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LINING  A  4-BAR  GUIDE 

How  to  Do  This  Accurately  with  Tools  Improvised  in   the  Engine  Room 

By  F.  W.  Benti.ey,  Jr. 


THE  writer,  as  a  result  of  not  a  few  years  spent  in 
"hiking"  from  one  engine  room  or  plant  to  an- 
other with  a  kit  of  machinist's  tools,  readily 
sympathizes  with  the  engineer  who  is  often 
caught  by  an  unexpected  breakdown — unprepared  for 
the  contingency  through  a  lack  of  tools  and  sometimes 
by  an  absence  of  a  ready  knowledge  of  how  to  tackle 
the  proposition.  It  is  true,  of  course,  that  the  principal 
obligation  of  the  engineer  to  his  job  consists  in  run- 


most  difficult  task  with  the  assistance  of  the  fewest 
and  crudest  tools  which  he  may  chance  to  have  at  his 
disposal.  This  latter  assertion  is  made  with  no  inten- 
tion of  emphasizing  any  personal  ability,  but  as  an 
honest  conviction  the  result  of  a  long  period  of  em- 
ployment as  job  machinist  aflfording  a  close  and  in- 
timate association  with  brother  mechanics,  many  of 
them  justly  entitled  to  the  distinction  of  being  geniuses 
at  the  trade. 


FIG.  1.  THE  2  SIDES  OF  THE  CENTERING  STRIP  FOR  COUNTERBORE 


ning  the  machinery  under  his  charge  and  not  the  re- 
pairing of  it,  but  the  instance  very  often  occurs  where 
the  services  of  a  mechanic  cannot  be  immediately  se- 
cured, and  still  more  often  only  until  after  a  partial 
or  prolonged  shut-down  paralyzes  the  establishment. 
It  is  most  assuredly  a  fact  that  a  great  many  classes 
of  mechanical  repair  or  construction  work  necessitate 
the  use  of  a  host  of  varied  and  accurate  tools,  but 
nevertheless   a   great    portion    of   the   general    run    of 


The  proper  and  accurate  alinement  of  a  set  of  -1- 
bar  guides  is  by  no  means  a  difficult  and  lengthy  piece 
of  work  when  a  special  set  of  tools  for  that  task  are 
at  hand,  but  the  job  it  must  be  acknowledged  will  de- 
velop into  a  proposition  presenting  some  tremendous 
difficulties  if  the  only  actual  working  implements 
chance  to  be  of  the  kind  generally  found  in  the  average 
engine  room. 

Before  entering  the  following  description  of  a 
primitive  but  reliable  and  accurate  method  by  which  to 
do  this  piece  of  work,  the  author  wishes  to  relate  a 


FIG.    2.      IMPROVISED    HERMAPHRODITE    DIVIDERS 


FIG.    3.      FINDING   THE    COUNTERBORE    CENTER 


engine  room  repair  work  that  seemingly  requires  a 
glittering  array  of  mechanical  instruments  can  be 
executed  without  them.  The  above  statement  is  in- 
tended in  no  manner  to  leave  the  impression  that  ac- 
curate work  should  be  performed  by  careless  or  un- 
reliable methods,  but  to  bring  out  an  undeniable  fact 
that  the  true  mechanic  is  the  one  who  can  execute  the 


few  facts  which  in  one  sense  of  the  word  are  intended 
to  serve  as  an  explanation  and  in  another  sense  to 
explain  the  spirit  of  helpfulness  in  which  the  article  is 
written.  Some  years  ago  the  writer  was  ordered  by 
his  shop  foreman  to  a  small  town  about  80  miles  dis- 
tant, to  line  a  set  of  4-bar  guides  on  a  simple  engine; 
the  crosshead  had  been  refitted  with  new  and  heavier 
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brass  gibs  at  the  same  shop.  The  writer's  tools  and 
the  crosshead  were  forwarded  by  express  on  the  same 
train.  The  crosshead  was  thrown  off  at  its  proper 
destination  but  a  careless  messenger  allowed  the  tools 
to  be  carried  on  by  oversight,  and  the  author,  arriving 


FIG.    4.      THE    STICK   AND   PIN   CALIPER 

on  a  train  a  few  hours  later,  found  only  an  innocent 
looking  crosshead  with  which  to  pacify  an  excited 
manager  of  a  local  creamery,  a  disconcerted  engineer 
and  a  sadly  dismantled  engine.  The  job  was,  however, 
completed   in   due   time   without  access   to   the   ever- 


may  be,  to  correspond  with  the  same  distance  meas- 
ured from  the  center  of  the  piston  rod  fit  in  the  cross- 
head  to  the  faces  of  its  lower  gibs.  The  exact  center 
of  the  cylinder  must  now  be  found  and  fixed  from  the 
inside  circumference  of  the  forward  counterbore. 

Take  a  narrow  strip  of  soft  pine  wood  a  trifle 
longer  than  the  diameter  of  the  cylinder  counterbore. 
At  its  exact  or  near  center  bore  a  hole  about  an  inch 
in  diameter,  over  which  tack  a  piece  of  thin  bright 
tin.  Fig.  1  will  make  this  clear  in  detail.  Jam  or 
drive  the  stick  into  the  counterbore  of  the  cylinder,  the 
side  on  which  the  tin  is  fastened  being  brought  flush 
with  the  joint  face  for  the  head.  Fig.  5.  Now  with  a 
large  pair  of  hermaphrodite  dividers  or  if  there  is  none 
at  hand  construct  a  pair  of  heavy  wire,  Fig.  3,  scribe 
lightly  4  arcs  centering  from  points  A  A^,  B  B^ 
on  the  counterbore  to  the  tin  plate,  these  arcs  being 
after  a  few  trials  tangent  to  each  other  and  bisecting  in 
pairs  at  a  point  which  is  the  exact  center  of  the  cylin- 
der. Fig.  3.  Squarely  through  this  point  punch  a  fine 
hole  just  sufficient  to  allow  the  centering  thread  or 


FIG.  5.   THE  CENTER  LINE  IN  PLACE  AND  ITS  SUPPORTS 


ready  tool  kit,  and  the  following  explanation  of  the 
method  used  to  do  it  is  subject  to  criticism  if  there  be 
any,  yet  at  the  same  time  it  is  offered  for  the  reader's 
help  in  a  similar  contingency. 

The  first  and  preliminary  step  to  be  taken  on  a  job 
of  this  kind  is  the  stringing  of  a  center  line  through  the 
center  of  the  cylinder  counterbore  at  its  front  end, 
and  from  this  point  through  the  center  of  the  stuffing 


string  to  pass  and  be  held  by  a  small  knot.  The  center 
of  the  cylinder  and  one  end  of  the  center  line  are  now 
permanently  located.  Carry  the  line  now  on  through 
the  stuffing-box  and  secure  the  free  end  of  it  to  the 


FIG.  6.   USE  OF  HEAD  STRIP  TO  GET  CROSSHEAD  CENTER 

box.  The  string  or  thread  used  for  this  purpose  should 
be  strong  and  elastic,  in  order  to  stand  the  strain  of 
being  tautly  drawn  and  permanently  held  in  place. 
When  so  centered  and  fastened  it  is  in  the  exact  center 
of  the  path  travelled  by  the  center  of  the  piston,  piston 
head  and  piston  rod  fit  in  the  crosshead.  The  line  is 
used  to  place  the  8  lower  guides  at  the  proper  distance 
below  or  above  the  center  of  the  cylinder  as  the  case 


FIG.   7.     HERMAPHRODITE  CALIPERS  FROM  A   COTTER  PIN 

crank  pin,  which  should  be  located  close  to  the  forward 
or  back  center  and  the  flywheel  blocked.  The  flywheel, 
however,  should  not  be  secured  in  such  a  manner  that 
it  will  later  on  be  difficult  to  move  it  while  vertically 
centering  the  line  through  the  stuffing-box. 
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The  line  should  now  be  brought  to  pass  directly 
through  the  center  of  the  stuffing-box.  In  case  there 
be  no  calipers  at  hand  with  which  to  try  the  location 
of  the  line  from  the  inside  circumference  of  the  stuffing- 
box,  manufacture  a  crude,  but  nevertheless  accurate, 
micrometer  by  means  of  a  small  pine  stick  and  a  com- 
mon pin.  Fig.  4  is  an  illustration  of  such  a  ready- 
made  tool.  The  stick  pointed  at  one  end  should  be  in 
length  slightly  less  than  one-half  the  inside  diameter 
of  the  stuffing  box. 

By  pulling  the  pin  in  and  out  a  trifle  while  trying 
the  location  of  the  string  from  the  walls  of  the  stuff- 
ing-box, the  cord  can  soon  be  centrally  located  by 
moving  it  laterally  on  the  wrist  pin  or  slightly  moving 
the  flywheel  either  way  for  vertical  centering  of  the 


FIG.   8.      DETAIL   OF  GUIDE  LINER 

line.  The  completion  of  this  part  of  the  job  affords  a 
permanent  marking  and  guide  of  the  path  travelled  by 
the  center  of  the  piston,  piston  head  and  consequently 
the  portion  of  the  crosshead  into  which  the  piston  rod 
is  secured.  Figure  5  is  a  detail  of  the  whole  centering 
operation. 

The  next  and  practically  the  final  step  is  the  placing 
of  the  lower  guide  bars  at  the  same  distance  from  the 
centering  line  as  that  measured  from  the  center  of 
the  piston  rod  fit  in  the  crosshead  to  the  faces  of  its 
lower  gibs.  The  exact  center  of  the  piston  rod  fit  in 
the  crosshead  should  now  be  located.  Take  a  piece 
of  lead  and  jam  it  down  into  the  opening  flush  with  the 
end  of  the  head,  Fig.  6.  In  the  absence  of  hermaph- 
rodite  calipers   with   which   to   scribe    centering   arcs 


FIG.  9.   USE  OF  GUIDE  LIXER  TO  LEVEL  SHAFT 

on  the  strip  of  lead  from  the  circumference  of  the  fit, 
a  fairly  good  substitute  for  that  tool  can  be  quickly 
made  from  a  spring  cotter  or  cotter-key,  Fig.  7.  Make 
the  center  mark  very  distinct. 

The  remaining  work  from  this  point  requires  the 
use  of  perhaps  the  most  complex,  but  nevertheless 
simply  constructed  device — a  guide  liner.  Figure  8  is  a 
cut  that  will  help  to  illustrate  clearly  its  purpose.     A 


wooden  strip  about  8  or  9  in.  long  in  accordance  with 
the  over-all  width  of  the  guides  when  in  place,  should 
be  notched  out  at  its  lower  central  portion.  The  lower 
face  of  the  strip  should  be  perfectly  straight  and  true 
as  it  is  placed  on  the  faces  of  the  lower  guides  during 
the  levelling  and  alining  operation.  Through  the 
center  of  the  groove  a  pointed  piece  of  wire  should 
extend  fastened  at  its  upper  end  by  2  small  staples  in 
such   a   manner  so  as  to  be  moved   freely  before   it  is 


FIG.    10. 


GETTING    DISTANCE    FROM    LOWER    GUIDE    TO 
CROSSHEAD    CENTER 


permanently  secured  by  driving  in  the  staples.  To 
the  upper  or  top  portion  of  the  device  a  piece  of  thin 
sheet  metal  should  be  tacked  for  the  purpose  of  fasten- 
ing over  it  a  common  carpenter's  level.  The  following 
and  finishing  work  done  with  this  device  is  entitled  to 
a  more  lengthy  but  none  the  less  simple  explanation. 
•  The  liner  should  be  placed  on  the  main  or  balance 
wheel  shaft  to  make  certain  that  it  is  level,  Fig.  9. 
Now  place  2  strips  of  wood  or  metal  against  the  lower 
gibs  of  the  crosshead.  Bring  the  bottom  face  of  the 
liner  against  them  over  the  top  of  the  crosshead  and 
place  the  point  of  the  wire  over  the  punch  mark  in  the 
lead  strip  indicating  the  center  of  the  piston  rod  fit 
in  the  crosshead.  Figure  10  will  make  this  clear.  The 
liner  will  now  show  the  exact  distance  the  lower  guides 
should  hang  below  or  above  the  center  string. 

Hang  the  2  lower  guides  temporarily,  and  lay  the 
liner  across  them.  The  level  will  show  when  the  2 
guides  are  laterally  level  with  the  main  shaft.  The 
pointer  when  just  touching  the  string  at  either  end  will 
show  the  distance  the  lower  guides  should  be  from  the 


FIG.    11. 


LOCATING    THE    LOWER    GUIDES    FROM    THE    CENTER 
LINE 


center-line  in  order  to  give  a  perfect  alinement  with 
the  piston  and  crosshead  when  they  are  in  place.  This 
is  accomplished  of  course  by  removing  or  inserting  the 
block  shims  at  each  end  of  the  bars.  Figure  11  will 
make  the  application  and  use  of  the  liner  very  clear. 

The  remaining  portion  of  the  job  consists  in  simply 
placing  the  top  guides  so  that  the  crosshead  will 
travel  snugly  but  freely  between  them  and  the  lower 
guides. 


What  we  can  do  is  a  small  thing;  but  we  can  and 
will  aspire  to  great  things.  Thus,  if  a  man  cannot  be 
great,  he  can  yet  be  good  in  will ;  and  what  he,  with 
his  whole  heart  and  mind,  love  and  desire,  wills  to  be, 
that  without  doubt  he  most  truly  is. 
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HEATING  AND  VENTILATING  LARGE  BUILDINGS 


Equipment  for  Vacuum  Heating 
By  Charles  L.  Hubbard 


THE  present  article  takes  up  in  detail  some  of  the 
special  apparatus  used  in  vacuum  heating.    This 
has  been  chosen  at  random  from  the  many  differ- 
ent makes  upon  the  market,  with  a  view  to  illus- 
trating as  great  a  variety  as  possible,  and  not  with 
the  idea  of  advertising  or  recommending  any  particular 
make. 
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FIG.   1.      DOUBLE    STEAM    EXHAUSTER 

The  exhauster  commonly  employed  in  the  Paul 
System  for  producing  a  suction  upon  the  air  line  is 
shown  in  Fig.  1.  This  is  a  double  exhauster,  the  air 
lines  being  connected  with  the  valves  marked  "vacu- 
um" in  the  cut.  The  strainers  A,  A,  A,  are  for  re- 
moving any  sediment  or  scale  which  may  be  carried 


FIG.   2.      SECTION  OP  RADIATOR  AIR  VALVE 

along  with  the  air  and  steam  and  tend  to  clog  the 
ejectors  B  B.  In  operation,  live  steam  enters  the  side 
of  the  lower,  strainer,  at  the  point  indicated,  passes 
upward  through  the  ejectors  and  out  through  the  dis- 
charge then  creating  a  partial  vacuum  in  the  air  lines. 
The  reduced  pressure  is  indicated  by  2  vacuum  gages 
connected  with  the  strainers  in  the  air  lines.     Shut- 


off  and  check  valves  are  provided  where  shown  in  the 
cut  and  are  so  arranged-  that  either  ejector  may  be 
used  independently  of  the  other. 

A  special  form  of  radiator  air  valve  for  use  with 
this  system  is  shown  in  cross-section  in  Fig.  2,  to  illus- 
trate its  principle  of  operation,  4  is  a  vulcanite  ex- 
pansion tube,  3  a  metal  valve  seat,  and  5  a  compensa- 
ting spring  for  preventing  too  great  a  pressure  being 
exerted  between  the  expansion  tube  and  valve  seat. 

When  the  valve  is  filled  with  air  the  vulcanite  tube 
contracts  away  from  the  metal,  thus  forming  an  outlet 
through  the  center,  but  when  the  air  has  all  been  dis- 
charged, and  steam  strikes  the  vulcanite,  it  expands 
and  closes  the  outlet. 

In  the  other  type  of  vacuum  system,  where  the 
suction  is  applied  to  the  main  return  and  draws  out 
both  air  and  condensation,  some  form  of  pump  is  re- 
quired.    A  common  form  of  vacuum  pump  designed 


FIG.  3.     SECTIONAL  VIEW  OF  ROTARY  PUMP 

for  this  special  purpose  is  a  single  cylinder  steam  pump 
of  the  direct-acting  type,  and  is  especially  adapted  to 
this  class  of  work  because  the  speed  may  be  easily 
adjusted  to  produce  the  amount  of  vacuum  required. 
This  is  an  important  feature  where  it  is  desired  to 
regulate  the  temperature  in  the  building  by  varying 
the  pressure  in  the  radiators.  The  table  gives  the  size 
of  vacuum  pump  required  for  handling  the  condensa- 
tion for  different  amounts  of  direct  radiating  surface. 
Two  pumps  should  be  provided,  each  of  a  capacity 
for  doing  the  entire  work,  and  the  exhaust  turned  into 
a  feed-water  heater  or  into  the  general  heating  system 
with  that  from  the  engines.  J 

SQUARE    FEET    OF    RADIATING    SURFACE    CARED    FOR    BY      ■ 
VARIOUS    SIZES    OF    PUMPS 


Size  of  Pump 

Square 

;  feet  of  Radiation 

4       by     5  by     5 

3,000 

4       by     6  by     7 

7,000 

51/2  by     8  by     7 

15,000 

6       by     9  by  10 

30,000 

6       by  10  by  12 

40,000 

8       by  12  by  12 

60,000 
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A  vacuum  pump  of  the  rotary  cycloidal  type  is 
especially  adapted  to  an  electric  drive.  It  is  made  in 
sizes  having  a  displacement  of  40  to  10,000  gal.  per 
minute  and  serves  both  as  a  vacuum  and  a  feed  pump. 
One  advantage  of  a  pump  of  this  type  is  that  it  will 
handle  water  of  any  temperature,  which  is  not  true  of 


Having  considered  some  of  the  different  methods 
of  producing  a  vacuum  in  the  air  or  return  line,  let 
us  now  take  up  several  of  the  various  automatic  valves 
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VIG.  4.     PUMP  ADAPTED   FOR  USE  ON 

EITHER   TYPE  OF    VACUUM 

HEATING  SYSTEMS 


PIG.    5.      AIR    LINE    VACUUM    PUMP 


FIG.  6. 


SECTIONAL  VIEW  OF  THE 
REFLEX    VALVE 


the  piston  pump.  The  section  shown  in  Fig.  3  illus- 
trates the  principle  of  operation.  Figure  4  shows  a 
device  which  is  made  in  forms  adapted  to  either  type 
of  vacuum  system.  For  air  line  systems  the  apparatus 
consists  of  a  motor-driven  centrifugal  pump,  a  turbine 
ejector  or  vacuum  head,  a  water  storage  tank  and  an 
automatic  controlling  device.  In  action  the  centrifugal 
pump  forces  a  stream  of  water  at  a  high  velocity 
through  the  ejector,  thus  producing  the  desired  vacu- 
um upon  the  air  line  which  is  connected  with  it. 

When  used  on  return  lines,  where  a  high  vacuum 
is  not  required,  the  pump  is  run  continuously  to  take 
care  of  the  condensation  as  fast  as  it  is  returned.  In 
this  case  the  automatic  controlling  device  is  replaced 
by  a  regular  starting  switch  and  rheostat.  When  used 
in  connection  with  a  boiler  carrying  a  pressure  of  less 
than  10  lb.  the  condensation  may  be  returned  direct 
to  the  boiler;  but  for  high-pressure  plants,  a  receiving 
tank  and  feed  pump  are  necessary. 

The  vacuum  pump  shown  in  Fig.  5  is  for  produc- 
ing a  vacuum  upon  the  air  line,  the  condensation  flow- 
ing to  the  receiver  the  same  as  in  the  Paul  system. 
This  pump  consists  essentially  of  a  tank,  a  thermostat, 
and  a  diaphragm  motor  which  operates  a  pair  of 
valves  for  admitting  steam  and  water  to  the  tank. 
The  vacuum  is  produced  by  first  admitting  low-pres- 
sure steam  to  the  tank  and  thermostat.  The  action 
of  this  is  to  vaporize  a  volatile  liquid  in  the  thermostat, 
thus  producing  sufficient  pressure  upon  a  diaphragm 
and  connecting  lever  to  shut  off  the  steam  valve  and 
open  the  water  valve.  As  the  water  spray  is  dis- 
charged into  the  tank,  the  contained  steam  is  con- 
densed and  a  vacuum  produced.  At  the  same  time  the 
spray  cools  the  thermostat,  thus  removing  the  pres- 
sure from  the  diaphragm,  closing  the  water  valve  and 
shutting  off  the  spray.  The  air  line  is  brought  mto 
the  tank  and  the  operation  above  described  is  repeated 
automatically  as  often  as  necessary  to  maintain  the 
desired  vacuum.  This  device  is  manufactured  by  the 
Automatic  Pump  Co.,  Chicago. 


used  upon  the  return  ends  of  the  radiators  in  the  re- 
turn line  system,  where  the  air  and  condensation  are 
drawn  out  together.     Most  of  these  valves  are  either 
of  the   expansion   or  float   type. 


FIG.   7.      MONASH-YOUNKER   RADIFIER  VALVE 

The  Reflex  valve,  illustrated  in  Fig.  6,  made  by 
James  P.  Marsh  &  Co.,  Chicago,  combines  the  closed 
double  diaphragm  with  a  volatile  liquid  and  the  com- 
position   expansion    tube.      One    essential    feature    of 
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this  valve  is  the  fluid  reservoir  above  the  diaphragm 
which  relieves  the  force  of  the  expanding  members 
and  thus  prolongs  the  life  of  the  valve.  When  cold, 
the  valve  is  open,  thus  preventing  the  accumulation  of 
water  and  any  danger  of  freezing. 

The  Monash-Younker  Radifier  valve  is  shown  in 
Fig.  7.  This  is  attached  to  the  radiator  at  D  and  to 
the  return  line  at  F.     In  action  air  and  water  enter 
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FIG.    8.      ROCHESTER   VACUUM    VALVE 

at  D  past  the  check  E  and  into  the  space  C,  where 
they  separate,  the  air  rising  upward  through  opening 
O  to  the  hollow  guide  pin  P,  then  downward  through 
the  hollow  float  K  to  the  outlet  at  F.  The  water  in 
the  meantime  rises  in  the  space  C  and  overflows  into 
B,  from  which  it  passes  into  A  through  small  openings 
near  the  bottom.  When  the  level  reaches  a  certain 
point,  which  is  about  midway  of  the  float,  the  latter 
rises,  thus  opening  the  valve  at  the  point  H  and  allow- 
ing the  water  to  drain  from  the  chamber  A  into  the 
return  line  through  F. 


10. 


WKIiSTKR    WATER-SEAL    MOTOR 


Another  valve  of  the  float  type  is  shown  in  Fig. 
8.  The  different  parts  of  the  device  are  clearly  in- 
dicated in  the  cut  and  require  no  special  description. 
When  first  starting  up  the  vacuum  sucks  out  the  air 
through  the  air  passage.  The  condensation  rises  in 
the  main  chamber  until  it  raises  the  copper  float  and 
opens  the  water  passage  cornmunicating  with  the  out- 
let ;  the  action  now,  as  far  as  the  discharge  of  water 


is  concerned,  is  practically  the  same  as  an  ordinary 
float  trap.  The  float  chamber  is  always  in  communi- 
cation with  the  vacuum  chamber  through  the  air  pas- 


PIG.   11.     POSITIVE  DIFFERENTIAL  VALVE 

sage,  which  is  choked  with  a  piston  valve  disk,  leaving 
1/64-in.  space  around  the  disk  for  the  passage  of  air 
and  vapor. 


THE  WEBSTER   SYLPHON   THERMOTOR 


Figure  9  shows  the  latest  type  of  Webster  auto- 
matic valve  for  the  return  end  of  radiators.  It  is 
thermostatic  in  principle,  exceedingly  flexible,  giving 
a  large  lift  from  seat  thus  permitting  dirt  to  pass 
through  the  port,  good  for  widely  varying  pressures, 
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permitting  water  and  air  to  pass  while  tight  against 
steam  leakage,  durable  and  noiseless;  possessing  all 
the  qualities  necessary  for  a  perfect  return  valve  for  a 


shown  in  Fig.  12  is  attached  to  the  return  ends  of 
the  radiators.  Differential  valves  are  commonly 
weighted   to   open  at  about   5   lb.   difference   in   pres- 


steam-heating  system,   combined   in   one  valve.     The      sure    on    the    2    sides.      In    operation    the    vacuum    is 


thermostatic  member  is  of  the  Sylphon  bellows  con- 
struction.    The   seat   is   large   in   area  and   removable. 


IMPULSE   CHECK  VALVE 


The  Webster  water-seal  motor  is  shown  in  Fig.  12. 
This  consists  of  an  outer  shell  containing  a  copper 
float  which  slides  upon  a  vertical  threaded  stem.  The 
lower  end  of  the  float  forms  a  valve  which  opens  and 
discharges  the  contained  water  when  the  level  reaches 
a  certain  height.  The  air  is  drawn  out  through  the 
spiral  opening  formed  by  the  thread  upon  the  stem,  and 


FIG.    13.      POSITIVE    DIFFERENTIAL    SYSTEM    OF    PIPING 

which  does  not  admit  of  the  passage  of  steam,  owing 
to  its  peculiar  form. 

The  equipment  used  in  the  Positive  Differential 
System  is  illustrated  in  Figs.  11,  12  and  13.  The  dif- 
ferential valve.  Fig.  11,  is  simply  a  weighted  relief 
valve  and  is  placed  in  each  return  drop  below  the 
radiators,   see   AAA   Fig.   13.     The   impulse   check, 


started  and  the  air  exhausted  from  the  return  lines 
until  a  sufficient  vacuum  is  obtained  to  open  the  differ- 
ential valves  thus  producing  a  uniform  flow  through 
each  into  the  main  return.  As  the  air  in  the  pipes 
between  the  differential  valves  and  the  radiators  is 
exhausted  the  impulse  checks  on  the  radiators  open 
and  discharge  the  air  and  condensation  which  they 
contain  into  the  return  drops.  In  brief,  the  office  of 
the  differential  valves  is  to  maintain  a  uniform  vacuum 
in  all  of  the  return  drops  throughout  the  system,  while 
the  impulse  valve  serves  the  same  purpose  as  the  au- 
tomatic valves  previously  described ;  that  is,  opening 
when  sufficient  water  collects  against  the  swinging 
check  to  open  it. 


FIG.    14.      SECTIONAL    VIEW    OF    GRADUATED    RADIATOR   VALVE 

The  valves  upon  the  supply  ends  of  the  radiators 
in  any  vacuum  system,  where  a  suction  is  applied  to 
the  main  return,  may  be  either  of  the  usual  shut-off 
type,  the  graduated  hand  valve  or  the  pneumatic  valve. 
In  the  first  case  there  will  be  no  individual  regulation 
of  the  different  radiators  except  as  they  are  shut  off 
or  turned  on.  With  a  properly  designed  graduated 
valve  no  more  steam  need  be  admitted  to  the  radiator 
than  is  desired  for  warming  the  room,  provided  it  is 
not  throttled  to  such  a  point  that  the  pressure  falls 
below  that  in  the  return  line.  Pneumatic  valves  are 
used  in  connection  with  certain  systems  of  automatic 
temperature  control  and  will  be  described  later. 

A  section  through  a  common  form  of  graduated 
valve  is  shown  in   Fig.  14. 
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ELEVATOR  SAFEGUARDS 

Signal  System  to  Indicate  When  Power  Is  Off 
By  a.  J.  Zimmerman 


A 


T  our  plant  in  the  Firemen's  Insurance  Building, 
Newark,  N.  J.,  we  have  plunger  hydraulic  ele- 
vators. The  pvimps  are  motor-driven  by  central 
station  current  of  500  volts  d.c. 
We  found  it  necessary  to  devise  a  signal  system 
that  would  give  an  alarm  in  engine  room  and  elevator 
shaft,  when  the  500-volt  circuit  would  fail  or  the 
automatic  motor  starter  failed  to  start  on  low  pres- 
sure or  stop  on  high  pressure. 

We  installed  a  single  relay  in  series  with  10,000 
ohms  resistance  on  our  500-volt  circuit,  the  armature 
of  relay  being  held  against  insulated  contact  point  as 
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WIHIXG  OF  ELEV.VTOR  S.\FEGLTAI;D   SYSTEM 

long  as  the  500-volt  circuit  is  alive.  On  failure  of  the 
500-volt  circuit,  a  spring  pulls  the  armature  against 
the  contact  connected  to  a  continuous  ringer,  causing 
a  drop  to  fall  and  thereby  make  a  continuous  contact. 

For  high  and  low-pressure  alarm,  we  installed  a 
Crosby  pressure  gage  with  fixed  contact  points  at 
130  lb.  low  and  210  lb.  high.  Both  of  these  contacts 
are  connected  to  ringer  circuit  the  same  as  the  500- 
volt  relay. 

The  bell  in  the  elevator  shaft  is  single  stroke  (so  as 
to  do  away  with  a  contact  in  an  unhandy  place  that 
would  be  apt  to  give  trouble)  and  is  connected  in 
series  with  vibrating  bell  in  engine  room.  The  bells 
are  supplied  with  15  volts  d.c.  from  an  a.c.-d.c.  motor 
generating  set,  and  are  taken  from  the  same  contacts 
as  our  clocks.  This  circuit  is  taken  care  of  by  a 
double  relay  with  the  magnets  connected  to  generating 
set.  In  case  of  failure  on  our  light  a.c.  circuit,  the 
relav  cuts  in  a  double  batterv  of  10  cells. 


In  case  of  failure  on  our  500-volt  circuit,  after  the 
bells  have  given  the  alarm,  we  have  a  3-pole  switch 
to  open  bell  circuit  to  stop  the  ringing.  As  this  switch 
if  left  open  and  forgotten  would  render  the  system 
useless,  we  have  a  telltale  in  3  colored  2-c.p.  lights 
and  a  buzzer  (which  being  operated  on  alternating 
current  needs  no  vibrating  contact)  which  is  con- 
nected in  multiple  series  with  2  16-c.p.  lights  on 
switchboard,  which  burn  continuously.  One  blade  of 
the  3-pole  switch  is  used  to  short-circuit  the  colored 
lamps  and  buzzer  when  closed ;  but  when  opened 
colored  lamps  burn  bright,  buzzer  is  operated  and  as 
the  2  16-c.p.  lamps  on  switchboard  burn  dim,  the 
colored   lamps  show  up  well. 

We  find  this  system  very  helpful  and  it  adds  much 
to  the  safety  of  the  equipment,  because  in  case  of  cur- 
rent failure  the  pump  stops  delivering  water  to  the 
pressure  tanks  and  where  the  motors  are  normally 
stopping  and  starting  it  is  easy  to  overlook  the  fact 
that  the  motor  has  stopped  for  a  longer  period  than 
usual. 

As  we  carry  about  half  a  tank  of  air,  to  make  the 
system  run  smoothly,  it  does  not  take  long  to  draw 
the  water  down  low  enough  to  admit  air  into  the 
system,  which  is  dangerous. 

This  alarm  warns  engineer  and  elevator  operator 
and  puts  them  on  their  guard. 

After  500-volt  current  has  been  restored,  we  give 
3   rings  with  push  button  as  O.K.   signal. 


A  LARGE  WATERPOWER  PLANT  for  the  generation  of 
electricity  enough  to  supply  Louisville  is  to  be  built  on 
the  Chaplin  River  in  the  eastern  part  of  Nelson  Co.,  Ky.. 
according  to  reports.  Options  on  several  pieces  of  land 
skirting  the  river  at  a  point  near  the  famous  Sutherlands 
mill  have  been  secured  by  a  Chicago  man  who  has  been 
here  investigating  for  the  last  2  weeks.  The  depth  and 
fall  of  the  river  is  well  adapted  for  the  operation  of  water 
engines  at  a  point  near  the  Sutherlands.  The  man  who 
secured  the  options  said  that  Chicago  people  are  inter- 
ested in  developing  waterpower  sites  within  50  miles  of 
Louisville  and  said  further  that  a  staff  of  engineers  would 
be  down  here  soon  to  make  surveys  and  test  the  flow  of 
Chaplin  River.  It  was  hinted  that  the  Byllesbys  are  the 
ones  chiefly  interested  in  the  proposed  development  of 
this  waterpower  site   for  electrical  generation  purposes. 


We  sleep,  but  the  loom  of  life  never  stops,  and  the 
pattern  which  was  weaving  when  the  sun  went  down 
is  weaving  when  it  comes  up  tomorrow. 

— Beecher. 
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HIGH  VOLTAGE  DIRECT-CURRENT  LOCOMOTIVES 

For  Use  on  the  Butte,  Anaconda  &  Pacific  Railway,    Taking  Current  at  2400  Volts 


Tins  installation  is  of  interest  as  representing  one 
of   the   largest    electrical    equipments    for    steam 
railroad    service,    and    the    first    in    the    United 
States  where  direct-current  locomotives  using  as 
high  potential  as  •2400  volts  have  been  employed. 

This  voltage  was  adopted,  after  comprehensive 
study  in  comparison  with  other  existing  systems,  be- 
cause it  seemed  best  suited  for  the  exacting  service 
of  this  character,  and  gave  an  opportunity  for  unusual 
economy  in  initial  expenditure  and  cost  of  operation. 
The  section  of  the  road  equipped  for  electrical 
operation  lies  between  Butte  and  Anaconda,  Mont., 
and  comprises  30  miles  of  main  line  single  track,  with 
sidings,  yards,  etc.,  making  a  total  of  about  90  miles 
single  track. 

The  freight  hauled,  including  copper  ore,  mine 
supplies,  lumber,  etc.,  amounts  to  practically  5,000,- 
000   tons   a   vear.      Complete   freight   trains   consist   of 


The  motors  are  of  commutating  pole  type,  wound 
for  1300  volts  and  insulated  for  2400  volts,  operating 
in  series  multiple  — ■  that  is,  2  motors  are  always 
worked  in  series  and  4  series  may  be  put  in  multiple 
by  the  controller. 

Forced  ventilation  is  provided  by  the  rotation  of 
the  armature,  keeping  all  parts  of  the  motor  at  uni- 
form temperature.  The  continuous  capacity  of  each 
motor  is  190  amp.  under  forced  ventilation,  and  for 
one  hour  rating,  "B^o  amp.  For  the  double  unit  freight 
locomotive,  this  is  equivalent  to  a  continuous  output 
of  2100  hp. 

Sufficient  resistance  points  are  provided  on  the 
controller  to  give  very  smooth  operation  in  starting, 
so  that  tractive  effort  close  to  the  slipping  point  of 
the  wheels  is  maintained  at  all  times. 

The  contactors  controlling  the  resistance  units 
are  actuated  from  a  HOO-volt  circuit  obtained  from  a 


KLECTKTC     LOCOMOTIVE     FOR     USE     ON 

50  loaded  steel  ore  cars,  weighing  3400  tons  total, 
and  will  be  handled  over  a  grade  ruling  3  per  cent, 
by  a  locomotive  consisting  of  2  of  the  units  illustrated 
herewith.  Single  units  will  be  used  to  make  up  trains 
in  the  yards  and  for  placing  cars. 

Seventeen  locomotive  units  will  make  up  the  initial 
equipment,  15  for  freight  and  2  for  passenger  service, 
each  unit  weighing  80  tons.  The  double  unit  freight 
locomotive,  operated  in  multiple,  will  haul  the  usual 
train  at  15  miles  an  hour  against  3  per  cent  grade  and 
at  21   miles  an  hour  on  straight  level  track. 

Passenger  locomotives  are  of.  the  same  designs  as 
freight,  but  are  geared  for  45  miles  an  hour  on  straight 
level  track.  Four  standard  passenger  trains,  con- 
sisting of  locomotive  and  3  coaches  will  be  operated 
each  way,  each  day.  All  locomotive  equipment,  sub- 
station apparatus  and  overhead  line  material  was 
furnished  by  the  General  Electric  Co. 


BUTTE,     ANACONDA     &    PACIFIC     RAILWAY 

dynamotor  on  the  locomotive,  which  also  furnishes 
current  for  lights  and  air  compressor. 

Current  is  collected  from  the  line  by  overhead 
trolleys  of  the  pantograph  type,  operated  pneumatic- 
ally and  which  can  be  put  into  service  from  either 
engineer's  compartment  by  a  hand-operated  valve. 
Each  passenger  locomotive  has  2  collectors  and  each 
freight  unit  one  collector.  The  main  switch  has  a 
powerful  blowout,  so  that  heavy  current  can  be 
broken,  and  3  smaller  switches  are  used,  one  for  each 
of  the  2  heaters  and  one  for  the  dynamotor  circuit. 

Protection  for  the  locomotive  wiring  is  secured  by 
a  main  fuse  for  the  trolley  circuit  and  2  fuses  for  the 
motor  circuits,  all  of  copper  ribbon  type,  fitted  with 
hinged  covers  to  facilitate  renewals,  and  located  as 
near  as  possible  to  the  overhead  trolley  in  order  to 
protect  the  wiring  circuits  near  the  source  of  supply. 
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A  3400-volt  insulated  bus  line  runs  along  the 
center  on  the  roof  of  the  cab,  and  is  connected  direct 
to  the  pantographs.  The  bus  lines  are  connected  by 
couplers  between  the  2  units  of  the  freight  locomotive, 
so  that  current  may  be  obtained  from  one  or  both 
of  the  collectors.  These  bus  lines  are  adequately 
guarded   by   railings. 

The  locomotives  are  equipped  with  arc  head  lights, 
and  in  this  head  light  circuit  are  the  gage  lights 
illuminating  the  ammeter  and  air  gages.  Interior 
lighting  of  the  cab  is  from  incandescent  lights 
arranged  in  2  circuits  and  controlled  by  switches  in 
the  engineer's  cab. 

To  furnish  air  for  the  brakes,  a  compressor  of 
2-stage,  motor-driven  type,  with  piston  displacement 
of  100  cu.  ft.  of  air  a  minute  when  pumping  against 
135  lb.  per  square  inch,  is  provided.  Air  is  taken 
through  a  screen  inlet  and  in  passing  from  the  low- 
pressure  to  the  high-pressure  cylinder  delivers  to  4 
air  reservoirs,  each  12  by  164  in.,  located  under  the 
cab  floor,  and  all  connected  together. 


EXCAVATION  BY  MOTOR 

IN  order  to  remove  the  worthless  soil  above  a  valuable 
deposit  of  clay,  the  Twin  City  Brick  Co..  St.  Paul, 
^linn.,  uses  a  drag  bucket  operated  by  a  motor-driven 
hoist. 

The  clay  deposit  forms  a  bluff  above  the  plant  and  the 
bucket  is  dragged  over  the  surface,  removing  the  soil  on 
its  down  trip  and  returning  empty.     The  bucket  handles 
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MOTOR    HOIST    PLANT    FOR    Vi^ORKING    SCRAPER 
KXCAVATION 

about  300  cu.  ft.  of  soil  and  makes  a  trip  every  2  min. 
The  hoist  is  a  double  drum  American  and  is  driven  by  a 
7o-hp.  Westinghouse  induction  motor. 

Tlie  use  of  electric  drive  is  especially  effective  for 
such  an  operation  because  it  enables  one  man  to  handle 
the  entire  machine,  and  is  easy  to  relocate. 


WoKK  ON  THiv  STt:AM  PowER  Plant  at  Marietta, 
Ohio,  which  is  being  rebuilt  by  the  Parkersburg,  Marietta 
&  Jnter-Urban  Railway  Co.,  is  progressing  nicely  and  the 
company  hopes  to  have  it  completed  and  in  operation 
within  a  short  time.  The  workmen  are  engaged  now  in 
setting  the  engines  and  boilers  in  the  plant. 

The  company  is  also  working  on  the  high  tension  line 
l)etween  Marietta  and  Parkersburg,  W.  Va.,  and  this 
should  be  completed  and  ready  for  use  by  September. 
The  final  estimates  of  the  work  on  the  water  power  plant 
which  is  to  be  constructed  at  Lowell.  Ohio,  will  be  in 
the  hands  of  the  men  interested  in  this  venture  within  a 
short  time.  The  plan  is  eventually  to  build  several  water 
power  ])lants  at  different  locations  on  the  Muskingum. 


MISDIRECTED  ENERGY 

Stopped  Pipe  Causes  Temporary  Shut-Down 
By  I.  H.  P. 
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5EVERAL  weeks  later  the  gas-engine  pessimist 
and  the  night  man  sat  at  the  desk  of  the  latter 
in  front  of  the  switchboard.  It  was  early  in  the 
evening,  and  the  engineer  was  talking. 

"As  I  was  saying,  we  ran  along  for  some  time  with 
very  fair  success  while  the  work  on  the  foundation 
for  the  new  unit  and  the  enlargement  of  the  station 
was  going  forward.  Then  gradually  a  new  and  strange 
condition  brought  itself  to  our  notice,  which  we  could 
not  define,  and  which  came  to  a  climax  one  Saturday 
afternoon.  This  condition  seemed  to  impose  a  load 
on  the  engine,  and  we  had  trouble  in  holding  the  speed 
up  to  normal  even  on  the  lighter  loads,  and  why  she 
seemed  to  labor  so  we  could  not  determine.  Repeated 
tests  showed  the  gas  to  be  of  good  quality,  the  fires 
were  in  good  condition,  there  were  no  hot  bearings, 
and. the  pistons  were  not  sticking  in  their  bores,  else 
we  should  have  seen  and  smelled  the  smoke  from  the 
burned  oil. 

"On  this  afternoon  of  which  I  speak,  as  the  load 
began  to  increase,  the  speed  continued  to  drop,  and 
in  spite  of  all  we  could  do  she  died  at  7  :20  p.m.,  reluc- 
tantly, but  gracefully.  Going  into-  the  fireroom  to 
open  the  air  valve  and  start  the  pump,  I  noted  that 
the  water-seal  pot,  into  which  the  gas  main  between 
the  producers  and  scrubbers  dipped,  was  empty ;  its 
normal  condition  was  full  and  just  running  over. 

"I  knew  there  were  only  2  ways  for  the  water  to 
get  out  so  quickly,  first,  that  an  explosion  had  blown 
it  out,  and  second,  that  it  had  been  lifted  out  and 
drawn  over  into  the  scrubber  by  the  draft. 

"As  there  had  been  no  explosion,  I  concluded  that 
the  latter  action  had  taken  place,  and  the  seal-pot 
being  dry,  air  had  been  admitted  into  the  main,  which 
of  course  had  kill-ed  the  engine.  Hastily  filling  the 
seal-pot  with  water  and  turning  an  inch  hose  into  it, 
I  determined  that  the  performance  would  not  be  re- 
peated that  night.  We  soon  got  the  engine  turning 
over  again,  and  it  was  soon  apparent  that  in  order 
to  keep  moving  at  all,  it  was  necessary  to  keep  both 
throttles  wide  open,  and  the  air  admission  valve,  con- 
trolling the  air  to  the  mixing  chamber,  nearly  closed. 
This  led  us  to  believe  that  there  was  some  obstruction 
to  the  flow  of  gas  somewhere  in  the  main,  and  a 
hurried  examination  of  the  draft  gages  bore  out  this 
theory,  the  draft  at  the  producers  being  normal,  but 
that  at  the  wet  scrubber  was  enormous,  all  the  water 
in  the  U  tube  being  drawn  out  in  a  jiffy  as  soon  as 
the  test  cock  was  opened.  The  continued  rise  of  water 
in  the  scrubber  surprised  us  somewhat,  but  as  there 
was  nothing  else  to  do  but  keep  going,  conditions 
could  not  be  changed.  By  9  o'clock  we  had  struck 
the  peak  and  water  had  risen  in  the  scrubber  to  the 
height  of  8'  or  9  ft.,  as  near  as  we  could  tell.  Knocking 
sounds  came  from  the  interior,  caused.  I  suppose,  by 
the  large  gas  bubbles  bursting  at  the  surface  and 
throwing  the  pieces  of  coke  rattling  against  the  sides. 
The  engine  underwent  enormous  labor,  as  well  it 
might,  holding  that  quantity  of  water  in  suspense,  the 
speed  being  about  7-5  per  cent  of  normal.  As  soon 
as  the  load  began  to  fall  off,  the  water  level  fell  in 
the  scrubber,  and  at  11:30  p.m.  the  usual  operating 
conditions  had  been  resumed. 

"The  following  day  being  Sunday,  the  plant  was 
shut  down  and  an  investigation  at  once  set  on  foot. 
The  main  was  opened  at  the  elbows,  and  the  trouble 
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was  located  as  indicated  by  the  draft  gage.    The  lO-in. 

ell  into  the   scrubber  was  found  to  be  chocke"d   with 

deposit   carried   over   from   the   producers,   which   de- 
creased the  working  diameter  of  the  pipe  by  fully  one 

half  and  which  thoroughly  explained  the   l^ehavior  of 

the  engine. 

"This  is  a  fair  sample  of  some  of  the  fun  we  have 

been  having.     The  other  unit  will  be  up  and  ready  to 

run  in  a  few  weeks,  and  will  be  considerable  of  a  help 

when    it    comes    to    making   adjustments   on    the    idle 

engine. 

"Oh  !     By  the  way,  here  is  a  short  resume  of  the 

results  obtained  a  few  weeks  ago  by  some  University 

students  who  made  quite  an  exhaustive  test.     Maybe 

you  would  like  to  look  at  it." 

He    handed    his    listener    the    paper    whereon    was 

written  the  following : 

Size    and    type    of    engine — twin,    4-cycle    horizontal 
250  hp. 

Duration  of  run,  24  hr. 

Total  output,  1604  kw.-hr. 

Total  coal  fired  to  producer,  3042  lb. 

Scrubber  water  used  per  kw.-hr.,  0.971  cu.  ft. 

Jacket  water  used  per  kw.-hr.,  0.974  cu.  ft. 

Average  suction  at  producer,  0.441  in.  water. 

Average  suction  at  wet  scrubber,  2.76  in.  water. 

Average  suction  at  dry  scrubber,  3.34  in.  water. 

Average  calorific  value  of  gas,  117  B.t.u. 

Average    calorific    value    of    coal,    13,525    B.t.u.      (By 
analysis.) 

Temp,  jacket  water  at  inlet,  51.87  deg  F. 

Temp,  jacket  water  at  outlet,  116.36  deg.  F. 

Average  gas  temp,  leaving  producer,  493.6  deg.   F. 

Average  gas  terrTp.  leaving  scrubber,  61.73  deg.  F. 

Coal  used  per  kw.-hr.,  1.894  lb. 

Cost  fuel  per  kw.-hr.  @  $4.50  per  T.,  0.427  cents. 

Cost  labor  per  kw.-hr.,  0.462  cents. 

Cost  fuel  and  labor  per  kw.-hr.,  0.889  cents. 

Thermal  efificiency  of  plant  from  coal  pile  to  switch- 
board, 15.34  per  cent. 

(To  be  continued.) 


BUYING  COAL  ON  THE  B.T.U.  PLAN 

Method  of  Sampling   Employed  by  the   Government 
By  J.  C.  Hawkins 

THE  method  of  sampling  coal  to  determine  the 
heat  value  as  described  by  Mr.  Kavanagh  in  the 
June  15  number  is  not  a  correct  one,  and  the 
chances  are  the  question,  "Has  the  cargo  the 
same  heating  value  as  the  sample?"  is  very  apt  to 
come  up.  There  are  several  ways  in  which  coal  may 
be  sampled,  but  the  one  herein  described  is  about  the 
best,  and  is  used  in  a  certain  government  department 
in  which  coal  is  purchased  on  the  B.  t.  u.  basis. 

Coal  used  is  New  River  crushed  mine-run  for  use 
in  under-feed  stokers,  the  contract  calling  for  about 
3500  long  tons  per  year,  delivered  in  lots  of  500  tons. 
This  coal  is  hauled  from  the  cars  in  wagons  or  motor 
trucks  at  about  3  tons  at  a  load.  It  is  weighed  by  the 
coal  inspector  at  the  building,  and  dumped  into  the 
hopper  of  a  coal  conveyor.  Near  the  conveyor  hopper 
there  is  placed  a  sample  bin  about  4  ft.  high,  4  ft.  long 
by  3  ft.  wide,  made  of  heavy  matched  lumber,  and 
lined  with  sheet  iron.  There  is  a  drop  door  on  the 
front  side  at  the  bottom,  also  a  tight  fitting  cover, 
both  of  which  are  locked.  When  the  truck  is  dumped 
into  the  hopper  the  inspector  takes  out  a  shovelful  as  a 
sample,  and  places  it  in  the  bin.     This  insures  a  cor- 


rect sami)le  of  the  order  of  coal  which  could  not  other- 
wise be  had,  for  instance  if  the  order  calls  for  500 
tons  this  would  mean  about  10  cars,  2  or  3  of  which 
would  be  of  inferior  quality  such  as  substituting  slack 
in  place  of  crushed  mine-run.  Sampling  in  this  man- 
ner insures  an  average  sample  from  all  cars. 

After  the  coal  has  all  been  hauled,  which  takes 
about  3  days,  the  concrete  driveway  is  swept  clean 
and  used  as  a  crushing  floor.  The  sample  coal  is  then 
crushed.  This  is  done  by  a  home-made  crusher  con- 
sisting of  a  heavy  18-in.  pulley  with  a  14-in.  face 
having  a  frame  and  handle  made  of  pipe  and  fittings. 
Several  heavy  pipe  flanges  were  bolted  to  the  spokes 
to  add  weight,  also  a  box  is  fixed  on  either  end  of 
the  shaft  which  is  filled  with  scrap  iron.  The  crusher 
is  operated  by  2  laborers.  The  drop  door  of  the 
sample  bin  is  opened,  and  a  layer  of  coal  about  1  or  2 
in.  deep  spread  over  the  floor.  Then  the  crusher  is 
run  back  and  forth  over  it  until  it  is  reduced  to  about 
34-in.  size.  It  is  then  put  in  a  pile  at  one  side  and 
another  portion  crushed,  and  so  on  until  the  full 
sample  which  is  usually  about  400  or  500  lb.  is 
crushed.  The  pile  is  then  spread  out  making  a  flat  pile 
about  2  ft.  thick  and  quartered.  The  opposite  quarters 
are  saved  and  the  other  rejected.  The  quarters  saved 
are  again  quartered  and  so  on  until  the  remaining 
sample  will  go  into  the  can  to  be  sent  to  the  chemist. 

These  cans  are  of  iron  with  a  locked  cover,  hold 
about  50  lb.  each,  and  are  furnished  by  the  testing 
department  of  the  Bureau  of  Mines.  When  the  cans 
are  filled  a  notice  is  sent  to  the  testing  department 
which  sends  a  wagon  after  the  sample.  At  the  same 
time  the  chief  engineer  sends  a  properly  filled  form 
blank  to  the  testing  department  stating  the  number  of 
tons  which  the  sample  represents,  the  number  stamped 
on  the  can  containing  the  sample,  and  the  general  con- 
ditions of  the  coal,  whether  wet,  dirty,  fine,  etc.  The 
weight  of  the  coal  is  that  given  by  the  inspector  and 
not  that  of  the  dealer,  although  the  dealer  also 
weighs  it  on  his  scales.  After  the  coal  is  tested  the 
basis  for  payment  is  made  on  the  report  of  the  analysis 
of  the  sample  as  compared  with  the  standard  guaran- 
teed analysis  as  stated  in  the  contract.  The  sample 
is  handled  as  rapidly  as  possible  to  prevent  drying  out, 
the  work  being  done  by  laborers  under  the  supervision 
of  the  inspector. 

During  the  winter  of  1911-12  the  boilers  were 
heavily  overloaded,  and  quite  a  little  trouble  was  ex- 
perienced in  holding  the  steam  during  the  peak  load. 

The  coal  company  was  having  trouble  to  furnish 
coal,  and  one  lot  was  nearly  all  slack  instead  of  mine- 
run,  which  further  augmented  the  trouble.  When  the 
lot  was  tested  it  w^as  found  to  be  so  poor  in  quality 
that  the  price  paid  was  about  86  per  cent  of  the  con- 
tract price,  which  represented  a  reduction  of  about 
$150  on  the  shipment.  This  is,  I  think,  the  only  cor- 
rect way  to  sample  an  order  of  coal.  A  shovelful 
taken  in  1  or  2  places  is  not  a  true  representative 
sample,  and  the  importance  of  sampling  is  so  great 
that  much  time  may  be  well  spent  in  securing  a 
correct  sample,  on  which  there  can  be  no  question, 
and  on  which  analysis  can  be  depended  as  correct  and 
fair  to  both  the  dealer  and  the  buyer. 


At  Fontanelle,  Ia.,  engineers  employed  to  draw  up 
plans  for  the  citv  light  plant  and  water  plant  recently 
submitted  tentative  plans  to  the  council.  A  prospective 
route  for  a  transmission  line  from  Fontanelle  to  Green- 
field has  also  been  laid  out. 
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REPAIRING  WATER  JACKET  ON 

GAS  ENGINE 

By  B.  Lucky 

WHERE  I  am  employed  we  have  a  40-hp.  gas 
engine  that  has  the  cylinder  and  water  jacket 
cast  together  and  operates  on  the  hit  and  miss 
principle.  The  water  that  is  circulated  through 
the  jacket  is  taken  from  a  tank  on  the  roof  that  sup- 
plies the  whole  plant.  After  the  water  passes  through 
the  jacket  it  is  run  into  washing  tanks  about  the  plant. 
One  day  the  pipe  fitters  shut  the  water  off  from 
the  supply  tank  to  make  some  repairs,  not  thinking 
anything  about  the  gas  engine,  until  it  began  to  smoke, 
then  instead  of  telling  the  engineer  in  charge  or  stop- 
ping the  engine  they  turned  the  water  on  again.  When 
the  cold  water  reached  that  hot  cylinder  it  opened  up 


PIG.    1.      CRACK   IN   WATER  JACKET 

the  water  jacket  in  a  crack  that  extended  from  the 
top  of  the  exhaust  port  in  a  half  circle  to  the  cylinder 
head,  as  shown  in  the  sketch. 

Of  course  this  put  the  engine  out  of  service  and  we 
needed  it  every  minute.  So  we  got  busy  right  away. 
First,  we  removed  the  exhaust  valve  and  piping  also 
the  cylinder  head,  then  with  a  ratchet  drill,  drilled  a 
21/32-in.  hole  through  the  water  jacket  and  continued 
into  the  wall  of  the  cylinder  about  ^  in.  with  a  half- 
inch  drill.  This  was  tapped  for  a  ^-in  stud.  The 
stud  was  put  on  the  upper  side  of  the  crack  and 
with  a  nut  drawn  tight,  as  this  side  of  the  cylinder  got 
the  hottest  and  was  put  on  to  prevent  the  crack  from 
spreading  any  farther,  the  upper  half  having  risen 
above  the  lower  half  about  y^  in.  This  I  chipped  off 
until  the  surface  of  the  crack  was  even,  then  with  a 
diamond-pointed  chisel  followed  the  crack,  cutting  a 
groove  about  ys  in.  deep  which  was  filled  up  with 
small  stri])s  of  lead  driven  in  with  a  small  calking  tool. 

Using  a  piece  of  cardboard  I  made  a  pattern  for 
a  patch  to  cover  the  crack.  This  was  cut  out  of  1/16- 
in.  sheet  steel,  and  was  made  about  2  in.  \vide.  Along 
each  edge  were  drilled  3/l()-in.  holes  about  one 
inch  apart.  After  bending  and  forming  the  patch  to 
fit    the    cylinder    it    was   clamped    on    and   tised    as   a 


templet  to  drill  5/32-in.  holes  into  the  jacket.  This 
was  done  with  a  small  electric  drill,  which  was  bor- 
rowed from  an  automobile  plant  near  by.  These  holes 
were  tapped  for  10-24  machine  screws.  A  thick  paste 
was  then  made  from  peroxide  of  lead  or  litharge  (as 
it  is  sometimes  called)  and  glycerine  and  applied  to 
the  crack  and  patch,  which  was  then  screwed  down 
and  allowed  to  set  overnight.  The  next  morning  the 
engine  was  put  into  service  without  any  leakage. 

This  experience  has  taught  me  a  lesson  that  I 
think  will  be  a  benefit  to  other  engineers ;  that 
is,  to  be  sure  when  piping  the  water  lines  to  jackets, 
that  there  is  no  chance  for  the  water  to  drain  or 
siphon  entirely  out  of  the  jacket,  if  the  supply  should 
be  temporarily  shut  ofif  or  stopped  from  any  other 
cause.  Our  piping  not  being  arranged  that  way  as 
soon  as  the  pipe  fitters  parted  the  line  it  took  air,  and 
of  course,  allowed  all  the  water  contained  in  the  line 
to  siphon  out  into  the  washing  tanks.     If  our  piping 


FIG.    2.      WATER   JACKET    AFTER    REPAIR    WAS    MADE 

had  been  arranged  properly  the  jacket  would  never 
have  cracked  as  the  incoming  water  would  have  had 
its  temperature  raised  by  the  hot  water  in  the  jacket 
before  coming  in  contact  with  the  walls  of  the  cylin- 
der and  jacket.  As  it  is,  we  are  considering  ourselves 
lucky  that  we  have  any  engine  left. 


George  S.  Rice,  chief  mining  engineer  of  tlie  United 
vStates  Bureau  of  Mines  has  dedicated  to  public  use  a 
patent  just  issued  by  the  Government  for  a  hoisting  cage 
which  is  primarily  for  use  in  rescue  work,  but  can  be 
used  for  other  purposes. 

Mr.  Rice  in  describing  his  invention  states  that  it  has 
for  its  object  the  provision  of  a  novel  cage  which  shall 
have  peculiar  advantages  in  regard  to  portability  and  ease 
of  assembling  and  disassembling.  He  adds  that  althougli 
not  limited  to  such  use  it  is  of  especial  utility  in  mine 
re.^cue  work  as  an  emergency  cage. 


Recent  test  of  an  oil  burning  boiler  as  designed  with 
internal  furnace,  dry  back  and  special  Dutch  oven  ex- 
tension and  patented  by  John  Dick,  described  on  p.  405, 
of  April  15  issue  of  Practical  Engineer,  showed  a  per- 
formance of  170  hp.  for  a  boiler  rated  at  100  hp.,  and  with 
good  economy. 
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RUNNING  OIL  ENGINES  ON  THE  MANCHAUG  RIVER* 

Operating  Troubles  Encountered  During  Erection  of  Building 

By  C.  E.  Corning 


WHEN  first  taking  charge  of  the  power  depart- 
ment, Mr.  Curley  had  felt  it  necessary  to  hire 
a  gang  of  riggers  to  move  the  new  and  old 
machinery  into  the  new  power  house.  For 
some  weeks,  under  the  leadership  of  Mr.  Muggs,  they 
had  been  working  on  the  first  oil  engine  at  the  farther 
end  of  the  factory  grounds ;  now  that  a  foundation 
was  ready  for  it,  the  first  section  was  slowly  coming 
into  view  and  it  was  soon  to  be  ready  to  be  set  up. 
I'"erguson  suggested  that  a  man  be  sent  from  the  en- 
gine factory  to  do  the  most  important  part  of  the 
work,  but  Curley  objected  to  this,  saying  that  he 
would  have  no  trouble  in  doing  the  job.  Ferguson 
said  that  he  was  not  competent  to  do  it.  But  no 
sooner  had  the  work  of  re-assembling  the  many  parts 
begun  than  he  was  asked  all  sorts  of  questions  as  to 
how  this  and  that  went,  for  he  was  the  only  one  who 
knew  nuich  about  the  engines. 

Where  the  principal  difficulty  came  was  in  lining 
up  the  8  engine  bearings  and  the  2  for  the  generator, 
with  the  shafts  in  place,  and  after  one  or  two  had  tried 
it  a  man  who  had  had  experience  setting  up  steam 
engines  took  a  hand  and  pronounced  it  all  right. 

The  rings  in  the  pistons  were  cleaned  and  all  of  the 
valves  ground  so  the  engine  was  in  fair  shape  to 
start;  when  Ferguson  adjusted  the  fuel  valves  and 
when  the  air  and  oil  were  turned  on,  the  unit  ran  well 
for  the  first  start. 

It  had  been  the  custom  to  pipe  the  cooling  water, 
there  is  a  separate  pipe  leading  from  each  cylinder,  to 
a  funnel  near  the  floor,  so  that  the  temperature  of  the 
water  can  be  easily  taken  for  each  cylinder  separately. 
It  had  also  been  the  custom  to  run  the  cold  water  into 
the  bottom  and  discharge  it  from  the  top ;  but  in  this 
plant  it  was  the  practice  to  reverse  this  action,  which 
not  only  required  more  pipe  but  made  a  bad  appear- 
ance and  accomplished  no  better  results.  Ferguson 
was  in  favor  of  having  the  pipes  changed  so  that  the 
water  would  flow  in  the  opposite  direction ;  the  master 
mechanic,  however,  thought  that  3  pipes  were  unneces- 
sary, that  it  was  preferable  to  have  each  cylinder  dis- 
charge into  a  main  header  running  across  the  top 
of  all  of  the  cylinders.  This  arrangement  was  put 
into  efifect;  it  was  then  necessary  to  climb  to  the  top 
of  the  engine  and  feel  the  pipes  to  determine  how  the 
water  was  being  heated. 

In  building  the  new  power  house  it  was  often 
necessary  to  run  nights  and  Sundays ;  in  one  part 
plans  were  made  to  run  all  day  Sunday  and  the  follow- 
ing night  to  get  a  continuous  and  good  piece  of  con- 
crete. As  there  were  no  other  engineers  who  under- 
stood the  oil  engines  well  enough  to  run  them,  it 
threw  a  great  amount  of  extra  time  on  Ferguson  and 
his  assistant.  On  a  certain  Sunday  we  find  them 
working  at  repairs  to  get  the  plant  ready  for  another 
week,  when  about  ")  o'clock,  the  gasket  on  the  high- 
pressure  head  of  the  air  compression  blew  out  and 
Richards  set  about  putting  in  a  new  one.  Having  ex- 
perimented before  with  various  kinds  of  gaskets,  he 
concluded  that  asbestos  paper  about  3/64  in.  thick 
was  the  best,  as  it  could  not  burn  out  from  the  heat  of 
the  air.  It  was  well  that  he  had  renewed  this  gasket, 
for  the   next  afternoon   the   one   on   the   low-pressure 


'Continued  from  page  693,  July   15  issue. 


cylinder  of  the  other  compressor  blew  out,  and  as  it 
would  take  too  long  to  remove  the  piston  rod,  a  double 
gasket  was  put  in  and  cut  in  difiFerent  places,  which 
worked  all  right. 

Although  the  other  engine  had  just  been  fairly  well 
housed  over,  it  was  necessary  immediately  to  begin 
cutting  into  it  in  various  places  to  make  way  for  the 
forms  of  the  new  power  house.  Since  the  compressors 
were  in  a  fair  way  to  be  undermined  by  the  excavating 
for  the  boiler  room,  it  Was  decided  to  move  them  lo 
the  other  side  of  the  building  and  build  a  lean-to  over 
them.  In  moving  them  over  the  base  wall  of  the  new 
building,  one  of  the  machines  tried  to  turn  a  somer- 
sault, which  landed  it  upon  its  side  and  sprung  the 
shaft.  After  being  set  up  in  the  new  spot  the  com- 
pressors were  convenient  for  the  operators,  who  had 
to  climb  over  the  new  concrete  work  every  time. 
There  were  still  more  conveniences  to  come,  as  they 
realized  one  day  when  a  gang  of  carpenters  began  to 
put  shores  for  the  roof  girders  and  when  they  had 
finished  the  place  looked  like  a  forest  of  posts;  they 
were  placed  everywhere  around  the  switchboard,  so 
that  it  was  necessary  to  crawl  through  a  small  space 
under  one  of  the  panels  to  get  at  the  back  of  it. 

Cold  Weather  Troubles 

\4/^ITH  the  approach  of  winter,  no  precautions  were 
taken  to  protect  the  piping  from  freezing  and  thus 
trouble  resulted.  It  was  no  longer  a  question  of  sci- 
entific operation,  but  of  turning  over  with  regularity, 
and  it  was  very  seldom  that  something  did  not  require 
thawing  out  in  the  mornings.  The  air  lines  that  ran 
out  of  doors,  being  laid  on  the  top  of  the  ground  and 
having  many  pockets,  gave  much  trouble  in  this  re- 
spect and  as  this  air  was  used  to  force  the  fuel  oil 
from  the  large  tank  to  the  power  house,  there  was 
hardly  ever  time  to  try  to  thaw  it  out;  but  the  valve 
next  to  the  tank  was  shut  to  hold  what  air  was  in  it 
and  the  frozen  section  was  cut  out  and  a  new  piece 
put  in.  If  the  high-pressure  lines  froze  it  was  neces- 
sary to  stop  the  engine  that  the  frozen  pipe  supplied. 

One  day,  Richards  said  to  Ferguson:  "Do  you 
think  that  we  have  a  very  good  way  to  get  our  oil  up 
to  the  plant  here?" 

"It  would  be  all  right  if  it  were  laid  out  properly," 
replied  the  chief.  "But  they  were  in  such  a  hurry  to  get 
some  way  of  getting  enough  oil  up  here  for  2  engines 
that  they  simply  threw  the  pipe  down  on  the  ground 
and  connected  it  up.  You  have  seen  how  much  trou- 
ble and  bother  it  has  caused  us,  all  of  which  could 
have  been  avoided  if  the  pipes  had  been  buried  be- 
neath the  frost  line.  Although  compressed  air  is  often 
used  to  move  oils,  in  our  case  here  I  would  install  a 
small  triplex  pump  direct-connected  to  a  motor  of 
about  2  hp.  at  the  tanks,  having  it  low  enough  that 
the  oil  would  run  to  it  by  gravity  and  the  suction  ar- 
ranged so  that  any  one  of  the  4  tanks  could  be  emptied. 
I  should  place  this  in  a  small  fireproof  house  and  have 
the  switch  controlling  it  in  the  engine  room.  Thus, 
whenever  oil  was  needed  the  switch  could  be  thrown  ; 
the  motor,  being  small  enough  to  start  with  the  full 
line  voltage,  would  move  the  pump  so  that  the  oil 
would  come  at  once.  Two  advantages  would  be,  that 
there  woidd  be  no  long  air  line  or  tank  under  pressure 
to  give  trouble,  as  the  electric  line  would  hardly  ever 
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give  any  trouble,  and  if  the  oil  was  ever  thick  and 
heavy  in  the  pipe  in  winter  the  pump  would  quickly 
raise  sufficient  pressure  to  force  it  through,  while 
with  the  air  there  is  a  limit  to  the  pressure  that  may 
be  put  on  the  tank." 

Running  in  Parallel 

'PHE  engine  company  had  been  putting  new  gover- 
nors of  a  more  improved  pattern  on  the  engines 
and  these  were  equipped  with  an  adjustable  weight,  as 
many  steam  engines  have  to  make  slight  variations  in 
the  speed;  it  was  Ferguson's  custom  to  throw  in  the 
units  on  the  line  in  parallel  with  the  other  plants  with 
the  weights  set  to  keep  the  speed  as  low  as  possible, 
and  by  watching  the  ammeters  as  the  load  came  on  to 
put  them  far  enough  ahead  t?)  take  all  of  the  load  pos- 
sible and  still  not  allow  the  speed  to  raise  the  fre- 
quency above  60  cycles.  The  master  mechanic,  after 
observing  this  operation  for  several  days,  said  to 
the  engineer: 

"Why  do  you  do  that?  I  should  think  that  the 
engines  ought  to  take  their  share  of  the  load  without 
any  change  being  made  in  the  governor." 

"They  would  if  the  other  machines  would  slow  up 
enough  to  let  them ;  if  they  don't  we  have  to  come  up 
to  keep  ahead,  as  it  is  essential  for  economy  that  we 
do  as  much  as  we  can  and  let  the  steam  engines  do 
what  we  cannot  do  and  it  is  very  seldom  that  a  num- 
ber of  alternating-current  generators  will  equally  di- 
vide the  load  if  some  adjustment  is  not  made  in  their 
speed." 

Mr.  Curley  could  not  be  convinced  and  quoted 
steam  turbine  experiences  to  bear  out  his  theory,  but 
Ferguson  answered : 

"In  the  case  of  your  turbines  you  had  a  generator 
running  at  3600  r.p.m.  with  a  continuous  pressure 
behind  it,  while  here  we  have  a  generator  running  at 
165  r.p.m.  and  getting  a  power  stroke  every  120  deg., 
which  should  make  some  difference." 

Mr.  Curley  had  an  assistant,  a  Mr.  Ronds  who, 
like  himself,  had  graduated  from  a  technical  school ; 
so  they  must  have  some  students  from  a  near-by 
school  to  make  a  test  on  one  of  the  engines  with  all 
of  the  timber  work  and  other  building  paraphernalia 
around  them,  when  it  would  have  been  much  better 
to  have  waited  until  the  power  house  was  finished. 
They  came  on  one  of  the  coldest  mornings  in  the 
winter  and  the  indicators  and  reducing  motions  hav- 
ing been  put  on  the  night  before,  they  prepared  to 
take  cards,  weigh  the  oil,  etc.  When  the  cooling 
pump  was  started,  there  was  some  delay  about  get- 
ting water,  so  it  was  necessary  to  turn  on  the  town 
supply.  Ferguson  repaired  to  the  bank  of  the  pond  to 
investigate  and  soon  had  a  good  fire  on  the  ice  around 
the  suction  pipe. 

Inside,  the  professor  was  trying  to  apply  gas 
engine  theory  to  the  oil  and  it  did  not  seem  to  work 
out  in  practice;  then,  to  make  it  more  interesting,  the 
fuel  oil  evinced  a  desire  to  stop  running  on  account 
of  the  low  head  from  the  temporary  weighing  tank. 
As  a  consequence,  the  engine  began  to  throw  off  her 
load  and  finally  the  test  had  to  be  given  up  while  the 
professor  and  Mr.  Curley  tried  to  locate  the  trouble 
in  one  of  the  governors,  with  no  result. 

When  at  last  the  days  began  to  grow  warmer,  Fer- 
guson and  his  men  welcomed  it,  for  it  meant  the  end 
of  freezing  troubles;  but  there  were  others  in  store 
for  them.  The  crossheads  of  the  air  compressors,  not 
being  heavy  enough  for  the  work,  began  to  break  and 
when  4  had  gone  that  way  steel  castings  were  substi- 
tuted instead  of  cast  iron. 


The  men  began  to  work  on  the  forms  for  the  con- 
crete roof  and  before  the  cement  was  poured  in,  it  was 
necessary  to  wash  out  the  dirt  with  the  fire  hose ;  as 
most  of  the  paper  covering  the  engine  room  roof  was 
full  of  holes,  streams  of  water  began  to  fall  on  any- 
thing that  happened  to  be  under  them  whether  it  was 
engines,  generators  or  motors.  It  was  useless  to 
make  any  complaint  to  the  construction  department, 
for  it  was  a  case  of  every  department  look  out  for  num- 
ber one.  To  vary  the  monotony,  there  were  showers 
of  dust  and  flying  timbers  that  sometimes  broke 
through  the  roof  of  the  compressor  shed,  but  fortu- 
nately did  no  damage.  There  was  no  lack  of  excite- 
ment. Once  Ferguson  and  Richards  narrowly  escaped 
injury  by  the  fittings  in  the  high-pressure  air  line 
bursting,  from  which  fragments  flew  in  all  directions. 
To  crown  it  all,  Curley  desired  to  take  Richards  out 
to  help  move -in  the  new  engine  which  the  company 
had  purchased,  since  his  gang  of  riggers  had  gone  to 
other  fields,  and  he  was  going  to  move  a  piece  of 
machinery  weighing  25  tons  with  a  crowd  of  inexpe- 
rienced men.  Though  Ferguson  strenuously  objected 
to  this  move,  it  went  through  and  one  day  while  run- 
ning down  an  incline  Richard's  foot  was  caught  under 
one  of  the  rolls  and  he  was  laid  up  so  that  he  was  no 
use  to  either  Curley  or  Ferguson. 

Thus  it  seemed  that  in  spite  of  all  the  operators 
could  do  they  were  in  the  midst  of  chaos;  for  it  is 
doubtful  if  such  machines  were  ever  run  under  such 
conditions  and  although  Ferguson  had  been  successful 
in  giving  the  best  service  that  the  company  had  ever 
received  from  its  oil  engines,  most  engineers  will 
agree  with  him  in  feeling  that  such  a  position  carried 
with  it  too  much  care  for  the  credit  that  was  gained. 
As  he  saw  that  it  would  still  be  a  long  time  before 
the  building  would  be  completed,  he  informed  Mr.  Cur- 
ley of  his  intention  of  leaving  for  the  steam  engine 
field  and  even  though  he  was  approached  with  all  sorts 
of  offers  from  the  company,  his  mind  was  fully  made 
up  that  to  handle  an  oil  plant  it  was  necessary  to  have 
cooperation  from  all  and  this  was  impossible  to  get 
there.  He  could  truthfully  say  that  in  all  of  his  expe- 
riences there  were  none  that  could  compare  to  those 
while  running  oil  engines  on  the  Manchaug  River. 

Where  a  hardwood  floor  is  required  over  a  concrete 
slab,  the  common  way  is  to  lay  bevelled  screeds  about  I2 
or  15  in.  on  centers,  bed  these  in  cinder  concrete,  over 
them  lay  a  i-in.  or  2-in.  rough  floor,  and  on  top  of  this 
lay  the  hardwood,  %-in.  as  a  rule.  The  Aberthaw  Con- 
struction Co.,  Boston,  has  laid  an  excellent  hardwood 
floor  by  putting  down  l^-'m.  form  lumber  on  top  of  the 
rough  concrete,  laid  diagonally  to  the  finished  floor  and 
on  top  of  this  nailing  the  hardwood.  This  was  done 
on  a  government  job.  However,  the  boarding  is  to  be 
laid,  the  hardwood  is  much  better  square  edged  than 
tongued  and  grooved.  Where  square  edged,  if  the  floor 
boards  warp,  the  edges  do  not  split.  If  repairs  are  neces- 
sary, a  board  can  be  taken  out  without  ruining  the  floor 
around  it,  and  it  will  be  found  that  the  boards  will  wear 
better 'when  square  edged  than  when  grooved. 

The  boarding  should  be  laid  the  way  of  the  greatest 
traffic,  that  is,  trucking  should  not  run  at  right  angles 
to  the  floor  boards  if  this  can  be  avoided.  When  the 
progress  of  traffic  is  definite  it  will  pay  to  change  the 
direction  of  the  boarding  where  the  turn  in  traffic  comes. 

For  wet  floors  the  Aberthaw  Construction  Co.  does 
not  use  maple.  Rift  hard  pine,  which  is  full  of  pitch, 
is  very  much  better.  There  are  preparations  sold  for 
preserving  wood  floors  from  the  effect  of  wetting.  They 
are  quite  worth  looking  into. 


Aueust  ir>,  1913 


PRACTICAL     ENGINEER 


793 


CONST  AN  rS  FOR  BRAKE  HORSE- 
POWER OF  GAS  ENGINE 

r>\  R.  M.  FoTiii<:RiN{;H.\.\r 

IN  figuring  the  brake  horsepower  of  gas  engines, 
the  piston  speed  and  number  of  cylinders  as  well 
as  diameter  of  cylinders  must  be-  taken  into  ac- 
count, and  also  the  kind  of  gas  used  and  the  effi- 
ciency of  the  machine.  The  kind  of  gas  will  affect 
the  mean  effective  pressure  secured,  and  the  mechan- 
ical efficiency  will  govern  the  amount  of  power  which 
is  left  after  the  engine  itself  has  been  driven. 

In  the  tables  found  in  the  data  sheets  of  this  issue, 
the  constants  C  and  C^  have  been  secured  from  actual 
tests  on  engines  in  use  with  natural  gas  having  a 
heat  value  of  1000  B.t.u.  per  cu.  ft.  For  the  4-cycle 
engine  a  mean  effective  pressure  of  about  77  lb.  per 
sq.  in.  has  been  used  and  the  mechanical  efficiency 
of  ST)  per  cent,  as  these  have  been  found  to  agree  close- 
ly with  average  practice.  For  the  2-cycle  engine  a 
mean  effective  pressure  of  67  lb.  has  been  used,  and 
a  mechanical  efficiency  of  71  per  cent,  this  low 
mechanical  efficiency  being  taken  because  of  the  air 
pump  resistance  required  to  compress  the  charge 
which  amounts  to  about  6.5  lb.  per  sq.  in.  of  cylinder 
area  of  the  main  piston.  The  values  and  constants 
are  explained  on  the  data  sheets. 

To  find  the  brake  horsepower  for  a  single-acting, 
4-cycle  gas  engine,  multiply  the  constant  C  by  the 
piston  speed  in  feet  per  minute  and  by  the  number 
of  cylinders  on  the  engine,  the  constant  being  taken 
for  the  diameter  of  cylinder  in  the  engine  under  con- 
sideration. F"or  a  2-cycle  engine,  the  horsepower  is 
found  by  multiplying  the  constant  C  for  the  given 
size  cylinder  by  the  piston  speed  in  feet  per  minute 
and  by  the  number  of  cylinders  on  the  engine.  In 
either  case,  if  the  engine  is  double  acting,  the  brake 
horsepower  as  found  should  be  multiplied  by  2. 

In  case  the  brake  horsepower  and  the  piston  speed 
are  known,  and  it  is  desired  to  find  the  diameter  of 
cylinder  required,  the  process  would  be  to  divide  the 
required  brake  horsepower  by  the  piston  speed  in  feet 
per  minute  and  the  number  of  cylinders,  giving  the 
value  of  constant  C,  and  opposite  this  value  in  the 
table  would  be  found  the  corresponding  diameter  of 
cylinder.  The  same  process  would  be  carried  out 
for  a  2-cycle  engine,  except  that  in  the  table  the  diam- 
eter op]:)Osite  the  value  C,  would  be  the  one  required. 
The  horsepower  as  calculated  by  the  use  of  these 
constants  is  the  normal  or  rated  power,  and  the  engine 
should  be  capable  of  carrying  an  overload  of  15  per 
cent  in  excess  of  this  for  short  periods. 


KNOCK  IN  OIL  ENGINE 

BV    J.    B.    W.\LKER 

rHE  engine  in  question  is  a  10-hp.  Muncie  oil  en- 
gine. It  is  a  2-cycle  engine  with  cylinder  lying 
in  a  horizontal  plane. 

I  first  noticed  a  sharp  click  in  the  cylinder, 
just  loud  enough  to  be  detected  with  the  ear.  It 
gradually  got  louder  until  I  thought  it  time  to  examine 
the  bearing,  etc.,  inside  the  cylinder.  The  pin  bear- 
ing seemed  to  be  in  good  condition,  but  just  a  little 
loose  according  to  my  ideas.  I  tightened  this  bearing 
just  a  fraction  and  replaced  piston  in  engine.  The 
knock  was  gone  and  the  engine  ran  as  well  as  could 
be  wished  for,  about  10  min.,  then  it  started  in  again 
worse  than  ever. 


The  next  time  I  took  it  out  I  took  up  the  side  play 
on  the  pin  (about  '4  '"•)  with  lead  washers.  This  did 
not  help  in  the  least.  All  of  the  bearings  ran  cool 
as  could  be  expected. 

Another  examination  showed  that  the  piston  and 
cylinder  were  worn  so  that  piston  had  about  twice  as 
much  play  in  the  vertical  plane  as  in  the  horizontal. 
The  piston  had  been  working  crosswise  in  the  cylin- 
der, causing  the  knock.  I  loosened  the  pin  bearing, 
as  much  as  I  thought  it  would  stand  without 
knocking,  so  that  it  would  not  grip  the  piston  pin  when 
it  started  up  but  would  allow  the  piston  to  slide 
on  bottom  of  the  cylinder  because  of  its  own  weight. 
This  remedied  the  trouble  and  I  have  heard  the  click 
but  2  or  3  times  since. 


GAS  PRODUCER  ISOLATED  PLANT 

Figures  from  the  Colorado  School  of  Mines  on  Com- 
mercial  Operation  with   Emergency   Load 

By  R.  S.  Hawley 

RECENTLY  an  experiment  made  at  the  School  of 
Mines  with  the  gas  producer  plant  has  furnished 
some  interesting  and  instructive  data  along  the 
line  of  power  costs.     While  repairs  were  made 
by  the  Golden  Illuminating  Co.  on  its  substation,  ar- 
rangements were  made  to  throw  the  day  load  to  the 
power  plant  at  the  School  of  Mines. 

This  could  not  be  considered  a  complete  test  and 
did  not  prove  what  the  plant  is  capable  of  doing,  yet 
it  did  show  the  operation  under  actual  conditions  of 
service.  The  load  was  carried  for  3  days  in  succession, 
but  for  a  period  of  less  than  8  hours  out  of  each  24. 
The  load  factor  was  about  40  per  cent.  These  con- 
ditions were  not  favorable  to  the  plant,  yet  the  coal 
consumption  was  less  than  3  lb.  per  kw.-hr.,  based  on 
the  total  output  for  the  3  days.  A  lignite  coal,  having 
a  calorific  value  of  10,800  B.t.u.,  was  used. 

Seven  thousand  two  hundred  gallons  of  water  were 
used  for  cylinder  cooling,  which  is  a  rate  of  about 
350  gal.  an  hour.  At  the  usual  cost  of  water,  10  cents 
to  25  cents  a  thousand  gallons,  it  will  be  seen  that  the 
water  supply  is  a  factor  to  be  considered  in  the  in- 
stallation of  a  gas  producer  plant.  During  this  run 
the  cost  of  water  was  60  per  cent  of  the  cost  of  fuel. 
.At  full  load  the  engine  would  require  about  8  gal.  of 
water  per  hp.-hr.,  at  a  temperatrue  range  of  60  deg. 
to  115  deg.  and  proportionately  more  with  a  tempera- 
ture range  of  from  115  deg.  to  150  deg.  The  cost  of 
water  could  be  reduced  fully  75  per  cent  by  the  instal- 
lation of  a  cooling  device,  by  which  the  water  could 
be  cooled  and  re-used  by  the  engine.  The  saving  in 
one  year  under  ordinary  conditions  of  operation  should 
pay  for  the  water  cooler. 

The  thermal  efficiency  of  the  plant  was  10  per 
cent.  Lender  favorable  conditions  a  thermal  efficiency 
of  15  per  cent  or  more  might  be  expected. — School  of 
Mines   Magazine. 


Thk  Co.mmittei-:  of  M.vn.\gemext  of  the  Interna- 
tional Engineering  Congress.  191 5,  announces  that  Col. 
Geo.  W.  Goethals,  Chairman  of  the  Isthmian  Canal  Com- 
mission and  Chief  Engineer  of  the  Panama  Canal,  has 
consented  to  accept  the  Honorary  Presidency  of  the  Con- 
gress and  will  preside  in  person  over  the  general  sessions 
to  be  held  in  S;m  I'rancisco,  September  20-25.  1915. 
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FOREIGN  DEVELOPMENT  IN  THE  POWER  PLANT  FIELD 


Chemically  Pure  Iron  for  Electric  Motors 
By  J.  H.  Blakey 


RECENT  attempts  to  obtain  a  chemically  pure 
iron  by  means  of  electrolysis  have  been  so  suc- 
cessful that  it  is  thought  that  for  certain  special 
purposes  this  form  of  iron  is  likely  to  take 
the  place  of  steel  in  the  manufacture  of  electrical  ma- 
chinery. The  operation  is  in  practical  use  in  the  work- 
shops of  the  Langbein,  Pfanhauser  Co.,  at  Leipsic,  and 
is  due  to  M.  Fischer.  The  method  consists  in  produc- 
ing a  pure  metal  from  a  salt  of  iron  by  electrolysis. 
Hitherto  all  attempts  in  this  direction  have  been  of  no 
practical  value  because  of  the  presence  of  hydrogen  in 
the  product,  which  had  the  efifect  of  rendering  it 
porous  and  of  no  consistence. 

M.  Fischer  has  succeeded  in  overcoming  this  dif- 
ficulty, and  an  iron  can  now  be  produced  which  is 
free  from  hydrogen,  and  is  as  light  as  aluminum. 
It  has  greater  magnetic  permeability ;  that  is,  it  mag- 
netizes and  demagnetizes  more  easily  than  ordinary 
iron,  and  does  not  retain  any  residual  magnetism  :  all 
of  which  properties  make  it  valuable  for  the  manu- 
facture of  armature  plates.  In  a  test  recently  made 
of  2  motors  of  exactly  the  same  size  and  build,  one  of 
which  had  armature  plates  of  steel  and  the  other  of 
electrolytic  iron,  it  was  found  that  under  identical  con- 
ditions the  former  developed  J/2  hp.  and  the  latter  1.3 
hp.  If  these  figures  are  to  be  relied  upon,  there  can  be 
no  question  of  the  value  of  this  new  form  of  iron  for 
electrical   construction. 

Impermeable  Concrete 

T'HE  production  of  an  impermeable  concrete  has  oc- 
cupied the  attention  of  cement  men  for  a  long  time. 
At  the  congress  of  the  International  Association  for 
the  Testing  of  Materials  held  in  New  York,  the  report 
of  M.  Grittner,  of  Buda  Pest,  indicates  that  the  prod- 
ucts ofifered  thus  far  for  the  impermeableization  of 
cement  have  not  been  very  satisfactory.  Two  proc- 
esses only  have  been  successful:  (1)  Fluatation,  or 
treatment  with  fluoric  acid ;  which  is  costly  on  ac- 
count of  the  time  and  labor  involved.  (2)  The  em- 
ployment of-  an  8  per  cent  solution  of  potassium  soap 
(black  soft-soap)  instead  of  water  in  the  preparation 
of  the  concrete,  on  the  condition  of  using  a  proportion 
of  at  least  300  kg.  of  cement  per  cubic  meter  (500  lb. 
per  cubic  yard.) 

In  the  course  of  the  discussion  which  followed,  M. 
Gary  stated  that  he  had  made  experiments  with  20 
impermeableizing  materials  of  various  kinds.  At  the 
l)eginning  the  results  are  often  excellent,  especially 
with  a  mortar  containing  5  per  cent  of  potassium  soap 
and  4  or  5  per  cent  of  a  heavy  oil  in  emulsion;  but 
always  when  the  water  has  evaporated  the  materials 
lose  their  efficiency.  The  only  satisfactory  method, 
according  to  him,  is  to  coat  the  concrete  with  several 
ap])lications  of  pure  cement  and  then  to  paint  with  tar. 
In  Paris,  at  the  laboratory  of  the  Ecole  des  Fonts 
et  Chausses,  it  has  been  recognized  that  all  the  im- 
permeableizing products  of  commerce,  which  some- 
times give  a  ])erfect  waterproofing  under  fcclile  pres- 
sure (a  few  inches  of  water),  are  all  useless  under 
strong  pressure,  and  then  generally  the  mortars  made 
with  them  become  more  permeable  than  those  which 
do  not  contain  them. 

A  concrete  with  a  high  proportion  of  cement,  and 
covered  with  tar.  seems  to  offer  the  i)est  solution      'I'hc 


coating  of  tar  should  be  thin,  as  being  less  liable  to 
crack,  and  the  upper  face  of  the  concrete  should  be  of 
a  rich  mixture,  if  not  pure  cement,  as  the  tar  will  not 
form  a  water-tight  coating  on  a  thin  concrete. 

Transformation    of    Sunlight    into    Electrical    Energy 

JN  the  Zeits.  fur  Elektrothermie,  M.  C.  Winther  de- 
scribes his  photopile,  which  is  an  instrument  for 
the  transformation  of  the  energy  of  sunlight  into 
electricity.  The  inventor,  having  established  the  fact 
that  the  ultra-violet  rays  of  sunlight  efifect  certain 
chemical  reactions,  as  the  oxidation,  for  instance,  of  a 
solution  of  ferrous  oxalate  in  the  presence  of  air,  con- 
ceived the  idea  of  storing  the  energy  of  the  ultra- 
violet rays  by  making  them  perform  a  chemical  trans- 
formation which  later  could  be  utilized  for  the  pro- 
duction of  electrical  energy.  The  cycle  of  operations 
consists,  so  to  speak,  in  creating  by  means  of  the 
energy  of  the  sunlight,  a  chemical  construction  which 
on  being  destroyed  gives  back  the  energy  required  to 
produce  it,  in  another  form.  The  chemicals  used  are 
an  aqueous  solution  of  ferrous  chloride  and  mercuric 
chloride,  which  when  exposed  to  the  ultra-violet  rays 
are  changed  into  ferric  chloride  and  mercurous  chlo- 
ride, according  to  the  following  formula : 

Fe  Clo+Hg  Clj+luminous  energy=Fe  Cls+Hg  CI 
which  is  a  combination  that  remains  stable  at  tempera- 
tures below  40  deg.  C.  or  104  deg.  F.  If  at  a  tem- 
perature below  40  deg.  C.  electrodes  are  introduced 
into  the  solution,  there  results  immediately  the  pro- 
duction of  a  current  of  electricity  which  continues  until 
the  complete  reproduction  of  the  original  constituents. 
As  the  temperature  afifects  the  intensity  of  the  current 
it  is  possible  to  get  electrical  energy  in  usable  quanti- 
ties, a  result  which  has  never  before  been  attained 
with  the  photopiles  previously  in  use. 

Unfortunately  the  solar  spectrum  is  not  very  rich 
in  the  ultra-violet  rays  which  serve  as  an  intermediary 
in  this  transformation.  It  may  be  discovered,  how- 
ever, that  there  are  other  rays  having  this  property, 
and  also  it  is  possible  that  other  elements  may  be 
used,  in  which  the  chemical  action  will  be  greater  than 
in  those  chosen  by  M.  Winther.  In  any  case,  the  in- 
ventor of  this  new  photopile  has  great  hopes  of  being 
able  to  produce  an  electrical  current  which  will  be 
suitable  for  industrial  purposes. 


Arr.xngements  .are  going  forward  rapidly  for  the 
National  Gas  Power  Show  of  the  National  Gas  Engine 
Association,  to  be  held  in  Kansas  City,  Mo.,  August  16 
to  23.  A  special  train  will  leave  Chicago  at  6  o'clock  on 
August  15,  from  the  Santa  Fe  Railroad,  arriving  in 
Kansas  City  on  the  morning  of  the  16. 

Special  days  have  been  arranged  at  the  show,  as 
follows:  Opening  night,  Saturday  the  16,  7  p.m..  Mon- 
day the  18,  Commercial  Day;  Tuesday  the  19,  Tractor 
Day;  Wednesday  the  20,  Ladies'  Day;  Thursdav  the  21. 
Dealers'  Day ;  Friday  the  22.  Farmers'  Day ;  Saturday 
the  23,  Get-Together  Day.  Over  100  exhibits  are  as- 
sured, and  short  talks  will  be  given  each  day  from  2  to 
3  p.m.,  on  subjects  pertaining  to  gas  engines.  H.  R. 
Brate,  Secretary  of  the  Association,  whose  address  is 
The  Coates  House,  Kansas  City.  Mo.,  will  make  hotel 
reservations  for  those  who  wish  it,  and  who  specify  the 
kind  of  room  desired  and  the  amount  to  be  paid. 
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Care  of  Flue  Gas 

Will'-X  a  piece  of  work  has  been  done  it  is  al- 
ways interesting  to  l{X)k  it  over  and  see  where 
an  improvement,  if  any,  could  have  l^een  made. 
It  is  just  so  ivith  the  burning  of  fuel.  The 
fact  that  it  burned  and  produced  sufficient  steam  to  do 
the  required  work  is  no  indication  that  conditions  were 
such  that  the  greatest  amount  of  heat  possible  was 
transferred  to  the  water,  nor  that  all  the  combustible 
matter  in  the  coal  was  properly  o.xidized.  Analysis  of 
Hue  gases  is  the  most  convenient  and  e.xact  means  we 
liave  at  present  of  determining  whether  the  furnace 
conditions  are  right  and  whether  combustion  is  com- 
plete. 

To  secure  accurate  results,  great  care  should  be 
exercised  in  taking  the  sample  of  flue  gas  to  be  ana- 
lyzed. It  is  generally  conceded  that  the  proper  place 
to  secure  the  sample  is  just  as  the  gases  leave  the 
heating  surface  of  the  boiler  for  the  stack.  At  this 
point  combustion  should  be  completed,  for  if  it  is  not 
it  will  be  of  no  further  value  in  producing  steam  in 
the  boiler.  Any  further  along  in  the  breeching  is  liable 
to  error  due  to  leaks  that  are  apt  to  be  present  at  the 
damper  and  in  the  breeching. 

The  sampling  tube  inserted  into  the  gas  space 
should  be  of  glass  or  porcelain  as  the  action  of  the 
gases  on  metal  may  cause  considerable  error  in  the 
results  of  the  gas  analysis,  and  the  tube  should  extend 
sufficiently  into  the  gas  space  to  avoid  any  stratifica- 
tion. Methods  employed  for  drawing  the  gas  from  the 
flue  depend  somewhat  upon  the  instrument  used  for 
making  the  analysis. 

Where  the  gas  is  to  be  analyzed  immediately  and 
in  the  boiler  room,  a  rubber  bulb  pump  serves  very 
nicely.  In  cases  where  a  sample  is  to  be  collected  ex- 
tending over  a  period  of  time  for  analysis  at  another 
time  or  place,  some  form  of  automatic  pump  is  desir- 
able such  as  a  jet  or  fall  pump.  Where  the  analysis 
is  to  be  made  immediately,  some  means  should  be  pro- 
vided to  cool  the  gas  down  to  the  temperature  of  the 
room   before  the   analysis  is  started. 

For  power  plant  operation  the  Hays  gas  analysis 
instrument  is  used  extensively,  and,  while  not  so  accu- 
rate as  some  used  in  exact  tests  of  a  plant,  it  is  easily 
liandled  and  convenient  for  carrying  about.  For  check- 
ing up  combustion  in  daily  operation,  the  instrument 
is  sufficientlv  accurate  and  the  test  can  be  made  rap- 
idly. 

The  principle  of  operation  is  to  measure  the  gas; 
then  l)y  passing  it  into  contact  with  a  solution  of 
strong  caustic  potash,  which  absorbs  the  CO,,  and 
measuring  the  remaining  gas,  we  are  able  to  determine 
the  percentage  of  CO,.  Passing  the  remainder  into 
an  alkaline  pyrogallol  solution,  removes  the  oxygen ; 
then  in  a  similar  manner  the  CO  is  removed  by  an 
ammoniacal  cuprous  chloride  solution.  This  method  is 
the  same  as  employed  in  the  Orsat  apparatus  and  the 
detailed  directions  which  follow  are  applicable  in  a 
general  way  to  the  Orsat  as  well  as  the  Hays. 

Operating  Instructions  for  Gas  Analysis  Instrument 

CLAMPS,  PCI,  2  and  3  will  be  set  on  the  tubes  when 
the  instrument  arrives.  Continued  pressure  will 
flatten  the  tubes.  When  the  instrument  is  not  in  use, 
hang  it  on  a  nail,  using  the  hole,  H3.  Slip  clamps  off 
tubes    by     springing    open     and     pulling    up.       Reset 


Analysis  Instrument 

clamps  before  taking  instrument  down,  as  the  chemi- 
cals will  flow  into  B,  and  necessitate  washing  the 
latter  out  thoroughly. 

(las  mixtures  are  analyzed  by  the  volumetric 
method,  i.e.,  the  quantity  of  gas  called  for  by  the 
burette  B,  is  taken  and  carefully  measured.  The  CO., 
()  and  Co  are  then  removed  in  turn  by  absorption, 
the  gas  residue  being  measured  in  each  case  and  a 
reading  taken. 

Volume  of  a  gas  is  afifected  by  both  temperatures 
and  pressures.  Gases  expand  and  contract  with  heat 
and  cold  and  with  changes  of  pressures.  On  this 
account  it  is  necessary  that  all  measurements  applied 
to  any  gas  sample  should  be  taken  under  like  condi- 
tions of  temperature  and  pressure.  For  the  purpose 
of  regulating  the  temperatures,  the  burette  B,  in  which 
the  gas  is  measured,  is  water-jacketed.  For  the  pur- 
pose of  passing  the  gas  back  and  forth  between  the 
burette  and  absorption  vessels,  the  leveling  bottle  L, 
is  employed. 

Remove  the  rubber  hood  H,  and  fill  jacket  J,  with 
distilled  water  if  available.  Clear  water  must  be  used 
in  any  event. 

Fill  L  about  %  full  of  clear  water  and  add  about 
a  teaspoonful  of  some  acid.     The  acid,   like  distilled 
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water,  is  not  strictly  necessary,  but  its  use  is  recom- 
mended for  precautionary  reasons  which  will  be  ex- 
plained  later. 

Set  the  clamps  PCI,  PC2,  and  PC3  on  the  rubber 
tubes.  This  is  accomplished  by  squeezing  the  clamps 
open  and  pushing  downwards,  at  the  same  time  sup- 
porting the  rubber  tube  on  the  underside  with  the 
fingers. 

A  bottle  containing  caustic  potash  sticks  is  filled 
with  water  and  shaken  until  the  sticks  are  dissolved, 
making  a  5  per  cent  solution.  Set  the  bottle  aside  to 
cool. 

Remove  the  glass  plug  from  the  air  vent  into  CO. 
chamber,  also  the  stopper  from  L.  Place  these  in  the 
instrument  case  under  the  burette  or  you  may  mislay 
them. 

Insert  the  glass  filling  funnel  in-  the  hole  Hi,  and 
connect  with  filling  tube. 
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Remove  the  leveling  bottle  from  its  compartment 
and  hold  in  the  left  hand.  With  the  right  hand  set 
the  lever  handle  of  cock  G  in  a  vertical  position.  Raise 
the  bottle  and  water  will  flow  from  it  through  the  con- 
necting tube  into  the  burette,  driving  out  the  air  from 
the  latter  through  the  air  vent  in  the  cock  G.  Raise 
the  bottle  until  the  water  pinches  out  in  the  capillary 
tube  at  the  top  of  the  bulb.  This  locks  the  burette 
and  holds  the  water  in  the  capillary  tube. 

Pour  about  Sys  ounces  of  the  cooled  potash  solu- 
tion in  the  beaker  furnished  with  the  instrument.  Fill 
the  funnel  from  the  beaker  and  squeeze  the  clamp 
(  PCI)  open.  The  water  in  the  burette  will  fall  and 
pull  the  potash  down  into  the  COg  chamber.  It  will 
be  necessary  to  raise  the  water  to  the  top  of  the  bur- 
ette several  times  in  order  to  get  all  of  the  potash  into 
its  compartment. 

Watch  the  glass  tube,  Fl,  at  the  top  of  the  CO, 
chamber.  The  potash  must  be  drawn  up  into  the 
curved  capillary  tube,  but  must  not  be  drawn  over  into 
B.  The  potash  will  reach  the  capillary  tube  before 
you  have  introduced  the  3ys  ounces.  To  get  the  re- 
mainder into  the  chamber,  force  a  little  air  over  upon 
the  potash  from  the  burette.  To  do  this  squeeze  the 
clamp  open  and  raise  L.  This  will  cause  the  level  of 
the  potash  to  fall  in  the  CO,  chamber  and  air  will  be 
bubbled  out  through  the  solution  in  the  funnel.  You 
will  now  be  able  to  introduce  the  remainder  of  the 
potash  solution. 

If,  at  any  time  after  the  instrument  has  been  put  in 
use,  you  are  unable  to  raise  the  potash  into  the  capil- 
lary tube,  it  will  be  evidence  that  some  of  the  solution 
has  been  lost,  either  through  the  air  vent  or  into  the 
burette.  There  should  be  enough  potash  in  the  cham- 
ber to  form  a  seal,  otherwise  air  will  be  drawn  through 
and  will  bubble  up  into  the  glass  tube  Fl.  When  this 
occurs  it  is  necessary  to  add  a  little  potash  or  a  little 
water. 

The  determination  of  CO,  including  the  time  taken 
to  draw  the  gas,  can  be  made  in  45  sec.  The  oxygen 
and  CO  absorptions  require  about  5  min.  each. 

To  charge  the  instrument  with  the  oxygen  absorb- 
er, proceed  as  follows :  Disconnect  the  rubber  tube 
from  the  nipple  of  the  displacement  tube  at  the  rear 
of  O.  The  nipples  of  the  O  and  CO  tubes  are  rubber- 
connected  by  means  of  a  glass  tee  with  a  rubber  ex- 
pansion bag.  Attach  a  piece  of  rubber  tubing  about 
12  in.  long  to  the  glass  nipple  and  insert  the  tubing 
in  the  bottle  of  pyro  solution,  well  below  the  surface 
of  the  liquid.  Then,  by  means  of  the  leveling  bottle, 
draw  the  pyro  solution  into  the  O  tube  until  it  rises 
to  the  capillary  tube  at  the  top.  Enough  sokition 
should  be  introduced  to  completely  fill  the  central 
tube  and  form  a  seal  about  the  bottom  of  it.  Proceed 
in  exactly  the  same  manner  to  charge  the  CO  tube  with 
the  cuprous  solution.  You  will,  of  course,  use  the 
clamp  PC2  when  working  on  the  O  tube,  and  PCS 
when  working  on  the  CO  tube. 

Be  sure  and  keep  the  bottles  containing  the  O  and 
CO  solutions  tightly  stoppered  a-s  the  solutions  lose 
strength  very  rapidly  when  exposed  to  air.  The  pyro 
solution  is  affected  by  light.  Keep  the  bottle  wrapped 
in  dark  paper. 

To  empty  the  instrument  of  stale  solutions,  proceed 
as  follows :  First,  pass  air  from  the  burette  into  the 
absorption  tube  or  chamber.  Next,  make  the  connec- 
tions as  in  filling,  i.e.,  if  emptying  the  potash  chamber, 
connect  the  filling  funnel.  If  emptying  the  O  or  CO 
tube,  attach  a  rubber  tube  to  the  nipple  of  the  displace- 


ment tube.  Invert  the  instrument  and  if  liquid  does  not 
run  out,  put  the  lever  of  the  cock  in  the  vertical  position, 
and  open  the  pinch  clamp.  This  will  permit  air  to  enter 
and  the  liquid  will  flow  out. 

In   the   next   article  on   this   subject   the   steps   taken 
in  analyzing  a  sample  of  the  gas  will  be  given  in  detail. 


DEVELOPMENT  OF  POWER  PLANT 

At  the  Riverside  &  Dan  River  Cotton  Mills 

RAPID  growth  in  the  last  10  yr.  of  the  Dan 
River  branch  of  these  mills  at  Danville,  Vir- 
ginia, from  a  plant  of  43,000  spindles  to  one  of 
208,000  spindles  has,  of  course,  necessitated 
large  and  frequent  additions  to  the  power  plant.  The 
engineering  work  for  the  development  of  this  property 
has  been  in  the  hands  of  Lockwood,  Greene  &  Co., 
of  Boston. 

The  first  mill  was  supplied  with  power  from  a 
hydro-electric  plant  which  the  company  developed  on 
the  Dan  River  a  half  mile  from  the  mill.  When  the 
No.  2  mill  was  built  in  1906  a  steam  power  plant  was 
erected  and  an  1875  k.v.a.  Allis-Chalmers  turbo-alter- 
nator installed.  The  increase  of  power  demanded 
by  the  erection  of  the  No.  3  mill,  with  its  48,640 
spindles,  was  met  by  putting  in  a  4400  k.v.a.  Westing- 
house  turbo-alternator.  The  present  installation  of 
a  4400  k.v.a.  Allis-Chalmers  turbine  will  supply  the 
new  No.  4  mill,  with  its  equipment  of  73,440  spindles 
and  2200  looms.  All  of  these  generators  operate  in 
parallel   with   the   hydro-electric   station. 

The  first  boiler  plant  supplied  steam  for  heating 
and  manufacturing  purposes  only,  and  consisted  of 
6  200-hp.,  horizontal,  return-tubular  boilers  operating 
at  100-lb.  pressure.  As  the  various  turbines  were 
added,  the  boiler  plant  was  increased,  first,  by  the 
installation  of  3  362-hp.  Stirling  boilers;  second,  by  8 
542-hp.  Edge  Moor  boilers.  The  boilers  now  being 
installed  are  2  746-hp.  Edge  Moors.  All  of  these  boil- 
ers with  the  exception  of  the  original  6  are  built  for 
175  lb.  working  pressure  and  are  equipped  with  Foster 
superheaters. 

Advantage  is  being  taken  of  the  construction  in- 
cident to  the  present  enlargement  of  the  power  plant 
to  provide  a  more  economical  system  of  coal  handling 
apparatus,  installed  by  the  Guarantee  Construction 
Co.,  of  New  York  City.  An  overhead  bunker  will  be 
built  of  concrete  and  steel  with  a  storage  capacity  of 
1500  tons  to  supply  the  boilers  by  gravity.  From  the 
cars  received  on  the  trestle  in  the  yard,  the  coal  passes 
through  a  crusher  and  is  then  elevated  to  the  pocket 
by  means  of  a  bucket  conveyor. 

This  conveyor  discharges  onto  a  continuous  belt 
equipped  with  an  automatic  dumping  device  which 
makes  it  possible  to  secure  an  even  distribution  of  coal 
throughout  the  entire  length  of  the  bunker.  From  the 
bunker,  the  coal  is  drawn  into  a  motor-driven  weigh- 
ing hopper  running  on  a  track  throughout  the  length 
of  the  boiler  house.  The  carriage  is  provided  with 
a  cab  for  an  operator  who  records  the  weight  of  the 
coal  as  he  draws  it  from  the  bunker,  and  then  runs  his 
carriage  to  the  hopper  of  any  stoker  which  needs 
filling.  The  Taylor  stokers  then  deliver  the  coal  to  the 
grate. 

Underneath  the  boiler  room  is  a  basement  for  the 
accommodation  of  the  air  ducts  supplying  the  stokers 
and  a  system  of  suction  piping  by  which  the  ashes 
are  removed  from  the  furnaces  to  an  ash  hopper  in 
the   yard. 
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WITH  THE  SLIDE  RULE 

In    Finding    Pulley    Diameters,    Gear   Transmissions,  Belt  Sizes  and  the  Like 

By  H.  L.  Sherman 


PROBLEMS  relating  to  pulle3's,  gears  and  belts 
are  frequently  put  up  to  the  engineer  and  in 
the  following  article  will  be  shown  how  the  slide 
rule  can  be  used  to  advantage. 

In  such  work  it  is  convenient  to  have  the  relations 
of  the  factors  expressed  by  means  of  formulas,  which 
may  be  translated  into  rules  if  desired.  Let  us  adopt 
as  symbols  R,  the  revolutions  per  minute  of  the  driving 
pulley ;  r,  the  revolutions  of  the  driven  pulley ;  D,  the 
diameter  of  the  driving  pulley,  and  d,  the  diameter  of 
the  driven  pulley.  Then  we  have  the  expression  for  these 
different  formulas,  as  follows : 

r  =  DXR^d;  i. 

d  =  DXR^r;  2. 

D  =  dXr^R;  3. 

R  =  d  X  r  -^  D.  4. 

When  put  into  the  form  of  a  rule,  the  first  of  these 
reads,  the  speed  of  the  driven  pulley  is  equal  to  the 
diameter  of  the  driving  pulley  times  its  speed  divided 
by  the  diameter  of  the  driven  pulley.  The  other  expres- 
sions can  be  translated  in  the  same  way,  but  the  formu- 
las are  much  more  convenient  and  quite  as  easy  to  use. 

As  a  first  example,  suppose  that  the  driving  pulley 
is  24  in.  in  diameter,  and  running  at  72  r.p.m.,  and  the 
driven  pulley  18  in.  in  diameter,  what  would  be  its  speed  ? 
Then  we  multiply  24  by  72  and  divide  by  18,  as  is  shown 
in  the  arithmetical  work.  The  operation  is  comparatively 
simple  by  arithmetic,  but  is  still  quicker  and  easier  by 
using  the  slide  rule.  Using  the  lower  scales,  we  set 
18  on  the  slide  at  24  on  the  lower  scale,  and  put  the 
runner  to  72  on  the  slide  and  under  the  line  find  96 
on  the  lower  scale,  which  is  96  r.p.m. 

If  now  we  wish  to  make  a  change  in  speed,  keeping 
our  driver  as  before,  and  want  to  know  what  size  driven 
pulley  to  adopt,  we  would  have  our  driving  pulley  24 
in.  in  diameter,  the  revolutions  ^2,  and  we  wish  to  change 
the  speed  of  the  driven  shaft  to  108  r.p.m.  What  diam- 
eter of  the  driven  pulley  must  be  used  in  that  case? 

From  the  second  formula  we  have,  multiply  the  speed 
and  diameter  of  the  driving  pulley,  and  divide  by  the 
speed  of  the  driven,  or  24  X  72  -H-  108,  as  shown  in  the 
arithmetical  work.  Using  the  lower  scales  on  the  slide 
rule,  we  bring  108  over  24,  and  bring  the  runner  to  ^2, 
which  in  this  case  necessitates  changing  ends  on  the 
slide  and  we  find  the  answer  to  be  16  in.,  the  diameter 
of  driven  pulley. 

If,  on  the  other  hand,  we  have  our  driven  shaft, 
speed  and  pulley  diameter  as  in  the  first  problem,  and 
wish  to  speed  up  the  driving  pulley  in  order  to  get  more 
power  from  the  engine,  what  diameter  of  driving  pulley 
would  be  required  with  the  driving  shaft  running  at 
80  r.p.m. 

From  the  third  formula  we  would  have  the  diameter 
of  the  driven  18  times  its  speed  96,  and  divided  by  80, 
the  speed  of  the  driver.  Using  the  lower  scales  on  the 
rule,  we  would  set  80  on  C,  over  18  on  D,  and  bring  the 
runner  to  96  on  C,  which  gives  us  21.6  in.  on  C,  the 
diameter  of  the  driving  pulley  to  use.  This  would  in 
practice  be  made  215^  in. 

Again  suppose  that  we  wish  to  keep  our  pulleys  as 
in  the  first  problem,  and  to  get  a  speed  of  116  r.p.m.  on 
the  driven  shaft,  at  what  speed  must  the  driving  shaft 
run  to  accomplish  this?  Here  the  fourth  formula  is  to 
be  used  and  we  multiply  tlie  diameter  and  speed  of  the 
driven  pulley,  and  divide  by  the  diameter  of  the  driver ; 


in  this  case  we  have  18  X  116-H24,  as  shown  in  the 
arithmetical  work,  and  using  the  slide  rule  on  the  lower 
scales,  we  set  24  on  the  slide  over  18  on  the  lower 
scale,  and  must  bring  the  runner  to  116  on  the  C  scale. 
This  involves  changing  ends  of  the  slide.  And  we  find 
that  the  speed  of  the  driver  must  be  increased  to  87 
r.p.m. 


(A) 
(B) 
(C) 

fD) 

(ij 


2H  X  72 
/8 


=  S6h/o  m. 


2^ ^72 — ^/^/^ 
JOS 

18X96       ^21 6  in. 
80 


26 


60XI20\8 
2750 

60X/20X8  . 
/S25 

27^0  x:^¥ 

60X  /20 

/926X  HS 
60  X  120 

2730  >^ZH 
8  K  fZO 

/3ZSXH2 

/Z0\8 

2760X2Z 
8X60 

'  IQ25XH0 
8X60 


^^57rpM 

■-  Z9.9hp 
=  9.6in. 

^11 2  in. 

=68jd>in. 
=.8^.1  in. 

^/26    f.p'n 
^/60.5rp.n:>. 


ARITHMETICAL  EXPRESSION   OF  THE  WORK  ON  PROBLEMS,   AR- 
RANGED AS  USED  FOR  SLIDE  RULE  WORKING 

The  formulas  given  apply  to  gears  as  well  as  to 
pulleys,  and  we  may,  of  course,  take  up  a  more  com- 
plicated problem,  involving  the  use  of  both  pulleys  and 
gears.  A  motor  running  at  850  r.p.m.  has  a  5.5-in. 
pulley,  from  which  a  belt  runs  to  a  26-in.  pulley  on  a 
shaft.  This  shaft  carries  a  pinion  with  15  teeth,  driving 
another  shaft  by  a  gear  having  73  teeth.  What  is  the 
speed  of  the  last  shaft? 
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In  gears  which  mesh  together,  the  diameters  are  in 
proportion  to  the  number  of  teeth,  so  that  we  may  use 
the  number  of  teeth  exactly  as  we  would  the  diameter 
of  pulleys  in  calculating  speed.  If  we  took  this  up  as  2 
separate  calculations,  we  should  have  first  to  find  the 
speed  of  the  driven  shaft  which  carries  the  pinion,  and 
we  would  then  have  850  X  5.5^-26.  We  should  have 
to  multiply  this  speed  by  the  number  of  teeth  on  the 
pinion,  and  divide  by  the  number  of  teeth  on  the  gear ; 
which  would  give  us  the  answer  as  found  from  the  first 
calculation,  multiplied  by  15  and  divided  by  73.  This 
may  all  be  combined  into  a  single  expression,  as  shown 
on  the  arithmetical  work  for  example  E,  and  we  can 
perform  the  operations  on  the  slide  rule  as  follows : 
Using  the  lower  scales,  for  accuracy,  we  set  26  on  the 
slide  over  55  on  scale  D,  then  bring-  the  runner  to  85  on 
the  slide ;  then  bring  y^  on  the  slide  to  the  runner,  and 
carry  the  runner  to  15  on  the  slide;  under  the  runner 
on  scale  D  we  find  T^y  r.p.m.  As  a  matter  of  saving  of 
operations  let  us  see  how  it  would  work-  to  change  the 
order  of  our  work  on  the  slide  rule.  As  it  was  carried 
out,  it  involved  changing  ends  on  the  slide  twice.  If  we 
start  by  dividing  55  by  26,  we  can  take  account  of  the 
fact  that  15  is  in  the  numerator  of  the  expression,  and 
set  the  runner  to  it  at  once;  next,  we  bring  the  73  on 
the  slide  to  the  runner  and  can  carry  the  runner  at  once 
to  85  on  the  slide,  and  under  the  runner  we  shall  find  on 
scale  D  37  as  before.  By  this  method  of  selecting  our 
factors  according  to  the  position  on  the  slide,  we  have 
saved  2  motions  in  the  use  of  the  slide  rule,  with  a  con- 
sequent saving  in  time  and  less  chance  for  errors  in 
setting.  This  is  an  important  point  to  study  in  using 
the  rule,  and  one  which  becomes  a  matter  of  second 
nature  as  one  becomes  familiar  with  the  rule  and  its 
operation. 


Power  and   Dimensions   of   Belting 


I 


N'  figuring  the  power  which  a  belt  will  transmit,  the 
wider  it  is,  the  greater  load  it  will  pull,  and  the  faster 
it  runs  the  more  power  it  will  transmit ;  that  is,  the 
factors  of  power  in  a  belt  are  width  and  belt  speed ;  and 
also  the  friction  between  the  belt  and  the  pulley  which 
is  dependent  on  the  tension  of  the  belt.  There  is  a 
tension  of  belt,  however,  which  will  give  the  best  results, 
taking  into  account  life  of  the  belt  and  the  friction  on 
the  bearings,  and  this  friction  is  figured  at  so  much  per 
square  inch  of  section,  or  for  a  given  thickness  of 
belt,  at  so  much  per  inch  "of  width,  so  that  the  power 
which  the  belt  can  pull  may  be  reduced  to  the  2  factors, 
width  and  belt  speed.  The  belt  speed  depends,  of  course, 
on  the  diameter  of  the  pulley  and  the  revolutions  per 
minute. 

As  in  the  case  of  pulleys,  we  may  well  assume  differ- 
ent rules  for  dififerent  problems,  in  order  to  be  able  to 
reduce  our  rules  to  convenient  formulas.  Let  us  use 
D  as  the  diameter  of  the  pulley,  N  as  the  r.p.m.,  W  as 
the  width  of  double  belt  in  inches,  w  as  the  width  of 
single  belt  in  inches,  and  h  the  horsepower  that  can  be 
transmitted  by  the  belt.  We  then  have,  as  commonly 
used  expressions  in  regard  to  the  belting,  the  following: 

h^DxNXw-4-  2750  for  single  belt ;  i. 

h  =  D  X  N  X  W  ^  1925  for  double  belt ;  2. 

w  =  2750  X  h  -^  (D  X  N)  for  single  belt ;  3. 

W  =  1925  X  h  -f-  (D  X  N )  for  double  belt ;  4. 

D  =  2750  X  h  -f-  (w  X  N)  for  single  belt ;  5. 

D  =  1925  X  h  —  ( W  X  N)   for  double  belt ;  6. 

N  =  2750  X  h  -=-  ( w  X  D )  for  single  belt ;  7. 

N  =  1925  X  h  -:-  ( W  X  L))    for  double  belt.  8. 


It  should  be  understood  that  these  expressions  as 
given,  are  not  exact  according  to  the  latest  belt  data, 
but  are  approximate  and  sufficiently  accurate  for  most 
purposes. 

Taking  as  a  first  example,  what  horsepower  would 
be  transmitted  by  an  8-in.  single  belt  running  on  a  60-in. 
pulley  at  120  r.p.m.  ?  Erom  our  first  formula  we  would 
have,  60  X  120  X  8  -^-  2750,  as  shown  in  the  arithmetical 
work,  and  performing  this  operation  on  the  slide  rule, 
we  would  find  the  answer  to  be,  20.95  hp-  As  the  method 
of  performing  these  operations  is  exactly  the  same  as 
those  given  in  detail  for  pulleys,  it  is  not  deemed  neces- 
sary to  give  the  method  of  operation  of  the  rule  for  each 
problem. 

Suppose  now  that  we  use  an  8-in.  double  belt,  in  place 
of  the  8-in.  single  belt,  what  horsepower  can  be  trans- 
mitted ?  Losing  the  second  formula,  we  would  have,  60 
X  120  X  8 -^  1925,  which  works  out  to  29.9  hp. 

Taking  the  transmission  of  the  first  example,  suppose 
that  it  is  necessary  to  transmit  24  hp.  instead  of  21,  what 
width  of  single  belt  must  be  used?  Using  the  third 
formula  we  have,  2750  X  24 -f- (60  X  120)  we  get  by 
working  this  problem,  9.16  in.  as  the  width  required. 

In  the  second  problem,  suppose  that  we  find  42  hp. 
is  to  be  transmitted  instead  of  30.  what  width  double 
belt  will  be  necessary?  Here  using  the  fourth  formula, 
we  have,  1925  X  42 -H-  (8  X  60),  and  this  works  out  to 
1 1.2  in. 

If  in  our  transmission,  in  order  to  get  the  24  hp., 
we  decide  to  increase  the  diameter  of  the  pulley,  what 
size  pulley  would  be  needed?  Here  using  the  fifth  form- 
ula we  find,  that  we  have  2750  X  24^-  (8  X  120),  and 
this  works  out  to  68. 8  in. 

Again  if  in  the  second  case,  we  decide  to  get  the  42  hp. 
by  changing  the  speed  of  the  pulley,  what  size  pulley 
would  be  required  ?  Here  we  find  that  from  the  sixth 
formula  1925  X  42 -^  (120  X  8),  works  out  to  84.1  in., 
the  diameter  of  the  pulley. 

In  the  case  of  the  first  transmission  if  the  horsepower 
to  be  transmitted  is  increased  to  22,  how  much  would  the 
speed  of  the  pulley  have  to  be  increased?  Here  using 
the  seventh  expression,  we  find  2750  X  22 -f-  (8  X  60), 
which  works  out  to  126  r.p.m. 

Again,  if  with  the  double  belt  we  wanted  to  get  40 
hp.  instead  of  the  30  which  could  be  transmitted  at  120 
r-.p.m.,  what  would  the  speed  of  the  pulley  be?  From 
the  eighth  expression  we  have,  1925  X  40-!-  (8  X  60), 
and  this  works  out  to  160.5  r.p.m. 

In  all  computations  the  figures  used  are  comparatively 
simple  in  order  to  make  the  principle  as  easy  to  under- 
stand as  possible.  It  will  be  found,  of  course,  that  where 
the  figures  involved  are  more  complicated,  the  use  of 
the  slide  rule  will  be  a  still  greater  saving  over  arith- 
metical computations  than  in  the  problems  as  given. 


Spite  of  the  fact  that  during  1912  the  production  of 
petroleum  increased  by  2,000.000  barrels,  the  demand  for 
petroleum  products  was  so  great  that  the  stock  on  hand 
decreased  from  138,000,000  barrels  at  the  beginning  of 
1912,  to  125,000,000  barrels  at  the  end  of  the  year. 

The  condition  is  one  which  seems  to  point  to  a  con- 
tinued rise  in  the  price  of  petroleum  and  its  products, 
particularly  gasoline,  and  seems  to  indicate  that  within 
a  comparatively  short  time  only  the  byproducts  of  petro- 
leum will  be  available  for  a  power  fuel  in  any  large 
amount. 


A  svndic.vte  will  erect  a  light  and  power  plant  on 
property  owned  by  it  at  Trenton,  N.  J.  Plans  will  be 
started  in  the  near  future. 
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EFFECT   OF  CHANGING  A  FEED  PIPE; 
CURING  A  HOT  BEARING 

pROM  the  various  ways  we  find  feed  pipes  disposed  in 
the  shells  of  horizontal  return-tubular  boilers,  it  is 
evident  that  there  is  a  difference  of  opinion  as  to  the 
point  at  which  the  feed  water  should  be  introduced  into 
the  boiler. 

Recently  a  case  came  to  my  notice,  which  was  a  new 
one  to  me.  The  feed  pipe  entered  the  front  and  was 
extended  back  toward  the  back  head,  a  distance  equal 
to  about  Ys  the  length  of  the  boiler  shell,  then  by  means 
of  elbows  was  led  across  to  the  center  of  the  upper  row 
of  tubes.  At  this  point  the  feed  pipe  was  led  back 
toward  the  front  head.     The  end  of  the  pipe  was  given 


FIG. 


&CALE    FORMATION    DUE    TO    POOR    PIPING 
ARRANGEMENT 


a  slant  so  that  the  feed  water  was  discharged  between 
the  upper  row  of  tubes  about  2  ft.  from  the  manhole. 
This  arrangement  of  piping  is  shown  in  Fig.  i. 

Figure  2  shows  the  results  of  such  a  method  of 
piping. 

When  this  boiler  was  opened  for  inspection  it  was 
found  that  the  upper  rows  of  tubes  at  the  point  where 
the  feed  water  was  discharged  were  completely  bridged 
across  as  shown  in  Fig.  2.  Some  scale  was  found  on 
other  parts  of  the  inside  of  the  boiler,  but  no  more  than 
we  usually  find  in  good  practice.  As  a  remedy,  the  feed 
pipe  was  changed  so  that  the  feed  water  was  discharged 
at  a  point  2  ft.  from  the  back  head. 

The  new  arrangement  of  piping  is  shown  in  Fig.  3. 
the  end  of  the  feed  pipe  is  led  straight  down  between  the 
tubes  to  a  point  where  there  is  no  danger  of  a  deposit 
like  that  shown  in  Fig.  2.  After  this  change  was  made, 
very  little  deposit  was  found  in  the  boiler  when  inspected 
periodically. 


Where  a  central  space  is  provided  as  shown  in  Fig. 
3  the  feed  pipe  can  be  arranged  as  shown  with  one  outlet, 
but  in  cases  where  the  tubes  are  equally  spaced  through- 
out, 2   branches  can   be  taken  off  the  feed  pipe  and 


FIG.    1.      POOR    FEED    PIPE    ARRANGEMENT 

led  down  between  the  2  outside  rows  of  tubes.  I  have 
used  this  last  method  in  several  cases  with  good  results. 
When  locating  feed  pipes  in  this  way  it  is  well  to 
keep  far  enough  from  the  back  head  in  order  that  the 
feed  water  will  not  discharge  directly  at  the  point  where 


000000 
000000 
000000 
000000 
0000 
00 


000000 
000000 
000000 
000000 

0000 

00 


FIG.   3.      CORRECTED   FEED   PIPE   ARRANGEMENT 

the  blowoff  pipe  is  screwed  into  the  shell,  for  in  such 
a  case  a  leak  might  be  the  result. 

On  page  462,  May  i  issue  of  Practical  Engineer,  a 
correspondent  gives  a  short  but  interesting  account  of 
how  he  cured  the  hot  engine  bearings. 

Many  such  cases  happen  every  day  and  if  they  were 
sent  to  engineering  papers  along  with  the  remedy  they 
would  make  interesting  and  instructive  reading. 

One  morning  the  night  engineer  reported  that  the 
crankpin  bearing  of  a  large  ammonia  compressor  was 
running  hot.  Every  means  at  hand  was  used  to  cool 
the  bearing,   with  no  effect. 
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The  compressor  was  stopped  to  examine  the  bearing, 
M'hich  was  found  in  a  bad  state,  and  the  surface  of  the 
crankpin  was  badly  cut.  This  crankpin  was  oiled  with 
a  center  oiler  which  is  one  of  the  best  oiling  devices  for 
this  purpose. 

Upon  examination  it  was  found  that  the  tube  which 
conducts  the  oil  from  the  oil  cup  into  the  hollow  ball 
screwed  onto  the  end  of  the  oil  pipe  had  dropped  out. 
The  oil  simply  ran  down  the  support  of  the  oil  cup  into 
the  pan  underneath  the  crankpin  bearing. 

Under  these  conditions  the  crankpin  had  been  getting 
little  oil  if  any. 

The  pin  was  smoothed  off  and  the  2  halves  of  the 
bearing  were  scraped,  but  with  no  better  results. 

Finally,  we  concluded  to  rebabbit  the  bearing  to  see 
if  this  would  overcome  the  heating!  While  the  2  halves 
of  the  bearing  were  being  rebabbited  this  crankpin  was 
smoothed  oft'  with  files  and  emery  cloth.  When  cali- 
pered  the  pin  measured  the  same  at  all  points. 

The  bearings  were  scraped  to  a  nice  fit,  and  when 
the  job  was  completed  we  could  see  no  reason  why  the 
bearing  should  not  run  cool. 

After  the  compressor  had  been  running  for  about 
15  min.  the  pin  showed  signs  of  heating,  and  with  a 
continuous  stream  of  oil  running  into  the  bearing,  con- 
tinued to  heat  until  the  compressor  had  to  be  shut  down 
in  order  to  allow  the  pin  to  cool. 

The  bearings  were  given  another  scraping  with  no 
better  results. 

It  was  necessary  that  this  compressor  be  kept  in 
operation  most  of  the  time,  which  made  the  situation 
more  uncomfortable. 

After  trying  all  means  we  had  at  hand,  we  sent  to 
a  local  oil  works  for  a  gallon  of  castor  oil,  such  as  is 
used  for  mechanical  purposes.  This  oil  was  regulated 
to  3  drops  a  minute  and  in  2  hr.  the  crankpin  was  run- 
ning perfectly  cool.  We  kept  the  castor  oil  feeding 
into  the  bearing  all  that  night. 

The  next  day  we  tried  the  oil  ordinarily  used  on  this 
bearing,  with  the  result  that  the  heating  again  appeared. 

Without  allowing  the  pin  to  become  too  hot  we  again 
resorted  to  the  castor  oil.  This  time  the  pin  was  kept 
lubricated  with  the  castor  oil  for  a  period  of  48  hr. 
When  we  again  went  back  to  the  ordinary  oil  we  had 
no  further  trouble  from  overheating.  The  oil  we  ordi- 
narily used  was  listed  as  engine  oil  and  was  of  a  fair 
quality. 

In  this  case,  of  course,  the  trouble  was  caused  by  the 
negligence  of  the  night  engineer  and  in  no  way  could 
it  be  laid  to  the  quality  of  the  oil,  for  it  was  used  upon 
all  of  the  engine  bearings  throughout  the  plant.  The 
point  that  I  wish  to  bring  out  is  that  castor  oil  may  cure 
some  very  bad  cases  after  all  other  means  at  h^nd  have 
failed.  W.  S. 


WATER  IN  THE  CYLINDER 


A 


FTER  it  was  all  over  and  we  had  the  broken  crank 
and  bent  connecting  rod  in  the  express  car,   I   dug 
out  the  following  facts : 

The  engineer  had  started  up  in  the  evening  (no  day 
run)  and  the  engine  was  cold.  She  started  too  fast 
to  suit  him  and  he  closed  the  throttle.  She  turned  over 
again,  a  crash  came  and  he  could  tell  me  no  more.  That 
night  on  the  way  to  the  shops  I  reasoned  that  the 
drain  on  the  exhaust  being  ^-in.  was  not  big  enough  to 
carry  away  the  condensed  water  quickly.  When  he 
closed  the  throttle  a  heavy  condensation  took  place  in  the 
cylinder  and  sucked  water  back  and,  when  the  compres- 
sion started,  caused  the  wreck. 

If  someone  has  another  explanation  I  should  like  to 
hear  it.  A.   J.   W. 


ACCIDENTAL  OIL  SEPARATOR 

Y^HEN  I  took  charge  of  the  present  plant,  there  was 
no  drain  on  the  exhaust.  The  engine  is  a  14  by  30 
Corliss  with  5-in.  exhaust,  which  rises  with  an  elbow 
about  4  ft.  before  going  into  an  open  heater.  I  was  very 
busy  at  the  time,  so  put  a  ratchet  under  the  lower  elbow 


and  drilled 
job  later. 


-in.  hole  in  it,  thinking  to  do  a  better 
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ELBOW  IN  EXHAUST  PIPE  WHICH  ACTS  AS  OIL   SEPARATOR 

After  I  had  cleaned  the  heater  and  other  jobs  and 
commenced  to  have  time,  I  noticed  an  accumulation  of 
oil  near  this  hole.  I  thought  I  would  leave  "good 
enough"  alone.  Since  that  I  have  found  no  oil  in  my 
heater.  I  believe  the  sharp  edge  of  the  pipe,  left  by  the 
cutter,  combined  with  the  turn,  does  the  trick. 

A.  J.  W. 


RELATIONS     OF     VICOSIMETER     READINGS 

|N    the    May    15    issue    of    Practical    Engineer    there 
appeared  an  inquiry  for  a  comparative  table  cover- 
ing the  various  viscosimeters  and  in  this  connection 
the  following  table  will  be  found  to  cover  the  matter. 

At  70  deg.  F.  Temperature. 
Saybolt  Redwood  Engler  Saybolt  Redwood  Engler  Saybolt  Redwood  Engler 


at 

at 

at 

at 

at 

at 

at 

at 

at 

TOT. 

70°F 

20°C. 

70°F 

70<'F 

20°C. 

70»F 

70°F 

20°C 

50 

84 

2.5 

170 

287 

8.7 

290 

490 

14.7 

55 

93 

2.8 

175 

296 

9. 

295 

497 

15. 

60 

101 

3. 

180 

304 

9.2 

300 

507 

15.2 

65 

110 

3.3 

185 

313 

9.4 

305 

515 

15.5 

70 

118 

3.6 

190 

321 

9.7 

310 

524 

15.8 

75 

127 

3.9 

195 

330 

10. 

315 

532 

16.1 

80 

135 

4.1 

200 

338 

10.2 

320 

543 

16.3 

85 

144 

4.4 

205 

346 

10.4 

325 

551 

16.6 

90 

152 

4.6 

210 

355 

10.7 

330 

558 

16.8 

95 

161 

5. 

215 

364 

11. 

335 

566 

17. 

100 

169 

5.1 

220 

372 

11.2 

340 

574 

17.2 

105 

177 

5.4 

225 

381 

11.4 

345 

582 

17.4 

110 

186 

5.6 

230 

390 

11.7 

350 

590 

17.7 

115 

194 

6. 

235 

398 

12. 

.355 

599 

18. 

120 

203 

6.2 

240 

406 

12.2 

360 

608 

18.2 

125 

211 

6.4 

245 

414 

12.4 

365 

614 

18.4 

130 

220 

6.6 

250 

422 

12.7 

370 

622 

18.7 

135 

228 

6.9 

255 

431 

13. 

375 

630 

19. 

140 

237 

7.2 

260 

439 

13.2 

380 

639 

19.2 

145 

245 

7.4 

265 

447 

13.5 

385 

649 

19.5 

150 

253 

7.7 

270 

455 

13.7 

390 

659 

20. 

155 

262 

8. 

275 

464 

14. 

395 

668 

20.2 

160 

270 

8.2 

280 

472 

14.2 

400 

676 

20.5 

165 

279 

8.4 

285 

481 

14.4 

At  212  deg.  F.  Temperature. 

>;iybolt  Redwood  Engler 

Saybolt 

Redwood  Engler 

Saybolt 

Redwood  Englei 

at 

at 

at 

at 

at 

at 

at 

at 

at 

212°F. 

212°F. 

50°C. 

212°F 

212°F. 

50°C. 

212<'F 

212°F. 

50°C 

50 

40 

1.7 

135 

109 

45.7 

220 

176 

89.9 

55 

44 

4.1 

140 

112 

48.3 

2-^5 

181 

92.8 

60 

48 

6 .  5 

145 

117 

51  . 

230 

184 

95.1 

65 

52 

8.9 

150 

119 

53.1 

235 

188 

97.7 

70 

56 

11.3 

155 

124 

56. 

240 

193 

100.3 

75 

60 

13.7 

160 

128 

58.7 

245 

196 

103. 

80 

64 

17.4 

165 

133 

61.5 

250 

201 

105.5 

85 

68 

20. 

170 

136 

63.9 

255 

204 

108.1 

90 

73 

22.6 

175 

141 

66.5 

260 

208 

110.5 

95 

77 

25. 

180 

144 

69.1 

265 

213 

113.3 

100 

80 

28. 

185 

148 

71.7 

270 

216 

116. 

105 

84 

r'g.g 

190 

153 

74. 

275 

219 

118.1 

no 

89 

32. 

195 

156 

77. 

280 

224 

120.9 

115 

9"! 

35.2 

200 

161 

80.1 

285 

2"8 

1*^3.9 

120 

95 

37.7 

205 

164 

82.1 

290 

230 

127. 

1"5 

100 

40.5 

210 

165 

84.7 

295 

232 

130. 

130 

104 

43. 

215 

172 

87.3 

300 

235 

133.9 
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This  table  has  been  calculated  by  C.  Watson  Gray, 
F.  I.  C,  Liverpool.  The  figures  relate  to  Pennsyl- 
vania oil  of  average  quality  and  will  not  be  strictly 
correct  for  oil  from  other  sources,  especially  at  higher 
temperature. 

It  will  be  noted  that  the  Tagliabue  viscosimeter, 
not  only  extensively  used  in  this  country  but  through- 
out the  world,  does  not  appear  in  the  foregoing  table 
but  this  is  explained  by  tlie  fact  that  the  Saybolt 
figures  will  also  serve  for  the  Tagliabue  instrument. 
The  readings  obtained  by  means  of  these  2  instru- 
ments are  practically  identical,  if  care  is  used  by  the 
operator  in  having  all  of  the  conditions  alike  in  each 
case,  as  the  2  machines  are  of  the  same  type,  but  of 
slightly  different  form,  and  the  Tagliabue  follows  the 
Saybolt   viscosity   standard.  C.  J.  Tagliabue. 


BARREL    EMPTYING    DEVICE 


I 


\'  a  great  many  engine  rooms  and  power  plants  hav- 
ing compressed  air  conveniently  at  hand,  the  w^riter 
has  seen  valve,  cylinder  and  other  oils  transferred 
from  the  shipping  barrels  into  the  storage  tanks  by 
wasteful  and  laborious  methods.  Figure  1  is  descrip- 
tive of  a  simply  constructed  device  for  quickly  and 
easily  removing  practically  the  last  drop  of  oil  from 
a  barrel  by  means  of  compressed  air,  and  placing  it  in 
a  tank  located  almost  any  place  about  the  plant  where 
the  barrel  can  be  rolled  or  where  a  hose  will  extend. 


4?  P>/P£. 


FIG.    1. 


DEVICE   FOR  REMOVING   OIL   PROM   BARREL   BY   MEANS 
OF    COMPRESSED    AIR 


The  long  nipple  A  reaching  down  into  the  barrel  is 
threaded  back  at  its  upper  end  to  pass  through  a  re- 
ducing bushing  in  the  upper  end  of  the  2-in.  pipe  tee 
B.  This  forms  an  air  or  pressure  chamber  D  inde- 
pendent of  the  interior  of  the  pipe  A.  The  lower  end 
of  the  pipe  tee  B  is  fitted  with  a  taper  sleeve  or  nipple 
E,  which  is  to  fit  the  various  sized  bungholes  of  the 
difi'erent  barrels  wath  which  the  device  may  be  used. 
The  air  supply  from  valve  C  is  through  a  j/4-in.  pipe, 
and  passing  out  of  the  chamber  D  around  the  pipe  A 
exerts  its  pressure  over  the  top  of  the  oil,  forcing  it 
up  through  the  pipe  A  to  the  delivery  end  and  into 
the  storage  tanks.  The  side  opposite  the  air  supply 
pipe  connection  is  drilled  and  tapped  out  for  a  '^-in. 
short  nipple,  to  which  is  attached  the  safety  valve  F. 
The  safety  valve  is  readily  made  from  an  old  ''j-in. 
globe  \-alve  by  removing  the  threads  from  bonnet  and 


stem  and  inserting  a  spring  of  a  moderate  degree  of 
resistance  to  hold  the  valve  to  its  seat.   Fig.  2. 

To  the  lower  end  of  the  pipe  A  is  attached  the  slid- 
ing sleeve  G  to  reach  to  the  bottom  of  the  barrel  in 
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FIG.    2. 
FIG.    3. 


CROSS    SECTION    OF    SAFETY    AIR    VALVE 
CONSTRUCTION   OP   EXTENSION    FITTINGS 


case  its  diameter  should  be  of  a  size  to  prevent  the 
nipple  A  from  getting  near  enough  to  empty  the  entire 
contents.  The  sleeve  G  is  also  constructed  of  pipe  fit- 
tings in  the  manner  shown  by  Fig.  3. 


,A/f)  ^SUPPLX 


FIG.    4.      METHOD    OF    USING    OIL    HANDLING    DEVICE 

The  whole  arrangement  is  inexpensively  and  easily 
constructed,  and  will  save  a  great  amount  of  hard  and 
disagreeable  work  in  connection  with  the  handling 
of  engine  oils  around  any  establishment  where  there 
is  access  to  compressed  air.  F.  W.  Bentley,  Jr. 


Steel  pulleys  are  now  so  frequent  a  sight  in  power 
])lants,  that  we  frequently  forget  that  it  is  but  a  short 
time  that  they  have  been  in  use. 

It  was  in  1895  that  Thomas  Corscaden  exhibited  a 
model  of  what  has  since  become  widely  used  as  the 
American  steel  split  pulley.  It  was  received,  however, 
but  cautiously  for  a  long  time,  and  it  was  only  several 
years  later  that  a  company  was  formed  in  Philadelphia 
to  manufacture  these  pulleys.  The  reception  given  the 
pulleys  was,  however,  gratifying  as  soon  as  they  were 
put  on  the  market.  Added  to  the  fact  that  the  material 
was  well  suited  to  stand  stresses  and  blows,  these  pulleys 
were  correctly  designed  and  built  on  proper  mechanical 
lines.  Experience  showed  that  they  had  small  slippage, 
and  that  the  grooved  air  escape  permitted  a  close  belt  grip. 
Their  lightness  was  also  in  their  favor,  and  the  split 
pulley  idea,  with  tight  grip  on  the  shaft,  avoided  the  use 
of  keyways  and  set  screws. 

The  result  was,  that  more  than  2,000,000  American 
split  steel  pulleys  are  now  in  use,  and  the  large  plant  of 
the  American  Pulley  Co.,  continuously  turning  out  more 
to  supply  the  demands  of  the  trade,  is  a  monument  to 
the  foresight  and  inventive  skill  of  Thomas  Corscaden. 
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STEAM    RECORD 

_/^CCOMPANYING   steam  record   shows  what   care- 
ful attention  will  do  in  hand  firing  boilers.     This 
record  was  taken  from  2  fire  tube  boilers,  16  by  66 ; 
3i/4-in.  tubes,  10  hr.  hand   firing  with   shavings   from 
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STEAM    PRESSURE    RECORD    FROM    HAND-FIRED    BOILERS 

wood  working  machinery  blow  pipe.  Minimum  load 
was  155  hp.,  maximum  210  hp.  for  10  hr.,  125  hp.  for 
14  hr. 

This   record     is    from    the   plant    of    the     Wright 
Carriage  Body  Co.,  Moline,  111.  L.  G.  Kelso. 


USING  CALENDAR  AS  MEMORANDA 

J^ECENTLY  Practical  Engineer  pointed  out  that  the 
blank  space  surrounding  the  figure  on  a  wall  cal- 
endar was  a  convenient  place  to  jot  down  items  which 
we  might  wish  to  remember.  With  the  calendar  hung 
on  the  wall  in  a  convenient  place  and  a  pencil  handy, 
we  can  at  any  time  of  the  day  jot  down  any  item  as  it 
occurs,  then  at  the  end  of  the  week  or  month  we 
can  copy  onto  the  regular  report  sheet.  I  make  a 
weekly  report  for  the  office  and  a  monthly  record  for 
myself.  I  submit  calendars  with  figures  for  the  week 
beginning  June  15,  which  is  typical   of  other  weeks. 


the  purpose.  It  will  be  seen  that  all  the  items  do  not 
occur  every  day.  Beginning  with  Sunday,  C.  B.  means 
the  boiler  was  cleaned  that  day.  On  the  17th  on  which 
nearly  all  the  items  appear  the  explanation  is :  a^ 
started  ;  b — stopped  ;  c — hours  run  ;  d — extra  stop  at 
8  :30,  cause,  choke  in  mill,  time  shut  down,  20  min. ; 
e — pints  oil  for  mill ;  f — between  coal  bin  and  boiler 
room  we  use  a  car  holding  1350  lb.,  f  means  4  cars; 
g — wheelbarrow  loads  ashes  ;  h — pints  compound 
used;  i — pints  oil  for  elevator;  j — pints  cylinder  oil; 
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k — time  the  motor  was  run  ;  1 — kw.-hr. ;  m — received  44 
tons  coal.  I  also  take  an  inventory  the  first  of  each 
month  and  from  the  total  engine  oil  used  I  deduct  the 
amount  used  in  mill  and  elevator;  the  balance  is 
chargeable  to  the  engine  room. 

I  have  used  the  above  method  for  3  yr.  and  have 
found  it  verv  convenient.  W.  A.  Watson. 


CRUDE  OIL  REQUIRED 

IN  answer  to  the  question  asked  by  J.  W.  N.  as  to  the 
amount  of  crude  oil  required  to  run  a  500-hp.  engine, 
etc.,  the  answer  given  by  Mr.  Pierce  seems  to  be  rather 
vague.  He  states  that  a  500-hp.  engine  will  not  run  at 
a  speed  of  120  r.p.m.  The  modern  Corliss  engine  of  the 
heavy  duty  type  is  frequently  operated  at  a  speed  high- 
er than  this.  I  have  in  mind  a  30  by  48-in.  long  range 
cutoff  Corliss  that  is  rated  at  950  hp.  that  ran  per- 
fectly at  a  speed  of  150  r.p.m.  on  trial,  the  usual  speed 
being  90  to  110  r.p.m.  Another  20  by  36-in.  engine 
runs  at  a  speed  of  105  r.p.m.,  and  from  other  figures 
that  I  have  on  hand  I  do  not  agree  that  a  speed  of  120 
is  entirely  out  of  the  question  for  a  500-hp.  engine. 

The  question  asks,  "How  many  gallons  of  crude  oil 
will  be  required  to  develop  100  hp.  in  a  500-hp.  engine?" 
This  will  depend  entirely  on  the  existing  conditions 
such  as  the  kind  of  oil  used,  type  of  burner,  type  and 
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It  will  be  noticed  the  starting  and  especially  the  stop- 
ping time  are  somewhat  irregular  as  is  common  with 
nearly  all   Hour  mills. 

We  have  here  a  Corliss  engine  for  the  mill  and  a 
motor  for  the  grain  elevator ;  the  current  for  the 
motor  is  purchased  of  the   local  power  company. 

My  method  of  marking  the  items  as  they  occur  is 
easy  to  read  if  you  know  how.  I  merely  want  to 
show    that   a  calendar  i)age  is  a   convenient   i:)lace   for 


condition  of  the  boiler,  condition  of  steam  line  and  en- 
gine, and  many  other  things  which  are  not  given.  As 
the  engine  is  underloaded  the  steam  consumption  would 
very  likely  be  as  high  as  28  lb.  per  horsepower-hour,  or 
2800  11),  per  hour  for  a  100-hp.  load.  Nothing  is  said 
al)out  i)umps,  and  other  machinery,  therefore  these  are 
left  out  of  the  question.  The  quantity  of  oil  required 
to  generate  steam  in  several  plants  has  been  found 
from  actual  ])ractice  to  be  as  follows: 
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(1)  Tests  made  by  the  Babcock  &  Wilcox  Co.  on 
Texas  crude  oil  on  a  250-hp.  B.  &  W.  boiler  gave  13.7, 
14.4,  15.7,  15.8,  14.2.  15.4  lb.  of  water  from  and  at  212 
deg.  per  pound  of  oil,  which  would  mean  about  2  lb.  of 
oil  per  boiler  horsepower. 

(2)  A  plant  at  Galveston,  Texas,  used  3.7  lb.  of  oil 
per  engine  horsepower,  while  a  plant  at  San  Antonio 
used  5.5  lb.  per  engine  horsepower  per  hour. 

(3)  Tests  on  ihe  Redondo  plant  of  the  Pacirtc 
Light  and  Power  Co.  shows  an  equivalent  evaporation 
of  14.2  to  15.7  lb.  of  water  per  pound  of  oil. 

(4)  A  test  on  a  B.  &  W.  boiler  at  the  New  Am- 
sterdam Gas  Co.  plant  gives  14.6  lb.  of  water  from  and 
at  212  deg.  per  pound  of  oil,  and  a  report  from  a  num- 
ber of  other  plants  shows  that  from  12  to  16  lb.  of 
water  from  and  at-  212  deg.  is  about,  the  usual  practice. 

The  weight  of  crude  oil  is  from  '!'.5  to  8  lb.  per  gal- 
lon. Assuming  7.5  lb.  per  gallon,  and  evaporation  of 
15  lb.  of  water  per  pound  of  oil,  one  gallon  of  oil  would 
evaporate  112.5  lb.  of  water  or  100  hp.  would  require 
about  2800-^112.5=24.8  lb.  of  oil  per  hour.  These 
figures  are  of  course  only  approximate,  as  there  are 
many  tilings  that  must  be  taken  into  consideration  in 
arriving  at  a  close  figure.  Although  a  fair  compara- 
tive cost  of  the  2  fuels  may  be  ha'd  by  making  certain 
assumptions  in  regard  to  the  heat  value,  specific  grav- 
ity, gain  in  efificiency.  etc..  still  it  will  not  enable  one  to 
figure  the  exact  saving  that  would  be  made  by  chang- 
ing from  one  fuel  to  the  other.  The  reason  is  that 
the  saving  generally  depends  on  other  things  than  the 
cost  of  fuel.  The  saving  in  firemen  and  coal  passers, 
increase  in  capacity,  facilities  for  storing  fuel,  advan- 
tage of  pumping  oil  over  handling  coal,  elimination  of 
ash  handling,  coal  used  to  bank  fires,  elimination  of 
smoke,  and  other  things  many  of  which  cannot  be  fig- 
ured out  in  dollars  and  cents  in  advance  would  throw 
the  cost  decidedly  in  favor  of  oil.  The  only  way  to  de- 
termine the  exact  saving  is  to  ooerate  the  plant  with 
each  fuel  long  enough  to  get  accurate  data  on  all  of  the 
items  entering  into  the  question. 

I  judge  from  the  question  asked,  which  gives  no  de- 
tails as  to  size  or  condition  of  the  plant,  that  the  en- 
gineer has  figured  the  comparison  on  the  different  items 
that  bear  on  the  matter,  and  only  wishes  to  know  about 
how  much  oil  will  be  required  in  practice  to  develop 
one  horsepower.  The  test  figures  given  above  are  taken 
from  reports  made  by  Prof.  D.  S.  Jacobus,  and  other 
authorities,  and  may  be  considered  accurate. 

J.  C.  Haw^kins. 


POOR   VALVE   DESIGN 

^ACCOMPANYING  illustration  shows  a  section  through 
the  steam  cylinder,  chest  and  slide  valve  of  an  en^rine. 
This   engine   had   been    driving   the    machinery   in    a 

factory  for  years,  and  as  the  load  had  always  been  light 

and  the  engine  seemed  to  run  all  right,  it  had  never  been 

indicated. 

As  more  work  was  going  to  be  added,  it  was  thought 
well  to  indicate  the  engine  ;  card  No.  i  was  the  result. 
At  this  time  it  was  not  possible  to  take  the  chest  cover 
ofif  to  see  what  was  wrong  with  the  valves,  and  it  was 
decided  to  give  the  valve  some  of  the  lead  which  it 
evidently  needed,  after  which  card  No.  2  was  taken, 
which  made  a  considerable  difference  in  the  back  pres- 
sure, as  shown. 

Shortly  after  this  the  engine  was  stopped  and  the 
cover  taken  off,  and  the  trouble  was  located.  The 
draughtsman   who  had   designed  the   engine   must   have 


drawn  out  the  cylinder  without  having  the  steam  chest 
in  position,  and  in  his  efforts  to  reduce  clearance,  over- 
looked the  travel  of  the  valve,  with  the  result  that  the 
valve  touched  the  bosses  surrounding  the  studs  which 
bolted  the  steam  chest  to  the  cylinder. 

The  valve  over  all  was  about  %  in.  shorter  than  the 
ports  and  therefore  the  steam  was  not  cut  off,  as  shown 
by  card  No.  i. 


\w\^\\\\\\\\\\<;;;^^\\^^^^^ 
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FIG.    1.      CHANGES    MADE    IN    THE    DESIGN    OF    A    SLIDE    VALVE 

To  overcome  the  trouble  as  much  as  possible  we  cut 
out  the  steam  chest,  as  shown  in  dotted  lines  at  A,  and 
put  strips  of  metal  on  the  outside  edge  of  valve,  as 
shown  at  B.  We  also  found  that  the  inside  lap  was  too 
great,  so  we  cut  it  out,  as  shown  at  C,  after  which  the 
engine  was  put  together,  and  when  working  at  its  usual 
load  was  indicated  and  card  No.  3  was  obtained. 

Cutoff  now  took  place  between  ^  and  %  strokes, 
and  while  it  is  not  very  good,  still  it  is  a  vast  improve- 
ment over  the  condition  as  shown  by  card  No.  i. 


FIG.  2.   CARDS  TAKEN  FROM  ENGINE  WITH  POOR  VALVE 

Card  No.  3  was  taken  at  a  speed  of  about  20  revolu- 
tions greater  than  Nos.  i  and  2,  as  we  increased  the 
horsepower  by  keeping  the  m.e.p.  the  same  and  increas- 
ing the  speed,  also  changed  the  pulley  on  the  line  shaft, 
the  speed  of  which  could  not  be  changed.         J.  G.  G. 
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Indicator   Diagram   Showing   Late   Events 

'pHIS  indicator  card  was  taken  from  a  :32-in.  Corliss 
engine,  length  of  stroke  38,  r.p.m.  54,  boiler  pres- 
sure  130,   indicator   spring   50.      Please   let   me   know 
what  is  wrong  with  this  card.  H.  I.  E. 

A.  The  trouble  with  this  diagram  is,  that  the 
eccentric  has  too  little  angular  advance,  which  makes 
all  the  events  late.  I  would  suggest  as  a  remedy  that 
you  advance  the  eccentric  about  1^  in.  on  the  shaft, 
as  a  trial,  and  take  another  diagram.  This  ought  to 
give  a  diagram  very  nearly  like  the  dotted  lines  I 
have  drawn  on  the  card,  although  it  might  require 
more  or  less  than  1^2  in.  to  give  the  proper  distribu- 
tion, and  would  have  to  be  determined  by  trial. 

In  looking  at  the  original  diagram,  you  will  note 
that  the  steam  valve  does  not  open  until  after  the 
piston  has  starte,d  on  the  stroke.  This  is  shown  by 
the  sloping  admission  line.  The  point  of  cutofif,  and 
expansion  lines  are  good,  although  the  cutoff  is  a  little 
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DIAGRAM    SHOWING    TOO    LITTLE    ANGULAR    ADVANCE    OF 
ECCENTRIC 


later  on  the  right-hand  end  than  on  the  left-hand  end. 
The  point  of  release  does  not  occur  until  the  end  of  the 
stroke  is  reached,  while  it  should  occur  a  little  before 
the  end  to  give  the  exhaust  steam  a  chance  to  escape 
before  the  piston  starts  on  the  return  stroke.  As  it 
is,  the  piston  has  to  travel  against  a  pressure  above 
atmosphere  for  part  of  the  stroke.  This  is  shown 
at  the  point  R  on  the  diagram.  The  exhaust  valve 
remains  open  until  the  end  of  the  exhaust  stroke  is 
reached,  consecpicntly  there  is  no  compression  to  aid 
in  stoi)ping  the  inertia  of  the  reciprocating  parts.  This 
is  shown  at  the  \)0\\\\.  C  on  the  diagram.  .-Ml  of  these 
faults  will  be  corrected  by  advancing  the  eccentric. 
The  unequal  cutoff  can  be  corrected  after  the  ec- 
centric has  been  advanced,  bv  changing  the  length 
of  the  governor  rod  on  the  right-hand  end  of  the  dia- 
gram to  give  earlier  cutoff  on  that  end.  After  the 
eccentric  has  been  advanced  one  end  mav  show  a  dif- 


ferent release  or  compression  than  the  other  end. 
This  can  be  corrected  by  adjusting  the  valve  rods  as 
the  conditions  require,  and  in  this  case,  can  be  done 
while  running. 

The  mean  effective  pressure  is,  l.h.  end,  38.5  lb. ;  r.h. 
end,  42  lb.;  average,  40.25  lb.     The  difference,  3.5  lb., 
can  be  equalized  by  the  governor  rods.     The  horse- 
power is : 
40.25  X  3  1/6  X  2  X  (22-  X  0.7854)  X  54 

'■ =158.5  hp. 

33,000 


Cooling   Drinking  Water 

jy^Y  problem  is  one  of  supplying  cool  water  for  drink- 
ing purposes  only,  in  an  8-story  building  employ- 
ing about  700  persons.  The  pressure  in  city  mains 
is  such  that  a  house  pump  is  required  in  order  to  have 
water  on  top  floors.  My  idea  is  to  have  a  box  of 
some  .  kind  located  in  the  cellar  containing  coils 
packed  in  ice,  the  water  of  course  passing  through 
these  coils.  What  amount  of  cooling  surface  would 
be  needed  in  the  coils?  How  much  water  would 
be  required  ?  How  much  ice  would  be  required  to 
cool  this  amount  of  water  from  70  deg.  to  50  deg.  ? 

This  system  is  to  be  installed  so  that  none  of  the 
water  will  be  used  for  washing  purposes  and  to  reduce 
other  wastes  to  a  minimum.  The  riser  is  to  be  tapped 
at  the  different  floors.  At  times  when  there  is  little 
water  being  used,  the  contents  of  the  pipe  will  of 
course  tend  to  assume  the  temperature  of  the  sur- 
rounding air,  and  being  opposite  the  conditions  of  a 
hot  water  circulating  system,  could  this  be  made  to 
circulate  without  the  introduction  of  some  form  of 
propeller?  What  would  be  the  best  material  with 
which  to  cover  this  pipe?  Also,  would  not  brass  or 
tin  lined  iron  pipe  be  best  for  the  purpose? 

Of  course  some  elaborate  system  could  be  installed, 
or  a  small  ammonia  plant  would  be  suitable;  but  the 
greatest  objection  raised  by  the  firm  is  the  first  cost. 

A.  E.  C. 

A.  Calculating  the  water  as  used  for  drinking 
purposes  only,  one  quart  a  day  per  person  would  be  a 
fair  allowance,  or  700  quarts  total.  This  w^ould  be 
180  gal.,  or  about  1500  lb.  The  lowering  of  tempera- 
ture is  20  deg.,  so  that  the  B.t.u.  to  be  extracted  would 
be  30,000.  A  ton  of  ice  melting  in  24  hr.  wall  take 
away  284,000  B.t.u.,  so  that  the  refrigeration  required 
would  be  30,000  -^  284,000,  which  would  call  for  about 
1/10  of  a  ton  of  ice,  or  200  lb.  If  the  refrigeration 
were  done  by  a  refrigerating  machine,  since  the  caol- 
ing  would  all  have  to  be  done  in  10  hr.,  it  would 
require  2.4  times  this  capacity,  or  about  a  quarter  of 
a  ton.  The  average  difference  in  temperature  between 
the  ice  and  the  water  would  be  60  —  32  =  28  deg. ;  and 
for  an  iron  pipe  coil,  the  transfer  of  heat  will  be  about 
0.8  of  a  heat  unit  per  square  foot  of  pipe  surface  per 
degree    temperature    in    a    minute.      Thirty    thousand 
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l).t.u.  in  10  hr.  would  be  ."JOOO  an  hcnir,  or  50  a  minute, 
and  50  -:-  (0.8  X  28)  would  give  2.33  sq.  ft.  needed 
in  the  cooling  coiLs. 

A  more  satisfactory  system  would  be  to  install  a 
small  motor  dri\'en  refrigerating  unit  in  the  attic  of 
the  building,  and  cool  the  water  there.  You  would 
then  get  gravity  circulation,  as  the  cold  water  would 
drop,  and  by  running  in  a  return  pipe,  you  would  get 
the  water,  as  it  became  warmer,  rising  to  the  cooling 
tank. 

For  insulation  on  your  cold  w^ater  pipes,  use  either 
the  insulation  made  for  this  purpose  by  the  H.  W. 
Johns-Man ville  Co.,  or  that  made  by  the  Armstrong 
Cork  Co..  of  Pittsburgh.     Either  would  be  satisfactory. 

The  tin-lined  iron  pipe  would  of  course,  be  ideal, 
but  an  iron  pipe  with  a  good  heavy  galvanizing  on  it 
would  answer  all  purposes.  I  would  not  advise  the 
use  of  brass  pipe  for  this  purpose.  A.  L.  R. 


Questions  By  Massachusetts  Inspectors 

'THE   following  questions   were   asked    a   short    time 
ago  by  Massachusetts  inspectors : 

1.  Suppose  you  had  2  boilers,  one  ^/^  in.  thick,  and 
the  other  lA  in.  thick,  100  lb.  steam  pressure  on  both  ; 
what  governs  the  strength  of  these  2  boilers? 

2.  Why  cannot  Corliss  engine  valve  gear  be 
worked  direct  from  the  eccentric,  without  the  rocker 
arm?  J.  K. 

A.  The  strength  of  the  boiler  is  governed  by  the 
diameter.    The  rule  for  figuring  strength  of  boilers  is: 

2St 
D= 

D  is  diameter  of  shell  in  inches. 
S  is  the  breaking  stress  in  the  metal  per  square  inch. 
t  is  the  thickness  of  the  shell  in  inches. 
p  is  the  pressure  per  square  inch, 
f  is  the  factor  of  safety. 
With    riveted  joints,   the  formula   becomes 

2  S  t  e 
D  = 

pf 
e  is  the  efificiency  of  the  riveted  joint. 
2.  In  a  Corliss  engine,  the  distance  from  the  eccen- 
tric to  the  wristplate  is  so  long  that  a  direct  connection 
between  the  two  with  one  rod  would  require  this  to  l:)e 
excessively  heavy.  The  rocker  arm  not  only  divides 
the  distance,  but  increases  the  range  of  motion  for 
the  wristplate.  The  travel  of  the  wristplate,  if  it  is 
connected  direct  to  the  eccentric  without  the  rocker, 
would  not  be  the  same  on  each  side  of  a  plumb 
line  through  its  center  of  support,  due  to  the  angle 
that  the  rod  would  make  with  the  horizontal  line 
through  the  center  of  the  shaft.  This  would  cause 
difficulty  in  the  design. 


Hydraulic   Problems 

pjOW  much  power  can  be  obtained  from  a  stream 
of  water,  which,  when  measured  by  a  weir  dam, 
was  found  to  have  an  area  of  5  sq.  ft.  and  a  head  of 
35  ft.?  A  modern  turbine  is  to  be  used.  Give  formu- 
las for  the  calculation. 

2.  If  the  water  be  raised  in  the  mill-pond  (which 
has  an  area  of  about  100  acres)  10  ft.  above  the  mouth 
of  the  flume,  would  there  be  an  increase  in  the  power, 
more   than   that  due  to  the  extra   10  ft.   of  head? 


3.  Would  the  same  volume  of  water  produce  more 
pow-er  if  taken  from  the  bottom  of  the  dam  (the  height 
of  water  in  the  pond  remaining  25  ft.)  instead  of 
allowing  it  to  flow  over  the  dam  and  then  down  to 
the  wheel?  If  necessary  to  know  the  velocity  of  the 
stream  in  question  (1),  assume  it  to  be  280  ft.  ]jer  min. 

A.  Your  first  question  is  far  from  definite,  as  you 
say  you  use  a  weir  dam,  area  of  which  is  5  sq.  ft.  If 
you  will  send  a  sketch  showing  the  arrangement  anrl 
what  the  conditions  actually  are,  I  will  make  definite 
answer  to  this  question. 

2.  For  the  same  amount  of  water  you  will  get 
power  in  proportion  to  the  increase  in  the  head  of 
10  ft.,  provided  the  present  arrangement  allows  all  of 
the  water  to  be  used  and  none  wasted.  Of  course, 
raising  the  head  10  ft.  will  increase  the  storage  capac- 
ity and  this  in  turn  will  increase  the  amount  of  power 
that  can  be  obtained  provided  some  of  the  water  is 
running  to  waste  now  under  the  25  ft.  head. 

3.  With  a  reaction  turbine  it  makes  no  difference 
wdiether  the  water  is  taken  from  the  bottom  of  the 
dam  or  near  the  top,  provided  that  the  intake  is  enough 
below  the  surface  so  that  the  flow  is 'never  broken 
by  air  being  drawn  in.  I  assume  that  the  turbine 
is  of  the  reaction  type  rather  than  the  overshot. 

C.  M.  Allen. 

Locomotive  Power  Required ;  Steam  to  Melt  Ice ; 
Parallel  Circuit  Problem 

A  GRADE  1  mile  long  has  a  vertical  rise  of  100  ft. 
Assuming  friction  5  per  cent  of  load,  what  horse- 
power will  be  required  to  haul  a  load  weighing  100,000 
lb.  up  the  grade  in  10  min.? 

2.  How  many  pounds  of  steam  at  100  lb.  absolute 
pressure  would  be  required  to  melt  20  lb.  of  ice  at 
21  deg.  F?  In  mv  judgment  the  temperature  of  ice 
cannot  fall  below^  32  deg.  F. 

3.  A  group  of  3  circuits  in  multiple  is  connected 
across  between  the  live  wires  of  100-volt  circuit.  The 
first  circuit  has  a  resistance  of  10  ohms,  the  second 
a  resistance  of  25  ohms,  and  the  third  a  resistance  of 
50  ohms,  (a)  What  is  the  joint  resistance  of  the  3 
paths  in  multiple?  (b)  What  is  the  current  in  each 
circuit?  (c)  \\''hat  is  the  rate  in  watts  at  which  work 
is  being  done  in  each  of  the  circuits?  J.  P. 

A.  The  formula  given  by  Kent  for  the  resistance 
of  a  locomotive  is  as  follows : 

Rt  =  (3  +  |)-h0.3788  G+0.5682C+0. 01265  S-* 
Rt  =  resistance  in  pounds  per  ton, 
V  =  speed  in  miles  per  hour, 
G  =  grade  in  feet  per  mile, 
c  =  degrees  of  curvature, 
S  =  rate  of  increase  of  speed  in  miles  per  hour  in  a 

run  of  one  mile. 
Substituting  your  figures,   and   since  you   have  no 
curvature  and  the  speed  is  uniform  : 
Rt=(3f«)-f 0.3788  X   100 
Rt  =  4  +  37. 88  =  41. 88 

100,000 

41.88  X =2094  lb. 

2000 

This  formula  does  not  take  into  account  the  resist- 
ance due  to  the  friction  of  bearings  or  air,  which  you 
state  in  your  problem  is  assumed  as  5  per  cent. 
Therefore, 

Friction  =  0.05  X  100,000  =  1000   lb. 

The  total  resistance,  therefore,  is  3094  lb.  for  the 
load  which  you  state  is  upon  the  engine. 
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With  a  draw  bar  pull  of  309-1  lb.,  the  horsepower 
necessary  to   draw   the   load   one  mile   in   10   min,   is, 
5280  X  3094 

,  giving  49.506  hp.  total. 

10  X  33,000 
2.     The  total  heat  ni  one  pound  of  steam  at   100 
lb.  absolute  pressure  per  square  inch  is,  according  to 
the  tables,  1181.8  heat  units. 

The  specific  heat  of  ice  is  0.504,  compared  with 
water  as  1.  To  bring  the  20  lb.  of  ice,  which  is  at  24 
deg.  P.,  to  32  deg.  P.,  will  require, 

8  X  20  X  0.504  =  80.64  heat  units. 
To  melt  the  ice,  you  must  add  to  this  the  latent 
heat  of  fusion,  which  is,  according  to  Supplee,  142.60, 
making  the  total  heat  units  required  to  melt  ice, 
80.64+  (142.60  X  30)  =2932.64  heat  units. 
Dividing  this   by  the   number  of  heat   units   in   a 
pound  of  steam  at  100  lb.  gage,  gives  you, 
2932.64 

=  2.481  lb.  +. 

1181.8 
You  are  wrong  in  your  judgment  that  the  tempera- 
ture of  ice  cannot  fall  below  32  deg.    The  temperature 
of  ice  may  reach  as  low  as  the  surrounding  atmosphere. 
3a.     The  joint  resistance  of  a  number  of  circuits 
in  parallel  is  equal  to  one  divided  by  the  sum  of  the 
reciprocal   of  the   several   resistances.     In   your   case, 
R=  1  -  (i^o +7V+  A-)  =6i-  ohms 
3b.     The   current  in  the   first   circuit   is   found   by 
dividing  the  voltage  by  the  resistance.    Thus, 
100 

=  10  amp. 

10 
In  the  second  circuit  it  is, 
100 
=  4  amp. 


In  the  third, 


25 


100 


50 


amp. 


3c.  The  power  consumed  by  each  circuit  is  found 
by  multiplying  the  voltage  by  the  current.  Thus,  in 
circuit  one, 

100  X  10  =  1000   watts. 

Circuit  2,  100  X  4  =  400  watts. 

Circuit  3, 100  X  2  =  200  watts. 


Questions  on  Power  Plant  Operation 

HOW    would    you    determine    to    a    certainty    your 
closed  heater  was  leaking? 

2.  How  would  you  know  the  check  valves  were 
leaking? 

3.  Why   do  piston  valves   take   steam  on   inside? 

4.  If  you  shut  down  a  boiler  for  6  or  8  months, 
whose  safety  valve  had  been  blowing  at  100  lb.  pres- 
sure and  when  you  started  it  up  again,  blew  at  50 
lb.  pressure,  with  your  steam  gage  O.  K.,  what  would 
be  the  trouble?  W.  J.   R. 

A.  To  determine  positively  whether  or  not  the 
tubes  and  joints  of  a  closed  heater  are  leaking,  shut 
the  engine  down  so  that  there  is  no  steam  to  condense 
in  the  heater,  then  disconnect  the  drip  pipe  that  carries 
away  the  condensation,  and  start  up  the  feed  pump, 
pumping  against  jjoilcr  pressure.  If  the  pump  exhausts 
into  the  heater  it  will  be  necessary  to  disconnect  it 
temporarily,  then  there  will  be  no  water  from  the 
drip  pipe  except  that  which  leaks  through  the  tubes 
and    joints. 


2.  This  question  I  believe  has  reference  to  the 
check  valves  in  the  feed  line.  To  determine  whether 
they  leak,  stop  the  feed  pump  and  close  any  conveni- 
ent valve  between  the  hand  regulating  valve  or  auto- 
matic regulator,  if  there  be  one,  and  the  pump.  Next 
close  the  valve  between  the  check  valve  and  boiler — 
the  boiler  is  of  course  under  pressure — then  remove 
the  bonnet  of  the  regulator  or  hand  regulating  valve 
or  disconnect  a  union  in  the  pipe  near  the  check  if 
there  is  one  there,  and  open  the  valve  between  the 
check  and  boiler.  If  the  check  leaks,  hot  water  will 
flow  from  the  opening  made  in  the  pipe. 

3.  The  principal  reason  that  piston  valves  are 
constructed  to  take  steam  in  the  center  is,  that  steam 
is  supplied  to  the  middle  of  the  steam  chest,  and 
exhausted  from  the  ends,  which  arrangement  secures 
the  advantage  that  the  supply  and  the  exhaust  are 
kept  well  separated  so  that  heat  cannot  easily  pass 
from  one  to  the  other  without  first  going  through 
the  cylinder  and  doing  work,  and  also  the  valve  rod 
stuffing  box  is  exposed  to  the  exhaust  pressure  only, 
and  therefore  need  not  be  so  tightly  packed.  This 
arrangement  has  the  disadvantage,  however,  that  when 
a  vacuum  is  carried  in  the  exhaust  pipe  air  may  leak 
in  around  the  valve  rod  without  being  detected. 

4.  If  the  safety  valve  formerly  blew  off  at  100 
lb.  pressure,  and  on  starting  up  after  6  or  8  months 
shut-down  it  blew  at  a  pressure  of  50  lb.,  it  would 
certainly  appear  that  the  valve  had  been  tampered 
with,  possibly  it  may  have  been  examined  and  cleaned 
and  not  readjusted,  or  the  adjusting  screw  may  have 
been  turned  with  malicious  intent.  '  In  any  case  if  the 
safety  valve  and  steam  gage  did  not  correspond  I 
would  test  the  gage  to  make  sure  that  it  was  correct, 
a  safer  way  would  be  to  use  2  gages.  If  the  safety 
valve  is  at  fault  instead  of  the  gage  take  it  apart  and 
examine,  clean  and  oil  the  parts.  After  putting  it  on 
again,  if  found  to  be  in  good  order,  fire  up  the  boiler 
to  the  safe  pressure  and  adjust  the  valve  to  blow  ofif 
at  the  desired  point.  Under  no  circumstances  should 
the  adjusting  screw  be  turned  to  make  it  blow  off  at 
a  higher  pressure  until  absolutely  sure  that  the  safety 
valve  is  at  fault.  This,  is  one  of  the  main  causes  of 
boiler   explosions.  J.   C.    Hawkins. 


As  A  SUBSTITUTE  for  horse  and  mule  teams  for  trans- 
ferring loaded  freight  cars  from  one  station  to  another, 
the  Pennsylvania  Railroad  has  built  an  electric  tractor, — 
a  giant  electric  automobile  which  will  do  the  work  of  20 
mules.  To  determine  the  strength  of  the  tractor,  the 
company  arranged  a  tug  of  war  between  it  and  a  steam 
locomotive. 

Two  freight  cars  were  put  between  the  tractor  and 
the  locomotive;  the  power  of  the  latter  was  first  turned 
on  and  after  the  2  cars  and  the  tractor  had  been  pushed 
a  short  distance,  the  electric  current  was  applied  very 
gradually.  The  power  in  the  locomotive  and  the  tractor 
was  increased  until  each  exerted  its  full  strengeth.  The 
motor  developed  the  stronger  power,  pushing  the  2  cars 
•and  the  steam  locomotive  to  such  an  extent  that  the 
wheels  of  the  latter  slipped  on  the  track. 

The  tractor  is  equipped  with  2  motors,  each  having  a 
capacity  of  20  hp. ;  it  weighs  28,850  lb.,  each  wheel  alone 
weighing  about  a  ton.  The  wheels  are  60  in.  in  diameter 
and  are  fitted  with  hard  rubber  tires  similar  to  those 
on  automobile  trucks.  The  truck  straddles  the  railroad 
tracks,  which  are  laid  flush  with  the  pavement. 

As  showing  the  capacity  of  the  tractor,  it  can  start 
a  draft  of  6  loaded  50-ton  freight  cars  on  the  mountain 
grade  of  the  Pennsylvania  railroad. 
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IVhat   Would  You  T>o  If  You  Had  These  Conditions  To  Meet? 


Time  Required  to  Empty  Tank 

PJOW  long  would  it  take  to  empty  a  tank  10  ft.  high 
by  8  ft.  wide,  having  4  pipes  whose  sizes  are  2, 
1/4,  l/<4  and  1  in.  respectively?  M.  I.  T. 


Increasing  Capacity  of  Chimney 

\Y^HY  does  it  require  4  times  the  height  of  a  stack 
or  chimney  to  double  its  capacity  but  only  twice 
the  area,  the  height  remaining  the  same?  Or,  in 
other  words,  why  does  the  capacity  of  a  stack  vary  as 
the  square  root  of  the  height  and  directly  as  the 
area  of  the  base?  J.  W.  D. 


Position  of  Valve  on  Steam  Outlet 

'THE  new  Indiana  law  concerning  boilers,  says  we  must 
have  a  valve  on  the  steam  outlet  not  more  than  i8 
in.  from  the  boiler.  As  the  header  in  most  plants  is 
much  higher  than  this,  it  seems  to  me  the  arrangement 
spoken  of  will  be  bad  in  that  it  forms  a  pocket  where 
condensation  may  collect  and  start  a  water  hammer  when 
the  valve  is  opened,  that  might  be  disastrous  in  its  effect. 
I  should  like  the  views  of  other  readers  on  this  clause 
of  the  law.  J.  O.  B. 


Commutator  Trouble 

J  AM  having  a  little  trouble  with  an  exciter  commuta- 
tor. This  exciter  is  a  4-pole,  120- volt,  5-kw.  machine, 
running  at  1375  r.p.m.,  exciting  a  200-kw.,  550-volt 
Western  Electric  Co.  alternator.  The  trouble  is  in  the 
commutator  cutting.  When  I  first  came  here,  there  were 
carbon  brushes  on  it.  I  put  graphite-treated  brushes  on 
and  it  helped  some,  but  did  not  stop  it.  I  have  used 
Gale's  commutator  compound.  There  is  no  sparking 
and  the  commutator  does  not  get  very  hot.  If  anyone 
has  anything  to  offer  that  would  help  in  overcoming 
this  trouble,  I  should  be  glad  to  hear  it.  D.  S.  P. 


Length  of  Indicator   Cards 

JS  it  not  a  mistake  for  indicator  cards  on  a  steam  engine, 
Corliss  type,  with  same  springs  and  same  cord,  to  vary 
in  length  of  card?  A  man  that  has  been  running  engines 
for  about  35  yr.  claims  that  cards  vary,  one  card  measur- 
ing 4  in.,  and  the  next  4>^  in. 

This  engine  has  run  for  only  12  yr.,  and  it  had  to  be 
bored,  both  valves  and  cylinder.  The  cylinder  has  St. 
John's  packing  on  the  piston,  the  piston  rod.  and  also 
on  the  valve  stems,  live  steam,  also  exhaust.  The  main 
shaft  swings;  as  it  has  a  12-ft.  flywheel  and  an  outside 
pedestal  bearing,  the  load  varies.  Would  this  lost  mo- 
tion in  pedestal  boxes  and  wristpin.  also  crank  bearing, 
not  be  the  only  way  this  card  could  vary?  He  claims 
that  different  loads  make  the  indicator  produce  these 
different  length  cards.  Do  you  think  an  engine  running 
this  short  time  should  be  so  much  out?  W.  I. 


Compressor  Problem 

JN  our  plant  we  have  a  g}i  by  15-in.  horizontal  double- 
acting  Wolf  Linde  ammonia  compressor,   direct  con- 
nected to  a  r2  by  30-in.  Murray  Corliss  engine. 

We  had  the  compressor  bored  and  a  new  head  fitted 
before  starting  up.  This  head  is  the  old  one  turned 
down  and  a  band  shrunk  on  and  turned  up  with  2  rings 
just  like  a  high  speed  steam  head.  The  head  is  oval 
and  they  lacked  1/64  in.  of  turning  the  ends  of  band 
down  to  the  head.  We  also  had  a  new  crankpin  put  in 
the  compressor  crank. 

When  I  went  to  assemble  the  machine  I  found  that 
there  was  only  1/64  in.  clearance  or  1/32  in.  in  all.  The 
adjusting  screws  are  threaded  4  to  the  inch,  so  it  will 
be  seen  that  it  was  a  neat  job  to  divide  the  clearance. 
Now,  why  does  the  head  strike  the  crank  end  head  when 
starting  up  after  being  shut  down  6  or  8  hr.  ?  I  contend 
that  when  the  rod  gets  cool  it  contracts  enough  to  over- 
come the  i/64-in.  clearance. 

I  should  like  to  hear  from  some  of  the  readers  on 
this  clearance,  also  what  they  think  of  the  way  that 
piston  was  upset.  C.  C.  G. 


Cause  of  Broken   Shaft  with   Rope   Drive 

Y^E  have  one  rope  drive  in  our  mill  with  shafts 
30  ft.  on  centers,  with  2  8-rope  sheaves  40  in.  in 
diameter,  li4-iu-  rope,  2  15/16-in.  shaft,  and  operated 
with  tension  carriage.  This  shaft  has  broken  4  times 
within  the  past  18  months. 

We  have  another  rope  drive  80  ft.  on  centers,  with 
2  6-rope  sheaves  40  in.  in  diameter,  1-in.  rope,  2  15/16- 
in.  shaft,  and  operated  with  tension  carriage.  Have 
been  operating  the  latter  for  about  4  months  now,  and 
this  shaft  broke  this  evening.  The  break  occured 
each  time  in  the  pulley. 

The  hangers  are  5  ft.  on  centers  for  the  80-ft.  drive 
and  3  ft.  on  centers  for  the  30-ft.  drive.         A.  M.  C. 

A.  Take  out  the  2  15/lG-in.  diameter  jack  shaft 
on  the  8-rope  sheaves  drive  and  replace  this  with  a 
4-in.  shaft.  For  the  best  economy,  this  drive  should 
not  do  more  than  120  hp. — undoubtedly  you  are  doing 
very  much  more. 

The  2  15/lG-in.  shaft  on  the  6-rope  drive  should 
be  replaced  by  a  3^-in.  shaft. 

We  l^elieve  your  trouble  is  caused  by  the  shaft 
crystallizing,  and  the  only  way  to  overcome  this  is 
l:)y  placing  hangers  nearer  the  pulley  or  by  putting  on 
a  larger  shaft  to  overcome  the  torsional  strain. 

The  conditions  when  using  rope  drives  or  belting 
are  very  much  in  favor  of  the  rope  drive  as  far  as 
the  strain  on  the  shaft  is  concerned,  providing  the 
same  amount  of  power  is  delivered  to  the  driven  shaft, 
and  it  would  not  help  this  in  any  way  to  replace  the 
rope  drive  with  belts  unless  you  put  in  heavier 
shafting. 
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THE  ECONOMIC  POWER  HOUSE 

The  controversy  between  the  advocates  of  the  "cen- 
tral station"  and  those  of  the  "isolated  plant"  is  one  in 
which  practically  every  industry  is  interested,  and  will 
have  considerable  weight  in  the  future  development  of 
the  resources  of  the  country.  Each  side  puts  forward 
certain  advantages  and  cites  examples  of  gain  to  the  con- 
sumer from  the  adoption  of  a  certain  policy.  The  result : 
both  sides  would  appear  to  be  in  the  right.  The  central 
station  under  the  same  conditions,  undoubtedly  can  pro- 
duce power  at  the  switchboard  more  economically  than 
the  small  plant,  but  whether  it  can  also  supply  power 
more  cheaply  depends  largely  upon  local  and  individual 
circumstances.  Common  sense  must  determine  the  ra- 
tional and  efficient  solution  of  the  question  in  each  case 
and  this  opens  up  consideration  of  a  state  of  afifairs 
that  does  not  seem  to  be  generally  recognized.  Propor- 
tionally to  its  output,  a  small  plant  does  cost  more  to 
operate  than  a  large  one,  but  there  is  a  certain  size  of 
power  house  which  might  be  referred  to  as  the  "critical 
plant,"  plants  smaller  or  larger  than  which  cannot  be 
operated  with  as  good  relative  economy. 

A  careful  study  of  the  total  cost  of  power  production 
in  a  great  number  of  plants  of  various  sizes  and  operating 
under  diverse  conditions  shows  that  for  steam  power  the 
"critical  plant"  has  a  capacity  of  about  looo  hp.  and  that 
this  is  true  no  matter  what  the  service  of  the  plant — i.e., 
whether  operated  but  comparatively  few  hours  a  day  or 
continuously.  There  is  some  slight  difference  in  relative 
efficiencies  between  plants  operating  on  coal  and  those 
using  oil  as  fuel,  but  the  critical  plant  is  of  the  same 
capacity  in  either  case. 

With  coal  as  the  fuel,  it  costs  nearly  3  times  (2.95) 
as  much  per  horsepower-hour  to  operate  a  loo-hp.  plant 
as  it  does  in  a  looo-hp.  plant,  and  slightly  over  3  times 
(3.04)  as  much  per  horsepower-hour  to  operate  a  loo-hp. 
plant  as  it  does  a  lOOO-hp.  plant  with  oil  as  fuel. 

Between  these  2  sizes  of  power  plants  the  economic 
gain  of  enlarging  the  power  house  is  very  nearly  con- 
stant for  each  additional  lOO  hp.,  being  about  14  per  cent 
for  each  100  hp.  increase  in  capacity  of  the  coal  burning 
plant  and  about  13  per  cent  in  the  case  of  the  o  1  burnin  =, 
plant. 

Power  houses  of  larger  capacity  than  lOOO  hp.  show 
greater  economy  in  the  cost  of  power  production,  of 
course,  but  the  gain  is  much  more  gradual  than  in  the 
smaller  plants,  the  critical  plant  representing  the  point 
where  the  gain  in  economy  changes  from  rapid  increase 
to  comparatively  slight.  That  is  to  say,  the  gain  in  econ- 
omy of  power  production  in  plants  larger  than  the  crit- 
ical plant  is,  in  coal  burning  plants,  but  about  14.5  per 
cent  for  each  iood  additional  horsepower  capacity  and 
about  13  per  cent  in  the  case  of  oil  burning  plants.  These 
gains  in  economy  are  slightly  greater  just  after  passing 
the  capacity  of  the  critical  plant  and  gradually  decrease 
as  the  capacity  of  the  plants  becomes  relatively  great,  but 
the  mean  gain  is  close  to  the  above  percentages  and  is 
practically  constant. 
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A  plant  of  looo-hp.  capacity  is  larger  than  the  great 
majority  of  individual  plants,  and  plants  that  are  larger 
than  this  critical  plant  are  not  usually  supplied  from 
central  stations.  Furthermore,  the  central  station  usually 
charges  prices  varying  inversely  as  the  consumption  of 
power  by  the  consumer. 

For  the  greatest  economy,  therefore,  consumers  using 
but  a  few  hundred  horsepower  would  realize  considerable 
benefit  by  combining,  as  far  as  their  power  requirements 
are  concerned,  and  operating  one  power  house  of  about 
lOOO-hp.  capacity  for  their  common  use,  pro- rating  the 
cost  of  operation.  Such  combination  of  interests,  how- 
ever, would  have  to  be  between  adjacent  plants  in  order 
to  avoid  transmission  losses  or  heavy  repair  burdens, 
such  as  prevent  the  central  station  successfully  competing 
with  an  efficiently  operated  but  much  smaller  isolated 
plant.  Where  conditions  do  not  permit  of  such  combina- 
tion, careful  study  of  actual  costs,  not  guesswork,  for  an 
efficiently  run  plant  and  prices  which  can  be  secured  from 
the  central  station  service  will  determine  which  course 
is  the  wise  one,  and  this  should  be  followed,  without  bias 
or  prejudice  in  favor  of  either   form  of  power  supply. 


NEWS  NOTES 

The  Terry  Steam  Turbine  Co.,  Hartford,  Conn., 
has  appointed  Heshall,  Simmons  &  Co.,  502  Randolph 
Building,  Memphis,  Tenn.,  as  its  agents  for  that  city 
and  the  territory  of  Tennessee,  Arkansas,  and  the  nor- 
thern part  of  Mississippi. 

H.  W.  Johns-ManvillE  Co.  has  recently  opened  a 
branch  office  at  Charlotte,  N.  C.  The  new  office,  which 
is  located  in  the  Commercial  Bank  Building,  is  in  charge 
of  E.  U.  Heslop,  who  is  assisted  in  covering  the  western 
section  of  North  Carolina  by  P.  J.  McCusker  and  Paul 
W.  Whitlock. 

A  JOINT  ANNUAL  MEETING  of  the  Canadian  and 
American  Peat  Societies  will  be  held  at  Montreal,  Can- 
ada, on  August  18,  19  and  20,  1913.  Opportunity  will 
be  given  members  of  the  societies  and  their  friends  to 
visit  the  2  largest  peat  fuel  plants  on  the  Continent,  and 
see  them  in  full  operation.  These  are  located  at  Farn- 
ham  and  Alfred. 

The  American  Boiler  Manufacturers'  Associa- 
tion will  hold  its  25th  Annual  Convention  in  Cleveland, 
O.,  September  i  to  ,4,  with  headquarters  at  the  Hollenden 
Hotel.  There  will  come  up  for  consideration,  a  pro- 
posed standard  specification  for  boilers  and  boiler  sheet, 
which  makes  the  meeting  of  unusual  importance.  This 
is  also  the  Silver  Anniversary  of  the  Association,  and 
special  efifort  has  been  made  to  provide  an  excellent 
program  of  technical  work  and  intertainment.  An  ex- 
cursion on  the  lake  is  arranged  for  Wednesday,  Septem- 
ber 3,  the  banquet  for  Thursday  evening,  September  4. 
All  makers  and  users  of  steel  plate  are  invited  to  attend. 

The  Goulds  Manufacturing  Co.,  Seneca  Falls,  N. 
Y.,  announces  the  recent  appointment  of  F.  Z.  Nedden 
of  London,  Eng.,  as  engineer  in  charge  of  the  centrifugal 
pump  department.  Mr.  Nedden's  technical  education  was 
obtained  at  the  Technical  University  of  Berlin  at  Char- 
lottenburg,  where  he  graduated  with  high  honors.  His 
early  practical  training  was  obtained  in  the  shops  of  the 
Berliner  Maschinenbau  A.  G.  vormals  L.  Schwartzkopfif 
in  Berlin  and  Wildau.  from  1899  to  1906.  From  1906  to 
1908  Mr.  Nedden  was  assistant  professor  on  gas  and 
rotary  engines,  and  machines  at  the  Technical  L^niversity, 
Aix-la-Chapelle. 

Later  he  joined  the  Machine  &  Pump  Factory  of 
Messrs.  Weise  &  Monski,  Halle,  Germany,  and  developed 


its  line  of  high  lift  turbine  pumps,  was  transferred  to 
London  and  from  that  period  until  1913  developed  the 
English  and  Colonial  business. 

Mr.  Nedden  has  recently  been  making  an  extensive 
trip  through  the  United  States  studying  the  technical 
and  economical  conditions  of  the  market  for  centrifugal 
and  turbine  pumps  and  has  now  taken  up  his  duties  with 
The  Goulds   Mfg.   (ip.,  at  Seneca   Falls. 

Thomas  R.  Armstrong,  of  Boston,  has  been 
appointed  a  member  of  the  Massachusetts  Board  of 
Boiler  Rules,  to  represent  the  operating  engineers  of 
the  state,  and  the  engineers  as  well  as  the  state  are 
to   be   congratulated   on   this   choice. 

Mr.  Armstrong  is  an  engineer  of  large  experience, 
having  been  a  commissioned  engineer  in  the  U.  S. 
Revenue  Service,  an  engineer  officer  in  the  U.  S.  Navy, 
chief  engineer  of  vessels  in  the  Merchant  Service,  and 
has  held  positions  in  stationary  plants,  as  chief  engi- 
neer in  public  institutions  of  Boston,  the  Sears  Estate, 
the  ^lason  Machine  Works,  at  Taunton,  inspector  of 
engineering  for  the  Japanese  government  at  Cramps 
shipyards,  Philadelphia,  superintendent  of  construc- 
tion for  the  C.  E.  Cotting  Estate,  Boston,  and  at 
present  is  chief  engineer  for  the  Boston  Safe  Deposit  & 
Trust  Co.,  and  also  is  in  charge  of  the  U.  S.  ships 
Chicago,  Rodgers,  and  Macdonugh,  attached  to  the 
U.  S.  Brigade,  holding  the  rank  of  Lieutenant-Com- 
mander. 

Mr.  Armstrong  was  selected  as  a  candidate  for 
the  Massachusetts  Board,  and  recommended  to  the 
governor  by  the  New  England  Society  of  Superin- 
tending Engineers,  a  choice  which  does  credit  to  the 
wisdom  and  high  ideals  of  that  society.  The  society 
has  also  recommended  to  the  governor,  as  Chief  Inspect- 
or of  the  Boiler  Inspection  Department,  George  Luck. 
His  appointment  would  be  as  satisfactory  in  that 
position  as  is  the  appointment  of  Mr.  Armstrong  to 
the  Massachusetts  Board  of  Boiler  Rules. 

The  erection  of  a  mammoth  power  plant  in  either 
Clarion  or  Jefiferson  county,  Pa.,  which  would  supply 
electric  power  to  Franklin  and  other  towns  even  as  far 
distant  as  Erie,  is  in  contemplation  by  capitalists  in  a 
position  to  finance  such  an  undertaking.  Their  repre- 
sentative has  made  a  thorough  investigation  of  the  mat- 
ter and  has  reported  it  to  be  feasible. 

Coal  rather  than  water  will  be  used  to  generate  the 
electric  current,  and  the  object  of  locating  the  plant  in 
either  Clarion  or  Jefiferson  county  is  to  have  it  near 
the  coal  supply.  An  efifort  will  be  made  to  find  consumers 
in  every  hamlet  and  town  within  a  radius  of  150  miles. 
It  is  aimed  to  furnish  power  to  manufacturing  plants  and 
domestic  consumers,  and  it  is  said  that  the  rates  will  be 
lower  than  those  at  present  charged  by  plants  that  are 
now  established.  The  concern  will  be  such  a  boon  to 
many  communities  that  it  is  expected  the  project  will 
receive  encouragement  from  them. 

If  a  power  plant  using  coal  can  be  erected  close  to 
the  supply  of  fuel,  steam  is  cheaper  than  water  power 
for  generating  electricity,  experienced  men  say.  In  the 
first  place,  the  initial  investment  of  capital  required  to 
erect  a  steam  plant  is  not  ^  of  that  required  for  con- 
structing dams.  The  uncertainty  of  water  power  is  an- 
other factor  that  must  be  taken  into  consideration.  Dur- 
ing the  dry  seasons  there  may  not  be  sufficient  water 
to\irnish  the  power  required,  a  fact  that  has  been  dem- 
onstrated at  such  a  favorable  location  as  Niagara  Falls. 
Many  large  manufactories  there  deriving  their  power 
from  this  source  have  installed  steam  plants  to  guard 
against  lack  of  water  and  accidents. 
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COOKSON  ONE-PJECE  HEATER 

ANEW  type  of  cast-iron  heater  is  now  being 
offered  by  the  Bates  Machine  Co.,  Joliet,  111., 
the  body  being  cast  in  one  piece  to  give  greater 
strength,  durability,  handsome  appearance  and 
other  advantages  over  the  former  Cookson  cast-iron 
heaters. 

The  single  casting  does  away  with  bolts  and  calked 
points  at  all  points  save  the  oil  separator,  the  manhole 
and  handhole  covers,  and  the  pipe  fittings.  It  is 
evident  that  the  more  solid  construction  is  practically 
indestructible  and  capable  of  safely  withstanding  the 
greatest  back  pressure  that  might  ever  build  up  with- 
in the  heater  with  the  safety  pop  valve  set  to  blow 
even  at  25  lb.  per  sq.  in. 


POP   SAFETY    VALVE 


OIL 
SEPARATOR   s^_ 


IMPURE 
COLD 

WATER 


AUTOMATIC 
WATER- 
REGULATING 
VALVE 


SEPARATOR 
DRAINS 


SECTION    OF    COOKSON   ONE-PIECE    HEATER 

Large  steam  space,  tray  surface  and  filtering  space, 
are  afforded  and  the  4  large  manholes  and  handhole.s 
make  cleaning  easy.  Cleaning  doors  are  conveniently 
located  in  front  and  back  and  as  the  heater  may  be 
made  right  or  left  handed  by  turning  half  way  around, 
it  will  fit  into  a  plant  without  complications  in  the 
piping. 

The  oil  separator  is  made  in  either  of  2  types. 

First,  extra  large  and  with  cutout  valve  so  that 
all  the  exhaust  is  purified,  so  that  the  surplus  over 
feed-water  heating  requirements  is  in  the  best  possi- 


ble condition  for  re-use  in  heating  or  processing  sys- 
tems, while  the  cutout  valve  permits  shutting  off  the 
body  of  the  heater  for  cleaning,  without  interfering 
with  the  action  of  the  oil  separator. 

Second,  standard  oil  separator  which  permits  piping 
of  the  heater  on  the  thoroughfare  or  induction  prin- 
ciple and  assures  oil  elimination  from  as  much  exhaust 
as  is  required  for  feed-water  heating. 

A  steam  trap  and  return  openings  are  provided  so 
that  the  heater  may  receive  the  returns  from  a  steam 
heating  system  or  not  as  desired. 


TO  TIGHTEN  LOOSE  BELTS 

THE  problem  of  taking  up  the  slack  in  belts  which 
have   stretched,  or  of  taking  out  the   stretch  of 
new  belts   in    lacing   them,    especially    in    large 
sizes,    is    always    difficult.      Belt    clamps    which 
work  by  means  of  screw  rods  at  each  side,  are  effective 
but  slow,  and  require  careful  manipulation. 

A  new  form  of  clamp  for  this  purpose  is  now  avail- 
able, manufactured  by  the  Higgins  Machinery  Co., 
of  Seattle,  Wash.,  and  is  made  as  shown  in  the  illus- 
tration. The  method  of  using  is  obvious,  and  the  ease 
with  which  the  ends  of  a  belt  may  be  brought  square 
together  is  also  evident. 


REDDING  BELT   CLAMP 

The  new  clamp,  which  is  called  the  Redding  Three 
Minute  Belt  Clamp,  can  be  applied,  even  in  the  larg- 
est sizes,  by  one  man  and  the  gear  and  pinion  action 
enables  any  tension  required  to  be  put  on  the  belt, 
with  the  certainty  that  it  will  be  stretched  evenly 
throughout  its  width.  The  clamp  is  made  in  sizes 
to  take  belts  from  8  in.  maximum  to  24  in.,  and  is 
designed  to  stand  the  maximum  load  allowable  on  a 
belt  without  danger  of  breaking  any  part  of  the  clamp. 
Further  details  can  be.  obtained  from  the  manufac- 
turers. 
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HEINE  TWO-DRUM  BOILERS 

IN  larger  sizes  Heine  Boilers  are  built  witli  'I  drums 
and  suitable  water  legs  with  the  tube  surface  us- 
ually arranged  in  'I  passes. 

Figure  1  is  from  a  photograph  taken  at  the 
Ayer  Mills,  Mass.,  during  the  erection  of  a  number 
of  600-hp.  Heine  boilers,  built  for  200  II).  working- 
pressure,  and  shows  clearly  the  construction  of  the 
water  legs.  The  boilers  in  the  foreground  are  upside 
down,  and  the  man  shown  is  riveting  the  water  leg  to 
one  of  the  drums.  The  handhole  openings  in  the 
waterleg  show  the  arrangement  of  the  tubes,  first  the 
lowest  row  (the  upper  row  in  the  photograph)  on 
which  are  placed  tiles  forming  the  roof  of  the  com- 
bustion chamber,  next  a  bank  of  8  rows  of  tubes  form- 
ing the  first  pass,  and  then  a  bank  of  ?  tubes  forming 
the  second  pass. 

Figure  2  is  a  longitudinal  section  of  a  ()3.")-hp. 
boiler  as  installed  at  the  Service  Plant  of  the  Grand 
Central  Terminal,  New  York  City.  It  shows  the  hori- 
zontal baffling  on  the  lowest  row  of  tubes,  extending 
over  the  furnace  and  back  over  the  bridge  w^all,  thus 
forming  the  roof  of  the  combustion  chamber.  The 
middle  bafiFle  is  located  in  this  boiler  on  the  ninth  row 
of  tubes,  and  consists  of  a  special  cast-iron  baffle, 
extending  from  the  rear  water  leg  toward  the  front 
water  leg  with  a  sufftcient  opening  for  the  passage  of 
the  gases.  On  the  top  row  of  tubes  are  placed  T  tiles, 
similar  to  those  on  the  bottom,  extending  from  the 
front  water  leg  to  within  a  few  feet  of  the  rear  water 
leg.  The  travel  of  the  gases  is  obvious.  The  effective 
path  of  travel  is  long,  and  the  boiler  surface  is  com- 


PIG.    1. 


TWO  P.\SS    HEINE    BOTLERS    UNDER    CONSTRUCTION    AT 
LAWRENCE,     MASS. 
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pactly  arranged,  so  that  there  is  efficient  absorption  of 
the  heat  in  the  gases,  even  with  comparatively  high 
furnace  temperatures  resulting  from  the  design  of 
combustion   chamber. 

Another  interesting  point  shown  in  this  drawing 
is  the  superheater  design.  Two  superheater  units  are 
used  for  each  boiler,  located  above  the  water  line  in  a 
fire-brick  chamber  formed  on  each  side  of  the  setting. 
A  flue  connects  each  chamber  with  the  furnace,  and  a 
small  per  cent  of  the  furnace  gases  tlov\'S  up  these 
flues  and  supplies  heat  for  the  superheater  tubes.  The 
hot  gases  make  2  passes  over  the  superheater  tuljes 
and  then  flow  out  of  the  superheater  chamber  at  the 
end  nearest  the  front  header,  and  before  reaching  the 
uptake  they  pass  under  the  boiler  drum.  A  damper 
in  the  superheater  outlet  gives  complete  control  of  the 


amount  of  gases  flowing  over  the  tubes,  thereby  per- 
mitting of  temperature  regulation  and  also  of  entirely 
cutting  off  the  supply  of  hot  gases  when  saturated 
steam  is  desired,  or  when  there  is  no  boiler  load.  No 
provision  is  made  for  flooding  the  superheater  as  that 
operation  is  unnecessary,  which  avoids  deposits  of 
scale-forming  impurities  within  the  superheater  tubes. 
The  performance  of  one  of  these  635-hp.  units  at 
the  Service  Station  of  the  Grand  Central  Terminal 
with  anthracite  Buckwheat  No.  2  of  heat  value  10,880 


FIG.  2. 


LONGITUDINAL  SECTION  OF  6.35-HP.  BOILER  AT  GRAND 
CENTRAL  TERMINAL  PLANT 


B.t.u.  per  pound  and  natural  draft,  showed  efficiencies 
considerably  above  70  per  cent  and  6.3  lb.  water  evap- 
orated from  41  deg.  F.  to  steam  at  176  lb.  gage  and 
122  deg.  superheat  per  pound  of  coal. 


INDESTRUCTO  FIRE  TOOLS 

THESE  are  of  standard  pattern,  but  are  of  a  new 
composition  metal  which  has  been  worked  out 
especially  to  withstand  the  hard  use  necessary 
for  such  tools.  The  patterns  have  been  kept 
standard  with  those  which  practice  has  shown  to  be 
the  most  convenient  and  effective,  but  the  material 
is  a  high  heat  resisting  alloy,  which  does  not  burn 
out  and  does  not  change  shape. 

Another  advantage  is  that  the  opening  for  the 
handle  bar  is  tapered  from  front  to  back.  The  bar  is, 
therefore,  inserted  hot,  then  hammered  up,  giving  a 
cone  larger  at  the  back  than  at  the  front,  so  that  the 
tool  does  not  tend  to  pull  off  the  handle. 

Three  tools  are  made,  the  hoe,  the  rake,  and  the 
tee  bar,  or  slice  bar,  by  the  Indestructo  Fire  Tool  Co.^ 
20   Sellers   Ave.,   Philadelphia,    Pa. 


In  THE  LONG  run  men  hit  only  what  they  aim  at. 
Therefore,  though  they  should  fail  immediately;  they 
had  better  aim  at  something  high. 

— Thoreau. 
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M[CARTA 

New  Insulating  Material 

REMARKABLE  new  material  to  take  the 
place  of  hard  fiber,  glass,  porcelain,  hard  rubber, 
built-up  mica,  pressboard,  rawhide,  molded 
compounds,  etc.,  has  been  developed  by  the 
Westinghouse  Electric  &  Mfg.  Co.,  East  Pittsburgh, 
Pa.     It  is  known  as  Micarta. 

It  is  used  for  commutator  bushings  and  brush- 
holder  insulation,  as  noiseless  gear  banks,  as  conduit 
for  automobile  wiring,  as  spools  for  spark  coil  and 
magnet  windings,  for  refillable  fuse  tubes,  for  wire- 
less coil  separator,  for  arc  shields  in  circuit-breakers, 
for  water-meter  disks,  etc. 

Micarta  is  a  tan-brown,  hard  homogeneous  mate- 
rial having  a  mechanical  strength  about  50  per  cent 
greater   than    hard    fiber.      It    can    readily   be    sawed, 


FIG.   1.     NATURAL  FRACTURE   OF  BAKELITE   MICARTA 

milled,  turned,  tapped,  threaded,  etc.,  if  a  sharp 
pointed  tool  is  used  and  the  work  done  on  a  lathe. 
It  can  be  punched  only  in  thin  sheets  and  cannot  be 
molded.  Micarta  is  not  brittle  and  will  not  warp, 
expand,  or  shrink  with  age  or  exposure  to  the  weather 
but  takes  a  high  polish,  presenting  a  finished  appear- 
ance. 

Two  grades  of  the  material  are  made.  The  grade 
known  as  Bakelite  Micarta  will  stand  a  temperature 
of  300  deg.  F.  continuously,  or  500  deg.  F.  for  a  short 
time.  It  is  infusible  and  will  remain  unaffected  by 
heat  until  a  temperature  sufficient  to  carbonate  it  is 
reached.  Heat  will  not  warp  Bakelite  Micarta,  and 
it   will    stand   an    electric   arc   better   than   hard   fiber, 


FIG.    2.      TUBE    PARTS    MADE    OF    MICARTA 

hard  rubber,  built-up  mica,  or  any  molded  insulation 
containing  fibrous  or  resinous  materials.  Its  coeffi- 
cient of  expansion  is  low,  being  approximately 
0.000,02  per  deg.  C. 

Bakelite  Micarta  is  insoluble  in  practically  all  of 
the  ordinary  solvents  such  as  alcohol,  benzine,  tur- 
pentine, and  weak  solutions  of  acids  and  alkalis,  hot 
water  and  oils.  It  is  indifferent  to  ozone — an  advan- 
tage for  electrical  purposes.  It  is  n()nhydrosco])ic 
and  impervious  to  moisture. 

The  other  grade  designated  as  No.  53  Micarta  has 
the  same  mechanical  and  electrical  properties  as  the 
Bakelite  Micarta,  but  dilTcrs  in  its  chemical  and  ther- 


mal properties.  The  plain  Micarta  behaves  toward 
chemicals  and  heat  very  much  as  an  ordinary  resin. 
This  grade  is  not  used  in  plate  form. 

As  proof  of  the  uniformity  of  structure  of  Bake- 
lite Micarta,  the  accompanying  illustration  of  a  frac- 
ture is  shown.  This  is  not  a  saw  cut,  but  a  natural 
break.  The  tube  was  held  tight  on  a  metal  mandrel 
and  a  compressive  force  was  applied  at  one  end  of 
the  tube.  When  the  force  became  sufficiently  great 
the  tube  split  as  shown.  The  uniformity  of  the  wavy 
fracture  shows  how  homogeneous  the  material  is. 
Such  a  break  is  known  as  a  "harmonic  fracture." 
The  strains  in  a  homogeneous  material  under  stress 
follow  a  sine  wave  law.  If  one  part  of  the  material 
is  weaker  than  the  rest,  the  strain  at  this  point  be- 
comes greater  and  the  harmonic  wave  is  distorted. 
It  will  be  seen,  however,  from  the  illustration,  made 
from  an  actual  photograph,  that  the  strain  followed 
the  true  harmonic  wave  almost  as  closely  as  the  eye 
can  detect,  indicating  that  every  part  of  the  material 
was  exactly  as  strong  as  every  other  part. 
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for  The  Electric  Journal. 


NEW  POWER  PLANTS 

The  Britt  (Iowa)  Electric  Light  and  Plant  Co. 
is  building  a  large  brick  addition  to  its  present  plant. 
When  completed  Britt  is  likely  to  have  an  all  day  and 
all  night  service. 

Work  has  begun  on  a  new  $50,000  municipal  elec- 
tric light  plant  at  Cedar  Falls,  Iowa.  The  city  has 
awarded  contracts  for  electrical  and  mechanical  equip- 
ment, and  will  construct  its  own  building  and  pole  lines 
under  the  supervision  of  the  city  engineer. 

Goshen  (Ind.)  Lightning  Rod  Company  will  build 
an  addition  to  its  plant  this  fall.  This  is  one  of  the  many 
flourishing  and  growing  industries  in  Goshen.  The  de- 
velopment of  the  business  has  been  steady  and  rapid. 
Nearly  all  the  parts  are  now  made  at  the  Goshen  plant. 

Donovan  &  Donovan  has  been  awarded  a  $20,000 
contract  for  a  new  power  plant  at  Ladycliffe  Academy 
m  Highland  Falls,  N.  Y.  The  contract  calls  for  a  com- 
plete plant,  consisting  of  new  boilers,  electric  lighting  out- 
fit complete,  and  a  brick  chimney  120  ft.  high.  The  boiler 
will  be  equipped  with  Jones'  automatic  stokers. 

At  a  Cost  ov  $100,000  the  Republic  Iron  and  Steel 
Co.,  of  Alabama,  will  erect  an  electric  power  plant 
at  East  Thomas,  according  to  announcement  made 
recently.  It  is  stated  chat  the  plant  will  be  capable  of 
furnishing  sufficient  power  to  supply  the  furnaces  at 
Thomas.  In  addition  it  is  planned  by  the  company  to 
generate  power  at  the  Thomas  plant  to  operate  Sayreton 
mines  and  3  other  openings  with  electric  power.  It  is 
stated  that  the  compan}'  contemplates  some  new  openings 
that  have  not  been  announced  when  the  power  plant  is 
in  operation.  Transmission  lines  of  high  voltage  will 
be  erected  between  Thomas  and  Sayerton. 
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HORSEPOWER  OF  GAS  ENGINES 

Using  Natural  (ias  lOOO  H.  t.  u.  per  cu.  ft. 

S  =  piston  speed,  ft.  per  min. 

N=  number  of  cylinders. 

4  Cycle — hp  =  C  X  S  X  N.,  based  on  77  11).  ni.  e.  p, 
and  85%  mechanical  efficiency. 

2  Cycle— hp  =  C  X  S  X  N.,  based  on  67  lb.  m.  e.  p, 
and  7Ky  mechanical  efficiency. 
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PRESSUKK  AND  HORSEPOWER  RECjUIRED  TO  COMPENSATE  FOR 
FRICTION  OF  AIR  PASSING  THROUGH  PIPES  100  FT.  LONG. 

R.  F.  STURTEVANT  CO. 


PRESSURE     AND     HORSEPOWER     REQUIRED    TO    COMPENSATE 
FOR  FRICTION  OF  AIR  PASSING  THROUGH  PIPES  100  FT.  LONG 
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RATED    BRAKE    HORSEPOWER    OF    INTERNAL    COM- 
BUSTION ENGINES 
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PRESSURE  AND  HORSEPOWER  REQUIRED  TO  COMPENSATE  FOR 
FRICTION  OF  AIR  PASSING  THROUGH  PIPES  100  FT.  LONG 
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Extensions  and  improvkmknts  to  the  Kaministiquia 
Power  Co.'s  plant,  Fort  William,  Ont.,  which  will  mean 
an  outlay  of  approximately  $1,000,000,  will  be  com- 
menced in  the  near  future,  according^  to  R.  S.  Kelsch. 
consultinj^-  engineer  for  Hosmer,  Holt  and  Thompson,  of 
Montreal,  principal  owners  of  the  plant.  After  a  short 
inspection,  ^Ir.  Kelsch  said  preliminary  surveys  would 
he  made  at  once.  It  is  the  intention  to  install  a  third 
l)ig  aciueduct  from  the  intake  pij^e  to  the  power  house,  a 
distance  of  a  little  over  a  mile. 

Plans  and  specifications  for  the  new  power  house 
to  be  erected  on  Austin  (Tex.)  College  campus,  Sher- 
man, Tex.,  have  been  accepted  and  work  will  be  com- 
menced as  soon  as  the  contract  can  be  let.  The  contract 
for  the  new  administration  building-  will  also  be  let  im- 
mediately and  work  commenced  as  soon  as  possible. 
These  buildings  are  to  take  the  places  of  those  burned 
early  in  the  fall.  Besides  these  building's,  citizens  of 
Siierman  have  agreed  to  build  Sherman  Hall  at  a  cost 
of  $50,000.  having-  already  raised  the  money  for  this 
purpose. 

Wisdom,  Mont.,  the  metropolis  of  the  Big  Hole 
country,  is  to  have  electric  lights  and  electric  power. 
Work  was  started  recently  on  a  road  to  Steel  Creek,  6 
miles  away,  and  within  a  short  time  the  plant  itself  will 
be  built.  It  is  expected  to  be  completed,  with  lights  in 
Wisdom,  by  Oct.   i. 

The  location  is  an  ideal  one.     This  creek  has  a  fall 

of  300  ft.  in  a  distance  of  200  yd.,  and  the  amount  of 

1      power   that    can   be    generated    is    practically    unlimited. 

Although  there  is  a  natural  lake  at  this  point,  a  reservoir 

will   be  built  for   further  water  storage. 

With  the  approval  of  a  riparian  grant  for  about 
850  ft.  frontage  along  the  Delaware  River,  the  Public 
Service  Electric  Co.  is  ready  to  proceed  in  earnest  with 
the  construction  of  a  large  power  station  in  Burlington, 
N.  J.  The  project  has  been  under  way  ever  since  the 
I  company  took  over  the  business  of  the  Burlington  Elec- 
tric Light  and  Power  Co.,  in  1911,  but  difficulties  in  the 
way  of  securing  a  proper  site  have  retarded  its  progress. 
Because  of  the  ultimate  size  and  capacity  of  the  station 
it  was  essential'  that  the  location  should  afford  both  water 
and   rail   facilities. 

The  plans  adopted  call  for  the  construction  of  a  station 
that  will  ultimately  have  a  capacity  of  50,000  kw. 
This  will  make  it  one  of  the  largest  in  the  State  at  that 
figure,  but  if  for  any  reason  greater  capacity  should  be 
desired  the  ground  room  and  general  layout  of  the  build- 
ing would  admit  of  further  additions  that  would  bring  the 
total  capacity  to  75,000  kw.  At  the  present  time, 
however,  the  plans  do  not  contemplate  a  station  of  any 
such  proportions,  there  being  no  call  for  such  a  stuj^en- 
dous  amount  of  energy  in  that  section  of  the  State. 

I  It  is  intended   to  erect  a  building   100  by  200   ft.   in 

dimensions.  This  will  include  a  switchboard  room,  a 
boiler  room  for  6  boilers  of  6oo-hp.  capacity  each  and  a 
generating  room  which  at  the  outset  will  have  equipment 
of  ?500  kw.  capacity.  As  the  demands  on  the  station 
grow  to  the  extent  that  enlargement  will  be  necessary, 
the  building  will  be  added  to  until  it  reaches  the  50,000- 
kw.  stage  by  which  time  it  will  be  about  200  by  27'2 
ft.  in  size  and  have  4  stacks  each  about  14  ft.  in  diam- 
eter at  the  base  and  225  ft.  high. 

It  can  be  readily  understood  from  the  size  of  the 
plant  that  it  is  intended  not  for  Burlington  alone  but  for 
a  section  of  the  State  reaching  practically  to  Trenton 
on  the  north  and  Camden  on  the  south.  It  is  even  in- 
tended that  the  new  plant  shall  supplement  the  Trenton 


and  Camden  plants  and  in  cases  of  emergencies  tempo- 
rarily do  part  or  all  of  their  work.  The  present  prac- 
tically obsolete  Burlington  plant  will  be  abandoned  and 
in  time  the  work  of  the  Bordentown,  Riverside  and  Mt. 
Holly  j)lants  will  be  taken  over  by  the  new  station.  It 
is  expected  that  the  new  plant  will  be  in  actual  operation 
early  in  the  spring  of  1914. 


BOOKS  AND  CATALOGS 

Chemical  Arithmetic  and  Calculation  of  Fur- 
nace Charges,  by  Regis  Chauvenet,  6  by  9  in.,  300  pages, 
price  $4.  Starting  with  a  page  devoted  to  some  funda- 
mental laws  of  chemistry,  then  a  few  definitions  which 
have  been  more  or  less  confused,  the  author  discussed  the 
metric  system  of  weights  and  measures  as  applied  in 
chemical  calculation  and  goes  directly  into  the  solution 
of  chemical  problems  involving  a  knowledge  of  chemical 
elements  and  compounds,  their  combining  and  molecular 
weights,  volumes,  etc.  Such  problems  consist  of  deter- 
mining the  relative  weights  of  constituents  entering  into 
compounds,  deduction  of  analysis  from  formula  and  the 
reverse,  computation  of  gas  volumes,  calculation  of  analy- 
sis, assay  weights  and  calculations,  volumetric  analysis, 
etc.  Numerous  exercise  problems  are  given  with  their 
answers,  followed  by  a  number  of  tables  dealing  with 
chemical  elements  and  compounds.  Part  II  is  devoted 
entirely  to  the  calculation  of  furnace  charges  by  which 
is  meant  the  adjustment  by  computation  of  fluxes  to  the 
ore  in  a  smelting  furnace,  so  as  to  secure,  so  far  as 
calculation  goes,  the  formation  of  a  slag  of  required 
composition.  The  book  presumes  a  working  knowledge 
of  chemistry  on  the  part  of  the  reader  and  will  serve  as 
a  text  book  as  well  as  a  handy  reference  for  those  en- 
gaged in  chemical  engineering  or  assay  work. 

WHAT  USERS  SAY  ABOUT  IT  is  the  foreword 
on  the  cover  of  an  interesting  booklet  issued  by  the 
L^nited  States  Graphite  Co.,  of  Saginaw,  Mich.,  in  which 
letters  from  those  who  have  had  experience  with  Mexican 
boiler  graphite  are  arranged  alphabetically  according  to 
states,  then  cities  or  towns,  and  an  index  to  all  of  the 
letters  according  to  class  of  plant  from  which  they  come, 
is  given  at  the  end  of  the  volume.  The  testimony  as  to 
the  effectiveness  of  this  graphite,  which  is  of  amorphous 
form,  is  so  complete  as  to  leave  no  question  of  the  results 
that  have  been  obtained.  In  the  first  part  of  the  book, 
reasons  are  given  for  the  action  of  this  form  of  graphite 
in  cleaning  off  the  scale  and  keeping  boilers  free  from 
scale,  and  also  full  directions  are  given  how  to  use  the 
graphite,  and  suggestions  in  regard  to  special  conditions 
and  the  care  of  boilers. 

THE  WESTERN  KIELEY  STEAM  SPECIAL- 
TY CO.,  located  at  116-122  West  Illinois  St.,  Chicago, 
announce  they  have  just  received  from  the  press  a 
OG-page  catalog  illustrating  and  describing  their  vari- 
ous steam,  air  and  water  regulating  appliances.  Last 
year  the  company  built  a  large  7-story  fire  proof  fac- 
tory and  warehouse  at  the  above  address  equipping  it 
with  modern  and  special  machinery  to  meet  their 
requirements.  In  addition  to  manufacturing  the 
Western  Kieley  goods  they  have  added  the  Boylston 
line,  all  of  which  are  shown  in  the  new  catalog,  a 
copy  of  which  will  be  sent  upon  request,  mentioning 
Practical  Engineer. 

SMALL  IMOTORS.  a  pamphlet  published  monthly 
by  the  Industrial  and  Power  Department.  Westinghouse 
E'lectric  &  Mfg.  Co..  East  Pittsburgh.  Pa.,  has  just  been 
received.  Number  Sixteen  deals  with  electric  washing 
machines  and  some  of  the  features  of  \\>stinghouse 
motors. 
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LATEST  ISSUE  of  The  Bearing  was  recently  re- 
ceived from  Albany  Lubricating  Co.,  708-710  Washing- 
ton, St.,  New  York  City. 

McEWEN  BROS.,  of  Wellsville,  N.  Y.,  has  recently 
issued  Bulletin  No.  i  on  pumps  for  steam  turbine  drive 
and  Bulletin  No.  2  on  blowers  for  steam  turbine  drive, 
forced  draft  and  similar  service. 

A  PAMPHLET  ENTITLED,  "The  Insulation  of 
Underground  Steam  Lines"  has  just  been  published  by 
Armstrong  Cork  Co.,  of  Pittsburgh,  Pa.  It  contains 
some  interesting  data  on  the  heat  loss  from  bare 
pipe  and  also  through  Nonpareil  high  pressure  cov- 
ering. 

"STEAM  SEPARATORS"  is  the  subject  of  Section 
A  of  the  catalog  of  Cochrane  separators  just  issued  by 
the  Harrison  Safety  Boiler  Works,  3144  N.  17th  St., 
Philadelphia,  Pa.  This  section  lists  the  hve  steam  sepa- 
rators for  all  ordinary  boiler  pressures,  in  the  horizontal, 
vertical  and  angle  forms.  The  introduction  contains 
various  suggestions  on  the  best  manner  of  using  steam 
separators,  and  on  the  benefits  thereby  obtained  through 
the  protection  afiforded  the  engines  against  large  masses 
of  water  coming  over  from  the  boiler  or  from  pockets 
in  the  steam  line,  and  also  through  the  economy  result- 
ing from  the  use  of  dry  steam.  It  is  stated  that  each  one 
per  cent  of  moisture  increases  the  water  rate  of  the  en- 
gine by  2  per  cent ;  also,  that  where  efficient  steam  sepa- 
rators are  employed,  engines  can  be  operated  upon  half 
the  amount  of  oil  usually  required  with  wet  steam  and 
with  less  friction  and  wear  of  the  valves,  piston  and 
cylinders.  The  separator  also  serves  as  a  catch-all  for 
articles  left  in  the  steam  pipe,  such  as  nuts,  cold  chisels, 
wrenches,  pieces  of  packing,  grit,  scale,  etc.  In  the  case 
of  turbines,  equal  benefits  are  claimed,  also  increased  life 
of  turbine  blades  and  maintenance  of  high  efficiency- 
Copies  will  be  supplied  to  those  interested,  on  request. 


TRADE  NOTES 

ON  AUGUST  I  the  National  Tube  Co.,  of  Pitts- 
burgh, entered  the  electrical  conduit  field,  the  National 
Metal  Moulding  Co.  and  Safety  Armorite  Conduit  Co., 
of  the  same  city,  manufacturing  and  selling  the  conduit 
as  agents  of  the  National  Tube  Co. 

UNPRECEDENTED  GROWTH  of  the  business  of 
the  Coppus  Engineering  &  Equipment  C©.,  of  Worcester, 
Mass.,  has  compelled  its  removal  to  new  shops.  This 
company  which  manufactures  the  Coppus  Noiseless  Tur- 
bine Blower  used  principally  for  undergrate  draft  is  still 
in  Worcester  but  now  located  at  166  Union  Street  where 
the  equipment  is  more  than  double  that  in  the  old  shop 
and  there  is  almost  unlimited   room  for  expansion, 

EAST  PITTSBURGH  was  deserted  on  Saturday, 
July  12,  when  the  27th  annual  outing  of  the  Westing- 
house  Electric  &  Manufacturing  Co.  was  held.  The  out- 
ing was  in  Idlewild  park,  near  Digonier,  Pa.  About 
10,000  persons  attended  and  enjoyed  immensely  the 
events  of  the  day.  Ten  trains  of  12  cars  each  were  used 
to  convey  the  picnickers  to  the  park,  while  several  others 
went  in  automobiles  and  other  conveyances.  The  prin- 
cipal events  were  on  the  athletic  program.  A  ball  game 
was  held  between  teams  of  the  company,  the  winners 
secnring  handsome  ])ri/.cs  donated  by  the  company.  A 
holiday  was  declared,  as  usual,  and  everyone  connected 
with  the  comi)anv,  either  in  offices  or  shops,  was  invited 
to  participate.    Children  of  the  employes  also  attended. 


Trade-mark  reg.  U.  S.  Pat.  OflBce. 

SEMI-MONTHLY 

PUBLISHED    ON    THE    FIRST   AND    FIFTEENTH    OF    EACH    MONTH 

Subscription   price  in   advance  in  the  United   States. 

Mexico  or  united  possessions,  $1.00  a  year. 

In  Canada,  subscription  price  $1.75  a  year. 

Foreign  Countries,  subscription  price  $2.50  a  year. 

jAddress  all  letters  and  make  all  checks  and  money  orders 
payable  to  Technical  Publishing  Co.,  537  S.  Dearborn  St., 
Chicago,   111. 

Any  advertiser  is  invited  to  examine  our  paid  subscription 
lists  and  Post  Office  mailing  receipts  at  any  time. 

ADVERTISING  RATES 
Display 

Full  page,  one  year,  each  insertion,  $60.00. 
Half  page,  one  year,  each  insertion,  $35.00. 
Quarter  page,  one  year,  each  insertion,  $20.00. 
Eighth  page,  one  year,  each  insertion,  $12.00. 
Front  cover,  $150.00  per  issue. 
Other  specified  positions,  regular  rate  plus  10  to  50 
per  cent. 

Stippled  plates  used  but  no  heavy  black  and  white 
plates. 

Invoices  are  rendered  monthly  and  subject  to  2  per 
cent  discount  within  10  days. 

Classified  Rates 

Per  line,  30  cents  each  insertion. 

Advertisements  in  this  section  are  inserted  under 
regular  headings. 

No  display  type  allowed,  but  the  first  three  words 
may  be  set  in  capital  letters. 

About  nine  words  make  a  line.     Minimum   space 
sold,  two  lines. 

Under  classification  "Position  Wanted,"  advertise- 
ments not  exceeding  four  lines  will  be  inserted  once 
for  subscribers  free  of  charge. 

All  copy  should  be  received  at  Chicago  office  18 
days  before  date  of  publication. 

Circulation  of  this  issue,  23,500 

Technical  Publishing  Co. 

537  S.  Dearborn  Street 
Chicago 

Positions  Wanted 

POSITION  WANTED— As  mechanical  draftsman  and  de- 
signer. College  graduate,  mechanical  engineer.  Completed  two 
correspondence  courses  in  drawing.  Over  year's  practical  draft- 
ing.    A-1  references.     Edward  Skillman,  Tribune,  Kansas.    8-15-1 

POSITION  WA.^JI'^D— Watch  Engineer  in  medium  siz^d 
hydro-electric  and  i  '.c.^  rocating  engine  plant,  desires  position 
as  chief  in  a  similar  plai't.  Good  referonces.  Liberal  education 
and    experience.      Address    Emerson    B.    Tifft,    Box    606,    Broad 

Brook.   Conn.  8-15-1 
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POSITION  WANTED— By  first-class  Steam  Engineer.  A. 
and  D.  current.  Can  give  results  and  best  of  reference.  Sober 
and  steady,  14  yrs.'  experience.  Address  Box  309,  Practical 
Engineer,   Chicago,    111.  8-15-1 

POSITION  WANTED— Swedish,  age  30,  journeyman  black- 
smith with  6  years'  experience  as  master  mechanic  in  large 
sprinkler  and  steam  supply  house  and  4  years'  experience  in 
repairing  steam  and  gasoline  engines.  Wish  position  as  master 
mechanic  or  general  foreman  with  a  sprinkler  and  steam  supply 
or  automobile  firm.  Address  H.  E.  Wackeline,  Natic  Ave., 
Greenwood,  R.  I.  8-15-1 

POSITION  WANTED— As  Chief  Engineer  on  or  about 
September  15,  1913.  Age  40  yrs.,  with  25  yrs.  Practical  and 
Theoretical  training,  5  yrs.  with  present  employer.  First  Class 
New  York  License.  Own  Indicator  and  a  good  set  of  Tools. 
Address    Box    311,    Practical    Engineer.  8-1-3 

POSITION  WANTED— As  Electrical  Engineer;  at  present 
in  charge  of  large  electrical  plant  in  New  York.  12  years'  tech- 
nical and  practical  experience.  Strictly  sober  and  industrious. 
Address    William    Maclnally,    Pleasantville,    N.    Y.  8-15-1 

POSITION  WANTED— As  Engineer  in  small  plant,  or  assist- 
ant in  a  large  plant,  by  man  of  28  yrs.  No  bad  habits,  3  yrs. 
machinist  experience;  understands  A.  &  D.  current;  holds  local 
engineers  license.    C.  PI.  Freeman,  57  North  St.,  Elgin,  111.    7-1-2 


PATENTS  THAT  PROTECT  AND  PAY.  Advice  and 
books  free.  Highest  references.  Best  results.  Promptness  as- 
sured. Send  sketch  or  model  for  free  search.  Watson  E.  Cole- 
man, Patent  Lawyer,  624  F  Street,  Washington,  D.  C.  tf. 

PATENTS— H.  W.  T.  Jenner,  Patent  Attorney  and  Mechani- 
cal Expert.  606  F  St..  Washington,  D.  C.  Established,  1883.  I 
make  a  free  examination  and  report  if  a  patent  can  be  had  and 
the  exact  cost.     Send  for  full  information.  tf. 

PATENTS— C.  L.  Parker,  Attorney-at-Law  and  Solicitor  of 
Patents.  Patents  secured  promptly  and  with  special  regard  to 
the  legal  protection  of  the  invention.  Handbook  for  inventors 
sent  upon  request.     186  McGill  Building,  Washington,  D.  C.      tf. 

THE  PATENTOME  is  interesting  and  instructive.  A  liberal 
education  in  patents  and  how  to  get  them.  Free  on  request. 
Established.  1865.  Anderson  and  Son,  Patent  Solicitors,  710  G 
St.,  Washington,  D.  C.  8-1-2 

PATENTS  SECURED.  Legal  protection  our  specialty. 
Booklet  free.  Harry  Patton  Co.,  Suite  330,  McGill  Building, 
Washington,   D.    C.  tf. 

PATENTABLE  IDEAS  WANTED— Send  for  3  free  books. 
R.  B.  Owens,  28  Owens  Bldg.,  Washington,  D.  C. 


Wanted 


MANUFACTURERS  REPRESENTATIVE,  favorably  known 
and  of  wide  experience  in  modern  engineering,  wishes  to  handle 
power-plant  equipment,  engines,  boilers,  stokers,  etc.,  in  Pitts- 
burgh district.  Daniel  Ashworth,  M.  E.,  1225  Fulton  Bldg., 
Pittsburgh,    Penn.  7-15-4 

WANTED — We  want  copies  of  the  January  1st,  1913,  number 
of  Practical  Engineer.  We  will  extend  your  subscription  six 
months  if  you  will  send  us  a  copy  in  good  condition  before 
September  1st,  1913.  Practical  Engineer,  537  S.  Dearborn  St., 
Chicago,  111. 

WANTED  EVERY  ENGINEER  to  have  our  pamphlet  for 
setting  valves  on  Corliss  Engines,  simple  and  compound,  with 
one  or  two  eccentrics.  Sent  free.  Lindstrom's  Machine  Works, 
200  South  Third   St.,  Allentown,   Pa.  tf. 

WANTED— ALL  STE.AM  USERS  to  have  clean  boilers  with- 
out using  compounds  or  chemicals  in  anv  form.  Write  "Otis," 
No.  317  Norfolk  Ave.,  Buffalo,  N.  Y.        '  tf. 

IF  YOU  ARE  a  night  engineer,  spend  a  few  hours  each  day 
taking  subscriptions  for  Practical  Engineer.  You  will  be  paid 
well.     Write  Subscription  Dept.     They  will  start  you  in  at  once. 


Help  Wanted 


WANTED — An  additional  subscription  solicitor  wanted  to 
cover  towns  in  the  state  of  Washington.  Excellent  chance  to 
earn  extra  money.     Write  to  Subscription  Department.  tf. 

Patents  and  Patent  Attorneys 

PATENTS  SECURED— Send  sketch  or  model  for  search. 
Book  containing  over  200  mechanical  movements,  advice  and 
search  free.  W.  N.  Roach,  Jr.,  515  Metzerott  Building,  Wash- 
ington,   D.    C.  5-15-7 


Educational  and  Instruction 


ELECTRICITY— TUST  WHAT  YOU  HAVE  been  looking 
for.  Our  Modern  Blue  Print  Chart  Method  of  Electrical  Wiring 
Diagrams.  Thoroughly  explained  so  that  you  can  easily  under- 
stand them.  All  kinds  of  Bell  Wiring,  Annunciators,  Telephones, 
House  Wiring,  Conduit,  Theatre,  Isolated  Plants,  Dynamos, 
Transformers,  Arc  Lights,  Special  Treatise  on  Motor  Wiring. 
Write  now  for  information.  Electrical  Wiring  Diagram  Co., 
Box  F.  173,  Altoona,  Pa.  6-1-6 


ENGINEERS'  POCKET  MANUAL.  175  pages,  edited  by 
University  of  Tennessee,  will  be  mailed  every  subscriber  send- 
ing in  one  new  subscription  to  Practical  Engineer.  Gild  edges, 
bound  in  leather. 


FREE  TUITION  BY  MAIL — Civil  service,  mechanical  draw- 
ing, engineering,  electric  wiring,  agriculture,  poultry,  normal, 
bookkeeping,  shorthand  and  typewriting  courses.  For  free  tui- 
tion, apply   Carnegie   College,   Rogers,   Ohio.  8-15-1 


Miscellaneous 


IF  YOU  ARE  an  operating  engineer,  we  know  the  Fetta 
Hot  Process  Water  Purifier  will  interest  you.  We  would  be 
glad  to  have  your  request  for  further  information.  Address 
the  Fetta  Water  Softener  Co.,  Richmond,  Ind.  tf. 


ENGINEERS— DO  YOU  WANT  to  utilize  your  exhaust 
steam  for  heating  or  dying  purposes,  without  back  pressure 
on  your  engine?  If  so,  address  Monash  Engineering  Co.,  1413 
W.  Jackson  Blvd.,  Chicago,  111.  tf. 


MAKE  MONEY  on  the  side.  Here's  your  chance  to  work 
out  some  money  for  yourself.  Get  subscriptions  for  Practical 
Engineer.  It  pays  well.  Just  drop  a  line  to  the  Subscription 
Dept.     They  will  tell  you.  tf. 
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When  President  Johnson  paid  $7,200,000  for 
Alaska,  he  aroused  a  storm  of  condemnation  and 
censure.  Supposedly  well-informed  newspapers, 
statesmen,  men  in  all  walks  of  life,  criticized 
what  they  termed  the  colossal  folly  of  paying 
$7,200,000  for  an  iceberg. 

It  has  been  said  that  more  than  enough  gold 
was  taken  from  Alaska  during  the  first  year  of 
our  ownership  to  overbalance  the  sum  paid  for 
the  territory.  However  true  this  may  be,  we  all 
know  that  Alaska  with  its  rich  furs,  gold  fields, 
and  coal  fields  has  produced  millions  for  Ameri- 
can citizens.  And,  even  now,  the  great  bulk  of 
its  resources  are  undeveloped. 

President  Johnson's  critics  were  objecting  to 
what  seemed  to  them  an  enormous  purchase 
price. 

The  reason  the  President  was  anxious  for  its 
purchase  was  its  low  cost. 

It's  a  long  way  from  purchase  price  to  cost. 
The  former  is  always  present  at  a  sale,  while 
tlie  latter  is  in  the  background — sometimes  far 
in  the  distance. 

Value  is  gauged  by  a  buyer  according  to  how 
far  he  can  see  in  the  distance. 

Prudent  economy  in  buying  is  always  com- 
mendable, but  "Your  Price  is  Too  High"  is  a 
sentence  that  should  be  used  guardedly.     Pay 


the  topmost  price  if  you  get  most  value.  Pay 
the  lowest  price  if  you  get  most  value.  Value — 
value — value — the  cornerstone,  framework,  and 
roof  of  all  good  buying. 

When  a  salesman  calls  and  states  he  ' '  can  save 
you  money  on  power  plant  equipment, ' '  meet  his 
statement  with :  ' '  What  will  the  equipment  do  ?  " 
and  "how  long  will  it  do  it!"  These  are  the 
important  considerations  with  you. 

It  is  the  failure  of  machinery  to  work  prop- 
erly, the  played-out  parts,  the  labor  of  installing 
and  re-installing  that  threaten  with  destruction 
the  profits  of  manufacturing. 

Taken  as  a  whole,  the  manufacturers  of  power 
plant  machinery  and  specialties  are  remarkably 
free  from  the  purchase  price  form  of  salesman- 
ship. Even  more  so,  we  believe,  than  any  other 
class.  True,  some  of  them  occasionally  send  out 
salesmen  who  talk  along  this  line,  but,  to  para- 
phrase, "Poor  judgments  we  will  always  have 
with  us." 

Just  turn  through  the  advertising  pages  of 
Practical  Engineer,  and  you  can  not  fail  to  per- 
ceive the  quality  tone  of  the  arguments  used  by 
the  manufacturers  there. 

The  absence  of  fire  sale,  something-for-noth- 
•    ing,  and  cheap-John  style  -of  talk  is  in  itself  a 
recognition  of  the  practical  intelligence  of  the 
Power  Plant  Engineer. 
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POWER  PLANT  FOR  RAILROAD  LOCOMOTIVE  SHOP 

Distinctive  Features  in  the  Development  for  the  Power  Plant  of  the  Main  Locomotive  Shops  of  the 

Chicago  &  Northwestern  R.  R. 

F  YOU  HAD  BEEN  a  sight-seer  in  Chi-      Ijuilding,  having  the  locomotive  repair  pits  on  one  side 

Icago  some  30  yr.  ago,  accompanying  a      and  the  machine  floor  on  the  other.    At  that  time,  also, 
friend      mechanically      inclined,      very 


likely  you  would  have  been  taken  to  see 
"the  big  shop,"  as  it  was  then  called,  of 
the  Chicago  &  Northwestern  R.  R.  at 
42nd  Ave.  and  Kinzie  St.,  and  your 
friend  would  have  felt  proud  to  show  you  the  8th  won- 
der of  the  world  ;  a  shop  550  ft.  long,  all  under  one  roof. 


individual  electrical  drive  for  machinery  was  not  possi- 
ble. A  main  shaft  extended  the  entire  length  of  the 
machine  floor,  with  the  power  unit,  belt-connected  at 
the  center.  In  the  C.  &  N.  W.  "big  shop,"  a  2S0-hp. 
engine  was  furnishing  the  necessary  power  at  the  time 
of   its   displacement   by   electric   motor   drive. 


FIG.   1.     ENGINE  KOOM   SHOWING   MAIN   POWER  UNITS 


At  that  time,  immense  concentrated  industrial  shoj)s  The  present  day  consolidation  policy  gradually  af- 

were  of  rare  occurrence,  especially  those  built  in  the  fected  affairs  at  the  railroad  shops.     Instead  of  having 

peculiar  style  of  the  railway  locomotive  shop,  wdiich  a  number  of  completely  ecpiipped  machine   shops  all 

stretched  out,  under  one  roof,  in  a  long,  low,  narrow  over  the  system,  one  main  plant  developed,  the  others 
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Ijecoming  of  less  importance.  At  the  C.  &  N.  W.  R.  R. 
big  shops,  the  power  plant  required  frequent  changing 
and  additions  without  any  interruption  in  the  delivery 
of  power. 

The  first  step  in  electric  drive  for  the  shops,  was 
■one   motor  belt-connected   to   every   shaft   driving   10 
to  15  machines.     The  power  plant  at  that  time  con- 
sisted  of:    1    65-hp.    Erie    Ball    simple    steam    engine 


JTIG.    2.      GENERAL    VIEW    OF    PLANT    WITH    COAL    AND    ASH 
HANDLING  EQUIPMENT 

'direct  connected  to  2  20-kw.  General  Electric  a.c.  gen- 
erators; 3  250-hp.  Erie  Ball  compound  engines  direct 
connected  to  3  General  Electric  75-kw.  d.c.  generators, 
and  necessary  compressed  air  was  furnished  by  a 
1500-cu.  ft.  capacity  Riedler  air  compressor.  Steam 
was  furnished  by  G  250-hp.  Babcock  &  Wilcox  water- 
".tube  boilers. 


erator  was  added.  The  air  supply  then  became  insuf- 
ficient, necessitating  the  installation  of  a  2450-cu.  ft. 
capacity  air  compressor.  This  last  addition  required 
changes  in  the  boiler  capacity,  hence,  the  boiler  room 
was  enlarged,  4  more  boilers  added,  another  chimney 
built  and  an  entirely  different  system  of  coal  and  ash 
handling  equipment, installed. 

At  the  present  time,  the  power  plant  occupies  a 
building  170  ft.  long  by  113  ft.  wide  and  will  permit 
considerable  increase  in  power  developed  before  any 
further  additions  are  necessary  to  the  building. 

Boiler  Room 

CTEAM  for  the  power  plant  and  various  other  re- 
quirements about  the  shops,  is  furnished  by  13 
250-hp.  Babcock  &  Wilcox  water-tube  boilers,  carry- 
ing a  working  pressure  of  135  lb. ;  containing  126  4-in. 
water  tubes  18  ft.  long,  with  36-in.  double  drums  and 
a  grate  area  of  58  sq.  ft. 

The  boilers  are  arranged  in  3  rows  with  a  35  ft. 
6  in.  wide  firing  lane  between.  The  inner  row  is  com- 
prised of  4  separate  batteries  of  3  boilers  each.  The 
remaining  4  boilers,  in  2  separate  batteries,  constitute 
the  outer  row,  allowing  sufficient  space  for  an  addi- 
tional 4  units  of  like  capacity.  The  batteries  are  sep- 
arated from  each  other  by  a  4-ft.  alley,  providing  room 
for  necessary  piping  and  affording  opportunity  for 
the  inspection  of  the  furnace  fires,  through  peep-holes 
in  the  setting. 

The  boilers  are  provided  with  Green  chain  grate 
stokers,  driven  by  3  Wachs  engines ;  an  8-hp.  for  the 
inner  row  and  a  6-hp.  for  the  outer.  The  3  driving 
shafts,  belt  connected  to  the  engines,  are  placed  in 
the  basement  one  for  each  row  of  boilers.  Should 
either  engine  break  dowm,  emergency  drive  is  pro- 
vided for  by  a  cross  belt  connecting  the  3  shafts.  Under 


FIG.    3.      PLAN    OP    BOILER    ROOM    WITH    PIPING     AN'D    ASH       UAXOLIXG     SYSTEM 


This  plant  was  up  to  rated  capacity  in  a  short  time  normal  conditions,  this  belt  is  loose  from  the  pulleys 

and  a  500-kw.  generator  was  added,  also  3  more  boilers  but  when  required,  can  be  readily  put  on,  one  engine 

like  the  first  H.     But  the  power  rec[uirements  soon  ex-  then  operating  both  rows  of  stokers.     A  duplicate  of 

•ceeded   the  plant   capacity  and   another  50()-kw.   gen-  the  belt  connecting  engine  and  shaft  is  conveniently 
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suspended,  so  that,  should  the  former  break,  opera- 
tion of  the  stokers  will  not  be  interfered  with,  except 
for  the  short  time  required  to  put  on  the  duplicate. 

Each  boiler  is  equipped  with  2  4-in.  Ashton  pop 
valves,  one  standard  safety  water  column,  a  P.abcock 
&  Wilcox  steam  t^agc  and  2  2'/4-in.  asl^estos  plug 
cocks,  followed  b}-  angle  valves.  Vulcan  soot  blowers 
are  on  each  boiler  and  are  operated  once  every  8  hr. 

Flue  gases  are  conducted  by  a  common  breeching 
for  each  row  of  boilers,  to  separate  chimneys  at  one 
end  of  the  building.  The  original  stack,  is  8  ft.  6  in. 
diameter  at  the  top  and  185  ft.  high.  When  the  plant 
outgrew  this,  a  new  one  200  ft.  high,  by  8  ft.  G  in. 
diameter  was  built,  to  take  care  of  the  additional  boiler^ 
equipment. 


Coal  is  distributed  to  the  stokers  by  a  7-ton,  double- 
outlet,  electric  trolley  hopper,  which  runs  overhead  in 
the  firing  lane,  and  is  operated  about  once  every  hour. 
By  keeping  a  record  of  the  number  of  trips  made,  the 
fuel  consumption  of  the  plant  can  be  obtained.  Should 
tlie  hopper  be  out  of  commission,  coal  can  be  dumped 
from  the  storage  bin  onto  the  firing  floor  and  dis- 
tributed to  the  stokers  by  wheelbarrows. 

A  reserve  storage  pile  is  provided  for  on  an  open 
plot  of  ground  directly  opposite  the  storage  bunker, 
to  which  coal  can  be  transferred  from  the  cars  by 
means  of  a  clamshell  crane,  also  used  to  transfer  the 
coal  from  the  pile  to  the  receiving  hopper,  when  neces- 
sary. Should  the  power  driven  conveyors  be  out  of 
commissinn.  hand  wheeling  can  be  resorted  to  in  trans- 


FIG.    4.      BOILER    ROOM    SHOWING    SOOT    BLOWKR    PIPING    AND    7-T0.\    TROIJ.KY    HOPPKK 


The  draft  is  hand  regulated  at  each  boiler.  The 
Heine  system  of  horizontal  baffling  is  used  on  the 
boilers  and  materially  assists  in  their  economical  op- 
eration and  smokeless  combustion. 

Coal  and  Ash  Equipment 

3ITUMINOUS  coal  screenings,  taken  from  the  rail- 
road company's  mine  at  Ellespie  and  lienld,  111., 
are  used  by  the  power  plant,  the  locomotives  being 
provided  with  the  lump  coal.  Dump  cars,  run  along- 
side of  the  power  house,  deposit  their  load  into  a  re- 
ceiving hopper,  having  an  Orton  and  Steinbrenner 
coal  crusher  at  the  bottom  opening,  from  which  the 
coal  passes  to  an  elevator  system  wdiich  raises  it  to 
the  top  of  a  600-ton  coal  bunker,  on  the  outside  of  the 
boiler  room. 


ferring  the  fuel  to  the  firing  floor.  Ashes  from  the 
furnaces  drop  into  hoppers  directly  underneath,  and 
can  then  be  raked  into  the  conveyor  pipe  openings  of 
a  Geco,  pneumatic,  ash  handling  system,  provided  with 
3  8-in.  exhauster  pipes,  one  for  each  row  of  boilers, 
leading  into  a  50-ton  capacity  separating"  tank.  The 
dust  and  gases,  after  separating  from  the  ashes,  are 
drawn  through  an  18-in.  galvanized  iron  pipe  to  the 
collector  cylinder  in  the  blower  house,  where  the  dust 
is  settled  while  the  gases  are  expelled  to  the  atmos- 
phere by  a  Green  positive  "blower.  The  ashes  in  the 
separating  tank  can  be  dumped  into  railroad  cars, 
through   a   gravity   chute. 

The  system  is  operated  4  times  a  day  for  about  an 
hour  each  time.  In  case  of  emergency,  the  ashes  can 
be  collected  in  buckets,  raised  to  the  firing  floor  and 
removed. 
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Engine  Room  Equipment 

HTHE  day  power  equipment  consists  of  2  .\llis-Chal- 
mers  23  by  36  by  42-in.  noncondensing,  vertical, 
crosscompound  Corliss  engines;  one  direct  connected 
to  a  General  Electric  50()-"kw.  -aSO-volt,  90-r.p.m.,  d.-c. 
generator,  the  other  direct  connected  to  a  similar  gen- 
erator made  by  the  Westinghouse  Electric  &  Mfg.  Co. 


FIG   5.     BOILER   ROOM   BASEMENT   WITH  VENTURI   NOZZLE   AND 
ASH   EXHAUSTER   PIPE 

Lighting  for  the  entire  shops  is  run  on  a  11.5-voIt, 
3-wire  system  ;  the  motors  on  230-volts.  To  provide 
for  the  lighting  requirements  during  the  day  load, 
when  the  500-kw.  units  are  supplying  power,  a  West- 
inghouse 12.5-kw.,  1100-r.p.m.  compensator  is  con- 
nected to  the  230-volt  line. 


r.p  m.  rotary  converter  is  used,  consisting  of  a  Sprague 
Electric  motor  direct  connected  to  a  single-phase 
Warren  dynamo.  A  transformer  steps  down  the  volt- 
age from  1100  to  400,  to  supply  current  for  an  electric 
welding  device  in  the  machine  shop. 

Compressed  air  is  supplied  to  the  shops  by  2  com- 
pressors ;  one  a  16  by  27  by  36-in.  Riedler,  of  1500 
cu.  ft.  capacity,  driven  by  a  Eraser  &  Chalmers  16  by 
27  by  36-in.  horizontal  cross  compound  engine,  6-5 
r.p.m.,  governed  by  a  speed  and  air  governor,  and 
used  for  constant  service,  the  other  is  a  2150  cu.  ft., 
18  by  30  by  30-in.  Sullivan  straight  line  air  compressor 
driven  by  a  20  by  34  by  30-in.  tandem  compound  steam 
end  and  is  used  during  the  operation  of  the  main  shops. 

A  7-ton,  overhead,  hand,  trolley  crane,  spanning  the 
width  and  running  the  entire  length  of  the  engine 
room,  facilitates  the  erection  and  repair  of  machinery. 

Boiler  feed  water  is  supplied  by  2  Smith-A'^aile,  14 
by  10  by  15-in.  vertical,  duplex  steam  pumps,  governed 
by  Northern  Equipment  Co.  pressure  governors.  A 
12  by  18^2  by  2^4  by  10-in.  Deane,  duplex,  compound, 
pot-valve  pump  furnishes  the  1600  lb.  hydraulic  pres- 
sure, required  in  the  various  hydraulic  presses  and 
riveting  machines  used  in  the  shops.  The  hydraulic 
accumulator  is  1000  ft.  distant  from  the  power  plant. 

General  water  service  requirements  are  cared  for 
by  2  10  by  16  by  10  by  12-in.  Fairbanks,  Morse  &  Co. 
duplex,  compound,  steam,  plunger  pumps  which  are 
governed  by  3V2-in.  Fisher  regulators,  suitably  by- 
passed, so  that  the  low  pressure  ordinarily  carried, 
can  be  increased  for  fire  purposes,  without  the  gover- 
nor becoming  operative  to  shut  ofif  the  steam  supply. 


FIG.  (i.     SERVICE  PUMPS  AND  60KW.  ROTARY  COXVKRTKK 

i^'or  night  ])o\ver,  or  when  the  uiain  shops  are  shut  A   10  by  16  by   10  by  18-in.   Fairbanks,   Morse   &  Co. 

down,   smaller   units   are   i^sorted   to.     These   are    13  duplex,    compound    plunger    pump    is    available    for 

by  22  by  14-in.  vertical,  compound   ]^)all   engines,  270  power  plant  emergency  or  fire  service.     Its  discharge 

r.p.m.,    direct    connected    to    a    75-kw.,    125-volt,    d.c.  is  piped  so  that  it  can  be  used  to  supply  water  for 

generator  on  each  Qm\  of  the  shaft.  wash;nit  purposes,  or  in  case  of  fire  or  emergency,  can 

'I'o   sui)ply   current   for   lighting   i)urposes   for   the  be  connected  up  on  the  general  service  pipe  line  ami 

surrounding   freight   yards,   a   6()-k\v.,    1100-volt,   600-  act  in  conjunction  with  the  service  pumps. 
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All  the  water  for  the  various  purposes,  such  as 
boiler  feed,  washout  and  general  service,  is  taken  di- 
rect from  the  city  main.  A  storage  reservoir  of  1,500,- 
000  gal.  cajiacity  jjrovides  for  a  constant  and  uninter- 
rupted supply  of  water,  even  though  the  city  mains 
may  be  temporarily  shut  off.  All  service  outlets  are 
shut  off  in  case  of  fire,  so  that  an  abundant  supply  and 
sufficient   pressure   can    be    maintained. 

All  engines  and  air  compressors  are  lubricated  by 
a  forced  system  from  an  overhead  storage  tank  of  150 
gal.  capacity,  40  ft.  above  the  engine  room  floor,  which 
furnishes  the  necessary  pressure  head.  The  oil  is 
forced  into  the  tank  by  'i  \\'orthington  :>  by  2  by  3-in. 


Vee(\  water  is  passed  through  a  \\'arren  Webster 
3000-hp.  induced  feed-water  heater  and  purifier,  rais- 
ing the  temperature  to  213  deg.  All  boiler  feed  water 
passes  through  a  o-in.  Yenturi  indicating,  recording 
and  integrating  meter,  having  a  l^x^-in.  throat  diam- 
eter. 

Piping 

JX  all  plants  of  rapid  and  unexpected  growth,  requir- 
ing frequent  changes  and  additions  in  both  power 
units  and  building,  without  interruption  to  service,  the 
piping  problem  becomes  quite  difficult.  The  boiler 
plant,  up  to  a  few  years  ago,  consisted  of  one  row  of 
6    boilers,    with    overhead    coal    bunkers    and    inclined 


FIG. 


PLAX    OF    ENGINE    ROOM    PIPING 


duplex  steam  pumps,  provided  with  brass  plungers, 
one  of  the  pumps  being  kept  in  reserve  for  emergency 
or  repair.  The  suction  of  the  pumps  is  taken  from  2 
500-gal.  oil  filters  into  which  the  return  oil  of  the 
system  flows. 

A  \\>bster  vacuum  heating  system  is  installed 
throughout  the  shops,  using  exhaust  steam  of  the 
plant  for  the  purpose,  with  a  14  by  18  by  20-in.  Marsh, 
simplex  steam  pump  to  handle  the  return  condensa- 
tion. 


coal  chutes.  With  the  necessary  enlargement  in  ca- 
pacity, the  overhead  bunkers  were  removed  and  an- 
other row  of  boilers  installed.  The  necessary  washout 
and  blowoff  piping  had  to  be  changed  as  well  as  the 
boiler   header   connections. 

A  3_'^2-in.  single  feed  main,  in  front  of  each  row  of 
boilers  in  the  basement,  is  connected  to  a  common  5-in. 
cross-main  which  leads  to  the  ^^enturi  meter.  A  dup- 
licate system  of  r)-in.  mains  connects  with  the  2  boiler 
feed  pumps. 
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Boiler  and  engine  rooms  are  arranged  on  the  back 
to  back  system  of  piping,  with  a  16-in.  main  boiler 
header   back   of   the    inner   row   of   boilers.      In    this 


PIG.    8.      VIEW    SHOWING    SWITCHBOARD,    SULLIVAN    AIR    COM- 
PRESSOR IN  CENTER  OP  PICTURE   AND  WESTINGHOUSE 
COMPENSATOR   AT   THE    RIGHT 


row,  every  set  of  batteries  is  connected  to  a  13-in. 
branch  line,  which  in  turn  leads  to  the  16-in.  main.  In 
the  outer  row,  an  8-in.  V-loop  expansion  pipe  connects 


leads  to  the  Sullivan  air  compressor  while  an  8-in. 
branch  at  the  other  end  leads  to  a  tee  in  the  engine 
room,  from  which  a  6-in.  branch  leads  to  the  recently 
constructed  locomotive  shops.  Five  and  6-in.  branches 
connected  to  the  engine  header  and  cross-connected 
to  each  other,  supply  steam  for  the  old  locomotive 
shop  and  round-houses.  The  live  steam  for  outside 
purposes  is  used  in  testing  and  "blowing  out"  loco- 
motives and  also  for  filling  those  up  preparing  to  leave 
from  the  round-houses  for  road  work. 

Two  Ifi-in.  pipes  lead  from  the  boiler  header  to 
the  basement  of  the  engine  room  where  they  connect 
to  a  loop,  forming  the  engine  header.  From  this  loop 
the  various  branches  lead  to  the  power  units  and  air 
compressors. 

All  exhaust  steam  from  the  engines,  compressors 
and  pumps  is  led  to  a  80-in.  exhaust  main,  running 
lengthwise  in  the  engine  room  basement,  from  which 
connection  is  made  at  each  end  with  a  14-in.  roof  ex- 
haust pipe,  provided  with  a  back  pressure  valve.  The 
Sullivan  air  compressor  has  a  separate  atmospheric 
exhaust  pipe,  likewise  provided  with  a  back  pressure 
valve.  For  locomotive  shop  heating  purposes,  a  14-in. 
pipe  leads  direct  from  one  end  of  the  exhaust  main. 

On  an  independent,  3-panel  gage  board  are  mounted 
the  following:  A  station  clock,  whistle  plugs,  a  re- 
cording steam  gage  and  gages  for  the  hydraulic  pres- 
sure, compressor  and  intercoolers,  engine  receivers, 
exhaust  main,  w^ashout  and  air  mains,  steam  lines  and 
vacuum  return  svstem.  The  Venturi  meter  is  placed 
at  one  side  of  the  gage  board. 


PIG.  9.      1500-CU.  PT.  AIR  COMPRESSOR  SHOWING  OILING  SYSTEM 


each  boiler  to  a  common  12-in.  header,  which  con-  Charles  E.  Chapman  is  in  charge  of  the  plant  and 
nects  to  the  IG-in.  main  through  2  13-in.  branches,  F.  J.  Ravlin,  who  was  the  engineer  in  charge  of  the 
thereby  forming  a  loop  system.  The  main  header  is  original  electrical  installation,  is  now  the  Chief  En- 
supported  on  wall  lirackets  provided  with  rollers,  for  gineer  of  Power  Plants  for  the  entire  C.  &  N.  W.  R.  R. 
expansion  ;  all  other  piping  is  suspended  from  the  roof  system.  The  writer  is  indebted  to  both  for  their  in- 
girders.    At  one  end  of  the  boiler  main  an  8-in.  branch  formation  and  suggestions. 
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HORIZONTAL  RETURN-TUBULAR  BOILER  FOUNDATIONS 


By  W.  O.  Jones 


BOILER   foundations  perhaps  receive   less  atten- 
tion than  any  other  work  of  as  much  importance 
connected    with    power   plant    installation.      On 
them    depends    the    structural    integrity   of   the 
boiler  setting,  and  they  should  therefore  receive  care- 
ful consideration. 

Due  to  the  varying  character  of  soil,  no  standard 
can  be  arrived  at  for  proportions  of  foundations,  and 
the  superintendent  of  the  work  should  be  one  having 
judgment  concerning  the  nature  of  the  soil  in  Avhich 
they  are  to  be  placed. 

In  determining  the  proposition  of  foundations,  the 
load  to  be  sustained  and  the  bearing  value  of  the  soil 
are  the  principal  questions.  The  former  is  easily  solved, 
as  the  weight  of  the  boiler  can  be  obtained  from  the 
manufacturer;  or  in  cases  where  it  is  intended  to  make 
the  foundations  of  such  liberal  proportions  that  the 
necessity  of  extreme  accuracy  is  obliterated,  the  weight 
can  be  taken  ofif  the  freight  bill.  The  weight  of  water 
contained  by  a  boiler  when  full  to  the  water  line  is 
nearly  y^  of  the  weight  of  the  boiler,  and  when 
determining  the  weight  on  the  foundations  (exclusive 
of  the  masonry)  it  is  safe  to  double  the  weight  of  the 
boiler.  The  weight  of  masonry  can  be  figured  at  140  lb. 
per  cubic  foot,  and  the  setting  plans  f  usuallv  furnished  by 


Foundations  are  usually  made  of  concrete,  the  com- 
position of  which  depends  on  the  size  of  the  aggregate 
(pebbles,  broken  stone,  brick  bats  or  slag).  The  ma- 
trix (cement  and  sand)  must  be  used  in  sufficient  quan- 
tity to  fill  the  voids  of  the  aggregate,  and  the  cement 
should  fill  the  voids  in  the  sand.  The  usual  approxi- 
mate proportions  for  a  good  mixture  are  1  part  cement, 
3  parts  sand  and  5  parts  aggregate.  If  the  matrix  is 
used  sparingly,  porous  and  defective  concrete  will  be 
the  result.  A  thorough  mixture  is  also  necessary  to 
produce  a  good  concrete. 

Concrete  foundations,  when  in  the  form  of  piers  or 
pedestals,  are  usually  built  in  roughly  constructed 
wooden  forms,  which  are  knocked  out  of  place  when 
the  concrete  sets.  When  the  foundations  are  below 
the  surface  of  the  soil  and  the  compact  of  the  earth  is 
sufficient  to  confine  the  soft  concrete,  the  wooden 
forms  need  not  be  used. 

Figure  1  illustrates  the  modern  method  of  support- 
ing boilers.  The  weight  of  the  boiler  and  the  water  it 
contains  falls  on  the  4  piers  on  which  the  columns 
rest.  While  the  front  piers  may  receive -slightly  more 
weight  than  the  rear  piers,  this  is  sometimes  equalized 
by  placing  the  hangers  a  little  nearer  the  front  end. 
If  allowance  is  made  for  inaccurate  calculation  of  the 
l:)earing  value  of  the  soil  by  making  the  piers  of  liberal 
l)roportions  it  is  safe  to  estimate  that  the  weight  of 
tlie  boiler  and  the  water  it  contains  is  equally  distrib- 


FIG.   1.      SUSPENDED   TYPE   OF  BOILER   SETTING 


FT(t.    2.      BOILER    SETTING    FOR    BRACKET    SUPPORTS 


the  manufacturer)  give  the  dimensions  of  the  masonry. 
With  the  method  of  support  shown  in  Fig.  1,  the 
weight  of  masonry  is  considered  separately  from  the 
boiler  and  water,  but  with  the  method  of  support 
shown  in  Fig.  2  the  weight  of  the  masonry,  boiler  and 
water    are    considered    together. 

Bed  rock  of  course  makes  the  best  foundation  bed, 
but  is  rarely  located  so  that  it  can  be  utilized.  When 
used  it  should  be  prepared  to  receive  the  load  by 
removing  the  loose  and  disintegrated  rock,  roughly 
leveling  the  surface  and  filling  the  crevices  with  con- 
crete. Next  to  rock,  soil  composed  principally  of  sand 
and  gravel  confined  to  prevent  lateral  expansion  has 
the  greatest  bearing  value  and  can  be  figured  at  G  t^ 
S  tons  to  the  square  foot.  Clay  from  hard,  comjiact 
shale  has  a  bearing  value  safely  estimated  at  G  tons 
per  square  foot.  Mud  and  quicksand  have  no  bearing 
value,  while  stififer  varieties  of  clay  will  sustain  a  load 
of  4  to  5  tons  to  the  square  foot. 

The  proportions  of  foundations  must  be  such  as  to 
distribute  the  load  over  as  much  surface  as  is  required 
to  sustain  it  and  provide  suitable  table  to  receive  the 
load. 


uted  un  the  4  piers.  This  leaves  the  weight  of  the 
masonry  to  be  provided  for.  Thi.s"  is  done  by  a  slab 
of  concrete,  the  width  of  which  is  usually  such  that  it 
projects  about  4  in.  beyond  the  face  of  the  wall  on 
both  sides  to  avoid  the  tendency  of  the  brick  in  the 
lower  part  of  the  wall  to  become  loose  and  be  knocked 
out  of  place.  The  depth  of  the  slab  depends  on  the 
weight  of  the  wall  and  the  bearing  value  of  the  foun- 
dation bed.     It  may  vary  from  G  in.  to  12  in. 

Figure  2  shows  a  method  of  suspension  which  is 
fast  becoming  obsolete.  When  this  is  used  the  prob- 
lem of  distribution  of  the  load  on  the  foundation  be- 
comes complex.  The  load  is  transmitted  to  the  foun-- 
dations  by  brick  walls.  The  higher  the  wall,  the  great- 
er will  be  the  spread  of  the  weight  as  it  nears  the 
foundation.  While  there  is  no  way  to  determine  the 
exact  distribution  of  the  load  with  such  a  method  of 
support,  when  the  walls  are  in  good  condition,  and 
the  side  lugs  are  about  the  usual  distance  apart  and 
usual  height  above  the  foundation,  it  is  safe  to  figure 
that  the  load  is  equally  distributed  over  the  surface 
of  the  foundations  of  the  side  walls.  Allowance  should 
be  made,  however,  in  such  cases,  as  cracks  and  voids 
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that  almost  invariably  develop  in  the  w^alls  due  to 
expansion  and  contraction,  destroy  the  adhesiveness 
or  rigidity  of  the  walls  and  the  principal  part  of  the 
load  is  then  concentrated  directly  under  the  lugs.  It 
is  well  to  enlarge  the  foundations  at  these  points  so 
they  will  sustain  the  weight  of  the  boiler  and  the 
water  it  contains,  without  depending  on  the  adjacent 
part  of  the  foundations. 


WORK  AND  HEAT 

Where  Does  the  Steam  Engine  Get  Its  Power?    Heat 
from  the  Steam  Doesn't  Seem  to  Account  for  It 

By  Karl  H.  AIuller 

IF  we  wish  to  express  work  done  in  terms  of  heat 
we  first  reduce  the  work  done  to  foot  pounds  and 
then   divide  by   778.     Joule   found   by   experiment 

that  773  lb.  of  work  was  equal  to  1  B.t.u.,  Rowland 
later  corrected  this  and  put  this  figure  at  778,  and  this 
latter  figure  is  now  more  commonly  used.  I  have 
used  this  figure  in  some  calculations  I  have  made 
lately  and  the  results  obtained  caused  me  to  write  this 
article  for  discussion  by  readers  of  Practical  Engineer. 

Let  us  assume  1  lb.  of  steam  at  140  lb.  per  sq.  in. 
absolute.  According  to  the  latest  steam  tables  of 
Marks  and  Davis  steam  at  that  pressure  has  the  fol- 
lowing properties : 

Temperature,  351.1  deg.  F. 

Specific  volume,  3.219  cu.  ft.  per  pound. 

Density,  0.3107  ib.  per  cu.  ft. 

Heat  of  the  liquid,  324.6  B.t.u. 

Latent  heat  of  evaporation,  867.6  B.t.u. 

Total  heat,  1192.2  B.t.u. 

We  want  to  allow  this  pound  of  steam  to  do  work 
in  the  cylinder  of  an  18  by  18-in.  simple  noncondensing 
steam  engine  and  to  make  the  problem  simple  will 
neglect  clearance  and  assume  that  the  engine  is  in  per- 
fect condition.  Cutofif  is  to  be  at  ^  stroke  and  back 
pressure  at  15  lb.  per  sq.  in.  absolute. 

At  15  lb.  per  sq.  in.  abs.  steam  has,  if  dry  and  sat- 
urated, the  following  properties: 

Temperature,  213   deg.   F. 

Specific  volume,  26.27  cu.  ft.  per  pound. 

Density,  0.038,96  lb.  per  cu.  ft. 

Heat  of  the  liquid,  181  B.t.u. 

Latent  heat  of  evaporation,  969.7  B.t.u. 

Total  heat,  1150.7  B.t.u. 

If  we  now  subtract  the  total  heat  in  one  pound 
of  steam  at  exhaust  pressure  from  the  total  heat  in 
one  pound  of  steam  at  initial  pressure,  we  get  1192.2 
minusll50.7  or  41.5  B.t.u.  as  the  total  heat  expended 
and  this  multiplied  by  778  would  give  us  32,287  ft.  lb. 
as  the  total  work  that  this  heat  given  up  by  the  steam 
is  capable  of  doing.  This  figure,  however,  is  very 
much  below  what  we  get  if  figuring  the  work  done 
by  this  pound  of  steam  according  to  either  one  of  two 
formulas  which  I  have  used. 

It  is  probably  best  first  to  reduce  the  volume  of 
this  pound  of  steam  and  the  volume  of  the  steam  cyl- 
inder both  to  cubic  inches  in  order  to  find  the  number 
of  strokes  the  engine  would  make  on  it.  The  specific 
volume  of  steam  at  140  lb.  abs.  being  3.219  cu.  ft.,  this 
multiplied  by  1728  will  give  us  the  volume  in  cubic 
inches  or  5562.43,  the  volume  of  the  cylinder  is  18X18 
X 0.7854X18  and  since  cutoff  takes  place  at  %  stroke 
we  may  divide  the  result  by  4  and  get  the  volume  of 
steam  required  per  stroke  or  1145.07  cu.  in.  and  since 
we  have  5562.43  cu.  in.  of  steam,  the  engine  will  make 
5562.43  divided  by  1145.07,  or  4.858  strokes  nearlv. 


To  find  the  work  done  per  stroke  we  will  first  use 
the  following  formulas : 

M.E.P.  X  A  X  L  =  work  done  per  stroke,  and 

M.E.P.  =  PX  (1  +  hyp.  log.  R.)-f-R_    back 
pressure 

where  P  =  initial  absolute  pressure;  R  =  the  ratio 
of  expansion ;  A  =  254.46  sq.  in. ;  L  =  1.54. ;  and 
the  back  pressure  is  15  lb.  per  sq.  in.  absolute. 

Since  cutoff  takes  place  at  j4  stroke,  R  =  4,  and 
the  hyp.  log.  of  4  is  1.386 ;  then 

M.E.P.  =  140  X  (1  +  1.386)  ^  4  —  15  =  68.44    and 
68.44X254.46X1.5  =  26,123    ft.    lb.    per   stroke,    and 
since  4.858  strokes  will  be  done  by  this  1  lb.  of  steam, 
26,123  X  4.858  or  126,905  ft.  lb.  will  equal  total  work; 
done. 

This,  as  anybody  can  readily  see,  is  nearly  4  times 
as  much  as  that  available  from  the  heat  given  up 
by  the  steam,  and  we  have  to  account  for  the  differ- 
ence between  the  41.5  B.t.u.  and  119.8,  which  is  the 
heat  equivalent  of  126,905  ft.  lb. 

Before  jumping  to  the  conclusion  that  the  differ- 
ence is  latent  heat,  given  up  by  a  portion  of  the  steam 
in  the  cylinder,  let  us  consider  that,  while  there  is 
cylinder  condensation  there  is  also  re-evaporation  to- 
ward the  end  of  the  stroke  and  that  this  re-evaporation 
continues  after  release  as  the  terminal  pressure  is 
140^-4,  or  35  lb.  absolute  and  exhaust  pressure  is 
only  15  lb. 

I  should  like  to  have  the  opinion  of  readers  on  this 
subject. 


INTERESTING  SMALL  POWER 
DEVELOPMENT 

OF  interest,  as  showing  the  gradual  development 
of  small  streams  for  the  local  use  of  power,  is 
the  hydroelectric  plant  which  is  being  put  in 
by  the  Andrew  Terry  Co.,  manufacturers  of 
castings,  Terryville,  Conn.  Use  is  made  of  an  old 
dam  across  the  Pequabuck  River,  the  mill  connected 
with  which  was  burned  down  some  time  ago.  This  is 
located  ^  mi.  below  the  present  factory  and  has  been 
made  the  location  of  a  new  plant  operating  under 
36-ft.  head. 

The  prime  mover,  designed  for  130  hp.,  consists  of 
a  pair  of  12-in.  wheels  built  by  the  S.  Morgan  Smith 
Co.,  York,  Pa.,  and  operating  at  720  r.p.m.,  speed 
being  regulated  by  a  Lombard  governor.  The  wheel 
is  direct-connected  to  a  Westinghouse  3-phase  gen- 
erator rated  at  a  maximum  of  135  kv.  a.  and  delivering 
current  at  2400  volts. 

Water  is  carried  from  the  dam  to  the  wheels 
through  a  head  race  canal  delivering  into  a  steel  pen- 
stock 42  in.  in  diameter  and  325  ft.  long.  The  dam 
provides  a  considerable  storage  of  water  and  it  is 
anticipated  that  when  the  entire  project  is  completed 
there  will  be  no  demands  made  upon  the  steam  power 
plant  except  for  a  few  weeks  in  the  extremely  dry 
season. 


Franklin  Institute  of  Pennsylvania,  acting  through 
a  committee  of  crafts  and  arts  has  awarded  the  Elliott 
Cresson  gold  medal,  the  highest  gift  of  the  Institute,  to 
Prof.  Albert  Sauveur  of  Harvard  University  in  recogni- 
tion of  his  many  and  important  contributions  to  the 
science  of  metallography  and  his  influence  in  bringing 
this  science  into  practical  and  useful  application  in  the 
iron  and  steel  industries. 
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BOILER  INSPECTION 


It  Pays  to  Cooperate  with  the  Inspector.     Keep  the  Combustion  Chamber  Clear. 

Use  Boiler  Compound? 

By  W.  M.  Francis 


Why  Not 


A 


S  between  2  questions,  I  have  not  decided  which 
is  more  important :  Repairing  a  boiler  for  in- 
spection, or  caring  for  it  when  the  inspector  is 
not  around. 

Is  Your  Boiler  Ready? 

^T   times   we   find   that   getting   a   boiler   ready   for 

examination  has  consisted  of  letting  the  fire  out; 
the  ashes  are  still  on  the  grate,  the  combustion  cham- 
ber has  a  load  limited  only  by  the  capacity  of  the 
space,  and  the  tubes  contain  soot  from  the  last  run, 
which  it  has  not  seemed  worth  while  to  blow  or  scrape 
out.  Inside  the  boiler,  from  which  possibly  the  water 
has  been  drawn  out,  is  a  wet  condition  of  tubes  and 
shell,  with  a  collection  of  scale  below  the  tubes  de- 
pending on  the  kind  of  water  used.  This  picture  is 
not  general  or  even  average,  but  in  many  plants  some 
such  condition  is  found  upon  arrival. 

If  the  inspector  properly  performs  his  duty,  he 
must  have  access  to  every  part  for  examination  and 
test,  either  by  sight  or  sound.  Imagine  working  about 
on  the  grate  of  a  boiler  with  clinkers  of  various  sizes 
imposing  their  presence  upon  your  anatomy,  while 
trying  to  determine  the  condition  of  fire  surfaces,  and 
to  give  careful  consideration  to  such  defects  as  may 
be  located. 

The  shell  from  bridge  wall  to  rear  head  is  not  as 
prolific  in  defects  as  some  other  parts  of  the  boiler, 
but  it  must  be  examined,  and  frequently  we  have  seen 
ashes  filled  in  until  they  not  only  touch  the  bottom 
of  the  shell  but  have  encroached  upon  the  space  at 
the  sides  between  walls  and  boiler.  The  blowofif  pipe 
has  a  way  of  showing  various  ways  of  trouble,  from 
being  entirely  burned  away  to  being  filled  with  scale 
and  split  for  more  or  less  of  its  length. 

The  nearer  we  can  get  to  the  metal,  the  better 
is  the  chance  of  discovering  defects,  finding  the  cause 
and  prescribing  a  cure.  Right  here  it  may  be  wise 
to  consider  the  relation  of  the  inspector  to  the  plant 
and  the  engineer  in  charge. 

Get  the  Inspector  to  Help  You 

'pOO  often  the  inspector's  intention  is  misconstrued. 

Instead  of  being  tolerated  as  a  privileged  faultfind- 
er, he  should  be  accepted  as  a  help  to  keeping  the 
plant  out  of  trouble  or  to  getting  it  out,  and  frequently 
will  be  found  to  have  a  fund  of  information  collected 
from  his  wide  range  of  observation,  which  he  is  will- 
ing to  pass  along  to  those  less  fortunate. 

He  must  be  impartial  in  his  decisions  about  the 
safety  of  the  boiler;  find  defects  if  they  exist,  and 
criticise  practices  which  are  against  either  safety  or 
economy.  Considering  the  responsibility  resting  on 
the  inspector,  from  the  moment  he  gives  his  approval 
for  a  certain  boiler  as  good  for  a  given  pressure,  you 
will  agree  that  he  should  have  all  possible  assistance 
in  making  a  most  complete  examination.  Not  only 
property  but  human  life  depend  upon  his  judgment, 
and  it  is  to  the  interest  of  the  owner  and  those  who 
are  obliged  to  work  about  the  plant,  that  the  obstacles 
be  as  few  as  possible. 

I  remember  on  one  occasion  getting  into  a  boiler 
furnace  which  had  been  regularly  inspected  for  a  num- 


ber of  years,  and  finding,  to  my  surprise,  that  the  2 
front  courses  were  shining  like  the  top  of  a  new 
stove.  The  plates  had  actually  been  gone  over  with 
a  wire  brush  and  then  polished  with  black  lead  by 
the  misguided  engineer,  who  was  his  own  fireman, 
to  cover  up  a  fire  crack  which  extended  from  the 
edge  of  the  plate  back  into  the  solid  metal,  perhaps 
l}i  in.  The  man  thought  that  his  reputation  as  a 
careful  fireman  would  be  ruined  if  this  crack  were 
discovered,  but  he  was  finally  persuaded  that  the  same 
crack  would  have  appeared  regardless  of  who  had 
been  operating  the  boiler,  and  was  shown  that  a  hole 
drilled  at  the  end  of  the  crack  and  plugged  with  others 
behind  it  to  complete  the  "sewing  up"  process  would 
remove  the  trouble.  He  could  not  realize  that  even  if 
the  defect  had  got  past  the  inspector,  it  was  sure 
to  come  to  light  some  day  and  might  have  developed 
serious  trouble. 

In  a  similar  case,  the  rear  head  received  black  lead 
treatment  to  cover  up  a  crack  across  the  bridge  be- 
tween 2  tubes ;  and  more  energy  was  exerted  in  trying 
to  fool  the  inspector  than  was  required  to  make  lasting 
repairs.  The  collection  of  scale  noted  while  inside 
the  boiler  was  a  sure  indication  of  what  was  to  be 
expected  on  getting  where  the  exterior  could  be  seen. 

Possibly  a  word  as  to  how  a  plant  can  save  part 
of  the  present  running  cost  may  be  helpful.  A  fresh 
fire  burning  brightly  across  the  back  with  a  ridge  of 
fresh  coal  at  the  front  being  coked,  to  be  pushed  back 
later  on  if  properly  handled,  has  been  demonstrated 
to  make  an  excellent  smoke  consumer. 

Why  Is  a  Combustion  Chamber? 

§PACE  back  of  the  bridge  wall  may  afifect  materially 
the  operation  of  the  boiler,  and  you  may  not  have 
thought  that  this  is  the  reason  why  the  bottom  is 
sloped  at  a  gradual  incline  from  the  ground  to  the 
wall.  Without  this  filling  there  is  a  space  where  the 
gases  form  a  swirl  which  retards  combustion.  A 
second  wall  has  been  advocated  in  some  settings, 
seemingly  to  cause  the  gases  to  rise  closer  to  the 
boiler;  this  hardly  need  be  taken  seriously,  for  heat 
will  rise  without  persuasion,  and  with  the  sloping 
bottom  and  space  free  from  ashes,  the  gases  can  ex- 
pand and  burn  freely. 

Pressure  Drop  Is  Waste 

PRICTION  in  steam  piping  does  not  receive  the 
attention  due  it,  and  in  many  plants  a  test  of  the 
lines  would  show  drop  in  pressure  which  is  a  serious 
handicap  to  economical  working.  In  a  plant  in  this 
country  they  were  struggling  for  a  number  of  years 
with  14  lb.  drop  in  pressure;  just  think  what  that 
loss  represented  in  an  engine  cylinder  of  average  size, 
and  it  may  be  that  some  of  your  power  machinery  is 
working  against  just  such  odds  and  you  wonder  why 
efficiency  and  capacity  are  not  what  the  rating  calls 
for. 

Compound   in  Ice  Plants 

J^ETURNING  for  a  moment  to  the  boiler;  I  am  told 

that  in  making  ice  the  use  of  compounds  is  almost 

prohibited  for   removing  scale.       Assuming   that   my 

information    is    correct,    there    is    nothing   to    prevent 
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giving  the  spare  boiler  a  thorough  scaHng,  first  having 
boiled  it  out  with  a  strong  solution  of  some  compound 
which  has  been  found  to  serve  the  need  of  your  sec- 
tion. After  the  boiling  process,  a  man  should  be  sent 
inside  with  the  tools  to  dislodge  scale  adhering  to 
the  surfaces.  When  he  has  reported  the  job  as  com- 
pleted, see  that  he  is  right;  it  is  not  pleasant  work, 
and  unless  someone  follows  to  see  that  it  is  done, 
it  is  surprising  hoAV  many  corners  are  skipped  and 
chunks  left  to  make  a  foundation  for  additional  de- 
]:»osit.     If  vou  cannot  get  into  the  boiler,  a  light  run 


back  under  the  tubes  will,  in  a  few  moments,  give  an 
idea  of  how  thoroughly  the  work  is  done. 

I  would  suggest  that  you  experiment  with  com- 
pound. Your  patrons  will  consider  you  a  candidate 
for  the  Ananias  Club  if  you  try  to  persuade  them 
that  they  are  mistaken  when  they  think  that  they 
taste  ammonia  in  the  ice;  so  why  not  change  their 
troubles  occasionally  and  give  them  a  chance  to  detect 
the  use  of  compound.  I  do  not  believe  they  can  do  it, 
and  if  you  can  successfully  work  it.  you  Avill  get  better 
results  from  vour  fuel. 


FINE  POINTS  IN  INDICATING 

Detail  of  Action  in  a  Gas  Engine  Studied  from  Light    Spring  Cards 


QUITE  an  important  series  of  observations  can 
be  made  from  diagrams  taken  with  a  spring 
which  will  show  the  curves  that  lie  close  to 
the  atmospheric  line  more  distinctly  than  those 
on  the  usual  "power''  cards  taken  with  heav}^  springs 
which  enable  the  maximum  pressure  to  be  noted  and 
from  which  the  power  of  the  engine  can  be  computed. 
Indeed,  the  "light  spring"  cards,  as  will  be  seen  from 
what  follows,  give  information  that  is  of  the  utmost 


mits  the  point  of  release  of  the  burnt  gases  to  be 
noted  at  the  upper  part  of  the  diagram  as  in  Fig.  1. 
The  curve  of  the  exhaust  line  can  be  studied,  and  al- 
though the  point  of  release  is  not  clearly  seen,  it  can 
be  noticed  that  there  is  a  prompt  fall  of  pressure  at  the 
left-hand  end  of  the  card  which  shows  that  effective 
exhaust  of  burnt  gases  was  taking  place.  At  the  cen- 
ter part  of  the  exhaust  curve  it  is  clear  that  the  in- 
ternal pressure  was  lower  than  that  of  the  atmosphere. 


F/G.  / 


r/o.  z 


r/G.  3 


F/G.  7 


PIG.    1. 
FIG.    2. 


CARD    WITH    32-LB.    SPRING,    IDEAL    ACTION 
DIAGRAM   SHOWING   EXHAUST   RESTRICTION 


PIG.   3.      CARD   PROM   GAS   ENGINE   AT   475   R.P.M.,    16LB.    SPRING 

PIG.  7.      COMPRESSION  AND  EXPANSION  CURVES  OP  IDLE  CYCLE 

WITH    100-LB.     SPRING 


value,  and,  after  all,  indicating  should  not  be  done 
merely  as  a  means  for  computing  the  power  developed 
by  an  engine,  but  to  record  defects,  if  any  exist,  so 
that  the  proper  remedies  can  be  applied.  These  defects 
can  frequently  be  better  observed  from  light  spring 
cards  than  from  power  diagrams. 


and  while  at  the  right-hand  end  of  the  diagram  there 
is  a  slight  rise,  due  probably  to  the  effect  of  the  muf- 
fler permitting  the  gases  to  expand  and  checking  their 
velocity  through  the  exhaust  connections,  yet,  at  the 
termination  of  the  stroke,  the  pressure  falls  to  atmos- 
pheric, showing  that  no  undue  restrictions  exist. 


b^ 


r/G.^ 


F/G.S 


r/e.6 


PUi.    4.      BAD    EXHAUST    ACTION    DUE    TO    WEAR    OF    EXHAUST        PIG.     5.      DIAGRAM    WITH     WEAR    OP     FIG.     4     CORRECTED     BUT 

VALVE   STEM  EXHAUST   RESTRICTED 

PIG.   fi.      ACTION  OF  GASES  DURING  CUT  OUT  OF  A  HIT-AND-MISS    GOVERNOR 


Proper  Spring 

Jr   is  necessary,  however,  to  choose  the  strength  of 

the  spring  with  discrimination.    A  spring  that  moves 

through  1  in.  for  32  lb.  of  pressure  not  only  prevents 

undue  oscillation  of  the  ])encil,  but  also,  usually,  per- 


Analysis  of  Light  Spring  Diagrams 

"PHE  lower  curve   starting  from  the  right-hand  end 

of  the  diagram  shows  that  immediately  upon  the 

piston  of  the  engine  starting  upon  its  outstroke,  there 

is  a  lowering  of  pressure  which  indicates  that  drawing 
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ill  of  the  next  charge  has  commenced.  The  parallelism 
of  this  line  with  that  of  the  atmosphere  shows  that 
no  nndue  restriction  is  occurring  which  otherwise 
would  cause  wiredrawing  of  the  incoming  charge, 
while  at  the  left-hand  end  of  the  diagram  it  will  be 
seen  that  the  pressure  rises  almost  to  atmospheric. 
This  indicates  that  the  inlet  valves  remain  open  suffi- 
ciently long  for  full  advantage  to  be  taken  of  the  in- 
ertia of  the  incoming  gases,  in  that,  although  the  pis- 
ton has  ceased  to  exert  a  pull  upon  the  entering  column 
of  gas  and  air,  yet  the  velocity  of  the  latter  due  to 
the  previous  rapid  motion  of  the  piston  is  still  great 
enough  to  permit  the  filling  of  the  cylinder  by  the 
continued  flow  of  the  mixture  through  the  open  valve. 

Again,  it  will  be  noticed  that  the  point  at  which 
the  compression  curve  crosses  the  atmospheric  line  is 
close  to  the  left-hand  end  of  the  diagram,  which  shows 
that  full  compression  pressures  can  be  expected  as 
long  as  the  piston  of  the  engine  is  a  tight  fit  and  the 
valves  are  seating  properly  upon  their  seats.  Alto- 
gether, Fig.  1  can  be  accepted  as  an  ideal  diagram  for 
the  4-cycle  gas  or  oil  engine,  governed  either  by  "hit- 
and-miss"  or  by  the  admission  of  graduated  charges 
if.  in  the  latter  case,  the  engine  is  working  at  or  near 
full  load. 

Attention  may  now  be' directed  to  Fig.  2.  Flere  is 
a  diagram  similar  to  Fig.  1,  but  with  the  compression 
curve  starting  from  the  right-hand  end.  This  is  merely 
owing  to  the  fact  that  a  different  style  of  reducing 
gear  was  used  in  the  2  cases. 

In  Fig.  2  the  letters  A,  B  and  C  are  marked  against 
short  lines  in  different  parts  of  the  diagram.  The  first, 
A,  indicates  by  the  changed  rate  of  pencil  motion  that 
the  exhaust  valve  has  commenced  to  open,  just  previ- 
ous, in  fact,  to  the  steep  drop  in  pressure  at  the  right- 
hand  end  of  the  card,  which  coincides  with  the  stop- 
page and  reversal  of  the  piston.  It  will  be  seen  that  in 
this  engine  there  is  considerably  more  restriction  to  the 
passage  of  the  exhaust  gases  to  the  atmosphere  than 
in  Fig.  1,  for  not  only  does  the  pressure  not  fall  so 
low  at  the  beginning  of  the  exhaust  stroke,  but  the 
curve  throughout  the  exhaust  stroke  is  higher  than 
the  atmospheric  line  and  slopes  gradually  throughout. 
As  a  consequence,  it  will  be  seen  at  C  that  the  suction 
period  is  delayed,  for  no  fresh  charge  can  be  induced 
to  flow  into  the  cylinder  until  the  pressure  within  the 
engine  cylinder  has  fallen  sufficiently  to  permit  the  pis- 
ton to  exert  a  pull.  That  is  to  say,  no  mixture  can 
enter  until  the  internal  pressure  is  lower  than  the 
atmospheric  pressure  to  an  extent  depending  upon 
the  area  of  the  valves  and  the  speed  of  the  engine. 

Further,  it  will  be  noticed  that  the  crossing  of  the 
compression  line  over  the  atmospheric  occurs  some- 
what later  in  the  compression  stroke  than  is  shown  in 
Fig.  1,  and  this  is  in  consequence  of  the  failure  of  the 
gases  to  flow  into  the  cylinder  after  the  piston  has 
ceased  to  move  outwards. 

High  Speed  Diagrams 

piGURE  4  shows  how  in  a  high-speed  gas  engine 
the  bottling  up  of  exhaust  gases  due  to  the  early 
closure  of  the  valve  affects  the  suction  stroke.  In  this 
it  will  be  seen  that  before  the  suction  curve  has  reached 
its  lowest  position  which  indicates  that  the  charge  is 
then  being  drawn  in,  a  considerable  portion  of  the 
stroke  of  the  piston  has  been  made.  It  will  also  be 
noticed  the  action  of  the  governor  in  this  instance, 
delayed  the  crossing  of  the  compression  curve  over 
the  atmospheric  line  until  still  later  in  the  compression 
stroke  than  shown  in  I'ig.  "v.     These  curve  formations 


of  Fig.  3  were  deliberate  on  the  part  of  the  makers, 
for  practice  has  determined  that  with  a  fast  running 
multicylinder  engine,  it  is  advisable  to  close  the  ex- 
haust valve  somewhat  early,  while  such  engines  are 
always  governed  by  throttle. 


Effect  of  Wear 


w 


''HILE  Fig.  3  is  the  result  of  intention,  the  diagram 
Fig.  4  is  the  result  of  neglect.  In  this  case  the 
exhaust  valve  closing  too  early,  due  to  wear  having 
increased  the  clearance  between  the  end  of  the  valve 
spindle  and  the  adjusting  screw  at  the  end  of  the  valve 
lever.  When  the  latter  was  brought  into  contact  so 
that  the  valve  was  opened  for  a  longer  period.  Fig.  5 
was  obtained.  It  will  be  seen  that  a  much  better  state 
of  affairs  resulted,  although,  due  to  restriction  in  the 
exhaust  connections,  even  then  the  burnt  gases  could 
not  get  away  sufficiently  freely  to  bring  the  exhaust 
curve  down  to  the  atmospheric  as  in  Fig.  1. 


Cut-out  Cycles 


o 


WING  to  the  absence  of  pressure  within  the  cyl- 
inder at  the  end  of  the  expansion  stroke  when  no 
gas  is  admitted  in  "hit-and-miss"  governed  gas  en- 
gines, there  is  no  force  other  than  that  exerted  by  the 
returning  piston  to  clear  the  cylinder  in  preparation 
for  the  entry  of  a  fresh  charge  during  the  succeeding 
cycle.  Therefore,  the  idle  cycles  of  "hit-and-miss" 
engines  always  absorb  more  work  from  the  flywheel 
of  the  engine  than  do  "power"  cycles  as  regards  the 
exhaust  stroke  particularly,  although  this  is  contrary 
to  what  one  might  expect  without  fully  considering 
the  matter.  Figure  6  is  taken  from  the  same  engine 
and  under  the  same  conditions  as  Fig.  4,  and  it  is 
plainly  evident  that  the  bottling  up  of  exhaust  in  this 
case  is  much  more  than  when  the  pressure  of  the  gases 
within  the  cylinder  at  release  brings  the  energy  due 
to  such  pressure  to  aid  in  the  work  of  scavenging. 

Attention  may  well  be  drawn  to  the  waviness  of 
the  expansion  line  in  Fig.  6,  which  is  entirely  due  to 
spring  vibration.  The  expansion  curve  really  follows 
the  compression  curve,  but  is  slightly  lower  through- 
out, due  to  the  passage  of  heat  from  the  compressed 
fluid  medium  to  the  water-cooled  walls;  or,  at  all 
events,  it  should  be  lower  according  to  theory.  In 
practice,  however,  it  frequently  happens  that,  although 
the  expansion  curve  upon  cut-out  strokes  does  fall 
below  the  compression  curve  at  the  higher  pressures, 
yet  as  the  curves  approach  the  atmospheric  line,  the 
expansion  curve  rises  above  the  compression  line.  This 
is  probably  due  to  the  fact  that  while  heat  is  lost  to 
the  water  at  or  near  maximum  compression  tempera- 
tures, yet  as  the  temperature  falls  during  expansion, 
heat  is  absorbed  by  the  gases  from  the  cylinder  walls. 
That  this  is  so  is  shown  by  reference  to  Fig.  7  from  a 
National  gas  engine  with  a  compression  pressure  of 
110  lb.,  where  it  will  be  noticed  that  the  expansion 
line  is  above  the  compression  line  at  the  bottom  of 
the  card,  while  at  the  top  there  is  but  little  difference 
to  be  discerned. 

It  is  always  wise  to  take  compression  curves  in  this 
manner,  as  not  only  can  the  pressures  be  read  oft'  more 
correctly  than  from  cards  taken  with  heavier  springs, 
but  by  the  coincidence  or  otherwise  of  the  compression 
and  expansion  curves  at  the  top  of  the  d-agram  it  can 
be  decided  whether  or  not  the  piston  is  allowing  pres- 
sure to  leak  past.  It  is,  of  course,  important  first  of 
all  to  make  sure  that  the  reducing  gear  is  properly 
set,  otherwise  such  comparisons  are  of  no  value. — The 
Power  ITser. 
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CHATHAM,  N.  J.,  LIGHT  PLANT 

Comment  on  Its  Equipment,  Performance  and  Success 


THERE  has  just  come  to  my  attention  an  article 
published  in  Practical  Engineer  of  July  i,  entitled 
Small  Community  Power  Station,  by  LeRoy  W. 
Allison,  describing  the  municipal  power  and  light 
plant  at  Chatham,  New  Jersey,  and  incidentally  holding 
it  up  as  an  example  to  be  followed  by  other  small  towns. 

Having  made  a  close  study  of  this  plant  and  the  re- 
ports issued  from  time  to  time  by  the  Board  of  Water 
Commissioners,  I  feel  that  a  number  of  statements  and 
figures  quoted  from  the  Water  Commissioner's  reports 
might  be  misleading,  and  that  the  plant  is  not,  in  fact, 
so  brilliant  a  success  as  the  casual  reader  might  think. 

Speaking  of  "The  equipment  of  the  plant  being  in- 
tact" and  the  voting  of  "bonds  for  $35,000  for  its  exten- 
sion," one  might  infer  that  the  old  equipment  will  be 
retained ;  as  a  matter  of  fact,  little  of  the  present  ap- 
paratus will  remain  when  the  extensions  are  made,  most 
of  the  money  being  used  for  replacements. 

Analyzing  the  tabulations  by  which  an  apparent  profit 
is  shown  by  the  plant,  although  practically  the  entire 
equipment  has  been  worn  out  or  is  obsolete,  no  allowance 
has  ever  been  made  for  depreciation.  Had  a  proper  per- 
centage been  set  aside  each  year  for  this  purpose,  the 
plant,  instead  of  showing  a  profit,  would  have  shown 
several  thousand  dollars  loss  yearly. 

Another  item  of  the  reports  open  to  criticism  is  $612 
credited  yearly  for  the  36  lights  used  in  the  power  house. 
These  lights  are  a  source  of  expense  rather  than  a 
source  of  income.  No  account  is  taken  of  taxes  that  a 
private  company  operating  the  plant  would  be  paying  to 
the  town  each  year,  although  this  loss  should  be  taken 
into  account  in  determining  whether  the  plant  is  a  pay- 
ing proposition  or  not. 

In  the  published  estimates  of  expected  operating  econ- 
omy with  the  new  equipment,  total  amounts  estimated 
for  labor,  fuel,  etc.,  are  given,  but  without  details,  calcu- 
lations, or  basis.  At  least  one  discrepancy  is,  however, 
apparent;  with  an  estimated  consumption  of  182,500 
kw.-hr.,  the  cost  of  fuel  is  placed  at  $2920.  In  a  later 
estimate,  an  output  of  365,000  kw-hr.  is  assumed,  but 
the  fuel  is  allowed  to  remain  at  the  same  figure,  $2920. 
It  is  obvious  that  twice  the  output  of  current  could  not 
be  generated  for  the  same  amount  of  fuel,  even  though 
a    most   amazing   increase   of   efficiency   were    assumed. 

In  the  comparison  of  steam  and  motor  driven  pump 
the  cost  of  electric  energy,  if  purchased,  is  taken  at  3c  per 
kw.-hr. ;  why,  is  known  only  to  the  one  who  prepared 
the  calculations,  for  as  far  as  public  knowledge  is  con- 
cerned, no  3c  proposition  has  been  made  to  the  town. 
It  is  known  that  a  recently  organized  hydroelectric  com- 
pany has  made  a  tentative  proposition  to  supply  current 
at  ^c  per  kilowatt-hour,  and  that  2  other  private  com- 
panies have  requested  the  opportunity  of  making  a  pro- 
posal, but  as  far  is  my  information  goes  were  not 
asked  to  state  at  what  rate  they  would  supply  the  energy. 

While  it  must  be  conceded  that  municipal  ownership, 
under  ideal  conditions,  offers  certain  economic  possibili- 
ties, we  all  know  that  the  ideal  in  politics  is  seldom 
realized,  and  that  municipal  ownership  cannot  be  divorced 
from  politics,  and  in  Chatham  there  is  quite  a  general 
feeling  that  the  plant  has  not  l)een  successful. 

The  design  of  the  additional  equipment  created  a 
good  deal  of  dissension  in  the  town,  as  a  number  of 
technical  men  who  interested  themselves  in  the  matter 
believe  that  by  a  proper  design  a  saving  of  some  $10,000 


could  have  been  accomplished.  The  town  now  has  about 
$100,000  tied  up  in  the  plant,  no  provision  having  been 
made  for  redeeming  any  of  these  bonds,  and  many  of 
the  tax  payers  are  viewing  with  a  good  deal  of  appre- 
hension the  day  when  the  bonds  will  come  due,  as  schools, 
roads  and  other  desirable  public  improvements  are  suf- 
fering for  lack  of  funds  which  would  otherwise  be 
available. 

I  trust  you  will  find  space  to  publish  this  somewhat 
lengthy  communication,  to  avoid  erroneous  conclusions 
which  might  otherwise  be  drawn  from  the  reports  as 
quoted  in  the  article.  Carter  Wetmore, 

Municipal  Ownership  Publishing  Co. 

As  to  the  above  communication,  the  information  and 
data  in  the  writer's'  article  were  obtained  as  follows :  by 
a  visit  to  the  Chatham  plant  where  he  had  the  pleasure 
of  meeting  and  talking  with  Mayor  Kelly  of  the  Borough, 
and  with  the  chief  engineer  of  the  station ;  a  published 
statement  of  the  Board  of  Water  Commissioners,  signed 
by  Dr.  F.  H.  Lum,  Chairman;  A.  M.  Trowbridge,  and 
W.  M.  Hopping ;  a  published  engineering  report  of  such 
Board  of  Water  Commissioners :  and  a  communication 
of  Emory  N.  Faulks,  chairman  of  the  finance  committee, 
which  was  placed  at  his  disposal. 

It  would  hardly  seem  the  province  of  any  writer  for 
publication  to  commend  that  which  should  be  condemned, 
over  his  signature,  neglecting  the  value  of  such  to  the 
engineering  journal  itself;  yet  to  consider  every  remark 
of  an  interested  person  in  the  matter  involved  or  any 
published  reports  relating  thereto,  as  misleading  and 
extravagant  statement  is  scarcely  extending  the  benefit 
of  any  doubt  and  common  courtesy  to  the  principals. 

As  to  the  bonds  for  extensions,  the  writer  believes 
that  in  making  alterations,  improvements  or  additions  to 
a  plant  they  may  reasonably  be  considered  as  an  exten- 
sion, in  the  parlance  of  the  engineering  press,  as  well 
as  that  of  other  mediums.  Thus  was  the  Chatham  plant 
considered  in  current  news,  etc.,  wherever  the  writer  had 
occasion  to  see,  and  thus  was  it  considered  by  the  Chath- 
am Board  of  Water  Commissioners  and  Borough  Council 
when  contracts  were  awarded  last  May  for  new  equip- 
ment, and  among  other  items,  to  Stull  &  Philhower, 
alterations  and  additions  to  power  house,  $1790. 

As  to  the  36  lights  in  power  house,  total  $612, 
credited  to  income  in  the  report  of  the  Board  of  Water 
Commissioners ;  such  is  quoted  therefrom  verbatim,  and 
the  writer  has  no  particular  comment.  That  it  is  open 
to  criticism  is  evident,  yet,  on  the  other  hand,  if  there 
was  no  power  station  there  would  be  no  necessity  for 
these  particular  lights ;  but  light  would  be  needed  at  an 
individual  water  plant,  eliminating  the  electric  plant  and 
purchasing  the  electric  energy  for  entire  operation  from 
an  outside  source.  Under  such  conditions  this  charge 
would  seem  legitimate. 

The  entire  estimates  set  forth  in  the  article  were 
obtained  from  the  engineering  report  of  the  Board  of 
Water  Commissioners  mentioned  above.  The  item  of 
fuel  which  is  here  brought  to  notice  may  seem  a  discrep- 
ancy until  one  duly  considers  the  present  equipment  and 
that  to  be  installed.  The  present  boilers  have  done 
service  for  about  15  yr.,  the  present  Corliss  engine,  11  yr. 
This  equipment  could  hardly  be  expected  to  show  an 
efficiency  in  operation  equal  to  that  for  which  contracts 
have  now  been  awarded.  One,  loo-kw.  turbogenerator 
unit.  Fort  Wayne  Electric  Works,  and  one  75-kw.,  2300- 
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volt,  3-phase  generator  and  exciter,  Fort  Wayne  Electric 
Works.  While  unable  to  state  definitely,  the  writer  is  of 
the  opinion  that  a  contract  for  2  150-hp.  boilers  has  also 
been  awarded,  these  being  of  the  water-tube  type.  While 
the  engineering  report  mentioned  may  err  in  the  esti- 
mates of  fuel  cost,  the  difference,  when  differences  in 
equipment  are  considered,  does  not  seem  so  great. 

Presumably  the  rate  of  3c  was  placed  as  the  result 
of  reliable  information  accorded  the  Board  during  the 
3  yr.  of  its  investigations,  and  during  which  time  consid- 
erable data  has  naturally  been  obtained.  It  may  be 
possible  that  such  a  rate  has  been  in  force  from  the  Com- 
monwealth Water  &  Light  Co.,  which  operates  in  this 
section,  and  with  which,  up  to  a  few  years  ago,  the  Bor- 


ough had  a  very  advantageous  contract,  allowing  the 
switching  of  the  municipal  load  to  that  plant  when  con- 
ditions required.  The  annulment  of  such  contract,  the 
writer  believes,  was  on  the  part  of  the  Borough  when  it 
commenced  pumping  all  day. 

It  is  hoped  that  criticism  on  Mr.  Wetmore's  part 
and  the  writer's  reply  thereto  may  be  taken  at  their  face 
value  in  conjunction  with  their  source.  The  writer's  arti- 
cle is  based  upon  published  records  over  the  signatures 
of  officials  who  are  evidently  thought  highly  of  in  their 
cominunity,  and  who  have  been  in  office  for  years  past 
to  represent  a  prosperous  town  in  its  effort  to  obtain 
municipal  ownership  of  its  utilities  and  the  efficient  oper- 
ation thereof.  LeRoy  Allison. 


THE  WATER  COLUMN 

Connecting    and    Caring    for   This    Important    Boiler    Equipment  to  Have  It  a  Real  Safeguard 

By  Receiver 


O  ENSURE  THE  SAFE  and  economical 
operation  of  boilers,  it  is  absolutely 
necessary  that  the  fireman  be  able  to 
determine  the  correct  height  of  the 
water  at  all  times  and  under  all  con- 
ditions of  operation. 

This  height  is  shown  by  the  gage- 
cocks  and  water  glass  if  properly  connected  and  cared 
for,  hence  would  appear  the  importance  that  the  boiler 
attendant  give  these  careful  and  intelligent  attention. 
In  boilers  used  for  portable  purposes,  the  water 
glass  and  gage  cocks  are  screwed  directly  into  the 
shell  or  head,  and  as  the  connections  between  the  fit- 
tings and  the  boiler  are  short,  there  is  little  chance 
for  them  to  become  clogged.  With  larger  boilers,  this 
method  of  connecting  is  impractical  and  larger  con- 
nections between  the  boiler  and  fittings  are  used. 

Details  of  Arrangement  and  Connection 

'PHE  water  glass  and  gage  cocks  are  then  mounted 
on  some  form  of  water  column  or  combination  box, 
Fig.  1,  which  is  a  casting  of  round  or  hexagonal  cross 
section,  and  should  have  3  bosses  cast  on  each  diameter 
across  the  column,  on  2  places,  for  the  reception  of  the 
gage  cocks,  and  2  bosses  at  right  angles  to  the  other 
3,  for  the  water  glass,  one  near  the  top  and  the  other 
near  the  bottom,  as  shown.  This  will  enable  the  col- 
umn to  be  used  on  the  right  or  left-hand  side  of  the 
boiler,  to  suit  conditions.  The  length  of  the  column 
is  made  to  suit  the  size  of  the  boiler  to  which  it  is  to 
be  connected. 

The  water  column  should  be  set  at  such  a  height 
in  all  types  of  boilers,  that  the  top  of  the  stuffing  box 
on  the  lower  or  water  connection  to  the  glass  is  about 
one  inch  above  the  fusible  plug.  As  all  boilers  are, 
or  should  be,  set  with  the  back  end  lower  than  the 
front,  when  water  shows  in  the  glass,  the  rear  portion 
of  the  heating  surface  will  be  covered  with  water. 

The  column  has  the  advantage  over  the  connection 
of  the  fittings  directly  into  the  boiler,  that  only  2  holes 
are  necessary,  and  as  the  top,  or  steam  connection, 
should  come  from  the  steam  space  high  up  on  the  head 
of  a  return  tubular,  and  the  lower,  or  water  connection, 
should  be  well  below  the  water  line  (in  fact,  so  low 
that  when  the  front  handhole  plate  is  off,  one  may 
feel  the  opening  to  the  lower  connection  and  see 
whether  it  is  becoming  clogged)  the  connections  are 
so  located  that  the  level  shown  in  the  gage  glass  will 
be  free  from  the  disturbances  of  the  violent  agitation 
of  the  water  line  in  the  boiler. 


Small  size  boilers  should  have  the  connections  to 
the  column  not  smaller  than  one-inch  pipe,  and  for 
larger  boilers  the  size  should  be  1>2  in.  Only  brass 
pipe  of  iron  pipe  size,  should  be  used  in  connecting 
water  columns,  because  the  brass  tubing  used  by 
plumbers  is  too  thin  and  the  threads  are  smaller  than 
standard  pipe  threads.  If  iron  pipe  must  be  used,  it 
should  be  extra  heavy  to  withstand  the  corrosion  and 
the  gases  of  combustion  which  attack  the  iron. 

No  elbows  should  be  used  in  connections,  tees  and 
crosses  being  recommended,  and  the  opening  not  used. 


TO  STEAM  SPACE 


TO  iVATER  SPACE 


FIG.    1. 


DETAILS  OP  A  WATER  COLUMN  AND  CORRECT  METHOD 
OP    PIPING   TO   BOILER 


plugged.  Then  when  the  boiler  is  washed  out,  the 
plugs  are  removed  and  the  connections  cleaned.  Only 
ground  unions  should  be  employed  in  connecting  the 
various  pieces  of  pipe,  as  packed  joints  are  unreliable. 

Piping  a  Column 

'PHE  proper  method  of  piping  up  a  water  column  is 
shown  in  Fig.  1.  The  pipe  leading  from  the  top 
of  the  column  to  the  steam  space  of  the  boiler,  is  con- 
nected into  the  top  of  the  boiler  shell,  or  passes 
through  the  front  breeching  in  the  horizontal  tubular 
boiler,  and  enters  the  front  head  above  the  point  where 
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it  is  desirable  to  carry  the  water.  The  cross  C  has  a 
connection  leading  to  the  steam  gage  E.  In  providing 
this  connection  for  the  gage  E,  it  is  a  good  plan  to 
arrange  the  pipe  as  shown,  then  the  accuracy  of  the 
gage  may  be  tested  at  any  time  by  connecting  a  test 
gage  to  the  coupling  F. 

From  the  cross  C  the  water  connection  enters  the 
boiler  head  or  drum  head,  one  branch  of  the  bottom 
outlet  taking  the  blowoff  connection  M,  controlled  by 
a  reliable  valve  L,  and  pipe  to  the  ash  pit. 

It  is  good  practice  to  remove  the  usual  pet  cock 
that  is  sent  with  the  lower  water  glass  fitting  and 
connect  in  a  nipple  and  valve  G,  as  shown,  since  the 
opening  in  the  valve  is  larger  and  provides  a  freer 
discharge  of  the  contents  from  the  glass.  This  should 
be  connected  into  the  pipe  from  the  column  blowoff 
and  thus  discharged  into  the  ash  pit.  No  connection 
other  than  the  steam  gage  should  be  attached  to  the 
column  or  its  connections,  as  draft  of  steam  or  water 
through  them  Avill  cause  an  erroneous  reading  of  the 
water  level. 


FIG. 


SECTIONAL    VIEW    OF    SAFETY    WATER.    COLUMNS,    RE- 
LIANCE   AND    WILLIAMS 


The  upper  and  loAver  connecting  pipes  from  the 
boiler  and  water  column  should  always  be  provided 
with  the  valves  H  and  I,  located  within  easy  reach, 
which  makes  the  column  safer  and  more  reliable,  as 
the  following  will  show. 

In  many  boilers,  the  lower,  or  water  connection,  is 
subjected  to  the  products  of  combustion,  and  as  the 
circulation  in  it  is  weak,  any  deposits  have  a  tendency 
to  become  baked  hard  in  this  pipe  and  so  gradually 
reduce  the  area  of  the  passage.  In  a  column  without 
the  valves  H,  I,  when  the  blowoff  valve  L  is  opened, 
the  greater  portion  of  the  discharge  from  the  pipe  ] 
is  steam,  because  its  velocity  is  greater  than  that  of  the 
water   coming   from   the    lower   connection. 

Blowing   Down  and   Clogged   Connections 

[)UE  to  the  location  of  the  steam  connection  to  the 
column,  it  seldom  becomes  clogged,  the  greater 
danger  ])eing  in  the  clogging  of  the  water  connection, 
for  the  reasons  outlined.  If  a  column  is  provided  with 
valves,  the  top  valve,  I,  may  be  closed  and  11  remain 


open.  Then  with  L  open,  the  whole  boiler  pressure 
is  concentrated  on  the  area  of  the  water  connection, 
and  the  connecting  pipe  and  fittings  are  thoroughly 
washed  out,  dislodging  any  soft  deposits.  The  valve 
H  may  then  be  closed  and  I  opened,  which  will  thor- 
oughly sweep  the  steam  pipe,  then  open  H  and  close 
L,  when  normal  conditions  are  restored.  The  water 
glass  should  always  be  blown  down  in  the  same  man- 
ner and  for  the  same  reasons. 

Sometimes  we  see  the  connections  to  water  col- 
umns enclosed  by  brickwork,  especially  when  the  boil- 
ers are  at  the  end  of  a  battery.  This  is  to  be  avoided, 
as  settling  of  the  setting  will  subject  them  to  strains 
that  may  cause  trouble,  and  it  also  prevents  the  ready 
inspection  of  the  pipe ;  when  repairs  are  necessary, 
the  brickwork  must  be  removed  and  replaced. 

Many  object  to  the  presence  of  the  valves  H  and  I 
in  the  connections  of  water  columns  on  the  ground 
that  they  are  a  source  of  danger.  If  a  person  oper- 
ating a  boiler  cannot  be  relied  on  to  see  that  the  valves 
are  open  and  the  column  clear,  he  is  not  a  desirable 
employe  for  a  boiler  room  and  should  be  replaced  at 
once. 

If  the  upper,  or  steam  connection,  should  become 
clogged,  or  the  valve  I  closed,  the  pressure  on  top  of 
the  water  in  the  column  would  be  removed  and  the 
pressure  entering  the  lower  connection  would  imme- 
diately raise  the  water  to  the  top  of  the  column,  and 
both  water  glass  and  gage  cocks  Avould  show  the 
water  to  be  high. 

Should  the  water  connection  be  clogged,  or  valve 
H  be  closed,  the  pressure  would  remain  on   the  top     J 
of  the  water  in  the  column  holding  it  down,  while  it     i 
was  removed  from  the  bottom,  at  the  same  time  the 
water  in  the  boiler  might  be  rising  or  falling.     The      ■ 
gage  cocks  would  show  a  water  level  corresponding     ^ 
to  that  revealed  by  the  glass.     In  time  the  glass  and 
column  would  fill  up  from  internal  condensation.  ^ 

Should  the  connections  to  the  water  glass  become  I 
closed,  while  the  connections  to  the  boiler  were  clear, 
the  indications  of  the  glass  would  be  affected  in  the 
same  Avay  as  stated,  for  the  same  conditions  in  the 
water  column,  but  the  gage  cocks  would  give  the  cor- 
rect water  level. 

One  of  the  best  signs  that  both  column  and  glass 
connections  are  clear  is  the  gradual  rise  and  fall  of 
the  water  line  in  the  gage  glass,  and  the  experienced 
fireman  comes  to  rely  on  this  motion  to  give  him  an 
idea  of  the  behavior  of  the  water  in  the  boiler.  When 
a  boiler  is  forced,  the  circulation  is  more  rapid  than 
usual,  and  the  rise  and  fall  in  the  glass  are  greater. 
When  a  boiler  foams,  the  water  glass  shows  signs  of 
this  from  the  frothy  appearance  of  the  water  and  its 
violent  rise  and  fall. 

Safety  Columns 

'PV'PES  of  water  column,  called  the  safety  column. 

Fig.  2,  are  often  provided  nowadays,  especially  in 
new  installations.  The  floats  ride  on  the  surface  of 
the  water,  and  when  the  water  rises  to  the  top  gage 
cock,  the  arm  on  the  rod  connected  to  the  float  opens 
the  steam  valve,  admitting  steam  to  the  whistle. 
When  the  water  level  falls  to  the  lower. cock,  the  other 
arm  on  the  rod  opens  the  steam  valve  and  the  whistle 
again  calls  attention  to  the  fact  that  the  water  level 
requires  attention. 

These  columns  should  be  so  used  that  the  fireman 
allows  the  whistles  to  blow,  say,  once  a  day  to  test 
their  operation,  but  the  water  level  should  have  con- 
stant attention,  not  depending  upon  the  whistle,  be- 
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cause  when  it  blows,  the  water  level  has  varied  from 
the  normal  place  and  uniform  conditions  make  for 
safety  and  economy. 

\Vhcn  a  gage  cock  or  the  l:)lowoft  valve  L,  leaks, 
and  the  column  is  provided  with  valves  H  and  I,  Fig. 
1,  they  may  be  closed  and  repairs  made  to  the  valves, 
or  any  other  fitting  between  the  2  valves,  and  replaced 
when  convenient  without  waiting  for  an  opportunity 
to  let  the  boiler  pressure  down. 

A  Broken  Gage  Glass 

W^HEN  the  water  glass  breaks,  the  fireman  should 
throw  some  covering  over  himself  to  reduce  the 
danger  of  becoming  scalded  when  ascending  to  shut 
ofi  the  glass  when  the  column  is  provided  with  the 
plain  type  of  fittings  shown  in  Fig.  1.  The  lower  one 
should  be  closed  first,  because  the  chances  of  being 
scalded  with  flying  water  are  greater  than  from  steam. 
When  the  lower  valve  is  shut,  close  the  upper  one. 

Remove  the  broken  glass  and  both  stuffing  boxes. 
Then  flush  out  both  top  and  bottom  fittings,  making- 
certain  that  no  fragment  of  glass  or  old  packing  re- 
mains. In  inserting  a  new  glass,  due  care  should  be 
exercised  that  it  is  the  right  length,  that  the  fittings 
are  in  line  and  that  the  packing  prevents  the  glass 
from  coming  into  contact  with  the  metal.  Then  open 
the  blowout  valve  from  the  glass;  gradually  open  the 


steam  connection  and  slowly  warm  up  the  glass. 
When  warm,  open  the  water  connection  gradually  and 
when  all  appears  right,  close  the  blowofif  valve  G. 
During  all  this,  it  is  well  for  the  fireman  to  turn  his 
face  away  from  the  glass,  because  when  first  subjecting 
a  new  glass  to  pressure  it  is  especially  liable  to  break, 
and  many  have  been  seriously  cut  or  scalded  in  this 
way.  Care  must  be  exercised  that  the  top  stuffing  box 
is  tight,  because  a  slight  leak  will  cause  a  false  water 
level  in  the  glass;  yet  the  packing  should  be  only  mod- 
erately tight  to  allow  for  expansion. 

The  water  glass  should  best  be  provided  with  a 
quick  closing  attachment  to  shut  ofT  connections  with- 
out the  necessity  of  using  a  ladder  and  the  chance  of 
being  burned.  In  some  of  these  devices  a  lever  is 
connected  to  the  valve  stem  and  operated  by  a  rod. 
A  chain  comes  from  each  end  of  the  lever  to  such  dis- 
tance from  the  floor  as  to  be  within  easy  reach.  Others 
of  automatic  type  have  a  ball  or  valve  that  is  seated 
by  the  pressure  rushing  from  the  fitting,  thus  stopping 
the  flow  of  steam  and  water. 

The  water  column  is  one  of  the  most  important  of 
boiler  mountings,  one  that  receives  much  attention 
as  to  its  proper  connection,  care  and  operation,  in  ex- 
aminations for  license,  and  should  be  thoroughly  un- 
derstood by  all. 


CORRESPONDENCE  OF  AN  OLD  ENGINEER  AND  HIS  SON 


Crooks  and  Crookedness 


MY  DEAR  SON  DONNY: 
Your  very  welcome 
letter   of   several   weeks   ago   was   received    in 
due  time  and  we  both  enjoyed  it  so  much.     I 
read  it  over  to  Mother  while  she  sat  beside  her  little 
table  piecing  a  quilt,  which  by  the  way   is  fast  be- 
coming a  lost  art. 

We  were  much  amused  at  the  ways  and  means  in- 
augurated by  the  oil  agent  to  secure  a  continuance  of 
his  goods  in  your  plant.  But  that  is  the  way  of 
the  world.  Some  of  these  agents,  not  only  for  oil, 
but  for  many  other  things  used  about  the  plant  as 
well,  are  so  crooked  that  they  could  walk  a  rail  fence 
with  their  eyes  shut. 

But  although  I  suppose  the  evil  will  never  be  en- 
tirely stamped  out,  yet  today  a  man  has  got  to  be 
pretty  near  square  in  order  to  get  a  living  and  the 
squarer  he  is,  the  better  living  he  will  get.  There  was 
a  time  (about  when  you  were  a  boy)  when  it  seemed 
to  be  common  practice  for  every  one  to  buy  what 
they  wanted  in  the  way  of  politics  and  orders. 

Men,  (well,  hardly  men,)  would  spend  10  times  as 
much  to  get  elected  alderman  as  the  job  was  worth, 
usually  on  the  plea  that  "he  had  been  called  upon  by 
his  constituents  to  take  the  nomination,  and  would  do 
all  in  his  power,  if  elected,  to  work  for  the  best 
interests  of  the  public,  whose  servant  he  was." 

He  would  sacrifice  his  private  interests  for  2  yr. 
or  so  and  retire  well  heeled,  buy  a  strapping  team  of 
blacks,  build  a  swell  mansion  on  the  boulevard  and 
not  do  a  tap  for  the  rest  of  his  days. 

Spending  $1000  to  get  elected  to  a  $300  office  and 
buying  up  the  best  in  town  after  retiring,  always 
seemed  to  me  to  be  quite  a  puzzle.  Then  the  un- 
scrupulous agent  appeared  in  the  field.  He  had  really 
begun  to  be  a  nuisance  back  when  I  ran  engine  in 
Philadelphia  before  the  war.  To  be  sure,  there  wasn't 
the  vast  amount  of  appliances  then  that  there  is  now, 


but  there  was  an  over  supply  of  ignorance  and  prej- 
udice, (I  know,  because  I  had  these  ailments  my- 
self,) and  when  an  agent  could  not  get  an  order  any 
other  way,  he  would   buy  it. 

The  habit  grew  till  the  very  mention  of  the  name 
agent,  made  the  listeners  clap  their  hands  over  their 
pockets.  Then  the  reaction  came,  and  the  crooked 
salesman  was  crowded  so  hard  that  he  left  the  game. 
They  never  reform. 

All  men  are  born  honest;  many  remain  honest;  and 
no  one  ever  had  honesty  thrust  upon  him.  When  a 
man  goes  crooked,  it  is  all  ofif  with  him.  You  are 
young  yet,  Donald,  but  in  your  few  brief  years  did 
you  ever  see  a  crooked  man  succeed? 

Oh  yes,  there  are  many  instances  where  a  man 
runs  a  crooked  deal  right  along  and  has  all  of  the 
earmarks  of  success,  that  is,  as  far  as  a  display  of 
this  world's  goods  is  concerned.  But,  did  you  ever 
see  such  a  man  retain  the  respect  and  good  will  of 
those  in  the  community  in  which  he  lives?  You 
never  did. 

A  crooked  man  is  never  trusted  even  by  those 
of  his  class  while  a  square  man  always  has  the  re- 
spect of  all,  straight  or  crooked.  Today  is  the  time 
more  than  any  other  when  it  pays  to  be  absolutely  on 
the  square,  honest  and  aboveboard,  no  matter  what 
you  do. 

Today,  there  are  more  jobs  going  begging  for  men 
of  known  exemplary  habits  than  at  any  other  time 
within  my  memory.  Many  men  are  hired,  not  be- 
cause they  are  the  men  for  the  job,  but  because  it 
is  the  best  that  the  boss  can  do  at  the  time.  That 
may  sound  funny  to  your  young  mind  but  it  is  so. 

Suppose  a  fireman  is  w^anted.  The  news  gets 
abroad  and  the  woods  are  full  of  them.  Oh  yes, 
they  are  all  firemen.  Fired  so-and-so  many  years  here 
and  so-and-so  many  there  till  they  are  liable  to  re- 
tirement on  a  pension  for  old  age. 
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You  make  a  selection  out  of  the  job  lot  and  9 
cases  out  of  10  he  is  far  from  perfect,  yet  it  is  the 
best  that  can  be  done.  You  fear  that  if  you  change 
you  will  get  something  a  great  deal  worse.  But  to 
get  back  to  the  main  line  again. 

There  are  too  many  men  at  the  bottom.  Many  of 
them  stay  there  because  they  are  not  on  the  square ; 
others  for  various  reasons  the  principal  of  which 
is  that  they  think  that  it  does  not  pay  to  work 
for  something  better.  They  don't  stop  to  realize 
that  when  opportunity  comes  along,  it  is  not  going  to 
kick  the  door  open  to  get  at  them. 

They  say  that  opportunity  knocks  at  least  once 
at  every  man's  door,  but  if  it  knocks  a  dozen  times, 
you  have  to  open  the  door  yourself  and  invite  it  in. 

And  it  is  said  (and  I  believe  that  it  is  true  my- 
self) that  no  matter  how  far  a  man  strayed  from  the 
straight  and  narrow  path,  no  matter  how  crooked 
and  unscrupulous  he  is  or  has  been,  there  is  always 
an  opportunity  presented  some  time  or  other  for  him 
to  straighten  up  and  be  a  man. 

If  the  time,  energy  and  generalship  which  some 
men  put  into  a  crooked  game  were  put  into  some- 
thing legitimate,  what  a  world  full  of  hustlers  we 
should  have,  shouldn't  we? 

This  something  for  nothing  strikes  a  good  many 
and  it  strikes  them  hard.  Easy  money  is  an  almost 
incurable  disease.  Tell  a  man  that  you  will  give  him 
something  for  nothing  and  he  will  bite  every  time. 

Now  to  go  back  to  the  crooked  oil  agent.  The 
brain  work  that  he  excercised  pulling  off  that  deal  was 
worthy  of  a  medal,  but  he  wasn't  on  the  square,  and 
he  fell.  Of  course,  you  and  that  young  man, — Cris- 
sy,  is  that  his  name? — really  did  some  good  work 
in  bringing  his  career  to  a  close;  but,  if  you  hadn't 
done  it  at  the  time,  it  would  have  happened  some 
other  time,  for  when  a  man  is  ripe  to  take  a  drop,  it 
is  coming  in  one  form  or  another. 

Now,  stop  and  think  what  it  means  to  that  man. 
You  cannot  keep  such  things  hidden.  They  are  bound 
to  come  out  and  the  more  effort  there  is  made  to  con- 
ceal, the  more  disastrous  the  results.  Then  the 
farther  it  tra-^s,  the  worse  it  gets,  till  finally  it  is 
pretty  well  noised  about. 

No  matter  what  he  does  then,  no  matter  how  he 
strives  to  repair  the  damages,  it  will  stick  to  him  like 
a  burr.  In  future  deals  in  the  community  where  prod- 
ucts which  he  handled  are  desired,  the  consumer 
naturally  thinks  of  him  as  one  who  will  not  be  con- 
sidered because  he  isn't  on  the  square. 

A  person  may  "bluff  it  out"  sometimes  but  unless 
he  has  the  wherewithal  to  back  up  his  bluff,  he  is 
doomed  to  a  short  shift.  Now,  in  a  case  like  yours, 
how  much  better  it  would  have  been  for  that  oil 
agent  to  have  gone  to  the  Chief  and  made  a  clean 
breast  of  it  that  he  didn't  know  what  was  the  cause. 
Put  it  right  up  to  him  like  a  man,  and  the  Chief  would 
probably  have  gone  into  the  matter  with  him,  and 
both  would  have  been  lots  wiser.  As  it  is,  the  Chief 
got  all  of  the  wisdom. 

There  is  more  to  cylinder  oil  than  changing  the 
name  on  the  end  of  the  barrel.  Still  there  are  many 
engineers  who  are  susceptible  enough  to  take  the  bait. 
That  is  like  a  young  fellow  a  number  of  years  ago 
who  had  charge  of  testing  engines  for  a  company 
who  made  a  large  number  of  threshing  engines  in  a 
little  town  not  far  from  where  your  mother  and  I 
lived  at  the  time. 

Plis  name  was  Wardwell,  and  he  was  of  the  new 
l)ree(l  which  was  just  coming  into  vogue  then ;  viz., 


a  college  man.  Personally,  he  was  a  nice  fellow  but 
his  knowledge  of  the  game  was  about  30  per  cent 
minus.  He  was  boss  tester.  Two  young  lads  had 
the  job  of  setting  the  valves,  and  when  one  does  a 
job  like  that  several  hundred  times,  he  either  becomes 
letter  perfect  or  else  careless. 

These  boys,  Frank  Batts,  and  Frank  White,  knew 
the  job,  and  knew  it  well,  but  Wardwell  thought 
differently  first,  about  every  day  the  boys  would  be 
called  back  to  go  over  the  valve  setting  on  some 
engine,  and  of  course,  could  not  find  anything  wrong. 

Still  the  boss  wanted  something  changed,  "be-  j 
cause  he  said  so."  And  the  boys  tightened  and  loos-  I 
ened  the  nuts  and  left  things  as  before.  This  kind 
of  business  got  monotonous,  and  it  simmered  down  to 
going  over  to  the  engine,  twisting  the  flywheel  around 
a  few  times  with  a  monkey  wrench,  and  telling  the 
boss  they  had  gone  over  the  valve  and  set  it  right. 

Later  on  the  boys  didn't  go  near  the  engine  that 
was  alleged  to  be  defective,  but  the  boss  would  go 
over  to  the  engine  later,  check  up  the  valve  gear 
again  and  then  putting  on  a  wise  expression  say, 
"Yes,  that  is  all  right  now.  Why  didn't  you  do  it 
that  way  in  the  first  place!" 

So  I  suppose  that  there  always  will  be  men  who 
can  be  imposed  upon  by  changing  the  label  on  the 
end  of  the  oil  barrel,  and  others  who  do  not  know 
when  a  valve  is  set  right  the  first  time  they  look  at 
it. 

But,  Donny  boy,  there  is  no  investment  that  pays 
such  large  dividends  as  "being  on  the  square" ;  and 
none  where  the  stock  is  a  drug  on  the  market  like 
being  so  crooked  that  you  will  have  to  sleep  on  the 
stairs.  Affectionately   your  Tather, 

MacDougal. 


COST  OF  HEAT,  LIGHT  AND  POWER 
FOR  HOTEL  BUILDINGS 

By  R.  L.  Rayburn 

I  HAVE  been  much  interested  in  watching  the  arti- 
cles which  have  appeared  from  time  to  time  on  the 
Cost  of  Heat,  Light  and  Power  for  Hotels,  and  the 

comparisons  which  have  been  made  between  the 
cost  if  purchased  from  the  central  station  and  the  cost 
if  furnished  by  the  private  plant. 

There  are  generally  2  advantages  that  the  isolated 
plant  has  over  the  central  station  service :  first,  eco- 
nomy ;  second,  improvement  of  service. 

This  refers  to  the  plant  which  is  properly  managed ; 
and  it  must  be  conceded  that  any  business  must  be 
properly  handled  to  bring  the  largest  returns.  If  it 
is  not  properly  handled,  failure,  if  it  comes,  may  be 
due  to  poor  management,  and  not  necessarily  to  the 
principle  involved. 

The  figures  presented  herewith  are  from  a  building 
which  receives  its  heat,  light,  power,  refrigeration,  etc., 
from  its  own  private  power  plant  at  a  net  saving  of 
-\bout  $4000  a  year  over  the  cost  if  purchased  from  the 
'-entral  station. 

For  the  plant  in  question,  the  actual  figures  charged 
by  the  central  station  for  service  in  buildings  of  the 
«^ame  size  as  the  building  in  question,  have  been  taken 
ind  compared  with  the  actual  cost  of  the  same  service 
•vhen  furnished  by  the  private  plant.  The  figures  for 
•consumption  are  not  estimates,  but  are  carefully 
figured  from  the  daily  reports  of  the  operation  of  the 
'ilant  for  the  year. 
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The  plant  referred  to  furnishes  service  for  a  build- 
ing containing  1,100,000  cu.  ft.  and  consists  of  3  140-hp. 
fire-tube  boilers,  2  110-volt  direct-current  generators 
cUrect  connected  to  14  by  14-in.  high-speed  engines, 
and  such  other  accessories  as  go  to  make  up  a  modern 
power  plant. 

By  referring  to  the  accompanying  statement,  it  will 
be  seen  that  in  figuring  the  interest  on  the  investment, 
the  cost  of  the  erection  of  that  part  of  the  building 
containing  the  plant,  has  also  been  taken  into  con- 
sideration. The  interest  on  this  space  has  been  figured 
at  only  5  per  cent  because  it  is  in  the  lowest  and  most 
imdesirable  part  of  the  basement. 

By  looking  over  the  statement,  it  will  be  seen  that 
after  paying  5  per  cent  on  the  total  investment  and 
^  per  cent  depreciation  on  the  equipment,  there  was 
still  left  a  net  saving  of  $4160.41. 

The  service  furnished  by  the  plant  including  several 
things  which  it  was  difficult  to  figure  in  the  account 
showing  the  cost  if  purchased  from  the  central  station, 
such  as  live  steam  used  on  steam  tables,  coffee  urns, 
etc.  The  expense  of  these,  if  purchased,  would  prob- 
ibly  add  $200  more  to  the  cost  of  the  central  station 
service. 

As  to  the  reliability  of  service,  the  plant  in  question 
has  operated  nearly  2  yr.  with  1  interruption  of  service 
of  about  5  min.  duration,  while  the  central  station 
service  has  been  cut  off  3  times  during  that  time. 
One  of  these  shutdowns  was  of  about  3  hr.  duration, 
and  came  just  a  little  after  dark  so  that  those  using 
central  station  service  were  in  darkness  the  entire 
evening. 

Cost  of  Power  Plant  Service  for  Hotel   Building  as 

Compared  with  Cost  if  Purchased 

from!  Central  Station 

Cost  of  Plant : 
Cost  of  erection  of  that  part  of  building  oc- 
cupied by  plant,  figured  at  25  cents  cu.  ft..  .$5250.00 

Engines  and  generators 4800.00 

Boilers    2350.00 

Boiler  settings  .' 796.00 

Pumps    152.50 

Switchboard   1860.00 

Ice   machine   and   freezing   tank 1400.00 

Feed-water  heater  255.00 

Oil  burning   system 850.00 

Return  pump  and  tank 127.00 

Pipe  work  and   installation 2500.00 

Total  investment    $20,340.50 

Cost  of  Service  if  Purchased  from  Central  Station 

Light,  123,704  kw.  at  Sy^c $4329.64 

Power,  31,824  kw.  at  3c 954.00 

Refrigeration,  1  1/5  tons  per  day  at  $2.70  a  ton  1182.00 

Ice,  250  lb.  per  day  (313  days  only)  at  22c 172.15 

Lamps   144.00 

Salary  of  engineer  to  care  for  elevators,  plumb- 
ing, steam  fitting,  laundry  machinery,  elec- 
tric wiring,  etc.  at  $85.00  a  month 1020.00 

Extra    help    needed    by    engineer   at    $15.00    a 

month   180.00 

Heat  for  winter  season,  6  months: 

Average  live  steam,  per  hour 2069  lb. 

Average  live  steam,  per  day 49,656  lb. 

Cost  per  day  at  45c  per  1000  lb $22.34 

Cost  per  season  of  182  days  at 22.34        4065.88 


Water  heating  for  winter  season: 

187,500  lb.  per  day  from  50  deg.  to  100  deg. 

F. — 9,375,000  heat  units  per  day. 
9,375,000  heat  units— condensation  of  9705 

lb.  steam  from  and  at  212  deg.  F. 
Cost  of  9705  lb.  steam  at  45c  per  1000 

lb $4.36 

Cost  per  season  of  182  days  at 4.36         783.52 

Water  heating  for  summer  season: 

187,500  lb.  per  day  from  70  deg.  F.  to  100 

deg.  F.     5,765,000  heat  units  per  day. 
5,765,000  heat  units  per  day — condensation 

of  5967  lb.  of  steam  from  and  at  212. 
5967  lb.  steam  costing  45c  per  1000  lb.  at 

$2.68  per  day. 
Cost  for  season  of  182  days  at  $2.68  per  day  487.76 


Total  cost $13,318.95 


Actual   Cost   of   Heat,   Light,   Power   and   Engineer's 

Services 

Labor $2360.00 

Fuel  Oil 4488.00 

Water  90.00 

Oil,  waste  and  supplies 100.00 

Boiler  compound   180.00 

Insurance  25.00 

Lamps 144.00 

Total  paid  out $7387.00 

Cost,  if  purchased  from  central  station 13,318.95 

Actual  cost  7,387.00 

$5,931.95 

Depreciation  on  equipment 754.52 

Interest  on  entire  investment  at  5  per  cent.  .  .     1017.02 

$1771.54 
Cash  paid  out .7 7387.00 

$9158.54 
Total  including  depreciation  and  interest  on 

total   investment    $9158.54 

Cost,  if  purchased  from  central  station 13,318.95 

Total  including  depreciation  and  interest....    9,158.54 

Net  savings  $4,160.41 

Finding  as  a  result  of  its  experience  in  testing  the 
installation  of  cables  for  high  voltage,  that  the  use  of 
the  ordinary  voltmeter  is  not  sufficiently  accurate  be- 
cause of  the  distortion  of  the  wave  form,  so  that  the 
actual  voltmeter  reading  is  not  0.7  of  the  maximum 
value  of  voltage,  the  Simplex  Wire  &  Cable  Co.,  has 
undertaken  the  development  of  a  new  form  of  voltmeter 
devised  by  Prof.  F.  A.  Laws  of  the  Massachusetts  In- 
stitute of  Technology  and  Chester  L.  Dawes  of  Harvard 
University,  which  operates  somewhat  on  the  principle  of 
an  oscillograph,  but  instead  of  giving  the  wave  form 
indicates  by  a  straight  line  motion  the  limits  to  which 
the  voltage  rises  in  either  direction.  This  instrument 
does  not  show  the  average  voltage  on  the  line,  but  is 
of  use  in  showing  the  maximum  voltage  present  in 
generators,  transformers,  motors  or  transmission  lines 
so  that  the  actual  strain  on  the  insulation  can  be  de- 
termined. 
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CONNECTING  TRANSFORMERS  AND  MOTORS  IN 

INDUSTRIAL  PLANTS.    I 

Arrangements  of  Transformers  for  Highest  Efficiency  and  Convenience 

By  A.  L.  Temple 


TO  those  who  have  to  install  tranformers  and  alter- 
nating-current motors,  data  on  voltage,  arrange- 
ments through  connections,  sizes  of  transformers 
and  the  wiring  of  motors  with  and  without  start- 
ers is  most  useful.  The  writer  has  found  that  few  hand- 
books contain  complete  information  on  this  subject  and 
that  the  data  of  most  practical  use  must  come  from  expe- 
rience and  practical  work  supplemented  by  the  data  that 
may  appear  from  time  to  time.  The  writer  has  found 
it  most  convenient  to  copy  or  clip  interesting  practical 
data  on  electrical  installations  and  paste  such  into  a  note- 
book where  it  may  be  referred  to  when  occasion  comes 


FIG.  1.   DELTA  CONNECTION  OP  TRANSFORMERS 
FIG.  2   Y  OR  STAR  CONNECTION  OF  TRANSFORMERS 

up.  In  what  follows,  information  will  be  given  that  will 
enable  the  electrical  engineer  or  plant  superintendent  to 
lay  out  and  install  transformers  and  wire  alternating- 
current  motors  with  little  guesswork. 

The  selection  of  sizes  and  the  proper  connection  of 
transformers  in  a  small  plant  is  of  as  much  importance 
as  in  the  large  one.  Often  there  are  particular  circum- 
stances that  demand  special  arrangements  and  the  plant 
engineer  is  called  upon  to  work  out  systems  that  will  best 
suit  the  apparatus  that  may  be  at  hand.  His  ability  to 
do  this  and  make  use  of  apparatus  that  may  be  standing- 
idle  and  considered  a  capital  outlay  on  which  interest 
and  depreciation  is  paid,  will  in  many  cases  have  a  de- 
cided influence  on  his  employer  when  considering  an  in- 
crease in  salary. 


Transformer  Connections 

^TANDARD  3-phase  connections  for  transformers 
using  single  phase  transformers  are  given  in  Figs,  i 
and  2.  The  first  is  known  as  the  delta  connection  and 
the  second  as  the  Y  or  star.  When  transformers  are  to 
be  installed  in  industrial  plants  and  supply  current  to 
3-phase  alternating-current  motors,  the  delta  connection 
is  better  for  2  reasons.  If  one  transformer  becomes  dam- 
aged for  any  reason,  it  caij  be  taken  out  of  the  circuit 
and  the  connection  made  as  in  Fig.  3  so  that  the  motors 
can  still  be  operated  until  the  transformer  is  repaired.  It 
must  be  remembered,  however,  that  if  the  3  transformers 
are  loaded  to  their  capacity  when  connected  in  closed 
delta,  they  will  be  considerably  overloaded  when  con- 
nected in  open  delta,  so  called,  as  shown  in  Fig.  3.  It 
will  not  be  wise,  therefore,  to  operate  for  a  long  time 
with  more  than  full  load  when  the  transformers  are  con- 
nected in  delta  which  will  mean  an  overload  of  about  42 
per  cent  on  the  2  transformers   connected  open  delta. 


FIG.  3.  THE  OPEN  DELTA  CONNECTION  FOR  2  TRANSFORMERS 
FIG.  4.   CONVENIENT  CONNECTION  FOR  EXTENDING  LIGHTING 

SERVICE 

This  is  observed  from  the  fact  that  under  ordinary  con- 
ditions when  the  3  transformers  are  connected  in  closed 
delta,  each  transformer  carries  about  58  per  cent  of  the 
line  current.  When  connected  in  open  delta  each  trans- 
former must  carry  all  the  line  current,  which  means 
when  they  were  loaded  to  their  capacity  in  the  former  ar- 
rangement that  they  are  overloaded  42  per  cent.  This 
overload  can  be  carried  for  short  periods  and  may  mean 
a  great  saving  in  permitting  the  plant  to  continue 
operation. 

The  second  reason  in  favor  of  this  arrangement  of 
delta  connection  is  that  smaller  sizes  of  transformers 
can  be  used  than  in  the  star  connection,  for  the  reason 
just  stated  that  the  current  taken  per  transformer  is  58 
per  cent  of  the  line  current.     For  the  star  connection  the 
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current  taken  per  transformer  is  the  same  as  the  line 
current.  This  advantage  is  greatest  for  low  voltages 
such  as  are  used  in  industrial  plants  since  for  high  volt- 
ages, that  is  up  in  the  thousands,  the  insulation  must  be 
better  in  the  delta  connection  than  in  the  star  for  the 
same  service.  This  is  on  account  of  the  fact  that  for 
the  delta  connection  the  voltage  per  phase  or  that  im- 
pressed on  each  single-phase  transformer,  is  equal  to 
the  line  voltage  while  for  the  star  connection  it  is  58  per 
cent  of  the  line  voltage.  The  relations  of  line  current 
and  transformer  current  and  also  of  line  voltage  and 
transformer  voltage  are  as  follows : 

Delta  Connection  Star  Connection 


I  --  V3 


I 


e  =  E  e  =  E-:-  V3 

Where  i  is  the  transformer  current  and  e  the  trans- 
former voltage,  I  is  the  line  current  and  E  the  line 
voltage. 


KKt.    .3.      THE    T    3-PHASE    3-PHASE    TRANSFORMER    CONNECTION 
FIG.   6.      TWO-PHASE   THREE-PHASE   TRANSFORMATION 

While  the  delta  and  the  star  are  the  standard  connec- 
tions and  are  recommended  when  possible  to  get  the 
proper  voltages  by  their  use,  it  is  often  necessary  to  get 
other  voltages  for  the  best  operation  and  this  can  often 
be  done  by  proper  connection  of  the  transformers.  For 
instance,  it  is  most  desirable  to  have  all  lighting  at  no 
volts,  with  motor  service  at  220  and  440  volts.  In  a  plant 
it  may  be  necessary  to  make  extensions  to  the  lighting 
circuits  in  excess  of  the  present  transformer  capacity  and 
yet  it  is  not  deemed  advisable  to  purchase  extra  trans- 
formers to  reduce  the  voltage  as  perhaps  there  are  some 
220-volt  transformers  not  in  use.     The  no  voltage  can 
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0.86  EI  and  the  operation  be  satisfactory.  It  must  be 
noted,  however,  that  the  transformers  must  have  the 
same  ratio  of  turns  and  that  one  must  be  provided  with 
a  tap  at  the  center  of  the  primary  and  secondary  wind- 
ings. While,  as  stated,  for  the  best  operation  in  T 
connection  86  per  cent  of  the  voltage  should  be  im- 
pressed on  one  transformer,  the  normal  voltage  of  one 
of  the  transformers  can  be  90  per  cent  of  the  other  and 
even  transformers  of  the  same  normal  voltage  can  be 
used  in  T  with  as  good  results  as  in  open  delta  con- 
nection. In  the  latter  case,  however,  when  the  trans- 
formers will  not  be  too  badly  overloaded  the  open  delta 
connection  should  be  used. 

The  T  connection  shown  in  Fig.  5  can  also  be  used 
to  transform  3-phase  into  2-phase  or  2-phase  into  3-phase, 
the  connections  being  those  in  Fig.  6. 

The  ratio  of  the  right-hand  transformer  in  Fig.  6,  to 
make  the  connection  satisfactory,  must  be  arranged  so 
as  to  give  the  voltage  as  indicated  or  transformers  con- 
nected on  the  2-phase  supply  so  as  to  reduce  to  the  ex- 
tent of  13  per  cent  of  the  2-phase  supply  voltage. 

Further,  the  star  primary  connection  and  the  delta 
secondary  connection  may  be  of  use  when  it  is  desired  to 
reduce  a  line  voltage  to  something  lower  for  service.  It 
is  possible  for  a  makeshift  connection,  for  instance,  to 
connect  the  primary  of  a  2  to  i  transformer  in  star  on  a 
440- volt  line  and  the  secondaries  in  delta  and  get  127 
volts  for  lighting  In  this  case,  however,  the  lamps  used 
must  be  suited  for  this  voltage  so  that  the  life  will  not 
be  reduced.  Also,  by  connecting  the  line  side  of  the 
transformers  in  delta  and  the  secondary  in  star  a  means 
is  provided  for  the  grounding  of  the  system. 


FIG.     7.     DELTA-STAR     AND     STAR-DELTA     CONNECTION 

then  be  secured  as  shown  in  Fig.  4.  Two  transformers 
are  shown  here  in  series  on  the  220-volt  side  and  in  paral- 
lel on  the  primary  side.  The  transformers  should  have  a 
capacity  equal  to  the  load. 

Also  it  may  happen  that  a  3-phase  load  is  to  be  con- 
nected and  only  2  odd  transformers  on  hand.  In  this 
case  the  T  connection  is  the  best  to  use  as  shown  in  Fig. 
5.  For  this  connection,  it  is  seen,  that  one  transformer 
has  a  voltage  of  86  per  cent  of  the  other  so  that  when 
one  has  a  rating  of  EI  the  other  can  have  a  rating  of 


Construction  is  to  begin  shortly  on  the  large  Naval 
wireless  station  at  Caimito,  to  be  known  as  the  Darien 
Radio  Station.  This  is  to  be  a  loo-kw.  plant,  of  the  same 
power  as  the  Arlington  station,  near  Washington.  In 
the  size  of  its  towers  it  will  exceed  the  latter;  all  of  the 
3  masts  will  be  600  ft.  high,  whereas  at  Arlington  one  of 
the  towers  is  600  ft.  and  2  are  450  ft.  high.  The  bases 
of  the  towers  will  be  about  180  ft.  above  sea  level,  and 
they  will  be  arranged  in  a  triangle,  approximately  900  ft. 
on  a  side.  The  sending  and  receiving  radius  will  be 
nominally  3000  miles,  so  that  communication  may  be  held 
direct  with  the  Arlington  station  and  with  San  Francisco. 
2785  miles  away  by  air  line.  The  present  stations  at 
Colon  and  Balboa  will  be  continued  in  use,  to  handle  mes- 
sages for  ships  using  the  Canal,  and  the  Caimito  station 
will  be  used  exclusively  for  official  business  of  the  Gov- 
ernment principally  as  a  relay  station  for  communicat- 
ing with  ships  of  the  Navy  in  southern  waters.  It  will  be 
able  to  send  messages  as  far  as  Valdivia,  421  miles 
south  of  Valparaiso;  and,  on  the  Atlantic  side  of  South 
America,  as  far  down  as  Buenos  Aires.  It  could  reach 
a  vessel  anywhere  along  the  eastern  coast  of  the  United 
States,  or  midway  between  New  York  and  Gibraltar,  on 
the  Mediterranean  route ;  in  approximately  east  and  west 
lines,  it  could  communicate  with  the  island  of  St.  Vincent, 
500  miles  west  of  Africa. 


Unsuspected  sources  of  danger  are  continually  be- 
ing discerned  for  us  by  the  ever  present  newspaper  re- 
porter. In  a  recent  Massachusetts  trial  for  operating  a 
boiler  without  license,  the  newspaper  man  has  it  that  the 
inspector  said  the  boiler  was  especially  dangerous  to 
operate  as  "the  blowoff  pipe  had  no  asbestos  covering 
to  make  it  safe."  Will  somebody  kindly  explain  what 
element  of  danger  is  removed  by  covering  a  blowoflf  pipe 
with  asbestos? 
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CONDUIT  WIRING 

Electrical  Conduit  Fittings  and  Methods  of  Supporting  Cables 

By  O.  N.  Casey 


THE  same  dies  that  are  used  by  steam  and  gas 
fitters  for  threading  pipe,  are  used  for  threading 
conduit.  It  is  usual  practice  when  a  lot  of  con- 
duit is  received,  to  rethread  all  of  the  ends  which 
may  have  become  filled  with  paint  or  dirt,  or  distorted 
by  blows.  Rethreading  will  save  more  than  its  cost, 
in  that  it  insures  rapid  erection.  Always  reream  con- 
duit after  cutting  a  thread  on  it. 

Pipe    threading    machines    for    threading    conduit, 
^preferably  those  operated  by  motors,  should  be  used 
on  big  jobs,  and  will  soon  pay  for  themselves  in  the 
time  that  they  save. 
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PIG.    1.     RUNNING    THREAD    JOINT 

PIG.   2.     LOCKNUT    SAWED    FROM    COUPLING 

FIG.    3.      COUPLING    END    SAWED    OFF    TO    MAKE    FLUSH    JOINT 

Running  thread  joints,  Fig.  1,  are  sometimes  used 
when  it  is  necessary  to  connect  the  ends  of  2  lengths 
of  conduit — neither  of  which  can  be  turned.  Running 
threads  are  often  used  in  making  repairs  to,  or  alter- 
ations, in  existing  conduit  installations.  The  function 
of  a  running  thread  joint  is  similar  to  that  of  the  pipe 
union  used  in  steam  and  gas  fittings. 

To  make  a  running  thread  joint,  the  thread  on  one 
length  of  conduit  is  cut  s6fficiently  long  that  the  coup- 
ling can  be  run  entirely  on  it  while  the  adjacent  length 
is  being  fitted  into  position.     The  adjacent  length  has 
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FIG.   4.        THE   ERICKSON   COUPLING 

the  usual  "short  thread."  After  both  lengths  are  in 
})osition.  the  coupling  is  turned  until  it  wedges  up 
tightly  on  the  short  thread.  About  half  of  the  coup- 
ling should,  in  the  completed  joint,  rest  on  each  length, 
Fig.  l-II. 

On  the  long  thread  length,  a  lock-nut  should  be 
used,  as  shown,  to  hold  the  coupling  firmly  in  the 
conduit,  as  it  is  apt,  otherwise,  to  fit  loosely  because 
of  the  long  thread.  An  excellent  lock-nut  can  be  made 
by  sawing  off,  with  a  hack-saw,  about  one-third  of  a 
coupling,  and  using  this  third,  as  shown  in  Fig.  2. 
The  standard  hexagonal  conduit  lock-nut  often  gives 


trouble,  because  it  has  only  a  few  threads  and  they 
may  be  "loose."  Where  a  very  neat  job  is  required, 
saw  off  the  rounded  end  of  the  standard  coupling,  so 
that  the  sawed  end  of  the  improvised  coupling-lock- 
nut  Avill  have  a  square  surface  on  which  to  abut.  See 
Fig.  3  for  an  illustration. 

The  Erickson  coupling.  Fig.  4,  was  devised  for  the 
same  applications  as  those  for  which  the  running 
thread  is  used.  The  illustration  shows  the  construc- 
tion of  the  device. 

The  Stilson  wrench  appears  to  be  the  most  popu- 
lar for  turning  conduit.  Chain  wrenches  are  not  as 
yet    much    used    for    conduit    work,   but    in    instances 
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FIG.    5.     AN    EFFECTIVE    REAMER 

where  they  have  been  tried,  they  have  proven  satis- 
factory. Their  advantages  lie  in  the  facts  that  they 
can  be  used  with  one  hand  after  the  chain  is  around 
the  conduit  and  that  they  can  be  used  in  confined 
places  and  close  to  walls  where  a  Stilson  wrench  could 
not  be  utilized. 

Conduit  ends  should  always  be  reamed.  A  reamer 
which  can  be  turned  by  a  bit  brace,  is  a  good  tool  for 
small  and  medium  size  conduit.  For  conduit  of  the 
larger  sizes,  reamers  can  be  obtained  which  have  long 
handles  attached,  giving  the  needed  leverage.  An- 
other good  form  of  reamer  is  shown  in  Fig.  5.-  The 
advantages  of  a  reamer  of  this  type  are  its  simplicity 
and   ruggedness,   and  the  ease  with  which  it  can  be 
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FIG.  6.   UNREAMED  AND  REAMED  CONDUIT  ENDS 

sharpened  when  dull.  Although  reamers  of  this  type 
can  be  purchased  at  plumbers'  supply  houses,  a  wire- 
man  can,  if  he  chooses,  have  one  made  by  any  black- 
smith. A  piece  of  pipe  or  bar  of  wrought-iron  can 
be  used  for  the  handle,  and  the  tool  steel  cutter  can 
be  held  in  a  slot  in  the  handle  with  a  split  cotter  pin. 
When  conduit  is  received,  and  after  it  is  cut,  the  ends 
are  frequently  turned  in,  (Fig.  6-1),  and  when  screwed 
together  in  a  coupling,  form  a  knife-like  edge  which 
will  abraid  insulation.  When  the  ends  are  properly 
reamed,  they  appear  as  shown  in  Fig.  6-II,  but  if  they 
are  screwed  together  too  tightly,  they  may  turn  up 
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as  at  I,  defeating  the  thing  that  reaming  should  ac- 
complish. Where  no  other  tool  is  available,  conduit 
can  be  reamed  by  hand  with  a  half-round  file. 

For  cutting  conduit  the  best  tool  is  a  hack-saw. 
Pipe  cutters  are  frequently  used,  but  leave  a  large 
bur  on  the  inside  of  the  conduit,  which  takes  time  to 
ream  out.  While  cutting,  the  conduit  should  be  held 
in  a  vise.  On  jobs  where  there  is  a  great  deal  of 
conduit  to  cut,  the  installation  of  a  motor  driven  cold- 
cut-off  saw,  such  as  used  for  cutting  structural  steel 
and  rails,  will  prove  economical.  A  rapidly  rotating 
steel  disk,  without  teeth,  cuts  the  pipe.  W^ater  must 
be  sprayed  on  the  disk  to  keep  it  cool. 
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FIG.    7.      CONDUIT    TOGGLE    BOLT 

In  installing  exposed  conduit  runs  where  there  are 
several  conduits  in  the  run,  it  is  usually  better  to  carry 
the  erection  of  all  of  them  along  together,  rather  than 
to  complete  one  line  before  starting  the  others.  If 
all  are  carried  along  together,  it  is  easier  to  maintain 
all  of  the  ducts  parallel,  particularly  at  turns,  and  the 
chances  are  that  the  job  will,  thereby,  look  better. 

For  supporting  conduit  on  hollow  tile,  a  hanger, 
as  shown  in  Fig.  7,  is  used.  With  it,  only  one  hole 
is  necessary  through  the  tile,  which  is  considerably 
weakened  by  the  2  holes  and  plugs  close  together  that 
are  necessary  for  a  pipe  strap.  The  flexible  metal 
strap  is  bent  around  the  pipe  and  through  the  slot 
after  the   conduit   is   in  position. 

Conduit  can  be  supported  on  surfaces  with  pipe 
straps.  On  wooden  surfaces  wood  screws  secure  the 
straps  in  position.  On  masonry  surfaces,  wood  screws 
turning  into  wooden  plugs,  driven  in  holes  in  the 
surface,  or  turning  into  lead  expansion  anchors,  can  be 
used.      Wooden    plugs   are   apt   to    be    unsatisfactory. 
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FIG.   8.      CONDUIT   IN  FIREPROOF   BUILDING 

because  no  matter  how  well  seasoned  a  plug  appears 
to  be,  it  will  usually  dry  out  some  and  loosen  in  the 
hole.  Where  conduit  is  carried  on  the  flanges  of  I 
beams,  one  of  the  many  commercial  clamps  can  be 
used.  Conduit  can  also  be  supported  on  an  I  beam 
by  first  clamping  a  wooden  block  to  the  beam  and 
then  securing  the  conduit  to  the  block  with  pipe  straps. 


Conduit  in  fireproof  'buildings  is  usually  carried 
over  and  is  supported  by  the  floor  beams.  Fig.  8,  when 
carried  within  the  floors.  When  necessary,  the  terra- 
cotta fireproofing  is  channeled  to  receive  it.  In  vertical 
run  in  walls  or  partitions,  the  fireproofing  is  either 
channeled  for,  or  built  around,  the  conduit,  which  is 
held  in  place  prior  to  plastering  with  cut  nails  or  pipe 
hooks. 

Conduit  in  concrete  buildings — much  of  it  at  any 
rate — should  be  installed  while  the  building  is  being 
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CONDUIT    AND    OUTLET    BOX    IN    CONCRETE 
METHODS  OF  GETTING  THROUGH  CONCRETE 


erected.  The  outlets  and  the  conduit  between  outlets 
should  be  attached  to  the  forms  and  the  concrete  can 
be  poured  around  them,  as  shown  in  Fig.  9.  W^here 
several  conduits  are  to  pass  through  a  wall,  partition 
or  floor,  a  plugged  sheet  iron  tube.  Fig.  lO-I,  should 
be  set  in  the  forms  to  provide  a  hole  for  them  in  the 
concrete.     Where  a  single  conduit  is  to  pass  through. 
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SUPPORTING    CONDUCTORS    IN    A    VERTICAL    CONDUIT 
RUN 


a  nipple,  (Fig.  10-11),  can  be  set  in  the  forms.  A 
running  thread  should  be  provided  on  the  nipple  so 
that  the  adjacent  conduit  lengths  can  be  connected 
to  it. 

Conductors  in  vertical  conduits  must  be  supported 
within  the  conduit  system,  as  indicated  in  the  follow- 
ing table : 
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No.  14  to  0  inclusive  ever}-  100  ft. 

00  to  0000  inclusive  every  80  ft. 

Above  0000  and  to  350,000  cm.  inclusive  every 
60  ft. 

350,001  cm.  to  500,000  cm.  inclusive  every  50  ft. 
-500,001  cm.  to  750,000  cm.  inclusive  every  40  ft. 

Above  750,000  cm.  every  35  ft. 

The  following-  methods  of  supporting  cables  are 
recommended   by   the   Underwriters: 

1.  A  turn  of  90  deg.  in  the  conduit  system  will 
constitute  a  satisfactory  support. 

2.  Junction  boxes  may  be  inserted  in  the  conduit 
system  at  the  required  intervals,  in  which  insulating 
supports  of  approved  type  must  be  installed  and  se- 


cured in  a  satisfactory  manner  so  as  to  withstand  the 
weight  of  the  conductors  attached  thereto,  the  boxes 
to  be  provided  with  proper  covers. 

3.  Cables  may  be  supported,  Fig.  11,  in  approved 
junction  boxes  on  2  or  more  insulating  supports,  so 
placed  that  the  conductors  will  be  deflected  at  an 
angle  of  not  less  than  90  degrees,  and  carried  a  dis- 
tance of  not  less  than  twice  the  diameter  of  the  cable 
from  its  vertical  position.  Cables  so  suspended  may 
be  additionally  secured  to  these  insulators  by  the 
wires. 

Other  methods,  if  used,  must  be  approved  by  the 
Inspection  Department  having  jurisdiction. 


HEAT  AND  COLD  INSULATION 

Testing  Insulation 
By  H.  W.  Prentis,  Jr. 


^ 


REALIZING  the  necessity  of  securing  reliable  in- 
formation, the  company  with  which  I  am  con- 
nected, established  a  fully  equipped  heat  trans- 
mission testing  station  some  6  or  7  yr.  ago,  Avith 
experienced  engineers  in  charge.  This  plant,  located 
at  Beaver  Falls,  Pa.,  has  been  kept  in  almost  constant 
operation.  A  mass  of  data  has  thus  been  obtained 
relative  to  the  heat  conductivity,  not  only  of  insulat- 
ing mediums  of  all  kinds,  but  of  building  materials — 
stone,  concrete  and  brick  as  well. 

This  comprises  a  well-insulated  room,  approximate- 
ly 25  ft.  long,  6  ft.  wide  and  8  ft.  high,  and  a  3-ton  re- 
frigerating machine.  The  testing  apparatus  proper 
consists  of  15  ft.  of  8-in.  pipe,  blanked  off  at  each  end 
with  a  cap  and  set  up  on  wood  supports  inside  the 
testing  room.  There  is  a  ^-in.  inlet  at  the  bottom  of 
the  pipe  at  one  end  and  an  outlet  of  the  same  size  at 
the  top  of  the  pipe  at  the  other  end,  through  which  hot 
water  is  pumped.  One  of  the  supports  is  higher  than 
the  other  so  that  the  pipe  slopes  upward,  preventing 
air  pockets  from  forming.  When  covering  is  being- 
tested,  the  entire  15  ft.  of  8-in.  pipe  is  covered  with  the 
material  under  test.  In  testing  the  loss  from  bare 
pipe,  the  pipe  remains  uncovered. 

Two  calibrated  thermometers  are  set  in  the  pipe  10 
ft.  apart,  2.5  ft.  from  each  end — so  that  the  bulb  of 
each  thermometer  comes  about  at  the  center  of  the 
pipe.  The  thermometers  are  set  at  that  distance  from 
the  ends  of  the  pipe  in  order  that  it  may  be  carried  on 
supports  outside  of  the  portion  under  test,  which  is  the 
10  ft.  between  the  2  thermometers.  The  temperature 
of  the  room,  which  is  cooled  by  brine  pipes  hung  along 
one  side,  is  indicated  by  2  Fahrenheit  thermometers, 
one  on  either  side  of,  and  hanging  about  on  a  line 
with,  the  8-in.  pipe.  A  baffle  plate,  extending  from  6 
in.  above  the  floor  to  within  6  in.  of  the  ceiling,  is  placed 
in  front  of  the  coil  to  prevent  direct  radiation  and  to 
assure  circulation  and  uniform  temperature  through- 
out. 

The  procedure  in  making  tests  is  as  follows :  The 
refrigerating  machinery  is  started  and  hot  water  is 
pumped  through  the  8-in.  pipe.  After  constant  condi- 
tions are  obtained,  the  hot  water  is  continually  circu- 
lated through  the  pipe  and  the  room  held  at  whatever 
temperature  is  decided  on  for  24  to  48  hr.  additional, 
before  readings  are  taken.  During  the  whole  of  each 
test,  the  temperature  of  the  testing  room  is  held  con- 
stant and  the  temperature  of  the  ingoing  hot  water. 


*Continued    from    page    746    Aug.    1    issue. 


and  the  amount  of  flow  kept  as  nearly  uniform  as  pos- 
sible. The  2  hot  water  thermometers  and  the  2  room 
thermometers  are  read  every  15  min.  through  windows 
in  the  test  room,  and  the  hot  water  flowing  through 
the  pipe  caught  and  weighed  with  great  care.  The  hot 
water  outlet  thermometer,  of  course,  gives  a  lower 
reading  than  the  inlet  thermometer,  this  difference  be- 
ing due  to  the  heat  which  is  lost  by  the  hot  water  in 
passing  through  the  test  area,  namely,  the  10  ft.  of  pipe 
between  the  2  thermometers.  All  the  water  is  brought 
in  contact  with  the  bulbs  of  both  instruments  by  means 
of  a  series  of  baffles  in  the  pipe. 

At  the  expiration  of  each  test  the  average  differ- 
ence in  temperature  between  the  inlet  and  the  outlet 
thermometers  in  the  pipe,  and  the  average  difference 
in  temperature  between  the  hot  water  and  the  air  in 
the  testing  room  are  determined,  and  the  number  of 
pounds  of  hot  water  flowing  in  24  hr.  ascertained.  If 
bare  pipe  is  being  tested,  the  surface  area  of  the  10  ft. 
between  the  2  thermometers  must  be  determined;  if 
covering,  the  area  at  the  mean  circumference. 

From  these  data  the  total  loss  of  heat  (i.  e.,  the 
amount  of  heat  transmitted)  in  24  hr.  through  the  pipe 
surface,  either  bare  or  covered,  as  the  case  may  be,  be- 
tween the  2  thermometers,  is  obtained  by  multiplying 
the  number  of  degrees  loss  in  temperature  of  the  hot 
water  in  passing  from  one  thermometer  to  the  other,  by 
the  number  of  pounds  of  water  flowing  in  24  hr.,  and 
then  multiplying  this  product  by  the  amount  of  heat 
required  to  raise  1  lb.  of  water  1  deg.,  which  is  1  B.  t.  u. 
This  result,  divided  by  the  area  of  the  bare  pipe  in 
square  feet,  or  by  the  area  of  the  covering  at  the  mean 
circumference,  as  the  case  may  be,  gives  the  amount  of 
heat  loss  per  square  foot  in  24  hr.  By  again  dividing, 
this  time  by  the  average  number  of  degrees  difference 
in  temperature  between  the  air  and  the  hot  water, 
there  is  obtained  the  loss  of  refrigeration  through  the 
bare  pipe,  or  pipe  covering,  whichever  is  being  tested, 
per  square  foot,  per  degree  difference  in  temperature 
for  24  hr. 

Since  the  heat  transmission  through  any  insulating 
material  of  uniform  structure  is  in  inverse  proportion 
to  its  thickness,  the  results  obtained  may  readily  be 
reduced  to  the  standard  basis,  namely,  per  square  foot, 
at  the  mean  circumference,  per  1  in.  thickness,  per  de- 
gree difference  in  temperature  for  24  hr.  This  is  ac- 
complished merely  by  multiplying  the  transmission 
through  the  covering  per  square  foot  at  the  mean  cir- 
cumference, per  degree  difference  in  temperature  for 
24  hr.  by  the  thickness  of  the  covering  in  inches.    This 
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unit  transmission,  once  determined  for  any  given  form 
of  covering-,  the  transmission  through  covering  of  the 
same  description  of  any  thickness  can  be  readily  calcu- 
lated. Moreover,  by  this  means  the  relative  efficiency 
of  2  different  coverings  of  different  thickness  can  be 
compared  on  a  common  basis. 

Desirable  Covering  Thickness 

U^'^ING  the  transmission  values  that  we  have  obtained 

for  bare  pipe  and  a  certain  steam  covering  known 
as  Nonpareil  High  Pressure  Covering,  as  a  basis,  let  us 
take  a  concrete  case  and  see  exactly  what  thickness  of 
covering  should  be  used  if  the  line  is  to  be  properly- 
insulated  from  the  standpoint  of  economy  in  operation. 

Let  us  assume  that  there  is  a  power  plant  in  To- 
peka,  Kansas,  having  800  ft.  of  6-in.  steam  pipe,  carry- 
ing a  pressure  of  150  lb.  to  the  sq.  in.  All  the  piping 
is  inside  the  plant.  The  average  temperature  of  the 
building  the  year  round  is,  say,  60  deg.  F.  Under  these 
conditions  the  heat  lost  from  the  bare  pipe  would  be 
21,705,240  B.  t.  u.  every  24  hr.  Using  Kansas  steam 
coal  with  a  heating  value  of  11,000  B.  t.  u.  to  the  pound 
and  assuming  that  60  per  cent  of  its  heat  is  used  in 
generating  steam,  3288.6  lb.  would  be  required  to  offset 
this  daily  loss.  In  a  full  year  600.6  tons  of  coal  would 
be  thus  wasted.  If  the  cost  of  the  coal  is  $2  a  ton,  the 
actual  money  loss  from  the  bare  pipe  would  amount 
to  $1201.20  annually. 

By  insulating  this  line  with  Nonpareil  Covering, 
standard  thickness,  that  is,  1  3/16  in.  thick,  the  heat  loss 
would  be  reduced  to  3,061,638  B.  t.  u.  every  24  hr.,  to 
offset  which  would  require  84.6  tons  of  coal  a  year, 
which  would  cost  $169.20.  Thus  the  saving  resulting 
from  the  application  of  the  covering  would  be  the  dif- 
ference between  $1201.20  and  $169.20,  or  $1032  a  year. 
The  cost  of  installing  the  covering  would  be  $320.  It 
will  be  seen,  therefore,  that  the  standard  thickness  cov- 
ering would  actually  pay  for  itself  in  less  than  4  mos.. 
or,  in  other  words,  the  investment  would  yield  a  return 
of  322  per  cent  the  first  year. 

Now  let  us  see  what  Nonpareil  Covering  2  in. 
thick  would  save  if  applied  to  the  same  line.  The  heat 
loss  would  be  reduced  in  this  case  to  2,019,135  B.  t.  u. 
every  24  hr.  The  coal  that  would  have  to  be  burned  to 
offset  this  loss  would  be  55.8  tons  per  year,  which  at 
$2  a  ton  would  cost  $111.60.  Thus  the  additional  sav- 
ing resulting  from  the  application  of  the  2-in.  covering 
instead  of  the  standard  thickness  covering  would  be  the 
difference  between  $169.20  and  $111.60,  or  $57.60  a 
year.  The  cost  of  2-in.  covering  would  amount  to 
$567,  $247  more  than  the  other.  Hence  the  added  in- 
vestment of  $247  would  yield  a  return  of  fully  23  per 
cent  a  year  and  at  the  same  time,  you  would  secure 
drier  steam.  The  heavier  covering  would,  in  all  prob- 
ability, last  longer  in  service.  The  rate  of  deprecia- 
tion would  vary,  of  course,  in  different  plants,  de- 
pending on  the  character  of  the  line,  whether  it  was 
exposed  to  serious  deteriorating  influences,  etc.,  but  un- 
der ordinary  service  conditions  it  would  certainly  ap- 
pear that  the  additional  investment  for  the  heavier 
covering  would  be  justified. 

Let  us  now  see  whether  still  thicker  covering,  viz.,  3 
in.  in  thickness,  made  up  of  2  layers  of  lj/2  in.  would 
pay.  Using  the  same  process  of  calculation,  we  find 
that  covering  3  in.  thick  would  show  a  saving  of  $29.60 
a  year  over  the  saving  effected  by  covering  of  2  in. 
thickness,  but  its  cost  applied  would  be  $351  more. 
Hence  the  additional  investment  would  yield  a  return 
of  only  8  per  cent  per  annum.     Allowing  for  deprecia- 


tion and  interest  on  the  investment,  it  can  be  seen  that 
this  would  hardly  be  a  paying  proposition. 

The  law  of  diminishing  return  has  come  into  play 
so  that  under  the  conditions  which  we  assumed,  the  2- 
in.  covering  will  be  about  as  thick  as  could  be  used  to 
advantage.  Further  calculation  might  show  that  a 
thickness  somewhere  between  2  in.  and  8j/^  in.  might 
pay. 

Now,  according  to  my  understanding  of  the  situa- 
tion, the  cost  of  coal  in  the  far  western  end  of  Kansas 
is  considerably  greater  than  it  is  in  the  eastern  section. 
One  engineer  informed  me  that  it  would  average  about 
$4  a  ton  out  there.  Assuming  that  our  800  ft.  of  6-in. 
line  is  located  in  some  town  where  the  cost  of  coal  does 
run  up  to  that  figure,  let  us  see  whether  this  alters  the 
situation  as  far  as  the  insulation  is  concerned.  When 
we  figure  the  proposition  out,  here  is  what  we  find : 

By  spending  $247  more  for  2-in.  covering  instead  of 
covering  of  standard  thickness,  you  would  actually 
save  $115.20  a  year  additional,  or,  in  other  words,  the 
added  investment  would  yield  a  return  of  46  per  cent 
per  annum — as  compared  with  23  per  cent  in  the  case 
of  $2  coal. 

Covering  3  in.  thick  would  show  an  additional 
saving  over  2-in.  covering  of  $59.20  per  year,  which 
means  a  net  return  of  17  per  cent  on  an  additional  in- 
vestment of  $351.  If  we  assume  that  the  life  of  the 
3-in.  covering  is  10  yr.,  this  would  mean  that  you  would 
save  almost  $600  additional  in  that  period  of  time  over 
and  above  the  saving  in  coal,  which  would  be  effected 
in  the  same  period  by  2-in.  covering.  As  I  said  before, 
the  local  conditions  obtaining  in  the  particular  plant  in 
which  the  covering  is  to  be  installed,  would  here  have 
to  be  taken  into  consideration  in  determining  whether 
or  not  the  3  in.  would  actually  be  a  paying  proposition 
or  not.    It  looks  as  if  it  would  be  with  coal  at  $4  a  ton. 

In  these  illustrations  I  have  used  Nonpareil  Cov- 
ering as  a  basis,  since  I  can  speak  regarding  its  effi- 
ciency and  its  cost  with  authority,  but,  of  course,  the 
same  line  of  reasoning  would  be  equally  applicable  in 
the  case  of  any  other  high  grade  covering  of  known 
efficiency. 

It  can  be  shown  in  a  similar  way  how  abundantly 
it  pays  to  apply  covering  of  adequate  thickness  to 
brine,  ammonia  or  ice  water  lines.  The  data  obtained 
at  our  testing  plant  bearing  on  this  subject,  have 
already  been  collated  and  made  available  in  such  form 
that  it  can  be  used  readily  by  anyone.  The  informa- 
tion relative  to  steam  pipe  and  boiler  covering  will 
also  be  placed  before  the  public  in  the  near  future. 

It  is  earnestly  to  be  hoped  that  it  all  may  react  to 
the  advantage  of  steam  users  everywhere  by  encour- 
aging the  application  of  scientific  management  to  the 
art  of  heat  insulation. 


Plans  are  being  made  by  the  officers  of  the  United 
States  Bureau  of  Mines  to  take  charge  of  the  removal 
of  the  executive  offices  and  testing-  station  from  the  old 
Allegheny  Arsenal  property  to  the  new  site  for  the 
bureau's  station  adjoining  the  Carnegie  Institute  of 
Technology  in  Pittsburgh.  In  the  new  site  the  bureau 
will  have  opportunity  for  the  erection  of  a  modern  plant 
in  an  ideal  location.  The  school  of  applied  science  of  the 
technical  schools  will  work  in  harmony  with  the  bureau 
of  mines  and  the  students  will  have  the  advantage  of 
the  tests  and  practical  training  in  mining  engineering. 


Shavings,  when  used  in  conjunction  with  coal  as  a 
boiler  fuel,  have,  according  to  L.  F.  Murphy  (N.  E. 
L.  A.  Bulletin,  March,  1913),  a  heating  value  of  from 
45  to  50  per  cent  of  an  equal  weight  of  coal. 
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AN  INDUCED-DRAFT  PLANT 

German  Electric  Plant  Secures  Excellent  Results  in   Coal  Consumption  by  Use  of  Artificial  Draft 

By  Alfred  Gradenwitz 


INDUCED-DRAFT  plants  possess  a  number  of  ad- 
vantages over  the  natural  draft  of  brick  chimneys ; 
apart  from  a  more  complete  utilization  of  the  waste 
gas  heat,  which  allows  an  inferior  grade  of  fuel  to  be 
used,  the  intensity  of  the  draft  can  in  fact  be  increased 
considerably,  thus  enabling  large  quantities  of  steam 
to  be  raised  during  the  short  periods  of  maximum  load, 
without  exceeding  the  dimensions  corresponding  to 
the  average  load  on  the  boiler  plant.  Artificial  draft 
further  provides  a  satisfactory  solution  of  the  problem 
of  increasing  the  intensity  of  draft  in  the  case  of  an 
extension  of  the  engine  and  boiler  plants,  or  the  in- 
stallation of  economizers.    Artificial  draft  is  practically 


are  sucked  out  and  discharged  into  the  atmosphere. 
The  action  of  a  direct-draft  plant  is  based  on  the  prin- 
ciple that  the  waste  gases  pass  through  an  induced- 
draft  fan,  forcing  them  through  an  outlet  stack  into 
the  open  air. 

The  municipal  electric  works  of  Lichtenberg,  near 
Berlin,  contains  an  especially  interesting  induced- 
draft  plant  of  considerable  dimensions.  This  is  calcu- 
lated for  4  large  double  boilers  of  which  only  3  have, 
however,  been  so  far  installed.  The  3  Steinmueller 
boilers  have  been  fitted  with  3  superheaters  each  of 
1249  sq.   ft.  heating  surface,  so  that  the  steam  at  a 
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independent  of  weather  conditions  and  allows  the  pro- 
duction of  smoke  to  be  reduced  to  a  minimum,  thus 
protecting  neighboring  buildings  from  the  smoke  and 
soot  nuisance.  It  finally  avoids  the  objectionable  ef- 
fects of  chimneys  on  the  architecture  of  a  powerhouse. 
Artificial-draft  plants  have  either  direct  or  indirect 
draft.  The  latter  comprises  a  fan  which  by  means  of 
a  nozzle,  forces  an  air  current  of  a  certain  pressure 
into  a  specially  shaped  outlet  pipe,  thus  producing  in 
the  latter  a  partial  vacuum,  so  that  the  waste  gases 


pressure  of  190  lb.  gage  reaches  a  temperature  of  632 
deg.  F.  The  heating  surface  of  each  boiler  is  3767.4 
sq.  ft. ;  the  normal  output,  viz.  19,300  lb.  of  steam  per 
boiler,  can  be  increased  to  a  maximum  of  23,200  lb., 
and  temporarily  even  to  27,000  lb.  The  feed  water, 
before  mixing  with  the  boiler  contents,  is  preheated 
by  3  economizers  each  of  239.2  sq.  ft.  heating  surface, 
to  a  temperature  of  about  212  deg.  F.  Each  boiler 
with  a  consumption  of  3310  lb.  coal  (27,776  B.  t.u. 
heating  value)  is  charged  by  6  mechanical  stokers. 
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The  Dagua  induced-draft  plant  installed  by  Messrs. 
Danneberg-  and  Oiiandt,  Berlin,  shows  a  number  of 
novel  features.  Two  induced-draft  fans  are  connected 
with  each  outlet  stack,  so  that  each  double  boiler  can 
be  served  by  a  special  fan.  Reversing  flaps  are  fitted 
in  the  outlet  stacks  and  slides  in  the  induction  draft 
fan,  so  that  the  artificial  draft  plant  can  be  thrown  out 
of  work  as  the  load  drops  below  500  kw.,  when  natural 
draft  again  comes  into  action.  Such  fluctuations  will, 
for  instance,  occur  during  intervals  between  the  work- 
ing hours'  of  the  large  electricity  consumers.  This  al- 
lows the  production  of  steam  to  be  adapted  most  per- 
fectly to  the  actual  requirements  of  operation. 

Induced-draft  fans  are  of  special  design  and  fully 
sufifice  to  deal  with  the  circulating  waste  gases.  The 
bearings  are  protected  against  overheating  by  an  effic- 
ient system  of  water-cooling.  The  power  used  up  by 
the  induced  draft  plant  is  rather  less  than  1  per  cent 
of  the  engine  output ;  the  4  induced-draft  fans  are 
driven  by  direct-coupled  electric  motors,  2  of  which 
are  3-phase  and  2  direct  current  shunt-wound  motors 
of  Siemens-Schuckert  Werke  of  Berlin. 

The  engine-room  at  present  contains  2  generating 
sets,  while  a  third  set  (of  an  output  of  3000  kw.)  has 
already  been  ordered.     Each  of  the  2  existing  gener- 


FIG.    2.      DAGUA    INDUCED-DRAFT     FAN     DIRECT-CONNECTED     TO 
3-PHASE  MOTOR 


ating  sets  comprises  a  1500-hp.  M.  A.  N.  steam  tur- 
bine, coupled  to  a  Siemens-Schuckert  3-phase  gener- 
ator with  built-on  exciter.  The  shafts  of  the  3-phase 
generators  are  connected  to  the  turbine  shaft  by  rigifl 
couplings.  The  high-tension  3-phase  current  of  6000 
volts  and  50  cycles  is  reduced  to  a  tension  of  220  volts 
for  light  and  power  purposes.  The  output  of  each 
generator  with  3000  r.p.m.  is  1200  kw.  Three  switch- 
columns  arranged  between  the  2  generator  sets  allow 
the  machines  and  the  switchboard  (in  front  of  the 
latter)  to  be  controlled  by  a  single  operator.  About 
1140  kw.  are  used  for  feeding  the  lighting  systen', 
which  comprises  about  10,000  incandescent  lan-.ps,  and 
about  3000  kw.  for  power  purposes. 

Actual  tests  have  shown  the  boMers  to  produce  7.2 
lb.  of  steam  per  sq.  ft.  heating  surface  an  hour,  each 
pound  of  coal  raising  9.75  lb.  of  steam.  The  steam  con- 
sumption per  kw.-hr.  is  13.8  lb.  at  a  full  load,  while 
tmder  usual  conditions  with  an  average  day  load  of 
1050  and  a  night  load  of  270  kw.  2.2  to  2.42  lb.  of  coal 
are  required  to  produce  1  kw.  per  hcuir. 


FOREIGN  DEVELOPMENT  IN  THE 
POWER  PLANT  FIELD 

Heating  and  Ventilation  of  Schools;  Fissures  in  Steel 
Boiler  Plates 

By  J.  H.  Bl.m<ey 

IN  the  Revue  Industrielle  for  Dec.  8,  M.  F.  Andrei 
discusses  the  subject  of  heating  and  ventilating 
schools,  the  importance  of  which  is  not  questioned. 

Large  sums  of  money  are  devoted  to  the  education 
of  children,  and  by  a  short  sighted  policy  we  fail  to 
get  "value  received"  in  many  cases  because  the  chil- 
dren are  breathing  an  atmosphere  in  the  schoolroom 
which  makes  the  proper  functioning  of  nerve  and 
brain  impossible.  Inattention,  apparent  stupidity  and 
general  bad  behavior  are  often  considered  as  being 
due  simply  to  natural  depravity,  when  in  reality  they 
are  to  be  attributed  largely,  if  not  entirely,  to  defective 
ventilation  in  the  schoolroom.  All  this  has  been  said 
before,  but  it  will  bear  repetition. 

The  problem,  however,  is  difficult,  and  has  not  yet 
been  satisfactorily  solved.  M.  Andrei  suggests  that  the 
heating  and  ventilation  of  schoolrooms  should  be  so 
arranged  that  there  will  be  a  complete  change  of  air 
once  or  twice  an  hour  in  gymnasium  rooms,  private 
offices,  stairways  and  corridors,  3  or  4  times  in  labora- 
tories and  class  rooms,  and  5  times  in  toilet  and  dress- 
ing rooms.  This  does  not  mean  a  flushing  of  air  so 
many  times  an  hour,  but  that  the  amount  of  air  pass- 
ing hourly  through  a  class  room,  for  instance,  should 
be  3  or  4  times  the  cubical  contents  of  the  room.  Of 
course  these  figures  may  be  modified  where  rooms  are 
extra  large  or  small  for  the  number  of  children ;  a 
calculation  may  be  made  on  the  basis  of  allowing 
400  cu.  in.  of  fresh  air  a  minute  for  each  person. 

Ventilation  depending  upon  the  action  of  the  heat- 
ing arrangement  may  be  perfectly  satisfactory  in  cold 
weather,  and  yet  be  quite  inadequate  in  summer  or 
even  in  mild  winter  weather.  Cold  air  circulating 
along  floors  is  often  a  cause  of  sickness  and  therefore 
any  system  of  ventilation  which  makes  this  unavoid- 
able should  be  supplied  with  means  of  suppressing 
such  drafts  during  the  time  classes  are  in  session. 
Class  rooms  are  sometirhes  provided  with  2  outlets 
for  ventilation  :  one  near  the  ceiling  and  one  near  the 
floor;  experience  has  shown  that  it  is  better  to  have 
only  one  outlet  and  that  near  the  floor,  in  order  to 
avoid  losing  the  heat  which  escapes  by  an  upper 
aperture,  carrying  fresh  air  along  with  it  before  this 
has  reached  the  pupils. 

Introduction  of  fresh  warm  air  near  the  ceiling 
when  the  outlet  is  near  the  floor  frequently  has  the 
efifect  of  producing  a  current  of  air  around  the  ceiling, 
walls  and  floors  without  afifecting  the  zone  of  respira- 
tion at  all.  Prof.  Recknagel  of  Passau  made  some 
experiments  under  these  conditions,  and  found  the 
proportion  of  carbon  dioxide  near  the  ceiling  to  be 
0.5  per  cent,  on  the  floor  1.03  per  cent,  and  in  the 
respiration  zone  3.5  per  cent.  Therefore,  wherever 
the  fresh  air  inlet  may  be  placed,  care  must  be  taken 
that  the  current  produced  proceeds  right  through  the 
respiration  zone;  of  course  it  need  not  and  must  not 
be  strong  enough  to  cause  discomfort,  but  it  is  be- 
lieved by  some  authorities  that  a  perceptible  move- 
ment of  the  air  is  exhilarating  and  desirable  under  all 
circumstances. 

According  to  Pettenkofer  each  child  produces  on 
an  average  50  calories  of  heat  an  hour;  consequently 
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there  iiee(l.t)e  no  heating  apparatus  in  class  rooms  if 
the  temperature  of  the  incoming  air  is  kept  at  about 
()5  deg".  F. 

Arrangements  must  be  made  to  keep  the  whole 
building  at  a  temperature  above  freezing  point  dur- 
ing the  time  that  school  is  not  in  session;  this  is 
necessary  on  account  of  the  water  supply,  as  well  as 
to  prevent  the  freezing  of  liquids  in  laboratories  and 
class  rooms. 

The  following  temperatures  are  prescribed  tor 
some  of  the  schools  in  Europe : 

Stairs,  corridors, 
toilet  rooms  and 
Schoolrooms     Gymnasia         wardrobes. 
Vienna    ....61  to  66  F.     59  to  64  F.     40  to  50  F. 
Germany    ..63  to  64  F.     59  to  64  F.     50  to  65  F. 
England    .  .  .59  F.  50  to  65  F. 

Switzerland   59  to  63  F.     50  to  54  F.     50  to  65  F. 

At  the  Heating  and  Ventilation  Congress  held 
last  year  at  Dresden,  it  was  agreed  that  the  best 
method  of  heating  schools  is  by  means  of  fresh  air 
under  pressure  in  combination  with  an  outlet  in  each 
room.  This  system  proves  as  satisfactory  in  summer 
as  in  winter  on  account  of  the  fact  that  the  incoming 
air  in  summer  may  (and  should  be)  cooled  below  the 
outside  temperature  in  order  to  remove  the  heat  cre- 
ated by  the  children.  Such  a  system  will  maintain 
a  uniform  temperature  and  a  constant  change  of  air 
without  the  opening  of  windows  and  doors,  which  is 
to  be  avoided  on  account  of  the  distraction  caused 
by  outside  noises.  With  this  method  also  the  proper 
humidifying  of  the  incoming  air  becomes  a  simple 
matter;  this  point  is  often  overlooked,  but  its  impor- 
tance has  been  insisted  upon  by  medical  men  in  recent 
years. 

According  to  the  Gesundheits  Ingenieur,  all  the 
ventilation  installations  of  the  common  schools  of 
Dresden,  which  are  dependent  upon  the  difference 
between  the  interior  and  exterior  temperatures  for 
their  action,  experience  a  complete  reversal  when  the 
outside  temperature  becomes  higher  than  that  inside, 
and  when  the  3  temperatures  are  equal  the  action 
ceases  altogether.  The  remedy  obviously  lies  in  pro- 
viding ventilating  fans  which  will  carry  off  the  air 
when  the  outside  temperature  reaches  or  exceeds  that 
prescribed  for  the  schoolroom. 

The  question  of  the  purification  of  the  incoming 
air  deserves  some  attention.  The  employment  of  air 
filters  of  cloth  or  some  woven  material  has  been  tried 
and  found  unsatisfactory.  For  this  reason  air  filters 
have  been  abandoned  where  they  were  in  use,  and 
in  their  place  is  used  a  spray  of  atomized  water.  This 
not  only  cleanses  the  air,  removing  all  dust  and  float- 
ing matter,  but  also  supplies  the  necessary  moisture. 
The  cooling  of  the  incoming  air  in  summer  by  means 
of  a  spray  of  cold  water  has  proved  refreshing  and 
agreeable,  and  appears  to  be  satisfactory  in  every- 
way. 

Summing  up,  the  author  says  that  the  ideal  ventil- 
ation is  produced  by  a  central  heating  installation  in 
cellar  or  basement,  with  one  or  more  outlets  in  each 
room  near  the  floor,  the  incoming  air  being  washed 
by  a  spray  of  water. 

The  Causes  of  Fissures  in  Extra  Soft  Steel 
Boiler  Plates 

J]XTRA  soft  steel  boiler  plates  require  to  be  worked 
with  great  care,  for  they  are  fragile  at  temperatures 
varying  from  750  deg.  F.  to  a  dull  red  heat.  Ham- 
mering at  these  critical  temperatures  may  produce 
the   lieginnings   of   fissures,    there    may    be    a    certain 


permanent  fragility  in  consequence  of  the  hammering. 
These  same  cracks  are  developed  without  hammer- 
ing in  soft  steel  boiler  plates :  they  may  be  caused 
by  uneven  heating,  or  by  too  quick  cooling  in  cold 
water,  after  the  rapid  emptying  of  a  boiler  under 
pressure.  This  may  also  cause  cracks  in  the  rivets, 
as  well  as  in  the  body  of  the  plate. 

In  the  39th  Bulletin  of  the  Association  of  Steam 
Owners  of  the  North  of  France,  there  is  given  an- 
other cause  of  the  fissuring  of  rivets.  In  riveting 
boiler  plates  the  rivets  have  a  temperature  of  about 
■,?o3U  deg.  F. ;  the  edges  of  the  plates  are  brought  to 
temperatures  of  great  fragility,  as  indicated  by  the 
blue  or  yellow  coloring  of  the  metal.  If  the  edges 
are  well  bent — that  is,  to  the  correct  curve  for  the 
diameter — and  applied  exactly  one  against  the  other 
without  space  between,  little  injury  may  result;  but  i 
in  the  case  where  this  is  not  so,  there  is  good  reason  I 
to  believe  that  permanent  injuries  are  inflicted  on 
plates  and  rivets. 

Another  explanation  is  suggested :  in  double  rivet- 
ing, the  exterior  plate,  in  contact  with  the  gases  of 
combustion,  is  impeded  in  its  dilatation  between  the 
2  lines  of  rivets,  by  those  rivets  which  traverse  the 
interior  plate,  which  is  at  a  lower  temperature  because 
of  its  contact  with  the  water ;  there  results  conse- 
quently a  shearing  effect  on  the  rivets  and  a  tensile 
stress  on  the  interior  plate. 

These  logical  explanations,  although  supported  py 
experiments,  cannot  be  absolutely  confirmed ;  at  pres- 
ent they  can  be  regarded  only  as  very  probable 
hypotheses.  

MISDIRECTED  ENERGY 

Final  Success   of  the  Producer  Gas  Plant 

By  I.  H.  P. 

OW,"  said  the  visitor,  laying  down  the  paper, 

"I'd  like  to  ask  you  a  few  questions  bearing 

on    this    matter,    if   you    have    no   objections. 

You've  had  a  year's  experience  with  the  gas 

equipment,   and   you   are   well   posted   on    steam   and 

your  compari!5ons  ought  to  be  unbiased  and  based  on 

sound  sense." 

"Fire  when  you're  ready,  Gridley,"  said  the  engi- 
neer, lighting  a  fresh  one,  and  glancing  at  the  volt- 
meter to  see  if  the  boss's  latest  departure  in  voltage- 
regulators  was  still  working. 

"To  begin  with,  then,  you'd  trade  the  gas  appa- 
ratus right  now  for  a  good  water-tube  boiler  and  '4- 
valve  engine,  if  you  could,  wouldn't  you?" 

"Nothing  doing.  Why,  if  I  didn't  like  the  gas, 
I'd  quit  this  job  and  get  a  steam  plant  somewhere." 

"Why  do  you  like  the  gas  better?" 

"Because  there's  less  work  connected  with  the 
gas." 

"It  seems  to  me  by  your  past  experience,  you've 
had  nothing  but  work." 

"I  don't  count  that,  only  as  experimental  work. 
I  think  we  have  run  the  gamut  and  are  practically  at 
the  end  of  the  troubles." 

"Well,  wherein  lies  the  dift'erence  in  the  amount 
of  necessary  work?" 

"The  washing  of  boilers  and  heater  is  by  far  the 
biggest  item.  We  have  scarcely  touched  our  pro- 
ducers for  a  year  now,  and  the  lining  is  good  for 
another  year  at  least.  There  would  be  hardly  any 
dift'erence  in  the  engine  room ;  if  any,  the  advantage 
would  be  with  the  steam  on  account  of  grinding  of 
gas  valves." 

"How  about  these  hot  cranks." 
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"Say,  we  haven't  touched  those  cranks  for  6  months 
only  to  take  out  a  liner  once'or  twice,  and  to  look  at 
the  pins.  We  have  them  bushed  now  with  good 
babbit,  and  there's  no  reason,  when  properly  fitted, 
why  they  shouldn't  run  as  nicely  as  the  best." 

"Then  there's  yojur  trouble  with  the  choked  gas 
main  and  the  scrubber  not  long  ago." 

"All  our  own  fault.  All  ells  in  big  pipe  should 
have  cleaning  doors  and  should  be  regularly  inspected 
and  cleaned." 

"Don't  forget  the  valve  grinding." 
"A  mere  bagatelle,"  said  the  other,  "when  you 
know  how  to  go  about  it.  The  exhaust  valves  are 
the  ones  that  get  the  worst,  the  inlet  valves  seldom 
need  attention.  When  the  valves  are  badly  fitted  they 
can  be  put  in  the  lathe  and  the  worst  taken  off,  care 
being  taken  to  keep  the  same  angle  as  the  seat.  If 
the  exhaust  valve  is  not  fitted,  and  is  ground  to  a 
perfect  seat,  but  still  shows  leakage,  make  sure  the 
valve  head  does  not  warp  when  hot.  The  only  remedy 
for  this  is  a  thicker  valve-head,  welded  to  the  stem." 
"Now,  this  business  of  mufifling  the  exhaust,  and 
how  about  all  this  jacket  water  going  to  waste,  a 
large  item  in  localities  where  water  is  scarce?" 

"We  are  now  using  a  device  which  solves  both 
those  problems;  namely,  a  dry  well  5  ft.  in  diameter, 
and  20  ft.  deep,  lined  with  concrete  and  concrete  top 
pierced  with  an  18-in.  hole  for  short  stack  to  carry  off 
the  gases  will  kill  all  noise  and  provide  space  for 
jacket  water  to  drain  into,  whence  it  is  pumped  by 
motor  operated  by  float  switch,  to  supply  tank,  leav- 
ing no  waste  whatever  and  if  the  discharge  at  the 
tank  is  fitted  with  a  spray,  the  cooling  in  summer 
can  be  greatly  increased.  The  scrubber  water  we 
let  go  to  waste  on  account  of  the  tar  it  collects." 
"Kow  about  the  lime  in  the  cylinder  jackets?" 
"We  have  fixed  that,  also.  The  proper  compound, 
based  on  a  careful  analysis  of  the  water  is  introduced 
at  intervals  into  the  cylinders,  and  if  engine  is  idle, 
the  solution  may  be  allowed  to  remain  in  the  cylinder 
and  drawn  off  before  starting." 

"Suppose  in  your  case  here,  where  you  have  2  or 
more  cylinders,  one  of  the  spark  plugs  went  bad  or 
you  wanted  to  change  it  for  any  reason.  Could  you 
do  it  without  shutting  down?" 

"Certainly.  If  the  other  cylinder  would  pull  the 
load.  Shut  off  the  gas  from  that  cylinder,  prop  the 
exhaust  valve  open,  and  remove  the  plug.  When  an 
engine  has  lain  idle  for  several  hours  it  is  a  good  plan 
to  take  the  plugs  out  and  dry  them  thoroughly  as  they 
gather  dampness  in  a  way  that  would  surprise  you, 
especially  if  water  is  allowed  to  stand  in  the  jackets 
as  is  the  custom  with  some  engineers." 

"Suppose  you  had  only  one  air-compressor  and 
something  went  wrong  with  it,  and  you  had  no  air 
in  your  starting  tank.  You  would  be  up  against  it 
if  your  engine  shut  down  for  any  reason,  wouldn't 
you  ?" 

"A  careful  engineer  will  try  to  keep  out  of  a  hole 
like  that.  We  have  foreseen  just  such  a  catastrophe 
as  that,  and  provided  for  it  as  follows.  Pipe  a  by- 
pass fitted  with  a  check-valve,  around  the  starting 
valve  in  the  air  line  close  to  the  cylinder,  and  after 
shutting  oft"  the  gas  on  that  side  and  letting  the  other 
cylinder  drive  the  engine,  the  first  cylinder  will  act 
•  as  a  compressor  and  charge  back  into  the  supply 
tank.  This  will  answer  if  the  engine  is  running.  Of 
course,  it's  another  story  if  it  shuts  down  on  you." 

"We  will  assume  that  an  equipment  such  as  you 
have  here  has  been  idle  8  or  10  hr.,  with  banked  fires. 
In  how  short  a  time  could  the  engine  be  started?" 


"Thirty  minutes  is  all  that  is  necessary  to  blow- 
up fires  that  will  give  good  gas." 
"What  is  good  gas?" 

"One  that  burns  with  a  blue  flame  in  air." 
"Is  there  any  danger  from  explosions  in  the  pro- 
ducer room?" 

"No,  as  the  producers  are  protected  by  water-seals- 
which  will  empty  at  the  slightest  explosion.  One  of 
the  scrubbers  is  always  protected  by  a  lead  gasket 
which  on  bursting  would  provide  a  large  opening  to 
the  atmosphere.  Of  course,  under  certain  conditions 
an  explosive  mixture  may  be  formed,  but  the  results- 
are  much  less  destructive  than  steam  boiler  accidents. 
"It  is  a  good  plan  on  starting  up,  immediately 
after  shutting  down  the  blower  to  open  partially  the 
ash  pit  doors,  so  that,  if  there  is  any  delay  in  starting 
the  engine,  any  explosion,  caused  by  the  penned  up- 
gases  passing  and  repassing  the  live  coals  on  the- 
grates,  will  be  minimized.  Then,  again,  an  operator 
may  forget  to  shut  the  fan  off  before  he  starts  his 
engine.  In  this  case  the  gas  will  be  forced  into  the- 
mixing  chamber  and  air-intake,  thus  filling  the  engine- 
frame  or  the  room  with  an  explosive  mixture." 

"Will  a  producer-gas  engine  do  continuous  work  up- 
to  its  rated  capacity?" 

"I  see  no  reason  why  it  should  not.  Here,  of 
course,  our  full  load  lasts  only  5  or  6  hr. ;  the  remain- 
der of  the  24  it  varies  below  that." 

"No  trouble  with  your  engine  foundation?" 
"Well,  I  should  hope  not,  after  all  the  precaution- 
ary measures  taken  to  insure  against  the  trouble. 
The  footing  was  increased  50  per  cent  over  the  engine- 
builder's  plans ;  a  6-in.  tile  laid  underneath  to  drain 
all  surface  water  and  7  or  8  tons  of  railroad  iron 
placed  longitudinally  and  laterally  in  the  concrete 
to  strengthen  and  keep  it  from  cracking.  You 
can  see  for  yourself  how  steady  the  engine  runs. 
One  day  last  week  George  put  a  nickel  on  edge  on 
the  frame  to  see  how  long  it  would  stand  and  it  stayed 
there  till  he  needed  it  for  car  fare." 

"Speaking  of  foundations,  I  have  in  mind  a  hor- 
rible example  which  supported  a  horizontal  gas  en- 
gine, and  which  rested  on  a  very  hard  clay.  There 
seemed  to  be  an  abundance  of  water  in  the  clay,  and 
the  way  that  engine  rocked  and  jumped  around  was 
a  sight  for  sore  eyes.  The  whole  town  seemed  to 
rest  on  this  slippery  subsoil,  as  the  pulsations  were 
noticed  easily  5  blocks  away.  W^indows  were  rattled, 
freight  car  doors  seen  to  move,  and,  believe  me  or 
believe  me  not,  but  the  open  door  of  an  iron  safe  in 
an  uptown  office  could  be  seen  in  constant  motion  if 
put  in  the  proper  position." 

"How  long  did  the  engine  last  under  those  con- 
ditions?" 

"They  had  considerable  trouble  with  it  and  finally^ 
moved  it  to  a  new  location,  and  at  last  reports  it 
seemed  to  be  running  in  good  shape. 

"Say!  Is  that  clock  right?  Twelve  forty!  Great 
heavens!  I'll  have  to  get  over  to  the  hotel  and  get 
some  sleep  as  I  leave  on  that  early  train  in  the 
morning." 

Going  to  the  door  with  his  visitor,  the  engineer 
exclaimed : 

"Hello!  Moon's  up.  Guess  it's  bright  enough  to- 
shut  off  the  street  lights.  Going  to  be  a  nice  clear 
night  out." 

"Well,  glad  I  met  you.  Goodnight,  and  good 
luck." 

"Goodnight." 

(The  end.) 
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Cash  Paid  For  Ideas  Accepted.     Sketches  Desirable. 
We  Make  '^he  T)rawings 


WATER  IN   CYLINDER;   M.E.P.   AT   VARIOUS 

SPEEDS 

I  AM  showing  a  card  which  I  have  taken  from  a  slide 
valve  engine  which  after  30  min.  of  warming  up 
would  still  get  a  head  of  water  while  passing  the 
centers.  The  steam  pipe  to  the  engine  had  a  valley 
in  it  and  had  an  incline  upward  of  6  in.  in  10  ft.  of 
length,  which  collected  water  and  could  not  be  moved 
until  the  throttle  was  open  and  the  engine  started, 
even  then  taking  4  min.  before  the  engine  could  be 
put  up  to  speed,  after  which  there  was  no  further 
trouble. 

I  took  the  card  when  the  engine  was  first  started 
and  it  will  be  seen  the  high  point  of  admission  was 
caused  by  the  water  in  the  cylinder.  It  measures  from 
35  to  50  lb.  while  the  steam  line  to  start  the  engine 
only  measures  about  10  lb.  This  condition  has  been 
going  on  for  over  10  yr.  and  yet  no  serious  trouble  has 
ever  been  caused  for  the  reason  that  the  slide  valve 
lifts  from  its  seat  and  relieves  the  water,  which,  were 
it  of  another  type,  would  not  stand  the  water  so  well. 


A/O./ 


ea 


NO.  2 


pressures  and  26,  56,  80,  100,  140  are  the  revolutions 
per  minute.  It  will  be  noted  that  it  takes  an  average 
of  approximately  hYz  lb.  mean  effective  pressure  to 
get  each  increase  of  30  r.p.m.  A.  C.  Waldron. 


FINDING    DEAD    CENTER    OF    HORIZONTAL 

ENGINE 

'pHERE  are  many  methods  suggested  by  different 
writers  for  finding  the  dead  centers  of  horizontal 
engines ;  the  most  generally  used  is  marking  the  cross- 
head,  guide  and  flywheel  with  the  help  of  a  tram,  and 
it  is  so  well  known  that  it  is  of  no  use  to  describe  it 
here.  But  a  method  of  finding  the  dead  center  em- 
ployed by  me  and  which  has  been  in  use  for  many 
years  is  as  follows : 

Keep  the  crank  plumb  as  in  the  figure  (full  lines) 
so  that  the  plumb  line  passes  through  the  centers  A 
and  B  of  the  crankpin  and  the  crank  shaft  respectively 
and  make  2  marks  a  and  b  in  the  same  line  on  the 
face  of  the  crank  shaft  with  a  center  punch ;  then  draw 
a  line  CD  exactly  at  right  angles  to  AaBb ;  and  here. 


AT  /?£:roRr// 
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CARDS'  FROM  SblDE-VALVE  ENGINES 


PUTTING  ENGINE  ON  DEAD  CENTER  BY  MEANS  OP  A 
PLUMB  BOB 


Card  No.  2  is  from  another  slide  valve  engine,  8 
by  10-in.,  running  a  12-ft.  ventilating  fan.  This  one 
had  no  governor.  I  took  this  card  to  find  out  the  re- 
quired mean  effective  pressure  for  the  specified  num- 
ber of  revolutions  or  given  amount  of  throttle  opening. 
My  method  was  to  open  the  throttle  and  after  the  en- 
gine had  attained  a  steady  speed  in  each  case,  I  took 
a  card  which  shows  the  mean  effective  pressure  re- 
(juired  for  each  number  of  revolutions  as  designated. 
The  load  was  the  same  in  each  case,  except  that  with 
the  increase  of  speed  it  of  course  displaced  more  hot 
air  for  heating  as  in  all  Sturtevant  hot  air  systems. 
The  numbers  5,  11,  16,  20,  28  are  the  mean  effective 


too,  make  permanent  marks  at  C  and  D.  Now  turn 
the  engine  so  as  to  bring  it  to  a  dead  center,  and  again 
throw  a  plumb  line  passing  exactly  through,  and  coin- 
ciding with  the  marks  CBD ;  at  this  position  the  engine 
will  be  at  dead  center.  By  throwing  the  plumb  line  we 
can  find  any  dead  center  whether  at  the  forward  or  re- 
turn stroke. 

The  advantage  of  this  method  is  that  whenever 
it  is  required  to  find  out  the  dead  center  we  have  only 
to  turn  the  engine  and  when  it  is  nearly  at  the  dead 
center  we  have  only  to  throw  a  plumb  line  passing 
through  the  points  CBD  as  stated  above,  and  we  get 
the  dead  center. 
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By  the  tram  and  flywheel  method  it  is  required  to 
preserve  the  tram  very  carefully  so  that  it  does  not 
bend,  break  or  stretch,  while  by  the  latter  method 
it  is  only  required  to  have  a  fine  thread  and  a  weight 
(if  plumb  bob  is  not  available)  which  can  be  got  at 
any  time  and  at  any  place  at  a  moment's  notice. 

I  invite  the  opinions  of  other  readers  about  this  and 
want  to  know  whether  this  is  correct  for  working  or 
not.  N.  N.  Bava-adam. 


TROUBLE  WITH  CYLINDER  OIL 

'PHE    article  on  page    659    of  July   i   issue.   Practical 

Engineer,  "Trouble  with  Cylinder  Oil,"  is,  indeed, 
interesting  as  the  writer  has  had  a  similar  experience 
with  various  steam  cylinder  oils,  2  of  which  are  mentioned 
in  the  article  referred  to,  on  a  cross-compound  condens- 
ing Corliss  engine,  16  and  30  by  42  in.,  operating  at 
no  lb.  steam  pressure.  But  if  W.  L.  had  nothing  more 
to  contend  with  than  a  deposit  of  gummy  substance 
resulting  from  the  cylinder  oil  he  used,  he  should  con- 
sider himself  exceedingly  fortunate. 

In  our  case  the  valves  and  cylinders  were  cut  and 
scored  to  such  an  extent  that  it  became  necessary  to 
rebore  the  cylinder  and  valve  chambers ;  in  order  to  pre- 
vent a  recurrence  of  this  difficulty  we  gave  a  detailed 
description  of  our  operating  conditions  to  3  local  oil 
merchants,  and  after  carefully  considering  their  respec- 
tive suggestions,  we  accepted  the  one  made  by  the  Dear- 
born Chemical  Co.,  who,  accordingly,  delivered  us  a 
trial  barrel  of  its  Fort  Douglas  XX  Cylinder  Oil,  which, 
although  slightly  more  expensive  than  the  other  oils  we 
had  been  using,  has  proven  a  far  more  economical  lubri- 
cant than  any  other  oil  we  have  ever  tried,  for  the 
reason  that  we  are  using  only  Yz  the  quantity  of  this  oil, 
that  we  were  using  of  the  others,  and  upon  opening  up 
our  cylinders  we  now  find  the  wearing  surfaces  covered 
with  a  fine  coating  of  oil,  and  in  perfect  condition.  In 
addition  to  these  welcome  features  we  find  that  little  of 
this  oil  passes  over  into  our  boilers,  whereas  we  had 
one  continuous  round  of  trouble  from  such  deposits  in 
our  boilers  while  using  the  other  cylinder  oils. 

In  the  practice  of  so-called  extreme  economy  our 
management  formerly  insisted  purchasing  cheap  supplies, 
limiting  his  analysis  of  existing  conditions,  to  first  cost 
only,  with  the  aforementioned  results. 

Now  all  supplies  for  the  engineering  department  are 
purchased  upon  merit,  a  trial  run  is  made  and  results 
are  compared  with  cost ;  the  engineer's  report  determines 
whether  or  not  such  supplies  will  be  ordered  again. 

Needless  to  say  that  since  the  adoption  of  this  sys- 
tem, we  have  had  no  trouble  whatever,  and  now,  instead 
of  the  manager  and  engineer  discussing  business  matters 
over  the  phone — for  obvious  reasons— they  meet  in  their 
respective  ofifices,  and  part  smiling,  and  with  their  hands 
perfectly  relaxed.  Al.  Lee. 


SURFACE  CONDENSER 

DIAGRAM  shows  a  mongrel  surface  condenser.  I 
doubt  if  there  is  another  one  in  existence.  I  con- 
ceived the  idea  while  having  charge  of  a  plant  which 
had  as  part  of  its  equipment,  a  Sturtevant  hot  air  heat- 
ing system.  There  was  plenty  of  water  near  by,  which 
could  be  used  for  circulating  water  and  inasmuch  as  the 
engine  was  very  much  overloaded,  I  readily  made  use 
of  the  Sturtevant  system  to  help  out  the  engine,  which 
it  did  amazingly,  and  cut  the  coal  bill  as  well. 

The  engine  would  run  condensing  during  7  months  in 
the  year,  because  the  Sturtevant  system  did  the  heating 
in  winter  and  could  not  be  used  as  a  condenser.     I  had 


to  install  a  vacuum  pump  and  put  a  jet  of  cold  water  in 
the  suction  to  help  the  vacuum.  It  will  be  seen  by  the 
cut  that  a  sheet-iron  box  is  made  all  round  the  heating 
pipes  and  is  marked  X  and  made  to  hold  the  water  that 
flows  around  the  pipes.  This  tank  is  kept  full  of  water 
and  overflows  into  pipe  B.  A  small  centrifugal  pump 
supplies  circulating  water  from  a  large  brook  passing 
the  mill.  It  will  be  seen  by  the  cut  that  when  the  engine 
is  started  the  vacuum  pump  and  circulating  pump  are 
started,  the  exhaust  going  through  the  feed-water  heater 
thence  into  manifold  heating  coils  A,  around  which  the 
cold  water  is  flowing,  the  condensed  steam  falling  to  the 
bottom  into  the  vacuum  pump,  which  puts  it  into  the 
receiver,  thence  to  boiler.  The  bucket  trap  E  is  in  use 
before  7  in  the  morning.  Live  steam  is  put  through 
pipes  A  for  heating  building.    To  heat  the  building,  start 


VACUUM  PUMfi 


HEATING    COILS    USED    AS    A    CONDENSER 

fan  engine,  which  draws  cold  air  in  air  inlet,  B,  passes 
around  hot  pipes  A  and  is  drawn  up  the  fan  suction  G 
and  goes  hot  into  the  building.  Before  doing  this,  drip 
valve  F  should  be  opened  to  drain  the  tank,  and  if  any 
time  through  the  day  it  is  desired  to  run  condensing,  all 
that  is  necessary  is  to  stop  fan  engine,  shut  drip  valve  F 
and  start  vacuum  pump  and  circulating  pump  C ;  all  the 
hot  returns  from  A  go  to  D  for  feed  water. 

This  system  will  carry  24  in.  of  vacuum  every  day, 
and  if  I  were  to  put  up  another  I  would  have  the  mani- 
fold A  made  of  brass  much  thinner,  so  the  water  cooling 
eflfect  would  be  greater,  and  I  believe  28  in.  vacuum  could 
be  had  easily.  The  expense  of  installing  this  is  small 
when  compared  with  the  saving  in  fuel  and  the  addi- 
tional power  it  gives  due  to  the  vacuum  on  the  cylinder. 

A.  C.  Waldron. 


THE  INDEPENDENT  CONDENSER 

'PHERE  are  many  types  of  independent  condensers, 
such  as  the  surface  and  jet,  which  are  subdivided 
into  many  forms  of  apparatus  such  as  spiro-jector, 
barometric  injector,  piston  and  bucket  pumps.  It  is 
with  this  class  of  condensing  apparatus  that  most  of 
the  engine  wrecks  occur,  and  generally  while  shutting 
down  the  engine. 

With  the  independent  condenser  there  are  many 
advantages  to  be  gained  over  the  dependent  condenser 
and  with  a  pump  the  amount  of  water  handled  can  be 
varied  by  varying  the  speed  and  opening  or  closing 
the  inlet  valve. 

Several  engines  may  be  connected  to  the  same 
exhaust  main  and  thus  they  may  be  started  and 
stopped  without  starting  or  stopping  the  condenser, 
or  several  condensers  may  be  operated  on  the  same 
exhaust  main,  any  one  of  which   may  be  started  or 
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stopped  at  will  without  lowering  the  vacuum  on  the 
exhaust  main;  but  in  such  cases  it  requires  2  exhaust 
mains  and  2  valves  from  each  engine.  The  advan- 
tage gained  by  this  system  is  readily  conceived  in 
all  central  power  stations,  where  it  is  necessary  to  run 
one  engine  high-pressure  while  the  rest  are  running 
condensing,  and  one  outboard  relief  valve  on  the  end 
of  the  condensing  line  serves  all  engines. 

In  starting  an  engine  of  this  equipment  the  valve 
between  the  engine  and  condenser  main  is  closed  and 
the  valve  between  the  engine  and  the  atmospheric 
main  is  open.  It  is  preferable  that  this  valve  be 
automatic  in  operation  to  prevent  accident  to  the 
engine  in  times  of  great  confusion  in  the  plants,  w^hen 
the  wrong  valves  are  always  closed  by  some  excited 
person.  If  this  valve  is  automatic,  as  all  the  latest 
installed  are,  the  engine  is  warmed  up  while  exhaust- 
ing to  the  atmosphere.  When  ready  to  start,  with  the 
steam  valve  all  hooked  up,  the  condenser  is  started 
and  when  there  is  sufficient  vacuum  in  the  condensing 
chamber,  the  inlet  water  valve  is  opened  to  allow  just 
enough  water  to  enter  the  condenser  to  condense  the 
exhaust  steam.  More  would  be  a  waste  of  power  re- 
quired to  handle  it  and  a  loss  of  temperature  if  the 
discharge  water  was  used  in  the  boilers. 

Now  that  the  condenser  pump  is  working  properly, 
the  main  valve  between  the  condenser  chamber  and 
exhaust  main  is  opened  and  the  condenser  is  on  the 
line  ready  for  the  engine.  The  outboard  valve  on  this 
line  is  closed  at  all  times  except  when  the  entire  plant 
might  turn  high  pressure  from  failure  of  the  condens- 
ing apparatus.  Close  the  valve  from  the  engine  to  the 
atmosphere  and  open  the  valve  between  the  engine 
and  the  condensing  exhaust  main.  Frequently,  when 
this  is  done,  the  engine  will  start  from  the  vacuum 
in  the  low-pressure  cylinder  acting  on  the  piston,  but 
will  do  no  harm  as  the  generator  will  commence  to 
build  up  the  voltage  on  the  field  pole  pieces  which 
will  hold  the  speed  well  down,  just  enough  to  keep 
the  engine  turning.  The  throttle  is  then  opened. to 
build  up  the  voltage.  In  a  factory  plant,  however, 
the  engine  will  seldom  start  from  the  vacuum  acting 
on  the  low-pressure  piston,  owing  to  the  friction  of 
the  belts  and  shafting. 

In  some  plants  where  there  are  many  crooks  and 
bends  in  a  long  exhaust  main  leading  to  the  con- 
denser, it  is  customary  to  open  the  outboard  valve  on 
the  condenser  exhaust  line  and  start  the  engine  ex- 
hausting to  the  atmosphere  before  the  condenser  valve 
is  opened  to  this  line.  Then  when  the  line  has  been 
freed  of  all  water  which  may  have  accumulated  in  the 
main  the  valve  leading  to  the  condenser  is  opened, 
the  condenser  having  been  previously  started.  The 
exhaust  steam  rushes  to  the  condenser  chamber  as 
the  vacuum  is  being  created  in  the  main  and  the 
outboard  valve  will  close  automatically  and  the  engine 
will  then  be  running  condensing. 

With  all  jet  condensing  apparatus  it  is  better  prac- 
tice to  regulate  the  inlet  water  for  condensing  by  the 
temperature  of  the  discharge  to  the  hot  well,  keeping 
in  mind  at  all  times  the  amount  of  load  on  the  engine 
and  the  possibility  of  more  which  may  come  on. 

Some  engineers  run  the  condensers  with  the  dis- 
charge to  the  hot  well  as  low  as  80  or  85  deg.,  while 
I  have  seen  the  temperature  of  the  inlet  water  in  one 
plant  as  high  as  110  deg.  and  discharging  at  130  deg., 
owing  to  lack  of  proper  cooling  facilities  during  the 
warm  month.  I  find  the  best  temperature  to  be  100 
deg.  for  the  discharge  to  the  hot  well,  as  this  does  not 
allow  the  condenser  chamber  to  become  completely 
filled  with  water.     In  case  the  boilers  prime  with  a 


jumping  load,  which  would  force  more  or  less  water 
into  the  condenser,  the  pump  would  not  be  running 
fast  enough  to  handle  the  extra  amount  of  water  and 
the  vacuum  would  be  lost,  especially  if  the  vacuum 
breaker  worked  properly;  it  would  open  and  admit 
air  while  the  pump  was  discharging  the  extra  amount 
of  water,  thus  leaving  no  water  to  condense  the  steam. 
In  this  case,  the  forced  injection  valve  must  be  opened 
and  the  pump  speeded  up  +o  handle  the  extra  accu- 
mulation of  water.  When  the  vacuum  has  been  re- 
stored to  its  normal  height  the  forced  injection  valve 
is  again  closed,  as  the  inlet  water  will  do  the  con- 
densing. 

Where  there  are  several  engines  operating  on  the 
same  exhaust  line  to  the  condenser,  any  one  of  them 
can  be  shut  down  at  will  by  closing  the  throttle  valve, 
and  then  without  much  hesitation  close  the  valve 
between  the  engine  and  the  condenser.  Some  care 
must  be  taken,  however,  unless  the  valve  between  the 
engine  and  atmosphere  is  an  automatic  valve.  A  leak- 
ing throttle  valve  would  be  admitting  steam  to  the 
engine,  which  steam  would  have  to  be  exhausted,  and 
the  pressure  would  accumulate  in  the  exhaust  pipe 
before  a  valve  with  a  threaded  stem  could  be  operated. 

Both  condenser  and  engine  could  be  taken  off 
the  condenser  main  at  will  without  much  risk  from 
water  getting  into  the  cylinders,  except  the  last  en- 
gine, which  if  close  to  the  condenser  is  apt  to  take 
water,  for  the  reason  that  the  instant  the  throttle  is 
closed  there  is  a  vacuum  created  in  the  receiver  as 
well  as  in  the  low-pressure  cylinder  and  this  vacuum 
is  continually  added  to,  as  the  engine  keeps  turning. 
If  the  condenser  inlet  valve  has  not  been  closed 
slightly,  as  the  other  engines  were  taken  off  the  main, 
leading  to  the  condenser,  the  slight  increase  in  the 
vacuum  as  these  engines  were  stopped  would  cause 
an  accumulation  of  water  in  the  condenser  chamber, 
which,  being  at  flood,  would  be  drawn  into  the  ex- 
haust main  and  into  the  low-pressure  cylinder  before 
the  vacuum  breaker  could  operate  and  once  the  water 
had  risen  above  the  breaker  vent,  it  would  run  out 
from  weight  instead  of  air  rushing  in.  Only  a  small 
amount  of  water  is  needed  in  the  low-pressure  cylin- 
der to  punch  out  the  head. 

Therefore,  it  is  always  safest  to  close  the  valve 
between  the  engine  and  the  condenser  as  soon  as 
possible  after  shutting  the  throttle  valve,  and  the  con- 
denser is  then  cut  off  frorti  the  exhaust  main,  the  inlet 
valve  and  the  throttle  are  closed  and  the  condenser 
is  stopped.  Proceeding  in  this  manner  allows  no  time 
for  water  to  be  drawn  into  the  low-pressure  cylinder 
of  the  engine  even  if  the  condenser  had  stopped. 

R.  A.  Cultra. 


In  the  effort  to  find  some  way  of  utilizing  cheaper 
fuels  for  internal  combustion  engines,  camphor  has  been 
tried  and  mixed  in  the  proportion  of  i  oz.  of  powdered 
gum  camphor  to  5  gal.  of  fuel.  For  the  cheaper  grades 
of  gasoline,  it  is  found  that  this  gives  a  livelier  engine, 
that  the  gas  explodes  quicker  and  that  the  engine  starts 
easier.  A  slight  saving  in  fuel  has  also  been  observed 
and  so  far  as  mentioned  by  the  experimenter  no  bad 
efifects  have  as  yet  been  encountered,  either  in  the  engine 
itself  or  in  the  fouling  of  spark  plugs.  One  user  recom- 
mends powdering  the  gum  camphor  and  dropping  it 
into  the  gasoline  tank,  another  one  puts  a  chunk  in  the 
gasoline  strainer -when  he  fills  the  tank  and  lets  it  dis- 
solve as  the  gasoline  flows  through.  It  is  also  found  that 
this  mixture  of  camphor  improves  the  action  of  the  gaso- 
line blast  for  soldering  outfits,  gasoline  stoves,  blow 
torches  and  other  devices. 
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HARD  KNOCKS  TO  LOCATE 

QNE  cold  morning  I  started  up  a  75-hp.  Buckeye  en- 
gine in  a  flouring  mill.  We  did  not  run  every  day 
so  winter  got  in  a  trick  on  us.  There  was  a  sudden 
stop  after  the  engine  started  to  move.  The  exhaust  pipe 
had  frozen  up.  After  I  thawed  it  out,  and  got  the  engine 
to  full  speed  there  was  a  strong  knock. 

I  looked  everything  over  when  I  shut  down,  and  box- 
ings seemed  tight.  I  even  looked  at  the  piston  head  and 
found  nothing.  I  ran  several  days  this  way,  wondering 
all  the  time  what  was  the  matter,  when  I  chanced  to 
see  oil  working  out  in  little  streaks  between  shaft  and 
disk  arm.  That  told  me  my  disk  was  loose  on  the  shaft 
I  took  the  pin  out  and  put  in  a  thin  liner  and  with  a 
heavy  sledge  set  it  tight.  The  knock  went  away  for- 
ever. 

On  a  small  engine  I  found  a  puzzling  knock  once  in 
the  crosshead.  The  piston  was  kept  tight  with  a  pin 
and  there  was  a  little  lost  motion.       G.  H.  Brough. 


DO  SOME  INDICATORS  LIE? 

UNDER  the  abo\e  title  I  will  show  that  some  indi- 
cators do  lie  through  no  fault  of  mechanism,  but 
a  blunder  of  the  workman  whose  duty  it  was  to  stamp 
the  correct  number  on  the  spring. 

I  recently  purchased  my  third  indicator,  which 
had  been  slightly  used  but  apparently  in  every  respect 
was  as  good  as  new  and  as  is  always  my  custom,  I 
tested  it  out  by  comparing  with  one  of  my  others 
which  were  known  to  be  correct.  My  method  of  test- 
ini>-   is    to   attach    the    indicators   as    shown    in    Fig.    o 
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FIG.    1.      C.\KDS    TAKRX    WITH    STRIXOS    MARKED    40    l^B. 

and  take  a  card  on  each,  at  the  same  instant  and  stroke 
of  the  engine,  which  should  look  alike  and  the  mean 
effective  pressure  of  each  card  should  be  identical.  1 
put  a  40  spring  in  each. 

My  first  set  of  cards  is  shown  in  Fig.  1  the  first 
glance  at  these  2  cards  is  enough  to  see  that  they  are 
not  alike  as  No.  3  is  much  higher  and  has  a  mean  ef- 
fective pressure  of  27  lb.,  while  No.  1  shows  only 
li)  m.e.p. 

My  first  thoughts  were  that  I  had  bought  an  unre- 
liable indicator  and  paid  a  good  price  for  it.  I  took 
a  -"^O  scale  rule  and  measured  the  mean  eft'ective  pres- 
sure on  No.  3  and  it  gave  19  lb.,  the  same  as  No.  1  did, 
which  at  once  told  me  that  No.  3  spring  was  not  true  to 
its  stamped  number;  so  I  replaced  the  40  spring  in  No. 
1  and  put  in  a  30  spring.  Now  we  have  a  30  spring  in 
No.  1  and  a  30  spring  falsely  marked  40  in  No.  3'. 

Cards  Fig.  3  were  then  taken  and  both  show 
17  lb.  mean  eft'ective  pressure  and  are  simliar  except 
that  one  is  longer  than   the   other  due  to  one  drum 


being  smaller  than  the  other  and  lengthening  the 
card.  The  new  indicator  is  all  right  as  long  as  we 
reckon  its  40  spring  as  a  30  spring  which  it  is. 

This  indicator  was  made  by  a  reliable  company 
but  my  sympathy  goes  out  to  the  business  men  who 
have  been  deceived  by  it.  If  we  allow  ourselves  to 
be   deceived   by   the   falsely   marked   spring   it   would 
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make  the  engineer  think  that  he  was  doing  more  work 
than  he  really  is,  hence  it  will  readily  be  seen  why  a 
falsely  marked  spring  is  an  unending  source  of  de- 
ception. 


PIG.    3.       IXDICATORS    COXXEPTED    FOR    TESTING 

I  advise  every  engineer  to  test  his  indicator  witlv 
some  other  engineer's  indicator  as  a  safeguard  against 
such  blunders  as  the  above,  no  matter  how  reliable- 
the   manufacturer.  W.  A.   C. 

[The  connections  given  in  Fig.  3  cannot  be  con- 
sidered correct  for  comparing  3  indicators  as  steam- 
must  travel  farther  to  one  than  the  other  and  the 
effects  of  condensation  in  the  pipes  will  not  be  the- 
same  for  both   instruments. — Editor.] 


Being  re.\dy  for  any  emergency  is  part  of  an  en- 
gineer's duty.  Recently  an  engineer  was  accompanying  a 
much  interested  young  lady  through  the  Baldwin  Loco- 
motive Works,  and  she,  pointing  with  her  parasol  to  a 
large  piece  of  work,  asked,  "What  is  that  thing?" 

"That,"  answered  the  gallant  engineer,  "is  an  engine 
])oiler." 

She  was  much  interested  in  domestic  economy,  and 
inquired  at  once,  "Why  do  they  boil  engines?" 

"To  make  the  engine  tender,"  replied  the  versatile 
guide. 
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PRACTICAL  TEST  FOR  LICENSE 

jr  is  indeed  a  rare  occurrence,  nowadays,  when  one  is 
able  to  pick  up  his  technical  magazine,  steam  jour- 
nal, or  even  "house  organ,"  and  find  nothing  in  regard 
to  the  license  law,  of  this  or  that  state. 

I  am  a  firm  believer  in  the  license,  and  am,  perhaps, 
what  some  of  the  boys  would  call  a  fanatic  on  the  sub- 
ject, yet  this  is  my  first  time  to  air  my  opinion 
through  the  medium  of  any  paper,  and  though  fanatical 
I  may  be,  yet  in  another  way,  and  from  another  view- 
point, I  feel  that  I  am  really  more  reasonable  than 
many  of  my  brothers.  Now,  some  who  have  succeeded 
by  continual  studying  and  memorizing  innumerable 
formulas,  questions  and  answers,  etc.,  in  securing  the 
much  prized  license,  have  not  been  content  with  the 
mere  fact  of  having  it,  but  have  proudly  told  the  whole 
world  that  he  who  could  not  secure  one,  was  mentally 
unfit,  and  should  go  hence,  and  speedily.  This  calls 
to  mind  an  incident  when  I  was  a  mere  apprentice 
in  that  good  old  town  of  Cleveland,  Ohio. 

I  was  but  15  yr.  of  age,  and  had  entered  my  ap- 
prenticeship when  but  12.  We  had,  as  a  recent  ac- 
quisition, an  assistant  superintendent,  who  stood  high 
on  the  ladder  of  the  engineering  profession — witness, 
his  license — having,  by  hard  study  and  a  good  memory, 
obtained  a  first  class  license,  for  somehow  he  had  found 
3  friends  who  also  held  licenses,  and  who  had  endorsed 
his  application  for  one.  And  little  I,  who  had  been 
born  poor  but  honest,  and  had  left  school  at  the  age 
of  13,  in  order  to  learn  to  be  an  engineer,  looked  up  to 
this  great  man  in  awe,  and  fairly  groveled  at  his  feet, 
in  order  to  hear  him  expound  his  wonderful  knowledge 
of  this,  my  "chosen  profession.  One  night,  after  I  had 
come  to  look  upon  him  as  the  greatest  living  man,  we 
had  a  great  fire  in  one  of  the  departments.  At  this  par- 
ticular time,  I  was  serving  in  the  generator  room,  which 
contained  one  16  by  36-in.  Greene,  one  12  by  24,  and  a 
number  of  d.c.  generators.  It  was  my  duty  to  keep 
them  polished  like  the  far  famed  "new  pin,"  and  at  the 
expense  of  many  bruises  and  blisters,  I  had  them  as 
clear  and  clean  as  mirrors.  This  night  I  had  gone 
home,  and  the  works  were  shut  down,  except  the  boil- 
ers, and  the  pumping  department,  when  the  alarm  of 
fire  was  given. 

My  erstwhile  great  friend  was  still  in  the  office,  and 
he  hastened  to  the  generator  department  and  vainly 
attempted  to  start  my  "monstrous"  engine.  I  think, 
as  I  look  back,  that  all  he  ever  knew  about  engines  was 
that  they  used  oil.  In  shutting  down,  the  regular  oper- 
ator had  left  the  governor  "dog,"  on  the  column,  open, 
and  governor  was  down  on  the  "safety,"  and  so  "tap- 
pets" would  naturally  remain  down,  and  the  engine 
take  no  steam.  So  he  (as  I  judged  from  appearances) 
took  all  the  oil  he  could  find,  and  poured  it  all  over 
my  beautiful  steam  chests  and  cylinder-heads. 

I  arrived  about  this  time,  in  company  with  the 
regular  operator,  and  this  mighty  man  of  knowledge 
and  a  first  class  license  "jumped"  him  properly  for  not 
having  used  enough  oil,  as  witness  the  engine  refusing 
to  go,  owing  to  dry  piston,  which  had  stuck  and  frozen 
solid,  and  he  was  trying  to  get  her  loosened  up,  "but 
couldn't  make  it,  he  was  afraid."  The  oil  he  applied 
to  the  exterior.  This  is  the  solemn  truth,  and  can  be 
verified.  The  regular  man,  to  show  his  contempt,  told 
me  to  "start  her  up"  and  busied  himself  with  the  gen- 
erators. It  was  quite  a  struggle  for  me  to  lift  the 
balls  and  turn  the  "dog,"  by  myself,  but  I  did  it, — 
the  "tappets"  rising,  I  threw  over  the  head  end  "toe," 
gave  her  steam,  and  joy  of  joys,  "she  moved,  and 
seemed  to  feel  the  ihrill  of  life  along  her  keel."     This 


gave  me  great  joy,  for  now  I  was  an  engineer,  but  my 
joy  was  tempered  by  the  fact  that  my  idol  had  fallen, 
and  was  broken.  Of  course  I  got  the  swelled  head, 
and  wanted  to  break  my  apprenticeship,  and  go  it 
alone,  for  was  I  not  an  engineer?  But  my  daddy  (and 
oh,  how  I  then  hated  him  for  it)  made  me  stick,  and 
when  I  had  lived  another  15-  yr.  I  blessed  him  for  the 
favor. 

In  looking  back  over  this,  I  find  2  strong  points. 
One  is,  that  a  head  trained  to  retain  formulas  and  rules, 
though  they  may  be  all  correct,  without  the  practical 
hand  to  do  the  work  is  as  likely  to  be  a  detriment  to 
the  community,  as  is  the  untrained  laborer  who  takes 
charge  of  a  large  boiler  plant.  The  other  is,  that  too 
many  of  us  have  come  to  the  conclusion  that  being 
able  to  oil  an  engine  and  open  the  throttle  constitutes 
an  engineer,  and  so  have  broken  training.  In  justice 
to  the  good  engineer  who  has  been  denied  the  benefits 
of  a  technical  scholarship  with  his  practical  training, 
let  me  say  that  there  are  legions  of  him,  who  could 
handle  any  plant,  yet  are  unable  to  convey  their  mean- 
ing in  an  explanatory  way,  owing  to  lack  of  education, 
and  are  therefore  denied  a  license.  I  could  not,  I 
think,  go  today  before  a  board  and  pass,  without  first 
reading  up  and  memorizing  a  great  deal  that,  though 
necessary  to  the  examiner,  has  no  bearing  on  the  prac- 
tical work  in  hand.  I  do  not  attempt,  in  general,  to 
memorize  a  formula,  merely  testing  my  understanding 
of  it,  and  having  it  handy  in  a  reference  library  in  case 
of  need.  And  I  have  carried  my  license  a  long  time,  19 
yr.  in  fact,  merely  having  it  renewed  from  year  to  year. 
Of  course  there  are  also  legions  of  good  men  who  have 
a  great  memory,  and  can,  and  do,  remember  most  of 
their  formulas,  and  for  them  the  license  comes  easy. 

My  remedy  for  the  prevailing  system  would  be  this : 
Compel  every  man  to  carry  a  license — everywhere, 
and  for  any  size,  any  type  engine. 

But  be  reasonable  about  it.  Instead  of  compelling 
the  well  trained,  practical  man  to  take  less  wages  in  a 
field  where  no  license  is  required,  as  nowadays,  have 
each  examining  board  keep  on  hand  perfect  engines — - 
models — of  different  makes,  and  types,  not  assembled, 
and  several  boilers,  set  but  not  fitted.  Have  one  sound 
boiler,  one  cracked,  one  with  broken  flues,  or  braces, 
(the  one  boiler  could  have  all  the  defects).  Then  let 
each  applicant  bring  a  sworn  statement  from  his  em- 
ployer that  this  man  has  been  familiar  with  such  ma- 
chinery, as  second  or  third  man,  for  at  least  one  year. 
(Always  make  the  man  responsible  have  a  license.) 
Under  the  eye  of  the  examiner  let  the  applicant  assem- 
ble correctly  the  different  engines,  naming  each  part,  and 
finally  inspect  the  boilers,  making  an  inspector's  report 
on  them.  This  would  show  up  a  good,  or  a  bad  man, 
as  well  as  the  present  system,  and  allow  the  technically 
untrained  man  a  chance  to  compete  with  the  trained 
man.  Also  it  would  demonstrate  whether  the  technical 
man  knew  anything  or  not.  Grant  a  license  according 
to  demonstrated  ability,  and  be  fair,  as  we  should  be. 
Many  will  say  that  this  would  leave  the  smaller  plants 
without  a  licensed  head.  Not  so.  The  second  and 
third  man  from  the  other  plants  will  fill  these  places, 
and  even  a  clause  could  be  inserted  to  grant  the  small 
plant  man  a  chance  to  try  for  the  license.  The  only 
objection  to  the  small  plant  man  is,  that  he  seldom  is 
acquainted  with  more  than  one  type  of  engine.  If  the 
license  man  of  today,  and  our  brotherhoods  would  work 
more  upon  these  lines,  and  show  more  fraternal  spirit 
in  the  matter  of  aiding  their  professional  brothers,  the 
craft  would  indeed  soon  become  the  one  which  I  viewed 
with  longing,  youthful  eyes,  some  25  yr.  ago. 

John  Pierce. 
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Device  for  Feeding  Boiler  Compound 

pEEDING  of  boiler  compound  in  correct  proportions 
with  a  certain  regularity  is  in  a  great  many  instances 
something  of  a  "hoo-doo"  to  the  engineer.  The  regu- 
larity with  which  it  is  necessary  to  feed  specific  quantities 
of  the  compound,  burdens  the  engineer  or  tender  with 
but  another  troublesome  and  sometimes  disagreeable 
task  if  there  is  no  provision  for  doing  it  automatically. 
Accompanying  sketch  is  of  an  easily  constructed  de- 
vice for  the  purpose  of  automatically  feeding  almost  any 
kind  of  heavy  liquid  compound.  It  can  also  be  manu- 
factured out  of  the  odd  pipe  fittings  generally  lying 
around  the  average  boiler  room  or  plant. 

Compound  reservoir  A  is  simply  a  4  by  lo-in.  nipple 
closed  at  each  end  by  pipe  caps,  the  upper  one  being 
drilled  and  tapped  for  a  1-in.  pipe  plug  for  the  pur- 
pose of  filling  the  reservoir.  Pressure  for  equalization 
or  operating  the  device  is  secured  through  the  ^-in.  pipe 
C,   leading  from  the   feed  line  pipe  to  the  top  of  the 
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BOILER   COMPOUND    FEEDER 

reservoir  A.  The  valve  D  should  be  located  at  some 
accessible  point  as  it  is  closed  with  the  valve  E  when 
filling  the  reservoir.  Leading  from  a  hole  tapped  into 
the  lower  pipe  cap,  pipe  tees  and  nipples  are  so  arranged 
as  to  carry  the  compound  through  the  water  glass  F. 
In  this  manner  the  amount  of  compound  supplied  con- 
tinuously to  the  boiler  is  always  under  observation,  and 
when  empty  the  device  is  readily  and  easily  filled  without 
disturbing  the  water  or  sight  feed  glass  valves  G  and  H, 
which  when  once  set  and  adjusted  will  automatically 
control  and  regulate  the  amount  of  compound  entering 
the  boiler.  F.  W.  Bentley,  Jr. 
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Repairing  a  Hydraulic  Cylinder 

E  had  a  hydraulic  press  in  the  shop  that  one  day 
sprung  a  leak  in  the  cylinder.  It  happened  at 
a  most  inopportune  time  for  there  was  lots  of  work 
to  do  and  every  idle  day  of  the  press  meant  over  $100 
worth  of  work  delayed.  A  new  cylinder  could  not  be 
had  in  less  than  3  weeks. 

The  stroke  of  the  press  was  upward,  in  a  vertical 
direction,  the  cylinder  was  closed  and  cast  solid  at  the 
bottom  and  it  was  at  the  corner  in  the  bottom  where 


the  crack  was  supposed  to  be  though  no  crack  was 
visible  and  its  location  was  determined  only  by  the 
leak  of  oil  which  spurted  out  when  the  gage  got  up  to 
3000  lb.  per  inch.  No  ordinary  plugging  would  hold, 
we  knew,  but  the  engineer  ofifered  a  suggestion  which 
was  accepted  and  acted  upon.  It  worked  so  well  that 
we  were  able  to  use  the  press  until  a  new  cylinder 
came.     A  description  follows  :    ■ 
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REPAIRED    HYDRAULIC    CYLINDER 

The  oil  spurted  out  in  a  line  1^  in.  long.  Centered 
on  this  line  we  drilled  and  tapped  for  a  2-in.  pipe  plug, 
taking  care  to  get  first  class,  full  threads.  A  heavy 
plug,  also  with  good  threads,  was  selected.  In  the 
hole  below  the  part  to  be  occupied  by  the  plug  was 
rammed  Portland  cement,  mixed  stiff,  and  enough  of 
it  so  the  plug  compressed  it.  The  plug,  well  red- 
leaded,  was  screwed  in  as  tightly  as  2  men  on  a  wrench 
could  put  it.  D.  A.  Hawpson. 


Pump   Valve   Repair 

J  WAS  called  to  a  boiler  room  to  look  at  a  Dean  duplex 

boiler  feed  pump.     The  fireman,  who  is  also  engineer, 

told  me  that  the  pump  was  worn  out.     It  was  all  loose 

and  he  had  told  the  superintendent  to  get  a  new  pump. 
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WASHERS    USED    TO    REPAIR   PUMP    VALVE 

I  took  the  cover  off  and  put  thin  washers  on  the 
rod  to  make  up  for  the  lost  motion  of  the  valve  gear, 
put  on  the  cover  and  the  pump  worked  fine. 

John  Aubrey. 
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Expert  Help   When  In  'trouble.      If  You    Want 
Quick.  Jlnswer  Enclose  a  Stamp 
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Questions   and   Answers   on   Everyday   Practice   with 
Hydraulic   Elevators 

"J^OW   much   water   and   air   should   be   carried    in   the 

pressure  tank? 

A.     It   should   be   carried    -/i    full   of   water   and    Ys 
:full'of  air. 

2.     AVhat  occurs  when  the  tank  is  more  than  ^  full? 


TIG.   1.      OUTLINE   OF   HYDRAULIC   ELEVATOR   SHOWING   SAFETY 

ENLARGED 

A.  The  higher  the  water  level  in  the  pressure  tank, 
the  less  volume  of  air  to  expand,  and  when  the  car  is 
.started,  the  pressure  drops  more  suddenly ;   as,   for  in- 


FIG.     2.        MR     PUMPING     ARRANGEMENT     FOR     HYDRAULIC 
ELEVATOR 

Stance,  if  there  was  no  air  and  the  pressure  tank  solid 
full  of  water,  being  nearly  noncompressible — the  instant 
the  pilot  valve  was  opened,  the  ])ressure  would  drop  to 

'AQYO. 

3.     What    would    happen    if   pressure   tank   was    less 
than  half  full  and  the  rest  was  air  under  ])ressure? 


''Illlllllllll 


llillillilllililllllllllllilllllilllllillllilli^ 

A.  In  many  pressure  tanks  the  supply  pressure  for 
the  elevator  cylinder  is  taken  from  the  side  of  the  pres- 
sure tank,  about  5^  from  the  bottom,  and  it  is  obvious 
that  if  the  water  got  below  the  top  of  this  pipe,  the 
air — which  has  a  pressure  of  from  60  lb.  to  250  lb., 
and  in  some  cases  much  more — would  rush  in  through 
the  pilot  and  main  valve  and  against  the  lifting  plunger 
and  bounce  the  car,  and  if  it  had  safety  like  Fig.  i,  it 
would  set  them  solid. 

4.     How  would  you  put  air  into  the  pressure  tank? 

A.  There  are  several  means.  The  best  way  is  to 
have  a  Westinghouse  air  pump,  which  is  the  quickest 
way.  Another  way  is  to  attach  a  pipe  as  shown  in  Fig. 
2,  having  2  check  valves  set  as  shown  at  A  and  a  dis- 
charge valve  at  B.  When  the  plunger  moves  it  draws  in 
air  through  check  C,  and  when  plunger  reverses,  check 
C  closes  and  check  D  opens,  and  air  is  forced  through 
B  to  the  pressure  tank.  This  can  be  left  in  operation 
wdiile  pump  is  in  service.  It  sometimes  takes  several 
hours  to  pump  one  inch  of  air.  After  sufficient  air  is  in, 
close  valves  B  and  C. 

Another  way  is  to  tap  into  the  suction  pipe  of  the 
pump  and  put  a  check  valve  on  it,  E,  so  it  will  draw 
in  air  at  each  stroke;  but  this  air  gets  into  the  pump 
plunger  and  if  care  is  not  taken,  will  cause  short  strokes 
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FIG.  3.   AIR  INLET  ARRANGEMENT  FOR  ELEVATOR  PUMP 

and  churning,  which  is  not  the  case  with  Fig.  2,  because 
the  pipe  is  attached  above  the  plunger  and  the  enlarged 
part  of  the  pipe  is  partially  filled  with  water  all  the  time. 

5.  How  does  air  escape  from  a  pressure  tank? 

A.  Air  escapes  mostly  from  the  top  connections  of 
the  water  glass  around  valve  stem  and  glass  stuffing  box. 

6.  Suppose  too  much  air  was  pumped  in,  how  can 
it  be  let  out? 

A.  By  opening  the  top  water  gage  valve  and  shut- 
ting the  bottom  valve,  and  opening  the  pet  cock  under 
bottom  which  will  give  direct  connection  from  the  top 
of  pressure  tank. 

7.  Suppose  you  had  pressure  tank  J 8  full  of  water 
and  you  wanted  to  decrease  this  quantity? 

A.  Do  not  open  any  pipe  below  water  line,  because 
this  will  onlv  allow  your  pressure  to  drop  and  immedi- 
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atcly  your  pump  will  automatically  start  and  pump  in 
as  much  as  you  let  out.  But  instead  of  letting  out 
water,  you  should  pump  in  some  air  while  making-  a  few 
trips,  and  as  you  pump  in  air  you  will  find  your  water 
level  lowering. 

8.     How  much  water  is  desired  in  the  open  tank? 

A.  From  Yi  to  Vj,  full,  because  if  much  lower,  the 
suction  of  the  pump  would  draw  air  and  the  pump  would 
hammer  itself  to  pieces. 

Q.  Suppose  you  entered  your  pump  room  and  no- 
ticed that  your  water  in  the  open  tank  was  low,  but 
yet  not  exactly  dangerously  low,  what  would  you  do? 

A.  You  should  first  see  w'here  your  water  is  in  your 
pressure  tank,  because  lo  to  i  you  will  find  it  high  in  ' 
there,  because  you  have  lost  air.  Now  it  is  obvious  that 
the  proper  thing  to  do  is  pump  air  into  the  pressure  tank 
first,  which  will  push  the  water  level  down,  and  since 
the  air  is  replacing  the  water  in  the  pressure  tank,  it 
will  be  noticed  that  water  will  rise  in  the  open  tank  as 
long  as  you  pump  air  into  the  pressure  tank,  hence  there 
will  be  no  need  of  extra  w^ater  in  the  open  tank,  except 
lX)ssibly  once  a  week. 

10.  What  care  should  be  given  both  tanks? 

A.  These  tanks  should  be  drawn  ofif  and  cleaned 
out  once  a  year,  inspected,  scraped  and  dried  out,  and 
2  coats  of  red  lead  paint  given  each,  because  these  tanks 
will  pit  and  groove  with  the  best  of  care. 

11.  How  would  you  proceed  to  get  things  in  shajie 
to  run  again  ? 

A.  Put  the  manhole  in  place,  and  if  you  have  a 
Westinghouse  air  pump,  you  can  fill  the  open  tank  and 
]:)ump  water  into  the  pressure  tank  ^  full ;  then  start 
the  air  pump  and  pump  air  in  until  you  have  desired 
pressure.  If  you  have  no  air  pump,  you  can  use  your 
big  elevator  pump  by  having  no  water  in  your  open  tank ; 
simply  start  the  pump  and  it  will  pump  in  about  50  lb. 
pressure  of  air  in  pressure  tank,  which  is  about  the  best 
it  can  do.  Now  let  water  into  the  open  tank,  full,  and 
the  pump  will  pump  this  water  into  the  pressure  tank 
against  the  50  lb.  of  air,  and  by  the  time  the  pressure 
tank  is  %  full  of  water,  it  will  have  compressed  this 
50  lb.  of  air  up  to  a  pressure  that  your  automatic  \)\\m\\ 
regulator  is  set  for  and  your  pump  should  stop. 

12.  How  are  the  plungers  lubricated? 

A.  There  is  a  good  preparation  made  by  the  Lubron 
Co. — a  thick  grease,  which  can  be  put  in  a  pail  and  with 
a  steam  pipe  can  be  boiled  for  about  15  min.  and  is  thor- 
oughly mixed.  This  is  put  into  the  open  tank  and  is 
pumped  over  and  over,  from  one  part  to  all  parts,  and 
thoroughly  lubricates  as  well  as  forms  a  coating  on  the 
inside  of  the  tanks  and  prevents  corrosion  to  a  large 
degree. 

13.  Elevator  pum]is  sometimes  pound  heavily.  How 
can  you   stop  it  ? 

A.  By  referring  to  Fig.  3.  it  will  be  seen  that  a 
■>8-in.  pipe  connects  both  ends  of  one  side  of  water  end. 
There  are  2  ^^-in.  checks,  AA,  set  so  the  plunger  can 
draw  in  air  at  each  stroke  through  pioe  B.  This  air  is 
between  the  plunger  and  the  top  delivery  valves,  and 
makes  a  soft  cushion  instead  of  all  solid  water.  At  the 
same  time,  this  eives  you  air  in  your  pressure  tank  and 
is  sometimes  sufficient  to  make  up  air  that  leaks  out. 

14.  AVhat  about  coudensatioti  in  pumps  alkwvcd  to 
stand  still  too  long? 

.\.  All  elevator  pumps  should  be  run  with  open 
drips  and  one  common  trap  for  them  all,  but  be  sure  to 
put  check  valves  on  each  end  of  drips  so  that  when  get- 
ting steam  on  the  head  end,  it  cannot  blow  through  into 
the  crank  end  and  nut   thrDU."'!!   the  exhaust. 


15-  What  would  yiiu  dci  to  stop  a  bouncing  jjlunger 
elevator  ? 

A.  This  bouncing  indicates  air  in  the  pressure  cyl- 
inder and  can  be  worked  out  by  opening  a  small  valve 
located  below  the  stuffing  box,  at  the  top  of  the  cylinder. 

16.  What  causes  the  grating  sound  that  is  heard  in 
elevators? 

A.  This  may  be  due  to  several  causes :  First,  see 
that  the  side  rails  are  properly  lubricated  with  a  grease 
that  can  be  put  on  with  a  paint  brush ;  or  see  if  the  top 
shoes  are  not  set  out  too  far,  or  that  the  babbit  is  not 
worn  off  the  shoe,  or  there  may  be  a  wire  edge  on  the 
side  rails,  caused  by  rimning  shoes  iron  to  iron.  Care 
should  be  taken,  when  the  shoes  are  rebabbited,  to  file 
off  this  bur  edge,  or  the  shoes  will  soon  need  to  be 
babbited  again. 

17.  What  does  it  indicate  when  the  cylinder  stuffing 
l)ox  persists  in  leaking  in  a  plunger  elevator? 

A.  It  shows  that  the  car  is  out  of  plumb,  and  the 
shoes  are  pushing  to  one  side,  which  should  be  slack- 
ened on  one  side  and  ti'2'htcned  on  the  other. side. 


TO  Cy/./MOERi  FROM  CVLINDER 

Fie.  M- 


TO  CVLINDER 
SUPPLY  DISCH>*f?&E 
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FIG.    4.      CROSS-SECTTON    OF    ELEVATOR    PILOT    VALVE 
FIG.     5.       PILOT    V.VLVE     SHOWING     TILLKR     ROPES 


18.  What  is  the  cause  of  hydraulic  elevators  creep- 
ing when  the  operating  lever  is  central? 

A.  There  are  several  causes:  First,  if  the  pilot 
valve  D,  Fig.  4,  is  not  set  properly,  or  if  the  tiller  ropes 
A  and  A,  Fig.  5,  have  not  been  taken  up  equally.  But 
the  most  common  cause  is  bits  of  packing  from  the 
cylinder  packing  getting  into  the  3  small  port  holes  that 
lead  from  the  pilot  valve  D  to  the  main  valve.  This 
can  be  prevented  by  having  a  strainer  like  Fig.  6  at- 
tached to  the  supply  E  at  X,  which  supplies  pressure  to 
move  the  main  valve  whenever  the  elevator  will  not 
stand  in  one  place  with  operating  lever  in  the  center. 
First  I  advise  taking  out  the  4  bolts  in  the  pilot  valve  D, 
which  will  allow  the  pilot  to  be  taken  off,  and  in  almost 
every  case  I  have  found  bits  of  packing  in  the  3  ports; 
but  before  doing  this,  close  both  supply  and  discharge. 
If  this  does  not  remedy  the  trouble,  you  should  start  at 
the  beginning  and  reset  the  valve  and  lever.  First  see 
that  the  whiffletree  lever  K,  Fig.  5,  is  square  across 
when  the  operating  lever  in  the  car  is  central.  Now 
loosen   the  checknul   tliat   secures  the  pilot   D  to   rod   C 
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connection,  and  now,  with  car  operating  lever  in  center, 
open  the  supply  No.  i  valve  leading  from  pressure  tank, 
and  if  the  valve  is  set  right,  the  car  will  not  move; 
but  if  it  should  creep,  you  must  take  a  screw-driver  and 
put  it  in  the  end  of  pilot  valve  D  at  Y,  Fig.  4,  and  screw 
it  in  or  out,  depending  on  which  way  the  car  is  creep- 
ing, until  the  car  stands  still.  If  this  will  not  stop  it, 
you  must  have  a  new  pilot  valve,  if  it  is  a  solid  valve, 
because  it  has  worn  small  and  is  leaking.  This  can  be 
proven  in  3  different  ways :  First,  when  the  operating 
lever  is  central,  put  your  ear  down  to  the  valve  and  you 
can  easily  hear  the  water  going  by  it;  second,  discon- 
nect the  pilot  valve  exhaust,  which  is  a  V2-in.  pipe  coming 
from  the  back  of  the  pilot  valve  and  going  into  the  open 
tank ;  or  watch  the  lever  D^  that  is  connected  to  the  main 
valve,  and  if  it  continues  to  move  as  if  creeping,  it 
shows  that  water  is  getting  by  the  pilot  valve  D,  and  it 


-2^^ 


FIG.  6.   STRAINER  TO  BE  PLACED  ON  PILOT  VALVE 

FIG.  7.   VALVE  SHOWING  LEATHER  CUPS 

PIG.  8.  CHOKER  VALVE 

will  move  the  main  valve  and  the  main  valve  will  allow 
pressure  to  go  into  the  lifting  cylinder,  and  the  car 
will  move  up  or  down  when  passengers  are  getting  on, 
which  has  been  the  means  of  causing  many  accidents 
and  much  loss  of  life;  and  still  another  cause  is  the  cup 
leathers  in  the  main  valve  AAAA,  Fig.  7.  If  they 
get  scored  by  grit  getting  in,  or  leathers  are  worn 
small,  vv^ater  will  leak  by  them  from  the  cylinder 
and  allow  the  car  to  creep  down.  It  is  only  a  20-min. 
job  to  put  in  new  leathers,  and  the  length  of  time  they 
will  last  is  most  uncertain,  as  I  have  seen  some  last 
2  yr.  and  others  not  more  than  3  months,  because  this 
is  governed  by  the  number  of  trips,  the  quality  of  leather, 
the  inside  condition  of  the  main  valve  E,  Fig.  4,  cylinder 
wall,  and  the  amount  of  sediment  in  uncleaned  tanks. 

19.  What  is  the  cause  of  cars  going  into  the  roof 
or  on  the  bumpers? 

A.  This  is  due  to  the  limit  stops  which  operate  the 
choker  valve,  Fig.  8  and  H,  Fig.  2,  not  striking  soon 
enough  or  else  the  choker  valve  is  leaking,  which  is  a 
most  common  trouble. 

20.  How  would  you  find  the  gear  of  a  hydraulic 
elevator  ? 

A.  If  the  up  travel  of  the  car  is  divided  by  the 
stroke  of  the  piston,  it  will  give  the  gear  of  the  car. 
This  method  is  not  necessary,  because  you  can  count  the 
number  of  ropes  that  go  up  from  the  piston  rod  sheaves. 
If  but  one  rope  goes  up,  it  is  a  i  to  i  gear,  because 
with  I  in.  rise  of  piston,  the  elevator  lowers  i  in.,  and 
if  2  ropes  go  up  from  piston  rod  sheaves,  it  is  a  2  to  i 
gear,  and  so  on. 

21.  How  would  you  proceed  to  get  an  elevator  off 
the  safeties  if  they  were  like  Fig.  i  ? 

A.  It  will  be  seen  that  as  long  as  the  lifting  rope 
E  remains  tight  enough  to  overcome  the  counterweight, 
the  safeties  will  not  take  hold,  unless  by  excessive 
bouncing  the  roller  C  will  rise  off  from  its  resting  pin 
D  and  hold  up  the  car;  but  if  the  lifting  rope  E  should 


break,  lug  F  would  drop  down  bearing  against  lever 
G  G,  and  the  counterweights  would  pull  on  crossbar  H 
and  cause  the  end  of  lever  G  to  rise  against  the  nuts  I, 
which  in  turn  would  raise  A,  which  has  a  shelf  at  the 
bottom,  at  X,  upon  which  rests  the  safety  roller  C,  and 
wedges  it  against  the  side  rail  with  a  powerful  jamming 
pressure,  and  will  suspend  the  elevator  in  the  air.  Both 
sides  of  the  elevator  are  supplied  with  this  same  space 
left  between  nuts  and  lever  at  I.  This  is  advisable, 
because  through  a  slight  drop  of  F,  due  to  a  sudden  stop 
on  the  up  trip,  it  would  not  raise  A  and  cause  safety  to 
take  hold.  To  get  off  the  safeties,  and  if  the  lifting 
ropes  E  are  slack,  it  is  only  necessary  to  tighten 
the  lifting  rope  and  slightly  raise  the  car  and  A  and 
roller  C  will  both  drop  down  and  rest  on  pin  D.  The 
side  rails  should  always  be  dressed  with  a  file  after  the 
above,  because  the  rails  will  be  found  to  be  cut  by  the 
roller  C. 

If  the  car  travels  by  the  top  floor,  it  will  be  found 
that  the  slide  M,  Fig.  2,  strikes  N  too  late  and  N  can 
be  moved  to  the  left  until  the  elevator  stops  even  with 
the  floor,  and  if  it  goes  below  the  bottom  floor,  N  x  can 
be  moved  to  the  right  until  the  elevator  stops  even.  They 
are  attached  to  choker  rod  L  which  operates  choker 
valve  H  at  top  and  bottom  limits  at  Fig.  2. 

The  layout  as  shown  at  Fig.  2  represents  the  hydraulic 
elevator  system  in  comrnon  use. 

22.  How  would  you  proceed  to  start  up  for  pas- 
senger service? 

A.  First  open  suction  valve  3,  then  bypass  4;  now 
start  steam  pump  valve  5.  The  pump  will  now  be  pump- 
ing from  "open  tank  to  open  tank,"  after  pump  is  thor- 
oughly warmed  up.  Then  open  valve  6  and  close  valve 
4,  and  now  the  pump  will  pump  water  into  pressure  tank 
until  it  gets  pressure  up  to  where  the  automatic  Mason 
pressure  regulator  is  set  for,  when  it  will  close  and  pump 
is  stopped.  The  elevator  cannot  be  started  yet;  so  next 
open  valves  i  and  2,  and  everything  is  in  operating  order. 
To  shut  down,  close  valves  in  this  order,  5-3-6-1-2  and 
open  4.  A.  C.  Waldron. 


Resistance  for  Motor 

"Y^^E  have  a  2-hp.  115-volt  d.c.  shunt  wound  motor. 
We  generate  220  volts  d.  c.  Would  you  please 
give  me  formula  for  figuring  the  size  of  resistance  coil 
to  be  placed  in  series  with  the  armature?       J.  W.  N. 

A.  The  2  hp.  in  115  volts  will  require  about  16^4 
amp.,  allowing  for  80  per  cent  efficiency  and  suppos- 
ing the  motor  to  run  at  full  load. 

To  use  up  105  volts  with  16^4  amp.  current,  would 
require  a  resistance  of  practically  7  ohms.  The  method 
is,  first,  the  watts  required  will  be  746  for  each  horse- 
power, and  for  2  hp.,  will  be  2  times  746.  Dividing 
this  by  the  voltage  115  at  the  motor  terminals,  and 
by  the  assumed  efficiency  0.8,  gives  16.2.  The  volts 
to  be  used  up  in  the  resistance  will  be  220  — 115  = 
105.  The  resistance  required  would  then  be  105  -~ 
16.2  =  6.42  ohms. 

It  would  be  necessary  to  have,  therefore,  a  resist- 
ance with  a  current  capacity  of  16  amp.,  and  with  a 
resistance  of  7  ohms,  if  the  motor  were  to  run  at  full 
load  all  the  time.  If,  however,  the  motor  were  to 
carry  only  half  load,  then  it  would  draw  about  8  amp. 
current,  and  to  use  up  the  105  volts,  would  require 
105  H-  8  =  about  13  ohms. 

You  would,  therefore,  have  to  supply  a  resistance, 
which  could,  of  course,  be  varied — the  part  to  be  used 
for  full  load  having  capacity  for  16  amp.  and  resist- 
ance of  7  ohms,  and  an   additional   section  having  a 
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capacity  of  8  amp.  and  a  resistance  of  6  ohms.  This 
would  take  about  a  No.  8  iron  wire  for  the  full  load 
resistance,  and  would  require  about  1600  ft.,  and  for 
the  additional  half  load  resistance,  No.  12  wire,  about 
500  ft. 

This  would  be  rather  a  bothersome  thing  to  handle, 
and  also  you  would  be  wasting  the  energy  required 
to  force  current  through  the  resistance,  which  would 
be  in  proportion  to  that  utilized  in  the  motor  as  105 
to  115;  or  to  get  2  hp.  delivered  by  your  motor,  you 
would  waste  1.83  hp. 

The  best  thing  to  do  is  to  get  a  220-volt  motor  and 
sell  the  115-volt.  ^  A.  L.  R. 


4H-     I   2R 


V- 


-0.608 


Locomotive  Boiler  Construction 

YV^HERE  is  the  weakest  place  in  a  locomotive  style 
boiler  and  in  what  way  do  you  figure  the  safe 
working  pressure?  Where  can  I  get  a  catalog  with 
drawing  showing  bracing  of  one  of  these  boilers? 
What  is  the  proper  way  to  change  from  noncondens- 
ing  to  condensing  in  Corliss  engines,  single  or  double 
eccentric?  S.  D.  S. 

A.  The  weakest  part  of  a  locomotive  type  boiler 
is  the  crown  sheet.  As  a  general  rule,  this  is  the 
point  where  rupture  occurs  in  an  explosion,  and  is 
due  partly  to  the  fact  that  it  is  subject  to  the  most 
intense  heat  from  the  fire,  it  is  nearly  flat  in  some 
boilers,  and  has  to  be  stayed  by  some  form  of  stay- 
bolts  or  braces,  which  are  inaccessible  for  inspection, 
its  shape  is  such  that  scale  is  easily  collected,  and  is 
very  difficult  to  remove.  Also,  there  is  very  little 
water  above  it  to  protect  it  from  the  fire,  and  it  is 
easily  overheated. 

In  figuring  the  safe  working  pressure  of  the  boiler 
the  several  parts  should  be  figured  separately,  and 
the  one  which  shows  the  least  maximum  allowable 
pressure  is  the  one  taken  as  the  safe  pressure.  The 
maximum  allowable  pressure  as  figured  from  the 
barrel  is : 

TXtX  E 

(A)  P  = in  which  P  =  maximum  allow- 

RXF 
able  pressure;  T  =  tensile  strength  of  the  plate;  t  = 
the  minimum  thickness  of  plate  in  inches ;  E  =  effi- 
ciency of  the  longitudinal  joint  which  is  determined 
by  analyzing  the  joint  as  described  in  the  book  of 
rules;  R  =  the  radius  of  the  shell  in  inches;  F  =  the 
factor  of  safety  which  for  this  type  of  boiler  is  6. 
The  lowest  per  cent  of  efficiency  as  found  in  this 
manner  is  used  in  the  above  rule. 

To  find  the   maximum   allowable   pressure   on   the 

SXa 

staybolted    surface    (P>)    =  P,    in    which    S  = 

A 
the  allowable  stress  in  nounds  per  square  inch,  per 
cross-sectional  area,  which  for  sizes  up  to  1%  in.  is  6500 
lb  per  sq.  in.  and  over  1^^  in.,  7000  lb.  per  sq.  in. ;  A= 
area  of  surface  between  4  bolts  which  is  considered 
as  the  area  supported  bv  one  bolt;  a  =  net  area  of 
staybolt  at  root  of  thread  less  the  area  of  the  telltale 
hole.  The  area  at  the  bottom  of  the  thread  is  found 
bv  the  rule  D  —  (p  X  l.'^32)  =  d,  in  which  D  r^  the 
diameter  of  the  bolt  over  the  thread:  p=^the  pitch  of 
the  thread  ;  d  =  the  net  diameter  at  the  root  of  thread  ; 
1.732  =  a  constant.  The  area  of  fd)  less  the  area  of 
the  telltale  hole  is  the  value  fa)  in  the  above  rule. 

In  figuring  the  stress  on  the  stayrods  the  area 
supnorted  is  taken  as  the  area  of  the  segment  of  a 
circle,  the  arc  of  which  is  about  3  in.  from  the  shell, 
and    the   chord   2^    in.   above   the   top   of   the   tubes. 


This  area  is  found  by  the  rule, 

3  H 

equals  the  area  of  the  segment  to  be  stayed,  in  which 
H  is  the  height  of  the  segment,  and  R  the  radius  of 
the  boiler  less  3  in. 

The  maximum  allowable  pressure  on  the  braces 
is,  (C).  Total  area  of  rods  supporting  the  head  times 
the  allowable  stress  in  pounds  per  square  inch  of 
cross-sectional  area  divided  by  the  area  of  the  seg- 
ment gives  the  maximum  allowable  pressure  on  the 
braces.  The  maximum  allowable  stress  on  the  braces 
per  square  inch  of  cross-sectional  area  runs  from  6500 
to  9000  lb.  per  square  inch,  depending  on  the  material 
and  kind  of  brace. 

The  lowest  allowable  pressure  found  by  the  rules 
(A),  (B)  or  (C)  should  be  taken  as  the  maximum 
allowable  working  pressure.  Gussett  stays  are  figured 
in  the  same  manner  as  longitudinal  or  crowfoot  stays. 
In  figuring  the  safe  working  pressure  it  should  be 
ascertained  as  far  as  possible  that  all  the  staybolts 
and  braces  carry  their  share  of  load,  and  that  none 
of  them  are  broken. 

2.  I  do  not  know  of  any  catalog  that  will  give 
you  any  definite  information  concerning  the  bracing 
of  these  boilers.  The  book  "Steam  Boilers"  by  Pea- 
body  and  Miller,  which  you  can  likely  find  at  the 
Public  Library  gives  detailed  information  with  numer- 
ous drawings  on  this  type  of  boiler,  and  there  are 
several  other  books  that  may  be  found  there. 

3.  This  I  think  refers  to  the  valve  setting.  An 
engine  will  run  either  noncondensing  or  condensing 
with  the  same  valve  setting.  As  a  rule,  however,  it 
is  customary  to  increase  the  compression  when  chang- 
ing to  run  condensing.  If  the  engine  has  a  single 
eccentric,  the  exhaust  valve  rods  would  be  adjusted 
to  increase  the  compression.  In  the  double  eccentric 
engine  both  the  exhaust  rods,  and  the  angular  advance 
of  the  exhaust  eccentric  might  be  changed.  In  case 
the  engine  was  compound,  it  might  be  necessary  to 
change  the  cutoff  in  the  low-pressure  cylinder  to 
divide  the  load  equally,  and  probably  the  compression 
in  the  high-pressure  cylinder  would  not  be  changed. 
There  is  no  absolutely  correct  way  to  change  from 
noncondensing  to  condensing  but  each  case  would 
depend  on  the  existing  conditions.       J.  C.  Hawkins. 


Calcium  Chloride  for  Brine  Tank 


I 


N  the  plant  where  I  am  employed,  our  tank  contains 
455  gal.  of  salt  brine,  by  weight  about  4350  lb.  We 
intend  to  change  from  salt  brine  to  chloride  of  calcium 
brine.  Kindly  explain  how  much  calcium  I  need  to 
charge  our  tank,  and  how  to  charge  it.  J.  B. 

A.  If  you  have  455  gal.  of  salt,  weighing  4350  lb., 
it  weighs  9.56  lb.  per  gallon,  or  is  about  18  per  cent 
solution. 

This  would  have  a  freezing  point  of  8  deg.  F..  and 
to  get  the  same  freezing  point  with  a  calcium  chloride, 
would  call  for  about  17  per  cent  solution,  which  needs 
1.5  lb.  of  calcium  chloride  per  gallon.  For  455  gal., 
this  would  take  683  lb.,  or  say  700  lb.  for  good  measure. 

The  method  of  making  the  brine  is  the  same  whether 
salt  or  calcium  chloride  is  used.  A  box  or  barrel  with 
a  false  bottom  3  in.  above  the  real  bottom,  and  per- 
forated with  J4-in.  holes,  is  used ;  the  calcium  chloride 
is  spread  on  this  false  bottom,  and  a  stream  of  water 
fed  in  below  and  running  out  at  the  top.  Allowing  the 
water  to  run  through  slowlv  will  give  a  saturated  solu- 
tion which  can  be  reduced  to  the  desired  percentage 
in  the  brine  tank.  A.  L.  R. 
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General  Engineering  Questions 

JJOW  many  amperes  are  there  in  a  horsepower  d.  c. 
current?    I  figure  3.39  amp. 

2.  In  a  triple  butt  strap  joint,  why  is  the  second 
row  of  rivets  in  double  shear  used  for  figuring? 

3.  On  cards  from  a  high  speed  engine  which  has 
the  more  compression,  card  from  a  no  load  or  card 
from  a  full  load? 

4.  With  Corliss  valves,  at  what  part  of  the  stroke 
of  an  engine  are  the  valves  balanced? 

5.  Why  do  they  allow  more  pressure  on  an  in- 
ternal fired  boiler  than  on  an  external  fired  boiler? 

6.  When  you  figure  a  locomotive  boiler  what 
parts  do  you  have  to  be  careful  to  look  after  in  figur- 
ing? 

7.  Where  does  the  water  enter  in  a  locomotive 
type  of  boiler? 

8.  Where  is  the  combustion  chamber  in  a  loco- 
motive type  boiler? 

9.  If  one  of  the  governor  reach  rods  should  get 
broken  so  that  you  could  not  get  the  measurement, 
how  could  you  get  the  correct  length  for  a  new  one? 

W.  B. 
A.     The   number   of   amperes   in   one   horsepower 
depends  on  the  voltage.     One  horsepower  equals  74G 

746 
watts.     If  the  voltage  is  110  the  amperes  will  be 


110 


746 


220 


=  6.781   amp.,   at   220   volts   it  would   be 

746 

amp.,  500  volts  is  =1.49  amp.,  etc. 

500 

2.  In  the  triple  riveted  butt  joint  with  double 
cover  plates  the  pitch  of  the  second  row  is  used  in 
figuring  the  efficiency  of  the  joint  because  the  rivets 
in  this  row  are  in  double  shear  without  anything  to  back 
them  up,  while  the  rivets  in  the  first  row  are  strength- 
ened by  the  row  of  rivets  back  of  it  through  the  cover 
plate,  and  the  probable  failure  of  this  row  would  be 
in  case  all  the  rivets  sheared.  As  you  will  notice 
in  the  book  of  boiler  rules,  the  joint  may  fail  (1)  by 
tearing  the  plate  between  the  holes  in  the  second  row 
and  crushing  the  butt  strap  in  front  of  one  rivet  in 
the  outer  row;  (2)  by  tearing  the  plate  between  the 
holes  in  the  second  row  and  shearing  one  rivet  in  the 
outer  row.  There  are  other  ways  in  which  the  joint 
might  fail,  but  these  are  the  principal  ones  in  which 
the  pitch  of  the  rivets  in  the  second  row  is  considered. 

3.  In  the  usual  type  of  single-valve  high-speed 
engine  the  diagram  taken  with  a  light  load  will  show 
higher  compression  than  with  full  load.  In  some  of 
the  high-speed  2  and  4-valve  engines  this  is  not  al- 
ways the  case  as  some  of  them  give  a  constant  com- 
pression at  all  loads,  the  only  event  that  is  changed 
is  the  point  of  cutofi^. 

4.  This  I  assume,  to  mean  :  At  what  part  of  the 
stroke  is  the  pressure  on  the  under  side  of  the  valve 
equal  to  the  pressure  on  top  of  the  valve?  In  steam 
valves  this  occurs  when  the  valve  is  open  for  an  admis- 
sion, at  which  time  the  pressure  is  practically  equal 
on  both  sides  of  the  valve,  neglecting  its  weight.  If 
the  compression  rises  above  the  pressure  in  the  steam 
chest,  however,  the  valve  may  be  exactly  balanced. 
On  the  exhaust  valves,  if  the  cutofif  is  early  enough 
to  bring  the  expansion  line  down  to  the  atmospheric 
Mne  or  below,  the  valves  will  be  balanced.  This  will 
(iccur  near  the  end  of  the  stroke,  if  at  all. 


5.  The  working  pressure  on  all  boilers  is  figured 
in  the  same  manner,  except  that  a  higher  factor  of 
safety  is  required  on  boilers  externally  fired  in  which 
a  lap  riveted  seam  is  exposed  directly  to  the  products 
of  combustion.  This  includes  the  horizontal  tubular 
boiler  on  account  of  its  girth  seam,  but  not  the. inter- 
nal fired  type  in  which  there  is  usually  no  such  seam 
exposed.  The  Ohio  boiler  rules  use  the  same  factor 
of  safety  unless  the  boiler  is  over  36  in.  in  diameter, 
then  a  lower  factor  is  allowed,  which  gives  a  higher 
working  pressure   with   the   same   thickness   of  plate. 

6.  In  figuring  the  working  pressure  of  a  locomo- 
tive type  boiler,  I  would  be  very  careful  to  see  that 
the  crown  sheet  stays  were  in  good  condition,  and  not 
wasted  away,  also  that  the  staybolts  were  in  good 
condition,  and  none  of  them  broken.  These  bolts  are 
subjected  to  a  very  severe  strain,  and  some  of  them 

'are  inaccessible  for  close  inspection.  Also  examine 
closely  the  condition  of  the  fire  plates  of  the  water 
leg  at  the  mud  ring.  This  part  is  exposed  to  the 
action  of  the  acids  in  the  ashes  and  is  liable  to  become 
badly  corroded. 

7.  The  locomotive  type  of  boiler  is  frequently  fed 
in  the  water  leg  through  the  blowoff  connection,  which 
is  usually  located  at  the  rear  of  the  furnace.  This  is 
a  poor  location  for  the  feed  for  the  reason  that  it 
causes  severe  strains  in  the  furnace  sheets,  sometimes 
cracking  them,  as  well  as  frequently  developing 
trouble  in  the  staybolts  in  the  vicinity  of  the  feed 
discharge.  This  type  of  boiler  can  be  fed  at  prac- 
tically any  point  in  the  barrel,  or  front  head  below 
the  water  line;  or  if  the  boiler  is  of  large  size,  and 
equipped  with  a  manhole  in  the  top  of  the  shell,  a 
steam  space  feed  may  be  used  to  advantage. 

8.  The  combustion  chamber  in  the  locomotive 
type  boiler  is  the  space  in  the  fire  box  above  the  fuel 
bed.  This  is  very  small,  hence  the  combustion  is 
incomplete,  and  much  smoke  is  the  result,  except  at 
very  light  loads. 

9.  To  get  the  length  of  the  missing  rod,  block 
the  governor  up  to  about  the  usual  running  height, 
unhook  the  reach  rod,  and  put  in  the  starting  bar. 
Hook  up  the  valve  on  which  the  governor  rod  is  in 
place.  Turn  tlie  wristplate  until  the  latch  strikes  the 
knockofif  cam,  and  releases.  Then  notice  how  far 
the  center  line  on  the  wristplate  has  moved  from  the 
line  on  the  hub  showing  the  limit  of  travel.  Set  a 
pair  of  compasses  to  this  distance.  Next  hook  up  the 
other  valve  on  which  the  rod  is  missing,  and  draw  it 
up  until  the  marks  on  that  side  are  the  same  distance 
apart  as  measured  by  the  compasses.  Hold  the  wrist- 
plate in  that  position,  and  move  the  knockofif  cam 
around  until  it  releases  the  latch.  Then  measure 
the  distance  from  the  end  of  the  reach  rod  head  on 
the  knockoff  cam,  to  the  end  of  the  head  on  the  gover- 
nor lever,  and  add  about  1^  in.  on  each  end  for  thread. 
The  length  of  the  thread,  its  diameter  and  pitch  may. 
he  found  from  the  other  rod,  also  the  diameter  of 
the  body  of  the  rod.  This  will  give  an  approximate 
measurement.  After  putting  in  the  new  rod  the  cutofif 
can  be  equalized  by  the  indicator.     J.  C.  Hawkins. 


Mank.mo,  Minn.  City  Council,  failing  to  receive 
a  satisfactory  proposition  from  the  Consumers'  Power 
Co.,  for  renewing  the  street  lighting  contract,  which  ex- 
pires Dec.  I,  has  voted  unanimously  to  install  a  municipal 
lighting  plant,  and  will  at  once  secure  competent  engineers 
to  i)repare  the  necessary  plans  and  specifications.  It  is 
likely  that  a  plant  large  enough  to  do  commercial  lighting 
will  l)c  installed. 
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m       Firolblleinm^  For  DiscuEs^iom  B^  Readers 

■  What   Would  You  T>o  If  You  Had  These  Conditions  To  Meet? 


Heat  Value  of  Fuels 

YY^HICH  has  more  heat  units,  Hocking  Valley  screen- 
ings or  mixed  hard  and  soft  wood  sawdust  and 
shavings  fired  under  ordinary  conditions  and  on  coal 
grate  bars,  ^-in.  openings,  horizontal  tubular  boilers? 
I  am  in  a  position  to  buy  2000  lb.  of  these  shavings 
for  $1.00,  coal  is  costing  us,  put  in  coal  bin,  $3.60. 
This  is  a  woodworking  plant  and  we  do  not  have 
enough  shavings  and  sawdust  to  run  the  plant. 

E.  K. 

Length  Required  to  Shorten  Belt 

|-JO\\^  much  should  be  cut  from  the  actual  length  of 
a  1-ply,  2-ply,  and  3-ply  leather  belt  to  make  it 
tight  enough  to  carry  the  load  allowable  on  such  belts? 
Conditions  are  a  double  leather  belt  2iy2  in.  wide, 
81  ft.  2y^  in.  long,  running  from  a  12-ft.  flywheel 
to  a  68-in.  pulley  on  main  line  shaft.  The  distance 
around  the  pulleys  is  82  ft.  3i/^  in.,  showing  a  stretch 
of  13  in.  on  the  belt.  That  was  too  slack  to  carry  the 
load. 

The  belt  will  be  made  3-ply  before  being  put  on 
again.  How  much  shorter  would  you  advise  making 
it?    It  is  to  be  spliced  as  an  endless  belt. 

The  belt  has  been  in  service  about  14  yr.,  running 
6  months  a  year,  132  hr.  a  week.  It  averages  about 
32  oz.  per  square  foot,  2-ply.  W.  L.  B. 


Valve  Rattle 


^^E  have  in  operation  at  a  coal  mine  here  a  16  by 
32-in.  direct  connected  hoisting  engine.  The 
valves  are  balanced  (slide)  by  means  of  a  heavy  pres- 
sure plate  held  to  the  back  of  the  valve  by  4  coil 
springs.  When  the  engine  is  drifting,  the  pressure 
plate  and  valve  rattle  in  an  annoying  and  disagreeable 
manner,  due  to  the  partial  vacuum  created  by  the  mov- 
ing pistons.  I  have  tried  to  overcome  this  by  using 
heavier  springs  on  the  back  of  the  pressure  plate,  but 
to  no  avail. 

I  called  the  builders'  attention  to  the  matter,  asking 
them  to  furnish  me  a  steam  chest  check  for  each  en- 
gine. They  answered  by  sending  me  2  oldfashioned 
i]/4-m.  line  checks  commonly  used  for  and  on  feed 
lines  to  boilers.  Kindly  give  me  some  advice  in  the 
matter.  Are  they  suitable  for  the  purpose  for  which 
I  need  them?  If  so,  are  they  large  enough?  Our 
boilers  carry  100  lb.  gage  pressure.  The  engine  lifts 
the  load  230  ft.  in  10  sec.  F.  W.  O. 


Reading  Wattmeters 

JN  the  issue  of  July  1,  J.  I.  asks  for  information  about 
reading  wattmeters,  and  gives  4  sets  of  dials  to  be 
read. 

Reading  a  wattmeter  seems  to  be  one  of  the  hardest 
easy  things  that  falls  to  the  lot  of  an  engineer.     The 
chief  cause  of  error  is  due  to 
hands. 


There  are  2  rules  which,  if  rigidly  followed,  will 
make  reading  meters  easy.  The  first  is  that  the  head- 
ing over  a  dial  represents  the  quantity  when  the  dial 
finger  has  made  a  complete  revolution;  and  each  of 
the  10  spaces  around  the  dial  signifies  0.1  of  the  quan- 
tity over  the  dial.  For  instance,  if  a  dial  labeled  10,- 
000,000  has  the  hand  pointing  at  2,  it  should  be  read 
0.2  of  10,000,000  or  2,000,000  and  not  20,000,000.  The 
second  rule  is,  that  when  a  finger  points  at  or  quite 
closely  to  a  figure  on  the  dial,  always  look  at  the  next 
lower  dial  to  determine  whether  or  not  the  finger  has 
reached  the   dividing  point. 

In  reading  time  on  a  watch,  a  person  unconsciously 
looks  at  the  minute  hand,  to  determine  whether  it  is 
past  or  not  past  the  even  hour.  Suppose  we  have  the 
hour  hand  pointing  directly  at  2  o'clock  and  the  minute 
hand  at  5  min.  past.  Without  the  minute  hand,  we 
could  not  tell  whether  it  was  2  o'clock  yet,  as  the 
movement  of  the  hour  hand  in  one  hour  is  too  small, 
and  the  hand  might  not  be  set  correctly  anyway. 

The  best  way  to  set  the  hands  is  to  wait  until  the 
hand  on  the  largest  dial  points  directly  at  a  division 
point  and  then  set  all  the  otlier  hands  to  zero. 

John  Bailey. 


Length  of  Indicator  Cards 


I 


N  reply  to  the  question  of  W.  I.  in  Aug.  15  issue, 
page  807,  the  indicator  cards  vary  in  length,  even 
with  the  same  cord  and  indicator  attached.  Theoret- 
ically, there  should  be  no  difference  in  the  length  of 
diagrams,  all  things  being  the  same.  Yet,  stretch  of 
the  cord,  inertia  of  the  drum,  and  loose  fittings  in  re- 
ducing motion,  or  even  method  of  hooking  up,  have 
some  bearing  on  the  card  length.  If  the  cord  is  un- 
usually long — say,  about  3  or  4  ft.  or  more — the  vibra- 
tion set  up  may  have  a  tendency  to  vary  the  length  in 
the  different  cards,  or  even  for  the  different  ends  of 
the  same  cards. 

The  increase  or  decrease  of  load  should  have  no 
bearing  whatever  on  the  variation  of  length  of  the 
card,  especially  not  to  the  extent  of  Y^  in-  hi  4.  The 
stroke  of  the  engine  remains  practically  constant,  and 
the  reducing  motion  will  likewise  give  a  constant 
length  for  the  card.  F.  W.  B. 


For  cle.'KNing  concrete  surfaces  of  stains  due  to 
weather  and  other  causes,  a  wash  of  dilute  hydrochloric 
acid,  I  part  commercial  30  per  cent  acid  to  5  parts  water, 
has  been  effective  in  the  Panama  Canal  zone.  The 
surface  of  the  concrete  is  brushed  over  with  solution  and 
afterwards  rinsed  with  clear  water  which  removes  all 
discoloration.  Watch  is  now  being  kept  to  see  whether 
there  are  any  after  effects  or  return  of  the  stains. 


defective  setting  of  the 


No  LIFE  IS  WASTED  in  the  great  worker's  hand.  The 
gem  too  poor  to  polish  in  itself,  we  grind  to  brighten 
others. 

— Philip  James  Bailey. 
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EXPOSING    ONESELF    TO    PROMOTION 

"What's  the  use?  You  don't  get  no  credit  for  it." 
How  often  one  hears  expressions  similar  to  this, 
from  men  employed  in  almost  every  trade  and  pro- 
fession, but  one  finds  it  more  among  those  employed 
in  factories  than  elsewhere,  and  it  has  found  its  way 
even  to  the  field  of  power,  which  is  to  be  regretted. 

In  many  large  establishments,  where  the  employes 
number  well  on  into  the  thousands,  or  even  hun- 
dreds, where  there  are  gathered  together  men  of  many 
temperaments,  it  is  but  natural  to  expect  to  find  men 
of  many  ideas  as  to  what  constitutes  a  proper  attitude 
toward  the  firm  and  the  several  foremen  and  others 
who  have  direct  charge  of  the  production. 

The  idea  is  all  too  prevalent  that  the  firm  is  in 
duty  bound  to  give  employment  to  men,  irrespective 
of  their  skill,  or  ability  or  of  their  interest  or  dis- 
interest in  the  welfare  of  the  firm. 

For  many  years,  and  especially  during  the  last 
decade,  there  has  been  a  large  increase  in  the  num- 
ber of  employers  who  are  inaugurating  the  profit 
sharing  plan  or  a  pension  fund  for  faithful  and  con- 
tinued service,  or  benevolent  associations  for  the  use 
of  employes. 

This  is  an  age  of  intricate  tools  and  machines, 
and  with  the  passage  of  time,  more  and  more  skill  is 
required  to  operate  these  machines  and  tools,  and  em- 
ployers saw  that  in  order  to  keep  the  machines  in 
the  best  order  possible  for  the  rapid  and  economical 
production  of  finished  goods,  it  was  necessary  to 
secure  and  keep  competent  and  faithful  help. 

Where  men  were  changing  from  shop  to  shop  at 
frequent  intervals,  considerable  time  was  lost  in  be- 
coming familiar  with  the  work  and  the  tools  for  pro- 
ducing it,  frequently  accompanied  by  expensive  ac- 
cidents and  delays,  which  increased  cost  of  upkeep, 
and  consequently,  the  cost  of  production.  This  in- 
crease reverted  to  the  payroll  to  a  greater  extent 
than  was   generally  believed. 

To  circumvent  these  losses,  many  firms  inaugu- 
rated means  of  increasing  the  interest  of  the  employe 
in  the  firm  in  one  form  or  another.  Many  firms  de- 
clare a  certain  amount  of  dividend  annually  among 
the  stockholders,  and  divide  a  certain  surplus  among 
the  employes  on  a  sliding  scale  depending  on  the 
length  of  service  and  pay  received.  Other  firms, 
especially  railroads  and  those  in  the  iron  industries, 
arrange  to  let  their  employe  secure  stock  in  the  con- 
cern at  a  rate  below  that  quoted  on  the  open  market, 
and  on  terms  in  keeping  with  his  living  expenses. 
These,  with  the  pension  and  benevolent  funds,  can 
but  have  one  efifect,  and  that  is  give  the  employes  a 
far  greater  interest  in  the  welfare  of  the  firm  than 
could  be  accomplished  without  such  means. 

Still,  with  these  many  benefits  being  placed  with- 
in easy  reach  of  employes,  there  are  still  many  who 
take  the  view  that  they  are  entitled  to  all  these  bene- 
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fits  without  giving  anything  in  return,  and  who  even 
g"0  so  far  as  to  say  that  favoritism  is  being  displayed 
to  their  disadvantage. 

Not  all  the  new  ideas  are  brought  out  by  those 
who,  through  study  and  work,  have  risen  to  posi- 
tions of  trust.  Frequently,  a  man  in  a  subordinate 
position  suggests  ideas  that  are  of  great  benefit  to 
the  employer,  and  often  such  a  man  feels  that  his  re- 
ward should  be  substantial  at  the  time,  and  finding 
that  he  has  not  been  remembered  in  this  manner, 
remarks  : 

"Oh,  what's  the  use?    ^'ou  don't  get  no  credit  for  it." 

Leaving  out  for  the  moment  all  these  benefits  for 
the  employes,  one  who  works  for  a  living  as  a  me- 
chanic (or  in  any  other  position  for  that  matter) 
ought  to  have  enough  personal  pride  in  his  work  to 
arouse  him  to  do  his  very  best.  A  fitting  financial  or 
other  reward  ought  to  be  the  last  consideration  at  the 
time  the   work  is  performed. 

There  are  many  employed  in  the  generation  and 
transmission  of  power,  who  feel  that  they  are  over- 
looked. The  fireman  grows  careless  and  consequent- 
ly wasteful ;  the  engineers  waste  oil,  etc.,  on  the  plea 
that  "the  company  has  got  lots  of  money."  There 
are  many  places  where  these  little  leaks  are  permitted 
to  appear  and  grow,  on  the  plea  that  one  does  not 
receive  credit  for  exceptional  efforts  along  the  line 
of  economy. 

Today,  more  than  ever,  is  the  day  of  individuality. 
Today,  more  than  ever  before,  there  is  a  dearth  of 
good  intelligent  men  to  fill  positions  higher  up  with 
certain  satisfaction.  Today,  more  than  ever,  there 
ought  to  be  exceptional  efforts  displayed  by  all,  and 
especially  the  rising  young  men,  to  qualify  for  ad- 
vancement. 

This  does  not  necessarily  mean  that  one  should 
devote  several  years  to  technical  schooling,  although 
such  training  must  be  given  due  credit.  But  there 
are  advantages  and  opportunities  presented  in  every 
power  house  for  study  and  research  which  are  lacking 
either  wholly  or  partially,  in  even  the  best  technical 
schools. 

The  first  step  in  preparation  for  these  better  op- 
portunities which  would  otherwise  pass  by,  is  to  cul- 
tivate individuality.  Strive  to  stand  out  above  the 
others  on  such  a  firm  foundation  that  you  will  not 
be  overlooked  when  a  careful  eye  is  searching  for  a 
reliable  person  to  fill  a  better  position. 

To  do  this,  cultivate  the  habit  of  doing  your  work, 
faithfully,  and  cheerfully,  throwing  your  whole  soul 
into  it.  Think  less  of  possible  credit  and  more  of  a 
satisfied  mind,  and  the  remainder  is  comparatively 
easy,  for  you  then  become  an  individual  who,  through 
results,  stands  out  where  he  can  be  seen  when  wanted. 


FORESTALLING  THE  PEAKS  AND  VALLEYS 

It  is  well  recognized  that  in  order  to  get  the  best 
economy  from  a  plant,  there  must  be  a  uniform  load 
which  is  a  reasonably  large  per  cent  of  the  rated  load 
of  the  machinerv  in  use,  and  conditions  must  be  held 


constant  with  l)ut  little  fluctuations,  and  those  placed 
well  apart  so  that  the  machinery  has  time  to  adjust 
itself  before  the  eff'ect  of  another  change  is  felt.  In 
practice  it  is  certain  that  no  such  conditions  can  be 
secured,  except  in  specially  favored  plants,  such  as 
pumping  stations  and  blowing  engines.  In  the  central 
station,  which  has  to  furnish  current  for  lighting  and 
street  railways,  the  peaks  and  valleys  must  be  taken 
as  they  come,  but  by  watching  the  weather  conditions, 
the  lighting  station  superintendent  can  often  forestall 
changes  by  several  minutes.  By  studying  the  daily 
load  record,  and  allowing  for  special  loads  of  which 
he  is  forewarned,  the  street  railway  men  can  also 
get  a  pretty  definite  idea  of  how  the  load  is  likely  to 
come  on. 

In  industrial  ]:)lants,  howe\'er,  the  load  is  liable  to 
vary  very  much  at  the  will  of  the  foremen  of  the  dif- 
ferent departments,  or  sometimes  even  by  the  whim 
or  the  needs  of  operators  of  machines  which  demand 
large  amounts  of  power  or  large  quantities  of  steam. 
When  the  peak  demand  is  sudden,  the  boiler  may  be 
caught  with  low  water  and  with  fires  well  burned  out, 
and  it  may  be  sometime  before  the  fireman  can  get 
his  machinery  back  in  proper  condition  to  meet  the 
demand.     The  valley,   or  cutting  off  of  power,   may 
come  just  at  the  time  when  the  fires  are  high,  water 
level  is  up,  and  the  result  is  a  popping  safety  valve, 
with  consequent  waste  of  energy,  and  this  may  go  on 
for  some  little  time  before  the  fires  have  cooled  and 
the  water  level  been  lowered  to  meet  the  new  condi- 
tions.    If  daily  load  record  is  kept,  it  may  be  possible 
by  study  of  the  curves  from  day  to  day,  to  get  an  idea 
of  about  when  the  changes  are  likely  to  ctjme,  but  a 
simpler  and  more  effective  method  is  noted  in  a  con- 
temporary, Factory,  which  tells  of  the  installation  of 
a  system  of  electric  bells,  in  the  fireroom,  with  push 
buttons  at  each  station,  Avhere  large  amounts  of  power 
are  likely  to  be  called  for  suddenly.     The  operator  of 
a  machine  then  pushes  his  button  5  or  10  min.  before 
he  is  ready  to  cut  in  or  cut  out  his  load  v/hich  gives 
the  fireman  a  chance  to  regulate  the  conditions  of  tlie 
boiler  accordingly.    This  avoids  the  necessity  of  open- 
ing firing  doors  to  cut  down  the  popping  of  the  safely 
valve  and  also  avoids  the  need  for  forcing  the  fires  in 
order  to  catch  up  with  a  falling  steam  pressure.     A 
still  better  method  would  be  the  studying  of  the  plant 
operations,  so  that  they  might  be  carried  on  through 
the  day  to  give  a  practically  constant  load.     It  would 
be  just  as  easy  to  do  this  as  to  run   the  operations 
haphazard  and  have  the  load  fluctuating  up  and  down. 
All  that  is  necessary  to  bring  about  such  a  condition 
is  for  the  factory  superintendent  to  realize  the  waste 
that   is   caused   by   having  the   load   vary,   and   to   be 
shown  how  a  schedule  may  be  worked  out  which  will 
make  the  power  demand   uniform  and  the  saving  in 
material  and  repair  expense  which  may  be  secured  by 
bavins?  such  a  schedule. 
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SMALL  MOTOR-DRIVEN  REFRIG- 
ERATING PLANT 

5  MALL  motor-driven  refrigerating  plants,  of  which 
a  typical  example  is  shown  in  the  illustration,  are 
being  used  more  extensively  every  day.     Like  the 
vacuum  cleaner  and  the  artificial  ventilating  system, 
it  provides  a  modern  and  efficient  means  for  producing 
results  that  are  necessary  for  human  health  and  comfort. 

The  vise  of  ice  to  produce  cold  is  passing  away  be- 
cause it  is  uneconomical,  unsatisfactory,  and  unsanitary. 
Under  the  best  of  circumstances,  much  ice  mvist  go  to 
waste  because  of  the  inherent  difficulties  of  keeping  it 
properly.     Where  there  is  ice  there  must  be  dampness, 


SMALL    REFRIGERATING    OUTFIT 

and  damp  wood,  sawdust,  and  drains  are  always  germ 
laden.  The  temperature  produced  by  ice  cannot  he  easily 
regulated,  and  the  maximum  degree  of  cold  that  can 
possibly  be  produced  is  not  sufficient  for  many  purposes. 
Moreover,  the  process  of  filling  the  ice  chest  always 
creates  a  mess,  objectionable  alike  to  the  housewife  and 
the  business  man,  while  the  ever  present  dampness  greatly 
lessens  the  life  of  the  refrigerator. 

Mechanical  refrigeration  eliminates  all  these  disad- 
vantages. It  supplies  dry  cold  of  any  desired  degree; 
the  temperature  can  be  readily  varied  to  suit  different 
l)urposes ;  and  ex])erience  goes  to  prove  that,  under  aver- 
age conditions,  mechanical  refrigeration  is  cheaper  than 
ice. 


The  electric  motor  permits  the  use  of  mechanical 
refrigeration  in  small  units,  which  need  little  attention 
and  that  only  of  the  kind  the  average  janitor  is  competent 
to  give. 

These  outfits  are  being  used  extensively  by  butchers, 
grocers,  dairymen,  hotels,  restaurants,  public  institutions, 
large  residences,  etc.,  for  preserving  food  and  for  making 
ice  in  small  quantities.  Ice  cream  plants  find  them  far 
superior  to  old  salt  and  ice  mixture  for  freezing  and  hard- 
ening the  cream.  Large  industrial  plants  use  them  for 
cooling  drinking  water,  which  is  pumped  to  fountains  in 
all  parts  of  the  works.  The  florist  finds  a  special  appli- 
cation for  preserving  flowers  and  preventing  buds  from 
opening  until  wanted  for  sale.  Modern  apartment  houses 
supply  each  tenant  with  a  mechanically  cooled  refrig- 
erator, thus  eliminating  the  visits  of  the  ice  man. 

"The  cost  of  operation  varies,  of  course,  with  condi- 
tions, the  principal  items  of  the  operating  expense  being 
for  power,  water,  oil  and  ammonia.  The  last  two  are 
small,  as  little  oil  is  needed  and  one  change  of  ammonia 
should  last  a  year  or  two. 

The  cost  of  power  depends  on  the  size  of  the  plant, 
2  hp.  per  ton  of  refrigerating  capacity  being  the  size 
of  motor  usually  recommended.  The  illustration  shows  a 
lo-hp.  Westinghouse  motor  driving  a  Brecht  refrigera- 
ting machine. 


BOILER  PLANT  EFFICIENCY 

LVERY  owner  of  a  boiler  plant,  however  large  or 
small  it  may  be,  is  interested  in  its  efficiency  and 
economy.  Man's  greatest  agent  to  accomplish 
work  is  steam,  and  every  dollar  saved  is  as  import- 
ant as  a  dollar  earned.  The  greatest  factor  in  cost  of  pro- 
ducing steam  is  coal,  but  of  every  pound  of  coal  burned  to 
make  steam"  for  power  only  J4  of  the  energy  is  utilized, 
often  less,  on  account  of  imperfect  combustion,  loss  de- 
livery from  the  boiler  to  the  engine,  and  loss  in  the  engine. 
These  unavoidable  losses  must  be  made  up  as  far  as 
possible  by  savings  in  other  directions  that  can  be  ob- 
tained by  careful  supervision  of  many  details. 

One  important  cause  of  loss  is  the  presence  of  scale  in 
boilers  precipitated  from  the  feed  water.  This  waste  is 
known  to  every  engineer,  but  in  some  cases  it  is  regarded 
as  part  of  the  general  loss  or  cost  of  steam  production 
and  but  little  attention  is  paid  to  it,  until  the  accumulation 
assumes  such  proportions  as  seriously  to  handicap  the 
production  of  power,  and  then  the  boilers  are  put  out  of 
commission  until  the  scale  can  be  removed  by  mechanical 
means  at  a  considerable  cost  of  labor  and  time. 

In  most  cases,  however,  efforts  are  made  to  prevent 
formation  of  scale.  Practice  has  been  to  try  to  treat 
the  boiler  feed  water,  either  by  a  softening  process  for 
the  elimination  of  acids  and  alkalis  or  by  chemical  com- 
pounds designed  to  act  on  the  water  after  an  analysis  of 
the  same,  or  by  a  mechanical  cleaner. 

After  much  research  along  all  these  lines  of  water 
treatment,  a  German  chemist  turned  his  attention  to  the 
matter    of    a   metal    treatment,    and    finally    produced   a 
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chemical  preparation  for  mechanical  action,  which  Ger- 
man engineers,  have  adopted  for  general  use,  and  this 
metal  treatment  has  spread  throughout  all  European 
countries,  and  is  now  in  use  in  the  United  States  and 
Canada  under  the  name  of  Perolin. 

The  chemicals  in  solution  have  a  strong  afifinity  for 
hot  metal,  and  when  the  requiretl  amount  for  a  13-hr. 
run  is  fed  direct  into  each  boiler  at  the  commencement 
of  the  days  run,  or  both  morning  and  evening  on  a  24-hr. 
run,  the  preparation  works  between  the  metal  and  the 
scale  and  by  expansion  breaks  the  adhesion,  loosing  the 
scale  ready  to  be  removed  at  the  first  washout,  or  blown 
out  in  the  blowofif  pipe,  if  of  a  porous  nature. 

Protection  of  the  metal  of  the  boiler  from  corrosion 
or  ])itting  and  prevention  of  scale  formations  is  accom- 
plished by  covering  all  exposed  metal  surfaces  with  a 
preservative  film,  white  in  appearance  when  the  boiler  is 
cold,  and  a  good  conductor  of  heat.  In  a  new  boiler 
the  film  preserves  the  tubes  and  shell  against  repairs,  and 
if  a  shell  or  tube  is  pitted  or  grooved,  the  film  will  fill 
up  and  cover  over  the  pitting  and  prevent  further  corro- 
sion or  incrustation. 


THE  SARCO  WATER  TEMPERA- 
TURE REGULATOR 

THIS  regulator  uses  as  its  motive  power,  expansion 
of  a  sensitive  liquid  contained  within  a  chamber, 
into  which  a  flexible  corrugated  tube  is  inserted. 
It  is,  therefore,  compact,  simple,  and  wholly  self- 
contained,  requiring  no  exterior  operative  means  such 
as  compressed  air.  The  apparatus  has  an  adjustable 
regulating  device,  by  which  any  desired  temperature 
within  a  given  limit  can  be  maintained  constantly.  Figure 
I,  a  sectional  view,  shows  the  internal  construction  of 
the  apparatus,  the  action  being  as  follows : 


FIG.  1.     SECTIOX.VL  VIEW  OF  SARCO  TEMPERATURE  REGULATOR 

The  thermostatic  element  A  is  inserted  in  the  boiler 
or  tank,  and  is  a  tubular  receptacle  containing  a  heavy 
hydrocarbon  oil,  with  a  piece  of  corrugated  tubing  in- 
serted in- it.  The  length  of  this  tubing  is  extended  or 
reduced  by  turning  the  regulator  head  C,  which  regu- 
lates the  temperature.  From  this  thermostatic  element, 
a  piece  of  fine  copper  tubing  D  passes  to  the  controller 


G,  which  also  contains  a  piece  of  corrugated  tubing 
capable  of  compression,  when  an  increase  from  tempera- 
ture causes  the  liquid  in  A  to  expand.  The  element  A, 
the  tube  D  and  the  controlling  mechanism  G  form  a 
single  closed  chamber.  When  temperature  increases  in 
A,  the  pressure  increases  and  is  transmitted  to  (F), 
causing  a  pressure  in  the  tube  (G),  which  forces  down 
the  tension  spring  and  tends  to  close  the  valve 
against  the  tension  of  valve  springs  at  E  and  J,  which 
operate  in  the  opposing  direction,  tending  to  keep  the 
valve  open.  The  valve  K  is,  of  course,  placed  in  the 
steam  line,  supplying  steam  direct  to  the  boiler  or  tank. 
It  will  be  seen  that  the  apparatus  is  simple,  capable  of 
quite  delicate  adjustment,  easy  to  install  and  not  at  all 
likely  to  get  out  of  order.  It  is  manufactured  by  the 
Sarco  Engineering  Co.,  ii6  Broad  St.,  New  York.  Fig. 
2  gives  a  view  of  the  complete  apparatus  assembled,  the 
thermostatic  element  being  on  the  left,  with  the  control- 
ling screw  at  the  top,  and  the  controller  element  at  the 
right,  above  the  valve. 


A  NEW  RECORDER  PEN  ARM 

CHANGING  of  charts  on  a  recording  instrument 
which   has  a   rigid   pen   arm   is   attended   with 
some   annoyance,   as   lifting  the   arm   from   the 
chart  holder  and  retaining  it  with  one  hand  while 
the  chart  is  changed  with  the  other  requires  ])ractice 
and  dexterity  to  avoid  spilling  the  ink  or  soiling  the 
chart. 

In  the  new  form  arm  used  on  the  Columbia  record- 
ing thermometers  and  tachometers  made  by  Schaefifer 
and  Budenberg  Mfg.  Co.  of  Brooklyn,  N.  Y.,  the  pen 
carrier  proper  is  made  separate  from  the  driving  arm 


FIG.   2.      ASSEMBLED  VIEW 
OF   SARCO   TEMPERATURE 
REGULATOR 


THE   ADJUSTABLE    PEN   ARM 
OF    COLUMBIA   RECORDING 
THERMOMETER 


and  has  an  adjusting  screw  which,  by  a  pin  and  slot, 
joins  the  2  parts  and  regulates  their  relative  position. 
When  changing  the  chart,  the  outer  part  or  "arm"  is 
drawn  forward  oflf  the  pin  and  allowed  to  drop  to  the 
right  at  an  angle  which  carries  it  away  from  in  front 
of  the  chart.  There  the  arm  rests  while  the  chart  is 
changed,  both  hands  being  free  for  this  purpose. 
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The  arm  is  then  slipped  back  over  the  pin  in  the 
adjusting  screw  and  is  ready  to  be  controlled  by  the 
"pedestal"  or  driving  arm.  A  slight  turning  of  the 
screw  to  right  or  left  adjusts  the  pen  arm  to  register 
correctly  whenever  necessary. 


IMPROVED  FLOW  METER 

THE  General  Electric  Co.,  Schenectady,  N.  Y.,  has 
recently  produced  an   improved   flow   meter  for 
measuring  steam  in  any  of  the  following  4  dif- 
ferent  ways:      1st,   as    a   recording   instrument; 
2nd,   with   both   indicating  and   recording  chart;   3rd, 


which  opens  into  the  reservoir.  Resting  on  the  top 
of  and  rising  and  falling  with  the  mercury,  is  a  float 
which  is  geared  by  a  rack  and  pinion  to  a  horizontal 
shaft  carrying  a  permanent  U  shaped  magnet.  The 
poles  of  this  magnet  face  a  copper  cap  which  closes 
an  opening  into  the  meter  body.  No  mechanical  con- 
nection exists  between  the  mechanism  in  the  mercury 
reservoir  and  that  on  the  outside,  which  operates  the 
recording  and  indicating  devices,  thereby  dispensing 
with  the  usual  necessary  packing  to  prevent  leakage. 
Facing  the  reservoir  magnet  but  on  the  outside  of  the 
copper  cap  is  a  smaller  magnet  mounted  on  a  s-haft 
which    is    parallel    to    the    inner    shaft.      This    second 


A 


FIG.    1.      OBOSS-SECTION   OF   METER 


FIG.     2.       INTERNAL     MECHANISM 
BODY     OP    PLOW     METER 


FIG.  3.     PIPE  REDUCER  AND  NOZZLE 
PLUG  INSTALLED  IN  A  PIPE 


magnet  is  afifected  by  any  movement  of  the  one  inside 
and  its  rotation  is  transmitted  to  the  indicating  needle 
and  recording  pen. 

The  meter  is  easily  attached  to  any  steam  line  by  a 
nozzle  plug  and  connecting  piping.     The  nozzle  plug 
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FIG.  4.   INDICATING,  RECORDING  AND 
INTEGRATING  FLOW  METER 


Tim  e  A.  M. 

FALL   IN  PRESSURE  DUE  TO  DEFECTIVE     PIG.   6.     CURVE   SHOWING  PERIODIC  PALL   IN 
FIRE  AND  TIME  REQUIRED  TO  STEAM  DELIVERY    OWING   TO   WORN    CAMS 

REMEDY    IT  ON   AUTOMATIC   STOKER 


with  recording  chart  and  integrating  dials;  4th,  with  consists  of  a  tube  with  2  separate  conduits  in  it,  each 

indicating  scale,  recording  chart  and  integrating  dials,  having  a   set   of   openings   on   diametrically   opposite 

Rcing  a  hollow  casting,  the  body  of  the  meter  suit-  sides  of  the  tubes.     The  so-called  "leading"  set  facing 

ably  becomes  a  combined  mercury  reservoir  and  one  the  flow,  are  acted  on  by  a  pressure  equal  to  the  veloc- 

leg  of  a  U  tube,  the  outer  leg  being  formed  by  a  pipe  ity  head  plus  the  static  pressure  of  the  fluid.     Suction 
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is  produced  in  the  "trailing"  set.  The  unbalanced 
pressure  of  the  2  sets  of  openings  acts  on  the  column 
of  mercury  in  the  U  tube,  thereby  causing  a  movement 
of  the  float  which  actuates  in  turn  the  rack  and  pinion, 
and  shaft  with  attached  U  magnet,  all  inside  of  the 
mercury  reservoir.  The  movement  of  the  magnet  is 
transmitted  to  the  outer  magnet  through  the  copper 
cap  by  means  of  the  magnetic  flux.  This  latter  mag- 
net in  turn  moves  its  shaft  and  thereby  the  indicating 
and  recording  mechanism. 

A  recording  pen  on  the  usual  circular  chart,  rotated 
by  clockwork,  gives  a  continuous  record  of  the  steam 
flow.  Connected  to  the  outer  shaft  and  moving  with 
the  recording  pen  is  a  cam  which  determines  the  angu- 
lar position  of  a  planimeter  wheel.  This  wheel  driven 
by  the  chart  paper  forms  the  integrating  device  of  the 
meter,  and  the  planimeter  dial  readings  multiplied  by 
a  constant  furnished  with  the  meter,  gives  the  flow 
in  the  desired  unit. 


DAMPPROOFING  VS.  WATER- 
PROOFING CONCRETE 

DAMPPROOFING  a  wall  so  that  it  will  shed 
water  is  quite  different  from  waterproofing  a 
wall  against  water  pressure.  Dampproofing 
means  protection  against  a  damp  atmosphere 
and  moisture  in  various  forms  not  under  pressure. 
Waterproofing,  on  the  other  hand,  in  its  modern  sense, 
means  insulation  against  water  pressure  and  against 
electrolysis.  The  former  may  be  obtained  by  applying 
a  coating  of  preservative  paint  having  the  proper  quali- 
fications. A  film  of  paint,  however,  cannot  be  depend- 
ed upon  to  resist  pressure  or  be  a  dependable  insula- 
tion against  electric  currents. 

That  dampproofing  and  waterproofing  must  each 
be  treated  as  distinct  problems  in  themselves  is  claimed 
by  the  Hydrex  Felt  &  Engineering  Co.,  which  makes 
a  special  preservative  paint  used  for  dampproofing 
but  never  for  waterproofing.  For  the  latter  is  always 
recommended  the  "Membrane  Method,"  that  is,  the  use 
of  several  layers  of  regular  Hydrex  waterproofing  felt 
cemented  together  with  hot  compound.  By  this  proc- 
ess, the  concrete  may  contract,  expand,  settle  or  crack, 
without  injury  to  the  waterproof  stratum. 

A  good  preservative  paint  for  use  on  concrete  must 
be  made  from  a  pure  mineral  base  using  a  solvent 
which  is  volatile  and  penetrating.  It  then  carries  into 
the  pores  and  thoroughly  bonds  and  holds  to  the  con- 
crete surface  which  should  be  hard  before  the  paint 
is  put  on.  When  applied  to  the  backs  of  retaining 
walls,  abutments,  etc.,  such  a  paint  prevents  the  con- 
crete from  absorbing  water  and  becoming  disfigured 
by  the  efflorescence  so  frequently  seen  on  the  faces 
of  such  structures.  For  walls  of  this  type  there  is 
p-ractically  no  pressure  to  force  the  water  into  the 
concrete.  The  paint  merely  allows  the  wall  to  shed 
the  water. 

For  foundations  of  modern  reinforced  concrete 
buildings,  both  the  presence  of  hydraulic  pressure  and 
electric  currents  call  for  a  more  lasting  protection  than 
a  coat  of  paint  or  even  hot  bitumen.  A  membrane 
protection  entirely  independent  of  the  concrete  surface 
is  far  superior  both  as  a  nonconductor  and  as  a  water 
pressure  register. 


NEW  ROTARY  POWER  PUMP 

1NTERMESHING  gear  style  cams  acting  as  com- 
bined water  impellers  and  power  transmitters  are 
the   distinctive   features   of  a  new   type  of   rotary 
power    pump    recently    developed    bv    the    Goulds 
Mfg.  Co. 

The  pumps  are  mounted  on  cast-iron  bed  plates, 
fitted  with  outboard  bearings  and  equipped  with  tight 
and  loose  pulleys  for  belt  drive. 

Two  sizes  are  built :  No.  1  has  a  capacity  of  25  to 


FIG.  1.   GOULDS  NEW  ROTARY  POWER  PUMP 

■)0  gal.  per  minute  at  225  to  450  r.p.m.  It  has  a 
3-in.  suction  on  lower  side  of  pump  case  and  2  1^-in. 
discharge  openings,  one  tapped  for  pipe  and  the  other 
threaded  for  hose  couplings.  No.  2  size  has  a  capacity 
of  50  to  100  gal.  per  min.  at  225  to  450  r.p.m.     It  is 


FIG. 


CROSS  SECTION  OF  GOULDS  ROTARY  PUMPS 


provided  with  a  4-in.  suction,  also,  on  lower  side  of 
pump  case,  and  2  2-in.  discharge  openings  fitted  as 
in  No.  1  pump,  with  a  third  discharge  fitted  with 
an  interchangeable  blank  flange.  The  suction  con- 
nections are  reached  through  hand-holes  in  the  bed 
plates.     • 


For  THOSE  who  have  to  deal  with  gasoline  engines 
in  cold  weather  the  question  of  priming  at  the  starting 
is  sometimes  a  serious  one.  A  correspondent  in  Gas 
Power  gives  the  following  as  a  satisfactory  mixture 
of  gasoline  and  ether  to  use  for  priming.  Four  parts 
gasoline  to  2  of  ether;  the  engine  is  primed  with  this 
mixture,  then  cranked  over  once  and  it  is  said  to  start 
every  time. 
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WATER-JACKETED  SOOT 
BLOWER 

DIAMOND  Model  G  water-jacketed  soot  blower 
has  been  designed  especially  for  Stirling,  B.  & 
W.,  and  all  other  types  of  water-tube  boilers. 
Each  unit  is  absolutely  protected  from  burning 
by  the  water  jacket  which  is  constant  and  continuous. 
It  is  operated  from  the  floor,  the  pulling  of  a  chain 
directs  a  jet  of  steam  with  cyclonic  force  around  each^ 
tube  scouring  soot  from  every  nook  and  corner  and 
driving  it  out  vip  the  stack. 


FIG.    1.      DIAMOND    MODEL   G   SOOT   BLOWER   INSTALLED    IN 
STIRLING  BOILER   SETTING 

Operating  entirely  from  the  outside  no  air  is  ad- 
mitted. The  blower  is  easily  installed,  a  3V2-in.  hole 
through  the  wall  being  all  that  is  necessary  and  it 
can  be  done  in  odd  minutes  without  interfering  with 
the  operation  of  the  boiler  in  the  least. 


so  that  he  can  concentrate  the  heat  on  one  spot  or  spread 
it  over  a  wide  area.  As  only  lo  to  6o  volts  is  necessary 
at  the  arc,  it  is  evidently  wasteful  to  secure  this  by  intro- 
ducing resistance  in  series  with  ordinary  no-volt  cir- 
cuits, and  the  C.  &  C.  Electric  Welding  Outfit  has  been 
perfected  to  overcome  this  waste. 

A  special  motor  generator  set  with  automatic  control- 
ling apparatus  gives  a  means  of  efficiently  changing  the 
shop  circuit  voltage  whether  alternating  or  direct-current 
to  the  voltage  required  for  welding,  and  at  the  same  time 
provides  against  short-circuiting  of  either  the  shop  cir- 
cuits or  the  welding  machine. 

Two  classes  of  electric  arc  welding  are  in  use,  one 
requiring  a  graphite  electrode  and  the  other  a  metallic 
electrode.  The  graphite  method  requires  50  to  60  volts 
at  the  arc  and  a  current  of  300  amp.  or  more,  and  is 
used  for  all  kinds  of  welding,  filling  in,  building  up, 
cutting,  etc.  In  this  method  the  filling  in  or  welding 
metal  is  supplied  from  an  outside  source,  usually  a  rod 
of  soft  iron  or  steel  or  a  piece  of  scrap  metal  which  the 
operator  applies  so  that  the  arc  will  melt  and  form  it  into 
a  homogeneous  mass  with  the  part  being  repaired. 

When  the  metallic  electrode  is  used,  the  voltage  at 
the  arc  is  lower,  according  to  the  nature  of  the  work 
and  the  metallic  electrode  is  consumed,  particles  of  the 
molten  metal  from  it  being  deposited  on  the  work  which 
is  under  repair.  This  necessitates  interrupting  the  work 
occasionally  to  renew  the  electrode,  but  it  has  -important 
use  in  repairing  cracks  in  large  work,  for  the  operator 
can  work  on  vertical  or  overhead  surfaces,  which  is 
difficult  with  the  graphite  electrode  method. 

The  welding  outfit  mentioned,  which  is  made  by  the 
C.  &  C.  Electric  &  Mfg.  Co.,  of  Garwood,  N.  J.,  is 
arranged  to  use  either  method  and  can  have  an  electrode 


PIG.   2.      DETAILS   OF   WATER- JACKETED    SOOT   BLOWER 


Perhaps  one  of  the  most  remarkable  features  of 
the  blower  is  the  low  operating  cost — ^•^  of  a  cent  a 
day  for  water,  if  wasted — but  the  water  may  be  re- 
turned to  the  boiler  or  reclaimed  in  an  open  heater. 
With  ordinary  care  the  blower  will  last  as  long  as 
the  boiler  itself. 

The  Diamond  Power  Specialty  Co.,  Tfi  First  Street, 
Detroit,  is  the  manufacturer  of  this  appliance. 


ELECTRIC  ARC  WELDING 

USE  of  the  electric  arc  for  producing  high  tempera- 
ture has  l)een  known  for  many  years,  and  the 
common  practice  is  to  connect  the  work  to  be  re- 
paired with  one  wire  from  the  electric  circuit  and 
to  attach  the  other  wire  to  an  electrode  handled  by  the 
operator.  The  electrode  is  first  brought  into  contact 
with  the  work,  establishing  a  circuit,  and  then  drawn 
away  forming  an  arc.  The  operator  can  then  move  his 
electrode  about  over  the  work  and  the  arc  will  follow. 


arranged  so  that  by  pressing  a  button  the  operator  can 
use  graphite  or  metallic  at  his  pleasure  as  desired.  Or, 
different  circuits  may  be  arranged,  one  of  which  will 
accommodate  the  graphite  method,  and  the  other  the 
metallic  electrode.  The  switchboard  is  also  arranged 
so  that  the  full  capacity  of  the  machine  can  be  used 
for  either  graphite  or  metallic  welding  as  may  be  desired. 
In  order  to  provide  against  a  short  circuit  when  an 
electrode  is  brought  in  contact  with  the  work,  the  switch- 
board is  arranged  with  an  automatic  device  so  that  when 
the  circuit  is  broken  a  resistance  is  inserted  in  series 
with  the  electrode  and  stays  in  series  until  the  arc  is 
formed  when  this  resistance  is  automatically  cut  out  of 
circuit  and  the  full  voltage  of  the  welding  circuit  sup- 
plied between  the  electrode  and  the  work.  The  appli- 
cation of  electric  welding  is  wide  and  is  becoming  more 
and  more  common,  and  this  apparatus  furnishes  a  con- 
venient and  efifective  means  of  application  for  any  class 
of  work. 
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SOME  MODERN  BELT  METHODS 

TRANSMISSION  of  power  through  shafting  under 
favorable  conditions  is  more  efficient  than  is  gen- 
erally supposed.     Much  depends  upon  the  care 
exercised  in  hanging  the  shafting  and  in  the  ar- 
rangements of  the  pulleys,  and  more  important  still. 
the  tension  in  the  belts. 

In  Prof.  Goodman's  text,  Mechanics  Applied  to 
Engineering,  it  is  shown  that  if  properly  lined  up  a 
solid  shaft  with  ordinary  bearings  would  transmit 
power  a  distance  of  6000  ft.  with  an  efficiency  of  80 
per  cent  when  all  forces  are  purely  torsional.  With 
belts,  in  which  bending  and. torsion  are  necessarily 
combined,  that  distance  drops  to  400  ft.  But  400  ft. 
is  a  much  greater  distance  than  is  accomplished  by 
shafting  under  ordinary  conditions  with  an  efficiency 
of  80  per  cent ;  60  per  cent  is  high,  and  it  is  not  un- 
common to  allow  a  50  per  cent  loss  of  power  in  the 
shafting  of  many  modern  machine  shops. 

It  is  not  difficult  to  show  how  these  losses  may  in 
a  large  measure  be  prevented.  If,  without  belts,  power 
can  be  transmitted  12.5  times  farther  than  with  belts, 
and  with  the  same  efficiency,  it  will  surely  pay  to 
cive  belts  serious  consideration. 


I  IG.    I.       BELT  IN  JAVA  TREATED  TO  PREVENT  CHANGE  WITH 
WEATHER    VARIATION 


Many  belt  drives  are  arranged  with  only  one 
hanger  to  give  rigidity  to  the  driven  pulley.  The 
tensions  in  a  tight  belt  are  sufficient  to  deflect  the 
shafting  considerably,  and  the  slightest  deflection  af- 
fects the  transmission  efficiency,  as  Prof.  Goodman 
forcibly  indicates.  In  operation  the  shafting  maintains 
that  deflected  form,  and  the  friction,  both  internal  and 
in  the  bearings,  increases  with  the  amount  of  deflec- 
tion. It  is  necessary  then  to  reduce  the  belt  tensions 
as  much  as  possible,  and  the  only  way  to  do  this 
effectively  is  to  treat  the  belt  properly. 

Assuming  that  belt  tensions  are  necessary,  but 
knowing  that  in  operation  one  side  can  run  slack  or 
easy,  suppose  a  tension  of  200  lb.  is  needed  by 
a  belt  according  to  the  formulas  used  by  some  en- 
gineers. Suppose  that  tension  is  nicely  adjusted  some 
day  when  the  thermometer  registers  70  deg.  P.,  and 
the  humidity  is  low ;  the  belt  drives  satisfactorily 
on  that  day ;  that  is,  it  does  not  slip.  Next  day  the 
temperature  rises  and  the  humidity  increases.  Both 
are  factors  that  lengthen  belts  and  destroy  the  fine  ad- 
justment made  on  the  previous  day.  The  belt  treat- 
ment is  imperfect.  The  belt  slips.  Besides,  if  the 
weather  conditions  hadn't  changed,  the  belt  would 
have  stretched  slowly  and  a  new  adjustment  would 
soon  have  to  be  made  anyway. 


In  tropical  regions  some  belts  have  been  known  to 
change  length  6  in.  in  one  day  for  the  reasons  just 
mentioned.  Humidity  is  the  principal  cause_  of  trouble 
when  the  belts  are  not  waterproof.  Where  slight  in- 
itial tension  is  needed  the  belt  must,  therefore,  be 
waterproof  to  give  the  best  results. 

There  are  admittedly  good  waterproof  belts  on  the 
market,  but  why  throw  belts  away  and  bu)'  new  ones 
when  any  belt  can  be  waterproofed  inexpensively  and 
at  the  same  time  the  belt  efficiency  will  be  increased? 
The  belt  efficiency  is  increased  because  the  bending 
qualities  of  the  belt  are  improved,  the  belt  is  made 
flexible  and  slipping  is  prevented.  Ordinary  leather 
belts  can  be  made  immune  to  damp  or  stormy  sur- 
roundings or  to  the  actual  slopping  of  water  on  the 
belts,  by,  proper  application  of  Cling-Surface. 

A  belt  with  riveted  joints,  treated  in  this  way,  is 
made  absolutely  waterproof  and  can  be  run  submerged 
in  a  water  pit,  as  has  been  proved  in  instances  where 
for  several  days,  floods  buried  such  belts.  The  pre- 
servative treatment  rendered  them  immune  in  even 
such   severe   cases.     A   cemented    belt,   excepting   the 


FIG.    2.       BELT   DRIVE    IN    A    LAUNDRY   SHOWING   THE    SLACK 

PERMISSIBLE   IN   A  PLIABLE  BELT   WITH    GOOD 

ADHESION   TO   PULLEYS 

edges  of  the  seam,  is  also  waterproof,  and  although  it 
might  not  withstand  prolonged  submerging,  it  will 
successfully  resist  dampness  and  steam. 

Since  leather  belts  are  made  up  entirely  of  small 
fibers,  it  is  the  action  of  the  fibers  that  must  be  studied. 
As  soon  as  understood,  they  can  be  given  intelligent 
protection.  When  anything  is  bent,  internal  friction 
is  brought  in  play  somewhere.  This  is  proved  by  the 
increase  in  temperature  of  rods  while  bending.  When 
a  belt  is  bent,  every  fiber  is  forced  to  rub  against  its 
neighbor.  It  is  the  fibrous  construction  of  a  leather 
belt  that  makes  it  porous.  These  pores  or  spaces  may 
be  easily  filled  with  any  fluid  substance,  and  unless 
first  treated  on  the  outside  and  well  filled  with  some 
substance  that  resists  moisture,  moisture  will  easily 
get  in  and  out. 

Alternate  wetting  and  drying  shortens  the  life  of 
any  kind  of  leather  as  wearers  of  leather  shoes  or 
gloves  well  know.  When  Cling-Surface  treatment  is 
applied  it  serves  more  purposes  than  one.  In  occupy- 
ing all  the  spaces  in  the  belt  it  surrounds  every  fiber 
and  acts  as  a  preservative  lubricant  for  the  fibers  when 
one  rubs  against  the  other  in  bending  the  belt.     An 
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untreated  belt  wears  out  more  quickly  than  a  treated 
belt,  because  in  bending  the  gradual  grinding  of  the 
fiber  hastens  internal  wear.  Besides,  this  treatment 
gives  a  leather  belt  the  kind  of  flexibility  needed  to 
insure  non-slipping — a  modern  feature  clearly  shown 
in  the  illustrations. 

In  painted  cotton  belts  which  have  been  allowed 
to  dry  and  crack,  fissures  appear  and  gape  open  and 
chafe  together  as  the  belt  goes  around  the  pulleys. 
It  is  an  easy  matter  for  water  to  get  in  through  the 
openings  made,  but  not  so  easy  for  it  to  evaporate 
or  get  out.  A  waterproofing  preservative  will  enter 
all  these  openings,  easily  making  the  belt  waterproof 
as  it  was  when  new,  rendering  it  more  serviceable, 
and  making  it  more  vi^'aterproof  every  time  an  applica- 
tion of  the  preservative  is  made. 

Even  unpainted  cotton  belts  properly  treated  are 
made  waterproof,  because  there  are  no  glued  laps  and 
because  they  are  already  filled  with  an  impervious 
filler.  The  preservative  readily  penetrates  between 
the  fibers,  mats  them  together,  makes  a  heavier  belt, 
more  dense,  with  less  stretch.  The  well  stitched  can- 
vas belt  made  of  plies  of  canvas  is  preferable  to  the 
woven  webbing  form  of  belt,  as  it  stretches  less  and 
has  more  weight  and  density  when  waterproofed.  A 
heavier  belt  is  desirable  because  initial  tensions  can 
be  readily  reduced ;  if  an  initial  tension  is  needed  it  is 
created  by  the  weight  of  the  belt  itself. 

The  photographs  given  herewith  show  belts  in 
actual  operation  in  different  plants,  pulling  loads  that 
tax  the  full  strength  of  the  belts,  yet  with  apparent 
ease.  It  is  evident  that  a  load  pulled  in  this  way  re- 
duces the  shaft  deflection  to  a  minimum  and  thus  in- 
creases the  shaft's  efficiency.  The  total  pull  is  used  in 
doing  useful  work.  If  the  belt  elongates,  all  the  bet- 
ter; the  arc  of  contact  is. increased,  thus  maintaining 
high  belt  efficiency. 

All  of  these  advantages,  especially  that  due  to 
waterproofing,  are  worthy  of  earnest  study.  There  is 
much  to  be  gained  in  improving  boiler,  engine,  dy- 
namo, and  motor  efficiencies,  but  unless  belts  are 
properly  cared  for,  that  gain  is  lost  in  the  shafting 
and  never  gets  to  the  machinery.  Modern  belt  treat- 
ment, such  as  described  here,  is  largely  responsible 
for  the  high  belt  and  shaft  efficiencies  found  in  the 
most  carefully-planned  shops  of  today. 


NEW  KIND  OF  SHEET  PACKING 

LNDURA  sheet  packing  was  gotten  up  to  over- 
come the  defects  found  in  other  packing  when 
used  under  oil  or  similar  conditions.  Endura 
is  a  vegetable  fiber,  treated  in  such  a  way  that 
it  resists  the  softening  and  rotting  effects  of  oil  and 
water  (hot  or  cold),  acids,  benzine  or  gasoline,  coal- 
tar,  brine,  ammonia,  etc.,  and  at  the  same  time,  great- 
ly increases  its  toughness  and  tensile  strength,  with- 
out adding  greatly  to  the  weight  of  the  fiber  sheet. 

It  is  not  recommended  for  steam  or  dry  heat  con- 
ditions but  under  moist  conditions. 

It  has  given  perfect  satisfaction  for  several  years 
on  the  water  end  of  mine  pumps,  where  formerly  the 
same  pumps  required  frequent  repacking  on  account 
of  the  hard  condition  of  the  water.  It  has  given  ex- 
cellent results  working  under  4  per  cent  solution  of 
sulphuric  acid. 

It  is  for  these  reasons  that  the  manufacturer 
claims  that  Endura  is  an  original  improvement  in  the 
lino  of  sheet  packing. 


INDUCTION  MOTOR  OF 
NEW  DESIGN 

TYPE  C  S  squirrel  cage  induction  motors  have  been 
designed  recently  and  put  on  the  market  by  thci 
Westinghouse  Electric  &  Mfg.  Co.  in  all  com- 
mercial sizes  from  1  to  200  hp. 

In  these  motors,  rolled  steel  forms  the  frames' 
of  the  sizes  above  20  hp.,  the  end  plates  of  the  smaller 
sizes  and  the  feet  and  slide  rails  of  all  sizes. 
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FIG.     1.       NEW    DESIGN    OP    INBUCTION    MOTOR 

Form-wound  stator  coils  are  laid  in  open  slots,  for 
motors  above  5  hp.  Rotor  bars  are  insulated  with  a 
cement  capable  of  resisting  moisture  and  able  to  with- 
stand a  high  degree  of  heat  and  mechanical  stress. 
Short-circuiting  rings  around  the  ends  of  the  bars  form 
an  electrical  connection  of  great  mechanical  strength. 


FIG.   2.      STATOR   OF   TYPE   CS   MOTOR 

Bearings  are  protected  from  dust  by  a  cap  at  the 
front  end  and  by  felt  washers  between  metal  rings 
on  the  pulley  end. 

A  high  efficiency  and  power  factor,  not  only  at 
full  but  also  at  fractional  loads,  commend  this  motor 
for  industrial  uses. 


Preserving  of  fence  posts  may  be  accomplished  by 
the  use  of  a  mixture  of  boiled  linseed  oil  and  pulverized 
charcoal  mixed  to  the  consistency  of  paste  and  a  good 
coating  applied  with  a  brush  and  allowed  to  dry  before 
the  post  is  set. 


September  1,  1913 


PRACTICAL     ENGINEER 


86; 


THE  COMBO  REGULATING  DEVICE 
AND  RECORDING  GAGE 

IN  the  design  of  this  apparatus  a  device  has  been 
sought  of  simple,  compact  and  rigid  construction, 
uniting  a  water  cokimn  with  whistle  alarms,  elec- 
tric water  gage,  electric  signaling  and  recording 
panel,  and  graduated  feed-water  regulator.  Power  for 
drying  the  system  is  secured  from  a  float  and  the 
compound  lever  system  contained  within  the  main 
body,  this  mechanism  being  practically  frictionless 
and  having  great  power.  Through  connections  to 
small  hinged  shafts,  the  motion  is  brought  outside  the 
main  body  and  connected  into  the  upper  and  lower 
heads. 

Alarms,  signaling  gages  and  the  whistles  are 
mounted  on  the  upper  head ;  the  lower  head  is  used  for 
the  regulating  mechanism.  The  main  body  is  cast 
iron  and  the  small  heads  are  brass  with  levers  of  brass 
and  aluminum.  On  the  upper  head  a  system  of  com- 
pound levers  with  slotted  holes  permitting  of  adjust- 


THE  COMBO  BOILER  REGULATING  AND  RECORDING 
DEVICE 


nient  operates  the  whistle  opening  device  for  either 
high  or  low  water  and  from  the  shaft  lever  extends 
the  main  contact  lever  with  suitable  electric  contaQts 
which  are  connected  by  wire  to  the  signaling  gage  and 
recording  panel  operating  the  lights  and  the  recording 
mechanism.  All  the  working  parts  of  the  system  are 
enclosed  in  a  brass  cage  with  glass  front. 

The  lower  end  through  a  system  of  levers  operates 
a  special  pilot  valve  which  in  turn  is  connected  by 
1)rass  piping  to  the  feed  valve  in  the  feed  water  line. 
The  pilot  valve  has  4  distinct  regulating  valves  with 
tapered  disc  seats  so  that  the  regulating  valve  in  the 
feed  water  line  can  be  held  at  any  position  of  opening 
by  quarters  from  full  closed  to  full  open  according  to  the 
water  level  and  the  amount  of  steam  being  used. 

On  the  signaling  and  recording  panel  the  lamps 
are  mounted  one  above  the  other  upon  small  plates, 
enclosed  in  a  glass  cylinder  and  wired  to  the  electric 
contacts  on  the  alarm  head.  This  electric  gage  may 
be  placed  on  the  recording  panel  and  a  similar  gage 
may  be  placed  at  any  point  in  the  boiler  room.  On 
the   recording  panel   are   lamps   to   indicate   high   and 


low  water  and  a  clockwork  device  carrying  a  chart, 
is  energized  from  the  electric  contact  on  the  upper  head 
of  the  Combo  device. 

To  install  the  Combo,  2  pipe  connections  only  are 
needed,  one  above  and  one  below  the  normal  level, 
the  same  as  for  any  standard  water  column.  Attach- 
ment of  any  alarm  or  of  the  regulator  is  made  direct 
to  the  main  column  and  does  not  interfere  with  the 
column  piping  of  the  boiler. 

The  signaling  and  recording  panel  is  designed  to 
take  care  of  the  regulation  of  4  boilers  but  it  may  be 
varied  to  care  for  any  number  of  units.  The  feed 
valve  can  be  installed  at  any  point  in  the  water  line 
and  is  connected  to  the  regulating  attachment  on  the 
main  water  column  by  small  brass  pipes.  The  device 
gives  whistles  and  also  illuminating  signals  for  high 
and  low  water,  controls  the  water  level  by  means  of 
the  regulator  and  also  makes  a  complete  record  of 
when  high  and  low  water  were  reached,  how  long  they 
continued,  when  the  water  column  is  blown  down  and 
all  other  features  of  operation  which  cause  any  change 
in  water  level. 

The  device  is  made  by  the  Combo  Engineering 
Company,  Inc.,  of  Union  Springs,  N.  Y. 


AMERICAN  CONDENSERS 
IN  JAPAN 

THE  almost  incredibly  rapid  march  of  progress  in 
Japan  is  well  illustrated  by  the  photograph  here- 
with reproduced,  which  shows  the  Fushimi  power 
station  of  the  Kyoto  Electric  Light  Co.,  Kyoto, 
Japan.  In  design  and  in  appearance  this  station  com- 
pares favorably  with  any  of  its  size  in  this  country, 
and  while  it  is  hard  to  fit  power  houses  into  the  popu- 
lar conception  of  the  Flowery  Kingdom,  the  photo- 
graph given  is  indisputable  evidence  of  the  forward 
strides  Avhich  that  country  is  making. 


■■K.-w-^;TSft«t.;  ■■:iA  : 


WHEELER    BAROMETRIC    CONDENSERS    AT    A    JAPANESE 
CENTRAL    STATION 

The  station  was  built  in  1910,  and  is  operated  by 
native  engineers  in  charge  of  Dr.  T.  Kogi,  the  chief 
engineer.  The  first  generating  unit  consisted  of  a 
1500-kw.  vertical  Curtis  turbine  furnished  by  the  Gen- 
eral Electric  Co.,  and  operating  in  connection  with  a 
Wheeler  barometric  condenser,  air  pump,  and  motor- 
driven  centrifugal  pump,  all  manufactured  by  the 
Wheeler  Condenser  &  Engineering  Co.  The  com- 
plete outfit  was  later  duplicated.  The  photograph 
shows  the  2  condensers,  equipped  with  relief  valves 
and  entrainers. 
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SHEAR-KLEAN  BOILER  GRATES 

IN  these  grates,  which  are  made  by  the  Marion 
Machine,  Foundry  &  Supply  Co.,  of  Marion,  Ind., 
there  has  been  embodied  not  only  a  fore  and  aft 

shaking-  motion,  but  also  an  effective  sidewise  mo- 
tion which  gives  a  shearing  and  crushing  action  ef- 
fectually removing  noncombustible  and  clinker  form- 
ing material  from  the  fire  bed  without  destroying  the 
efficiency  of  the  live  coal  fire  above.  Because  of  this 
efificient  cleaning,  it  is  found  unnecessary  to  have  the 
grate  dump,  as  the  fireman  can  handle  and  control 
his  fires  without  the  use  of  slice  bar  or  poker. 

Fingers  of  the  grate  bars  are  of  the  interlocking 
type  which  has  been  demonstrated  to  be  effective, 
and  are  strong  enough  to  crush  anything  which  may 
accumulate  in  the  boiler  furnace.  By  means  of  a 
positive  centering  device  it  is  impossible  to  get  the 
shaking  lever  out  of  the  socket  in  the  shaking  at- 
tachment until  the  grates  are  central  and  level,  mak- 
ing it  therefore  impossible  to  burn  the  fingers  of  the 
grate  bars.  The  grate  bars  arc  of  special  shape,  de- 
signed to  give  proper  air  space,  according  to  the  size 
of  grate  and  quality  of  fuel  to  be  burned. 

On  the  side  bars  washers  are  provided  which  rest 
against  the  furnace  wall,  thus  holding  the  side. frames 
up  against  the  rollers  on  the  grate  bars.  These  rollers 
act  against  cams  on  the  side  frames  and  thus  give  the 
sidewise  motion  to  every  alternate  grate  bar,  pro- 
ducing the  shearing  action.  The  sidewise  moving  bars 
have  no  hub  on  the  journal  clip  castings,  so  that  they 
can  move  endwise  in  their  bearings.     The  other  bars 


agtA 


FIG.    1.     PARTIAL    ASSEMBLY    OF    SHEAR-KLEAN    GRATE 

have  a  hub  on  the  side  of  the  journal  clip,  keeping 
them  always  central  between  the  side  frames.  These 
journal  clip  castings  slip  into  the  side  frames  from 
above  and  can  only  be  removed  by  an  upward  pull  so 
that  they  cannot  be  lifted  out  of  position  when  the 
grates  are  actuated.  The  clip  journal  acts  as  a  grate 
bar  on  top  of  the  side  frame  and  also  as  a  bearing 
for  the  moving  grate  bar,  thus  protecting  the  side 
frames  from  heat  and  limiting  frame  expansion. 

The  Marion  interlocking  grate,  made  by  the  same 
company,  has  all  the  valuable  features  of  the  Shear- 
Klean,  except  the  sidewise  motion.  The  fingers  are 
interlocking,  are  rounded  at  the  ends  so  that  a  hoe 
or  slice  bar  can  be  shoved  over  them  without  catching, 
have  the  center-locking  device  for  the  rocking  lever. 


so  that  the  fingers  must  always  be  left  in  a  level  posi- 
tion, and  have  the  grate  bars  amply  strong  to  crush 
the  hardest  clinker. 

Figure  1,  a  partially  assembled  view  of  the  Shear- 
Klean  grate,  shows  the  form  of  the  grates,  the  posi- 
tion when  rocked  forward,  the  rollers  on  the  bottom 
of  grate  bars,  and  the  side  cams  which  give  the  side- 
wise  motion,  the  journal  clip  castings,  and  the  places 
where  they  set  into  the  side  frames,  and  on  the  in- 
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PIG.    2.      FRONT   VIEW    OF    SHEAR-KLEAN    GRATE    INSTALLATION 

verted  bar  at  the  back  of  the  grate  is  shown  the  form 
of  the  bar  which  does  not  move  sidewise,  and  also  the 
journal  clip  casting  Avith  hub  to  centralize  the  bar. 
Figure  2  shows  the  front  view  of  a  furnace  with  Shear- 
Klean  grate  installation  and  the  detail  of  the  operat- 
ing bar  and  the  mechanism  by  which  central  position 
is  assured  before  the  lever  can  be  removed. 


KANTKINK  FLEXIBLE 
METALLIC  HOSE 

THIS  hose,  made  by  The  Goodyear  Tire  and  Rub- 
ber Co.,  of  Akron,  O.,  has  many  points  of  dif- 
ference from  the  ordinary  metallic  hose,  which 
make  it  worthy  of  consideration. 
Inside  is  a  regular  hose  tube,  which  carries  the  pres- 
sure and  prevents  heat,  although  the  metallic  surface 
itself  is  capable  of  withstanding  pressure,  even  if  the 
inner  tube  were  not  there.  Outside  is  an  interlocking 
metallic  casing,  completely  covering  the  tube,  and 
made  without  sharp  or  rough  edges,  yet  so  flexible 
that  the  hose  may  be  tied  into  knots  without  injuring- 
the  outer  casing,  yet  it  cannot  acquire  the  short  kink 
which  is  so  destructive  to  hose  made  of  rubber  alone. 
It,  therefore,  justifies  its  name,  as  it  cannot  make 
short  kinks  and  yet  is  extremely  flexible.  Tests  have 
shown  that  a  pressure  equal  to  1000  lb.  per  square  inch 
will  not  burst  the  hose,  and  in  durability  tests  it  has 
stood  up  to  the  most  exacting  requirements. 
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THE  FALLS  ENGINE  STOP 

IN  its  improved  form,  this  stop  consists  of  a  valve 
of  the   rotary  type,   which   is   held  out  of  contact 
with  the  casing  until  it  reaches  its  extreme  closed 
position,  thus  making  the  action  frictionless.     The 
valve  is  closed  by  a  weight  which  is  held  in  a  hori- 
zontal position  bv  a  catch  as  shown  in  Fig.  1,  the  left- 


solenoid,  or  in  the  mechanical  form  of  the  stop,  which 
is  shown  in  Fig.  2,  the  rope  is  tripped  and  thus  me- 
chanically throws  the  catch  on  the  valve. 

Examination  of  Fig.  2  will  show  also,  that  if  the 
rope  breaks  at  any  point  between  the  speed  limit  band 
and  the  valve,  the  counterweight  at  the  left  will  auto- 
matically close  the  stop  valve  and  shut  down  the 
engine.    Figure  3  is  a  sectional  view  of  the  valve  head, 


FIG.  1.     EXTERIOR  AND  INTERIOR  VIEWS  OF  THE  FALLS  ENGINE     STOP    VALVE,    OPEN 


hand  view  being  the  exterior  with  the  valve  open,  and 
the  right-hand  view,  the  interior.  The  valve  shown 
is  electrically  operated,  having  a  solenoid  on  the  base 
of  the  valve,  which  trips  the  catch  when  contact  is 
made  by  the  speed  limit  band. 


FIG.     2.       ARRANGEMENT     OF     THE     FALLS     ENGINE     STOP     FOR 
MECHANICAL    OPERATION 


This  band  is  mounted  directly  on  the  engine  shaft, 
and  is  in  the  form  of  a  split  collar  which  is  rigid  and 
thus  easily  adjustable.  Inside  the  band  is  a  centrifugal 
weight  carried  on  a  spring,  and  when  the  engine  gets 
above  the  speed  limit,  this  weight  flies  outward,  and 
either  makes  an  electrical  contact  thus  enereizinsTf  the 


showing  the  frictionless  valve  stem  bushing.  This  is 
of  noncorroding  metal,  pressed  into  the  front  head, 
and  has  a  bevel  seat  against  which  the  curved  face  of 
the  collar  on  the  valve  stem   rests.     The   2   surfaces 


FRONT  HEAD 


VALVE  STEM 
SPRING 


VALVE  CASING 


VALVE  STEM 
BUSHING   AND 

SEAT 


SQUARED   END 
OF  VALVE  STEM 


LEVER 


FIG.    3. 


SECTIONAL    VIEW    OF    THE    VALVE    CASING,    SHOWING 
THE    VALVE     STEM     BUSHING 


are  lapped  together,  forming  a  steam  tight  joint,  and 
the  stem  is  held  to  its  seat  by  the  pressure  of  the  steam 
on  the  inside  of  the  square  head.  When  the  steam  line 
is  not  under  pressure,  the  stem  is  held  to  its  seat  by 
the  spring  shown  in  the  illustration.  • 

This  stop  is  manufactured  by  the   Falls   ^Machine 
Co  .  Shebovgan  Falls,  AMs. 
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AMERICAN  IDEAL  STEAM  TRAP 

THIS  is  of  the  float  type  with  water  sealed  valves 
and  the  valve  operated  by  a  system  of  levers 
which  permit  of  floats  of  heavy  construction.  To 
give  an  idea  of  the  leverage  secured  by  the  mech- 
canism,  a  weight  of  over  200  lb.  can  be  lifted  with  a 
piece  of  linen  thread  tied  to  the  lever  in  place  of  the 
float.  As  seen  in  the  sectional  view  Fig.  1,  the  valve 
has  a  2-bearing  alinement  with  its  seat  and  is  pro- 
tected from  scale  and  dirt  by  a  heavy  screen.  Also 
any  sludge  or  sediment  which  may  collect  is  drained 
off  through  a  blowoff  plug  in  the  bottom  of  the  cham- 
ber beneath  the  valve. 

Looking  at  the  sectional  view  Fig.  1.  it  will  be 
seen  that  the  position  of  float  G  is  controlled  by  the 
water  level  in  the  trap;  as  this  float  rises  it  operates 


F.  By  means  of  the  circular  baft'le  plate  L,  water 
seal  is  provided  at  the  inlet  to  the  trap  as  well  as  at 
the  outlet  and  the  gage  glass  K  shows  the  water  level 
at  all  times.  The  regular  sizes  of  this  model  are  1^4 
to  2^  in.  Both  styles  are  made  by  the  American 
Steam  Gauge  and  Valve  Mfg.  Co.,  206  Camden  St., 
Boston,   Mass. 


FIG.  1.     SECTIONAL  VIKW  OF  MODEL  C  TRAP 

the  toggle  joint  mechanism  at  A,  moving  the  valve 
back  from  its  seat  and  allowing  water  to  flow  up 
through  the  valve  from  the  bottom  through  the  strain- 
er B  and  nozzle  D  to  the  outlet  O.  As  the  float  falls 
with  the  water  level,  the  toggle  at  A  operates  to  pull 
the  valve  C  forward  to  its  seat  and  stop  the  discharge. 
The  water  gage  glass  at  K  indicates,  always,  the  level 
of  water  in  the  trap  and  shows,  therefore,  the  rise 
and  fall  and  the  action  of  the  valve.  A  bypass  F  'Con- 
trolled by  valve  E  is  provided  for  blowing  out  the 
discharge  pipe  and  for  emergency  use.  Air  is  vented 
through  the  cock  H  and  sediment  blown  off  through 
the  outlet  M.  The  plug  N  is  provided  to  permit  of 
renewing  the  valve  seat  without  disconnecting  the 
trap  or  removing  any  parts  of  the  casing.  The  trap 
is  made  in  sizes  from  Yi  in.  to  2^  in.,  the  discharge  of 
the  smaller  being  4380  lb.  an  hour  and  the  larger  35,000 
lb.  an  hour. 

For  special  conditions  such  as  are  encountered  in 
paper  making,  steam  cooking,  etc.,  the  Model  D  trap 
is  provided.  This  has  a  tubular  valve  and  a  double 
toggle  mechanism  to  permit  the  trap  to  operate  from 
atmospheric  pressure  to  the  highest  working  pressures 
in  steam  practice,  or  on  exhaust  steam,  without  ad- 
justment. The  area  through  the  tubular  valve  is  the 
whole  pipe  size  area  of  the  trap.  The  valve  is  water 
sealed  and  has  provision  the  same  as  Model  C  for  re- 
newing the  valve   seat  through   the  opening  of  plug 


FIG.  2.     SECTIONAL  VIEW  OF  MODEL  D  TRAP 

The  Decennial  convention  of  the  Universal  Crafts- 
man Council  of  Engineers  was  held  at  the  Brunswick 
Hotel  in  Boston,  August  5  to  8.  The  meetings  were 
devoted  to  the  business  of  the  organization  to  actions 
on  reports  and  to  the  election  of  officers  and  choice  of 
meeting  place  for  1914.  Entertainment  features  of  the 
meeting  were  a  reception  on  Monday  evening  at  the 
Hotel  Brunswick,  an  automobile  ride  for  the  visiting 
ladies  on  Tuesday  afternoon,  a  visit  to  Nantasket  Beach 
on  Tuesday  evening,  a  reception  on  Wednesday  after- 
noon, a  boat  and  narrow  gage  rail  trip  to  Revere  Beach 
on  Wednesday  evening,  on  Thursday  afternoon  shopping 
and  sight  seeing  for  the  ladies  and  on  Thursday  evening 
a  reunion  and  entertainment  given  by  Jenkins  Bros., 
with  Frank  Martin  as  the  director.  The  committee  of 
arrangements  for  the  meeting  was  Geo.  W.  Knowlton, 
Claude  B.  Allen  and  Wm.  T.  Judge. 

The  entertainment  of  Tuesday  afternoon  and  evening 
was  given  to  the  members,  officers  and  visiting  ladies 
by  the  New  England  Association  of  Commercial  Engi- 
neers. 


A  METHOD  OF  RUST-PROOFiNG  idle  machinery,  which 
has  been  found  extremely  satisfactory  under  careful  test, 
is  given  in  Factory  as  follows  rfThe  machinery  is  cleaned 
and  smeared  with  a  mixture  of  one  ounce  of  camphor 
dissolved  in  one  pound  of  melted  lard,  mixed  with  enough 
fine  black  lead  to  give  it  an  iron  color. 
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NEWS  NOTES 

Negotiations  have  been  completed  for  the  purchase 
of  the  New  York  and  Queens  Electric  Light  and  Power 
Co.  of  a  parcel  fronting  300  ft.  on  Van  Wyck  Ave.,  and 
with  a  depth  of  250  ft.  just  north  of  the  new  Long  Island 
Railroad  terminal  at  Jamaica,  L.  I.  This  property  has 
been  acquired  for  the  establishment  of  a  substation,  ex- 
ecutive offices  and  headquarters  for  the  construction  force 
of  the  company  in  the  Jamaica  district.  Within  a  short 
time  the  company  will  commence  the  erection  of  a  fine 
plant.  The  present  plant  of  the  company,  located  on  the 
opposite  side  of  the  street  from  that  purchased,  was  pur- 
chased by  the  Long  Island  Railroad  for  terminal  pur- 
poses. 

At  this  substation  will  be  centered  for  the  Jamaica 
district  the  power  that  will  be  transmitted  both  from  the 
Long  Island  City  and  Astoria  stations  over  the  new 
trunk  lines  now  building.  In  addition,  the  company  will 
place  underground  the  wires  of  the  company  in  the  Ful- 
ton St.  section. 

Owing  to  the  rapid  growth  of  the  Elliott  Co., 
Pittsburgh,  its  present  works  have  been  for  some  time 
entirely  inadequate.  It  has  recently  purchased  the  works 
of  the  Clifford-Capell  Fan  Co.  at  Jeannette,  Pa.,  and  is 
now  engaged  in  remodeling  the  buildings,  and  making 
them  suitable  for  its  regular  line  of  business,  and  in 
addition  is  preparing  to  construct  a  new  foundry,  300  by 
150  ft. 

The  new  works  are  located  on  33  acres  of  ground 
adjacent  to  Jeannette,  and  the  buildings  already  in  place 
will  represent  an  increase  in  floor  space  of  about  2^ 
acres.  The  company  expects  to  complete  its  improve- 
ments and  additions  to  its  new  works  by  October,  after 
which  at  least  its  heavier  tools  will  be  moved  to  that 
plant. 

The  Clififord-Capell  Fan  Co.  has  been  manufacturing 
the  Clifford  fan  for  mine  ventilation ;  this  business  will 
be  continued  by  the  Elliott  Co. 

Philadelphia  Electric  Co.  is  planning  to  increase 
largely  its  plant  and  power  capacity  to  cope  with  ex- 
tensive demands  made  upon  it  by  new  business.  A  new 
substation,  to  cost  $200,000,  is  about  to  be  built  at  65th 
St.  and  Paschall  Ave.  to  distribute  power  to  plants  in 
West  Philadelphia  and  Chester  and  Delaware  Counties. 
A  substation  at  Marcus  Hook  is  to  provide  for  the  Vis- 
cose Co.'s  silk  manufactory  at  that  place.  Another  new 
substation  at  Chester  will  furnish  the  power  for  the 
Chester  Solid  Steel  Casting  Co.'s  rolling  mill  and  other 
industrial  plants.  Besides,  the  company  is  going  to  en- 
large materially  its  Christian  St.  plant,  in  which  are  to  be 
placed  next  year  2  new  turbo  generators,  which  will 
produce  one  47,000,  the  other  41,000  hp.,  altogether 
88,000  hp. 

American  Engine  &  Electric  Cojnipany,  with  offices 
and  works  at  Bound  Brook,  N.  J.,  announces  that  it  has 
taken  over  the  business  of  the  x^merican  Engine  Com- 
pany, and  will  have  increased  facilities  for  the  manufac- 
ture of  the  American-Ball  high  speed  steam  engines, 
whieh  have  been  built  by  the  latter  company  for  the  past 
17  yr.,  as  well  as  a  complete  line  of  electric  motors  and 
generators  from  the  designs  of  W,  T.  Hensley,  who  is 
now  associated  with  the  company,  and  who  has  a  wide 
experience  in  motor  design. 

The  officers  of  the  American  Engine  &  Electric  Com- 
pany are  as  follows :  Hugh  C.  Pierce,  president  and 
treasurer ;  Wm.  T.  Hensley,  vice-president  and  secre- 
tary; F.  O.  Ball,  general  manager;  F.  H.  Ball,  consulting 
engineer. 


The  Piedmont  Power  Co.,  W.  B.  Lawrence,  Engi- 
neer in  charge,  18  Tremont  St.,  Boston,  proposes  the 
construction  of  a  hydro-electric  plant  developing  18,000 
hp.  in  North  Carolina.  It  is  understood  that  this  de- 
velopment will  be  undertaken  about  2  miles  below  the 
narrows  of  the  Yadkin  river,  near  Albemarle,  N.  C, 
where  Charles  A.  Armstrong,  of  Troy,  N.  C,  was 
previously  reported  as  securing  options  for  capitalists 
contemplating  an  investment  of  approximately  $2,000,- 
000. 

The  big  power  dam  to  be  built  on  the  Tuolumne  river 
at  Modesto,  Cal.,  is  to  be  175  ft.  high  and  400  ft.  long 
at  the  crest.  The  site  for  this  massive  stone  and  con- 
crete is  just  above  the  dam  at  the  intake  of  the  Golden 
Rock  ditch.  It  is  an  ideal  site  for  a  dam,  there  being 
solid  rock  on  both  sides  all  the  way  across  at  a  reasonable 
depth.  No  better  site  could  be  found — no  other  place 
where  such  a  short  dam  will  impound  such  an  immense 
body  of  water. — Tuolumne  Prospector. 

J.  F.  Mallory,  formerly  with  the  Taylor  Stoker 
Co.,  has  recently  become  connected  with  the  B.  F.  Sturte- 
vant  Co.,  50  Church  St.,  New  York  City,  which  manu- 
factures and  sells  the  Riley  Self  Dumping  Underfeed 
Stoker  for  the  Sanford  Riley  Stoker  Co.,  of  Worcester, 
Mass. 

The  Nebraska  Lighting  Co.,  of  Plattsmouth,  Neb., 
has  concluded  to  make  an  entire  change  in  its  plant  there 
and  will  rebuild  the  entire  plant.  Arthur  Huntington, 
the  engineer  in  charge  of  the  rebuilding  of  the  plant, 
wi'l  make  his  home  in  Plattsmouth  while  engaged  in 
the  work  of  reconstruction. 

Rochester,  N.  Y.,  Railway  and  Light  Co.  recently 
asked  permission  of  the  fire  marshal  to  build  a  gener- 
ating plant  to  cost  $30,000  on  Brown's  race.  It  will  be 
of  concrete,  one  story  high,  and  will  measure  37  ft.  wide, 
91  ft.  long  and  18  ft.  high. 

Frederick  L.  Ray,  of  Louisville,  Ky.,  is  being  pro- 
posed, by  a  number  of  his  brother  engineers  of  that  city, 
as  candidate  for  National  Vice  President  of  the  N.  A.  S. 
E.,  in  the  election  at  the  coming  convention  in  Spring- 
field. 

The  7th  annual  Convention  of  the  Illuminating 
Engineering  Society  will  be  held  in  Pittsburgh,  Pa.,  Sep- 
tember 22  to  26.  Full  information  in  regard  to  the  pro- 
gram and  transportation  can  be  had  from  J.  B.  Jackson, 
Secretary,  28  North  Market  St.,  Chicago. 

The  taxpayers  of  Jamestown,  N.  Y.,  recently  voted 
in  favor  of  expending  $40,000  to  enlarge  and  improve 
the  municipal  lighting  plant,  which  has  been  in  operation 
20  yr.,  furnishing  light  and  power  for  municipal  and 
commercial  purposes. 

Rincon  Improvement  Co.,  Corpus  Christi,  Texas, 
will  develop  800  acres  at  Corpus  Beach,  the  improvements 
to  include  5,000,000  cu.  yd.  of  filling,  50  miles  of  graded 
streets,  etc.,  to  cost  about  $250,000. 

Sundh  Electric  Co.  of  New  York  has  established  a 
Chicago  office  at  122  S.  Michigan  Ave.,  with  Henry  J. 
Kaufman  as  manager. 

Beaver  River  Power  Co.,  has  filed  with  the  city  clerk 
of  Hailey,  Ida.,  its  formal  acceptance  of  its  franchise  to 
supply  electric  current  for  Hailey. 

A  CONTRACT  was  CLOSED  between  the  City  of  Brew- 
ton,  Ala.,  and  a  firm  in  Atlanta  whereby  Brewton  will 
have  a  new  water  and  light  plant,  a  complete  sanitary 
system.    Work  will  begin  immediately. 
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The  board  of  trustees  of  the  Louisiana  Industrial 
Institute,  Ruston,  La.,  has  provided  for  an  extension  of 
the  present  academic  and  industrial  courses  one  year,  and 
authorized  the  enlar<:^ement  of  the  power  plant  and  the 
erection  of  future  buildings. 

John  A.  Walls,  engineer,  of  Baltimore,  Md.,  is  pre- 
paring plans  and  specifications  for  alterations  and  ad- 
ditions to  the  plant  of  the  Pennsylvania  Water  and  Light 
Co.,  at  Holtwood,  Pa.  Plans  will  be  ready  for  bids  in 
the  near  future. 

Plans  for  a  new  power  house  with  full  equipment 
for  the  manufacture  of  electric  light  and  power  have  been 
drawn  by  Feris  Brothers  of  Osage,  Iowa.  The  site  of 
the  proposed  plant  is  2  miles  south  of  the  city  on  the 
Cedar  River.     The  expenditure  will  be  $20,000. 

The  Gauley  Power  Co.,  which  was  recently  incor- 
porated with  a  capitalization  of  $250,000  by  interests  in 
Charleston,  W.  Va.,  to  develop  hydroelectric  power  on  the 
Gauley  River,  has  applied  to  the  State  authorities  for 
permission  to  construct  dams  to  develop  between  96,000 
and  100,000  hp.  There  will  be  5  dams  in  all,  2  on  the 
Gauley  River  and  3  on  the  Meadow  River.  To  carry  out 
the  project  considerable  tunneling  will  be  necessary  and 
it  is  said  that  when  the  work  is  completed  it  will  be  one 
of  the  largest  hydroelectric  developments  in  the  State. 

In  its  campaign  to  complete  a  subscription  of 
$200,000  for  the  purpose  of  advancing  the  art  of  elec- 
trical development  the  Society  For  Electrical  Develop- 
ment is  to  be  assisted  by  the  members  of  the  Jovian 
Order.  The  former  society  is  composed  of  firms  in- 
terested in  the  increase  of  the  use  of  electrical  apparatus 
and  machines,  while  the  latter  society  is  composed  of  in- 
dividuals engaged  in  electrical  selling  and  contracting 
and  alUed  interests. 

The  Society  for  Electrical  Development  plans  a  na- 
tional popular  advertising  campaign,  for  publicity,  and 
the  supplying  of  newspaper  advertising  copy,  an  educa- 
tional campaign  to  teach  architects  and  builders  the 
advantages  of  complete  electric  equipment,  and  a  cam- 
paign for  personal  harmony  between  representatives  of 
different  branches  of  the  industry. 

September  18-20,  the  eighth  annual  convention  of  the 
Federation  of  Trade  Press  Associations  will  be  held  at  the 
Hotel  Astor,  New  York  City.  Thursday  morning  will  be 
devoted  to  Business  Promotion  through  Trade  Press  Ef- 
ficiency ;Thursday  afternoon  to  an  editorial  symposium 
devoted  to  the  Efficiency  of  the  Editorial  Departments  of 
Trade  and  Technical  Papers;  also  jointly  a  circulation 
symposium  will  be  held,  dealing  with  problems  of  In- 
creasing the  Circulation  of  papers.  Friday,  Sept.  19, 
will  begin  the  day  with  an  advertising  symposium  devoted 
to  questions  of  the  value  of  advertising,,  good  advertis- 
ing copy,  and  the  methods  of  handling  advertising;  this 
will  be  followed  by  stories  of  the  development  of  the 
large  papers  in  trade  and  technical  fields,  told  by  the 
men  who  have  been  instrumental  in  achieving  such  de- 
velopments. Friday  afternoon  there  will  be  addresses 
by  a  number  of  editors,  publishers  and  advertisers  on 
topics  of  general  interest  to  their  departments.  In  the 
evening  a  ljan(|uet  will  be  held  in  the  Hotel  Astor  North 
Ball  Room,  at  which  Postmaster  General  Burleson,  Sec- 
retary Redfield,  John  Kendrick  Bangs  and  other  noted 
speakers  will  be  present. 

The  United  States  Civil  Service  Commission  an- 
nounces an  examination  for  electrometallurgist,  for  men 
only,  to  fill  a  vacancy  in  this  position  in  the  Bureau  of 
Mines.   Department   of  the   Interior,   for  service   in   the 


field,  at  a  salary  ranging  from  $1800  to  $3000  a  year,  and 
vacancies  as  they  may  occur  in  positior>s  requiring  similar 
qualifications. 

Competitors  will  not  be  assembled  at  any  place  for 
examination,  but  will  be  rated  on  the  following  subjects: 
General  education  and  scientific  training;  practical  expe- 
rience and  fitness ;  publications  or  thesis. 

Persons  who  desire  this  examination  should  at  once 
apply  for  Form  304  and  special  form  to  the  United  States 
Civil  Service  Commission,  Washington,  D.  C. 

The  United  States  Civil  Service  Commission  an- 
nounces an  examination  for  examiner  of  surveys,  for  men 
only,  on  September  17,  191 3,  to  fill  2  vacancies  in  this 
position  in  the  Forest  Service,  Department  of  Agricul- 
ture, for  service  in  the  field,  at  entrance  salaries  ranging 
from  $1200  to  $1500  a  year,  and  vacancies  as  they  may 
occur  in  positions  requiring  similar  qualifications. 

Competitors  will  be  examined  in  the  following  sub- 
jects: Practical  questions  on  surveying  and  land  laws; 
general  and  technical  education  and  training;  land-sur- 
veying experience  and  fitness. 

Persons  who  desire  this  examination  should  at  once    , 
apply  to  the   United   States   Civil   Service   Commission, 
Washington,  D.  C,  for  Form  13 12. 

The  LTnited  States  Civil  Service  Commission  an- 
nounces an  examination  for  assistant  engineer  in  forest 
products,  for  men  only,  on  September  17  and  18,  1913, 
to  fill  vacancies  in  the  Forest  Service,  for  duty  at  Madi- 
son, Wis.,  and  elsewhere  as  they  may  occur,  at  salaries 
ranging  from  $1200  to  $1500  a  year. 

Competitors  will  be  examined  in  the  following  sub- 
jects: Technique  of  drying,  treating,  and  testing  timber; 
mechanics  and  mathematics  (mechanics,  elementary  laws 
and  problems  with  special  reference  to  flexure  of  beams 
under  static  and  impact  loading,  elementary  hydraulics; 
mathematics  to  and  including  elementary  calculus)  ;  draft- 
ing, and  machine  and  structural  design  ;  education,  train- 
ing, experience,  and  fitness  (including  undergraduate 
education  and  training,  postgraduate  training,  university  j 
education,  or  other  training  of  a  similar  nature,  and  prac-  | 
tical  experience  in  research  or  industrial  work). 

Persons  who  meet  the  requirements  and  desire  this 
examination  should  at  once  apply  to  the  United  States 
Civil  Service  Commission  for  Form  I'^I2. 


BOOK  REVIEW 

The  4TH  edition  of  Gebhardt's  "Steam  Power 
Plant  Engineering"  is  just  from  press,  and  has  been  entire- 
ly rewritten  and  reset.  This  is  one  of  the  best  of  standard 
books,  both  as  a  text  and  reference  work,  on  power  plant 
practice,  and  deserves  the  great  success  that  it  has  had. 
It  contains  989  pages,  605  illustrations,  and  covers  the 
entire  plant,  from  the  subject  of  fuels  and  combustion 
through  to  the  rules  for  making  tests  of  complete  power 
plants.  The  chapter  on  finance  and  economics  is  espe- 
cially valuable  and  interesting,  as  showing  current  prac- 
tice in  plant  cost  accounting,  and  forms  for  record  charts, 
and  the  results  in  cost  of  operation.  The  price  of  this 
edition  is  reduced  to  $4  net. 

The  Gas-Engine  Handbook,  Seventh  Edition,  by  E. 
W.  Roberts,  323  pages ;  4%  by  7 ;  85  illustrations ;  in- 
dexed. 1913.     Cincinnati,  Ohio,  Price,  $2.00 

This  is  a  fully  rewritten  edition  of  this  well-known 
work,  which  made  its  first  appearance  in  1900.  In  this 
edition,  the  author  has  given  the  reader  the  advantage  of 
added  experience  and  has  treated  the  subject  from  the 
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standpoint  of  the  latest  practice.  A  comparison  of  this 
with  the  earHer  editions  shows  that  while  there  is  much 
that  is  new  in  gas  engine  practice,  the  formulas  originally 
published  on  design  have  been  changed  to  a  very  small 
degree  and  in  the  main  only  so  far  as  is  required  by 
the  advance  in  the  materials  of  construction. 

The  book  has  its  chief  interest  in  the  fact  that  it  is 
practical  rather  than  theoretical.  Where  formulas  of 
more  than  ordinary  difficulty  are  employed,  their  use  is 
explained  in  detail  by  means  of  a  practical  example. 

Taking  the  book  briefly  in  detail,  it  is  divided  into  3 
separate  parts.  The  first  part  is  descriptive,  the  second 
deals  solely  with  design,  and  the  third  gives  general  in- 
formation on  the  installation,  care  and  selection  of  gas 
and  gasoline  engines. 

In  the  descriptive  portion  the  author  does  not  appear 
to  have  followed  the  conventional  method  of  copying 
from  catalogs  and  the  use  of  catalog  cuts,  but  illustrates 
the  parts  by  means  of  original  drawings  and  original  de- 
scriptive matter.  We  find  separate  chapters  on  automobile 
motors,  marine  motors  and  aeronautical  motors. 

In  the  section  on  design  the  discussion  starts  with  a 
chapter  on  the  indicator  diagram,  and  in  another  chapter 
shows  the  method  of  arriving  at  the  general  dimensions 
of  a  motor  desired  to  fulfill  certain  conditions.  Then 
follow  chapters  on  the  design  of  the  specific  parts  such 
as  the  cylinder,  the  piston  rods,  shafts,  etc. 

Of  more  than  ordinary  interest  is  the  chapter  on  the 
design  of  2-cycle  engines.  It  gives  not  only  the  formulas 
for  design  but  shows  that  instead  of  being  a  puzzle  the 
design  of  the  2-cycle  is  a  simple  matter. 

In  the  third  part  a  chapter  on  installation  describes 
the  arrangement  of  the  engine  room  and  gives  many  use- 
ful and  practical  hints  on  the  arrangement  of  piping, 
cooling  tanks,  meters,  etc.,  and  goes  into  the  whole  matter 
of  engine  room  fittings  in  a  thorough  manner. 

The  chapter  on  installation  is  followed  by  others  on 
starting  and  stopping,  care  of  gas  engines  and  troubles. 
The  latter  is  arranged  under  various  heads  and  gives 
both  the  cause  of  the  trouble  and  the  remedy. 

The  chapter  on  testing  describes  in  detail  the  method 
of  making  a  complete  test  to  the  extent  of  a  thermal 
analysis  or  the  determination  of  a  complete  heat  balance. 
A  form  for  a  test  log  and  another  for  a  test  report  make 
the  treatment  of  this  important  subject,  most  complete. 

The  book  ends  with  a  chapter  on  the  selection  of  a 
gas  engine,  which  is  well  worth  reading  by  the  intending 
purchaser  of  a  power  plant. 

"Heating  and  Ventilating  a  Large  Factory"  and 
"Heat  Transmission  through  Building  Walls  of  Corru- 
gated Iron"  are  the  titles  of  2  articles  which  the  Green 
Fuel  Economizer  Co.,  of  Matteawan,  N.  Y.,  has  reprinted 
from  Iron  Age  and  Engineering  News,  respectively,  for 
gratuitous  distribution. 

The  first  describes  the  hot-blast  heating  and  venti- 
lating outfit  utilizing  exhaust  steam  installed  by  this 
company  in  2  large  concrete  and  glass  buildings,  aggre- 
gating 2,400,000  cu.  ft.  of  the  Lee  Tire  &  Rubber  Co., 
of  Conshohocken,  Pa.  The  conditions  were  exceptional 
as  regards  the  proportion  of  window  surface,  the  size 
of  the  rooms  and  the  rapid  change  of  air  required,  but 
were  successfully  met  by  the  equipment  here  described 
and  illustrated. 

Full  particulars  are  given  of  all  data  and  calculation. 
The  second  article  reproduced  in  this  pamphlet  describes 
some  tests  made  upon  the  hot-blast  heating  equipment  of 
the  fan  shop  of  the  Green  Fviel  Economizer  Co.,  which 
is  a  steel-frame  building  covered  with  corrugated  iron. 
The  actual  heat  transmission  found  is  compared  with 
figures  deduced  from  various  data  and  formulae  as  given 


by  Rietschel,  Grashof,  Woodbridge  and  others,  with 
which  it  is  found  in  substantial  agreement.  The  details 
of  construction  of  the  building  are  fully  described  and 
the  general  arrangement  of  apparatus,  exposure  of  the 
building,  etc.,  are  shown  by  drawings  and  photographs. 


CATALOG  NOTES 

WAGNER  ALTERNATING  CURRENT  rectifier  is 
the  subject  of  a  circular  from  Wagner  Electric  Mfg.  Co., 
6400  Plymouth  Ave.,  St.  Louis,  Mo. 

DETROIT  LUBRICATOR  CO.,  of  Detroit,  Mich., 
has  issued  a  56-page  catalog,  No.  36L.,  on  locomotive 
lubricators,  giving  instructions  for  operation  and  instal- 
lation. 

HUGHSON  STEAM  SPECIALTIES  are  described 
and  illustrated  in  a  40-page  catalog  recently  issued  by 
Hughson  Steam  Specialty  Co.,  5021-23  So.  State  St., 
Chicago. 

ELEVATOR  SERVICE  is  the  name  of  an  interest- 
ing and  informing  booklet  received  from  the  Otis  Eleva- 
tor Co.,  giving  hints  on  the  care  and  operation  of  eleva- 
tors of  all  types. 

S  PR  AGUE  FLEXIBLE  STEEL- ARMORED 
HOSE  for  railroad  service  is  described  and  illustrated 
in  Catalog  No.  521  from  Sprague  Electric  Works  of 
General  Electric  Co.,  527-531  West  34th  St.,  New  York. 

FUEL  OIL  DATA,  a  20-page  booklet  from  Tate, 
Jones  &  Co.,  Pittsburgh,  Pa.,  contains  matter  of  inter- 
est to  fuel  users,  particularly  those  using  it  for  metal 
heating,  tempering,  etc.  Copies  may  be  obtained  by 
addressing  the  company  as  above. 

JEFFERSON  UNION  CO.'S  ninth  "Makers  of 
Unions"  folder  deals  with  Abraham  Lincoln,  who,  when 
it  came  to  the  test,  showed  of  what  metal  he  was  made. 

The  fitness  of  Jefferson  unions  likewise  to  stand  tests 
and  win  respect  is  emphasized.  Several  styles  of  unions 
are  illustrated. 

A  COLLAPSIBLE  OIL  FILTER  is  the  title  of  a 
publication  issued  by  S.  F.  Bowser  &  Co.,  Fort  Wayne, 
Ind.,  discussing  its  oil  filtering  and  circulating  systems. 

The  company  has  also  prepared  a  series  of  3  circulars 
for  sending  to  power  plants  and  factories.  Copies  of 
any  of  these  may  be  obtained  by  anyone  desiring  them. 

BULLETIN  A4139,  just  issued  by  the  General  Elec- 
tric Co.,  is  devoted  to  central  station  oil  switches  of  high 
rupturing  capacity.  The  switches  are  made  both  auto- 
matic and  nonautomatic,  and  for  voltages  from  15,000  to 
70,000.  The  bulletin  describes  the  switches  in  detail,  and 
contains  a  list  of  ceatral  stations  in  which  these  switches 
are  in  use. 

THE  GENERAL  ELECTRIC  CO.  recently  issued 
Bulletin  A4129,  which  illustrates  and  describes  in  con- 
siderable detail  that  company's  small  feeder  voltage  regu- 
lators. This  regulator  is  of  the  pole  type  and  is  built 
for  use  on  single-phase  feeders  only.  It  is  made  in  2 
designs,  one  for  outdoor  installation  and  automatically 
operated,  and  the  other  for  hand  operation,  and  to  be 
installed  indoors  only.  The  bulletin  contains  internal  and 
external  views,  connection  and  dimension  diagrams. 

NEW  CIRCULARS  from  Kingsford   Foundry  and 
Machine  Works,  Oswego,  N.  Y.,  describe  the  company's 
high-pressure  turbine  pumps  for  lifts  up  to  500  ft.,  and 
double  flow  pumps  for  lifts  up  to  150  ft.     A  cross  sec- 
tion shows  the  general  construction  of  the  latter.     The 
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housing  consists  of  shell  and  2  heads,  of  such  design 
as  to  form  a  unit  tested  for  lOO  lb.  hydrostatic  pressure. 
The  impellers  are  made  of  cast  iron  for  moderate  duties 
and  speed,  of  bronze  for  higher  requirements,  and  are 
so  efifectually  balanced  that  they  may  be  said  to  float  in 
the  liquid  surrounding  them. 

MASON  REGULATOR  CO.,  Boston,  Mass.,  has 
just  issued  its  General  Catalog  No.  6o,  which  is  said  to 
be  the  largest  and  most  complete  catalog  ever  given  to 
the  presentation  of  pressure  reducing  devices.  It  con- 
tains 220  pages  with  lOO  or  more  illustrations,  many  of 


them  being  sectional  cuts,  to  illustrate  more  clearly  the 
construction  and  operation  of  Mason  valves.  Special 
pains  have  been  taken,  also,  to  make  the  descriptions 
clear  and  complete.  The  book  is  beautifully  printed  in 
2  colors,  the  cover  design  being  shown  in  the  reduced 
reproduction  herewith.  The  company  will  gladly  send 
a  copy  of  this  book  free  to  any  engineer  on  request. 

WHAT  IS  YOUR  BOILER  SCALE  PROBLEM? 
is  the  question  asked  in  a  folder  received  from  the 
United  States  Graphite  Co.,  of  Saginaw,  Mich.  It  is 
an  attractive  piece  of  printing,  and  has  surprises  in  store 
for  the  reader  as  he  opens  it.  It  shows  what  Mexican 
boiler  graphite  has  done  in  removing  scale  and  preventing 
the  formation  of  new  scale,  and  also  gives  a  convenient 
postcard  for  the  obtaining  of  further  information. 

THE  GENERAL  ELECTRIC  CO.,  has  just  issued 
Bulletin  No.  A4124,  devoted  to  a  detailed  description  of 
its  automatic  starters  for  alternating  current  motors.  The 
bulletin  describes  automatic  control  panels  for  squirrel 
cage  induction  motors  and  slip  ring  induction  motors, 
float  switches  for  remote  control  of  automatic  starting 
panels  or  rheostats,  and  pressure  governor  panels,  also 
for  remote  control. 

VEEDER  COUNTERS,  including  the  company's 
new  setback  and  locked  wheel  counters,  are  described 
and  illustrated  in  Catalog  No.  109  from  the  Veeder  Mfg. 
Co.,  Hartford,  Conn.  These  are  suitable  for  any  purpose 
requiring  a  small,  light  and  accurate  instrument  to  reg- 
ister the  number  of  pieces  or  quantity  of  material  pro- 
duced. 

J'MARION  SHEAR-KLEAN  Line  of  Boiler 
Grates"  is  the  title  of  a  24-page  catalog  just  received, 
which  describes  these  grates,  with  illustrations  show- 
ing different  positions  and  the  parts  in  detail.  Marion 
interlocking  and  rocker  grates  are  also  illustrated. 
The  manufacturer  is  the  Marion  Foundry  &  Supply 
Co.,  Marion,  Ind. 


INDESTRUCTO  FIRE  TOOLS,  of  standard  pat- 
tern, but  made  of  a  composition  metal  designed  to  with- 
stand the  hard  use  to  which  such  tools  are  subjected 
under  high  temperature,  are  described  in  a  circular  from 
The  Indestructo  Fire  Tool  Co.,  25  Sellers  Ave.,  West 
Philadelphia,  Pa. 

BULLETIN  NO.  246  has  recently  been  issued  by 
Sprague  Electric  Works  of  General  Electric  Co.,  527- 
31  West  34th  St.,  New  York.  This  bulletin  supersedes 
Nos.  235  and  310,  describing  and  illustrating  motor- 
driven  exhaust  fan  outfits,  direct  and  alternating  cur- 
rent. 

"ELEVATOR  SERVICE,"  a  booklet  from  Otis 
Elevator  Co.,  11th  Ave.  and  26th  St.,  New  York, 
contains  some  useful  information  for  the  engineer 
regarding  the  care  and  operation  of  elevators.  Otis 
lubricants  for  various  purposes  and  the  Otis  con- 
troller parts  cabinet  are  described. 

HEREWITH  WE  ILLUSTRATE  the  front  cover 
of  an  interesting  catalog  of  steam  specialties,  which  de- 
scribes in  detail  the  construction  and  action  of  the  Boyl- 
ston  valves  and  other  devices,  including  special  regulat- 
ing valves  of  diaphragm,  lever  and  spring  loaded  types, 
for  high  and  low  pressure,  reducing  valves,  back-pres- 
sure valves,  the  Boylston  steam  trap,  which  is  of  float 
type,  pump  regulators,  water  sprays  for  vacuum  lines, 
tank  valves,  hot  water  temperature  regulators,  steam 
separators  and  grease  extractors. 


"^ 


BOYLSTON  STEAM 
,  SPECIAITILS  . 


He.  10 


Western  Kieley 
Steam  Specitlzy  Co. 


The  book  contains  96  pages  of  interesting  illustrations 
and  description,  and  tables  of  useful  information.  It  is 
issued  by  the  Western  Kieley  Steam  Specialty  Co.,  116 
West  Illinois  St.,  Chicago,  and  is  known  as  General 
Catalog  No.  10.  It  will  be  sent  to  all  readers  who  men- 
tion Practical  Engineer  in  writing  for  it. 

INGERSOLL-RAND  CO.,  Ill  Broadway,  New 
York,  has  issued  a  140-page  general  catalog  of  its 
compressors,  drills,  pumps  and  other  products,  citing 
individual  bulletins  for  fuller  information  in  each  case. 
Compressed  air  tables  and  other  tables  and  curves 
are  also    given  under  the  head  of  useful  information. 

POINTS  OF  superiority  of  the  Connecticut  turbine, 
manufactured  in  sizes  25  to  500  hp.,  for  any  speed,  are 
given  in  an  advance  sheet  of  the  catalog  issued  by  Con- 
necticut  Turbine   Mfg.   Co.,   New   London,   Conn. 
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STEAM  POWER  PLANTS  is  the  title  of  an  un- 
usually attractive  42-page  booklet  recently  published  by 
Lockwood,  Greene  &  Co.,  Boston.  It  describes  in  detail 
the  construction  and  equipment  of  a  few  of  the  many 
power  plants  designed  by  this  concern. 

A  MODEL  OF  a  seatless  blowoff  valve  is  being  dis- 
tributed by  Yarnall-Waring  Co.,  Chestnut  Hill,  Phila- 
delphia. The  circular  explains  the  operation  of  the  valve, 
giving  several  distinctive  features.  These  models  may 
be  obtained  by  writing  to  the  company,  mentioning 
Practical  Engineer. 

BULLETIN  No.  A4113,  entitled  "Oil  Switches 
for  Small  Capacity  Industrial  Application,"  and  re- 
cently issued  by  the  General  Electric  Co.,  illustrates 
and  describes  that  company's  oil  break  switches, 
known  as  Type  F,  Forms  P3  and  P6.  It  supersedes 
the  company's  previous  bulletin  on  this  subject. 

THE  SUCCESSFUL  USE  of  Cling-Surface  in  Rail- 
road Shops  is  the  title  of  an  8-page  booklet  issued  by  the 
Cling-Surface  Co.,  Bufifalo,  N.  Y.  It  illustrates  examples 
of  the  benefits  of  Cling-Surface  in  5  prominent  railroad 
shops  and  describes  every  installation  in  detail.  On  the 
last  page  over  40  big  railroads  are  listed  which  use  this 
treatment.     A  free  copy  will  be  sent  on  request. 

GREENE,  TWEED  &  CO.,  109  Duane  St.,  New 
York,  has  recently  issued  a  booklet  showing  some  of 
the  prominent  buildings  in  and  around  New  York 
City,  where  Rochester  automatic  lubricators  are  in- 
stalled. 

The  same  company  has  issued  a  circular  relating  to 
Empire  lace  cutters,  which  can  be  adjusted  to  cut  any 
width  lacing  from  3/16  to  3/4  in. 

THE  NEW  CATALOG  No.  20,  issued  by  the  L.  S. 
Starrett  Co.,  a  most  complete  catalog  of  mechanics'  fine 
tools,  is  the  20th  edition  and  is  a  large  book  containing 
some  320  "pages  of  interesting  descriptions,  illustrations, 
and  prices  for  all  kinds  of  tools  for  machinists,  carpen- 
ters, draftsmen,  engineers,  chauffeurs,  and  other  mechan- 
ics. In  addition  there  will  be  many  pages  of  data  and 
tables  such  as  metric  conversion  tables,  decimal  equiva- 
lents, weight  computing  tables,  tapers  and  angles,  wire 
gage  tables,  etc. 

FROM  THE  BRISTOL  CO.,  Waterbury,  Conn.,  we 
have  recently  received  several  preliminary  bulletins  on 
thermometers  and  pyrometers.  Bulletin  175  contains 
illustrations  and  descriptive  matter  about  a  new  line  of 
electrical  resistance  thermometers.  Bulletin  176  contains 
a  few  new  illustrations  of  Bristol  pyrometers.  Bulletin 
178  describes  and  illustrates  the  company's  wet  and  dry 
bulb  recording  thermometers  recently  designed  for  re- 
cording temperatures  of  wet  bulb  and  dry  bulb  on  the 
same  chart  on  the  basis  of  which  the  humidity  of  the 
air  can  be  computed. 

THE  GENERAL  ELECTRIC  CO.  has  recently  is- 
sued a  bulletin  (No.  A4130),  descriptive  of  its  adjustable 
speed  direct-current  motors.  These  are  designed  to  meet 
the  requirements  of  individual  drive  of  machine  tools. 
The  bulletin  illustrates  these  motors  and  their  application 
in  considerable  detail,  and  contains  various  curves  show- 
ing the  horsepower  outputs  at  speeds  of  300  to  900,  400 
to  1200,  500  to  1500  and  600  to  1800  r.p.m.  and  the  horse- 
power each  motor  will  develop  at  intermediate  speeds. 

Bulletin  A4093,  from  that  company,  illustrates  and 
describes  its  generators  for  electrolytic  work,  and  super- 
sedes its  previous  bulletin  on  that  subject. 


"ELECTRIC  ARC  WELDING  APPARATUS," 
gives  a  complete  description  of  a  new  multiple  unit  arc 
welding  outfit,  by  means  of  which  several  operators  can 
work  from  the  same  machine,  use  either  graphite  or  metal- 
lic electrodes  and  perform  all  kinds  of  welding  operations 
by  means  of  the  electric  arc.  The  automatic  features 
of  this  outfit  by  means  of  which  this  flexibility  is  made 
possible  are  also  fully  described.  Over  30  interesting 
photographs  are  given  showing  applications  of  the  C  &  C 
outfit.  Curves  are  also  included,  showing  the  efficiency 
of  these  sets  and  the  cost  of  operating  them  as  compared 
with  other  forms  of  electric  welding.  Copies  of  this 
catalog  can  be  had  by  addressing  the  C  &  C  Electric  & 
Mfg.  Co.,  Garwood,  N.  J. 

THE  BUREAU  OF  MINES  has  copies  of  the  fol- 
lowing publications  for  free  distribution,  but  can  not 
give  more  than  one  copy  of  the  same  bulletin  to  one 
person :  Technical  Paper  37 — Use  of  heavy  oils  in  in- 
ternal-combustion engines,  by  I.  C.  Allen,  36  pp. ;  Tech- 
nical Paper  44 — Safety  electric  switches  for  mines,  by 
H.  H.  Clark,  1913,  8  pp. ;  Technical  Paper  49 — The  flash 
point  of  oils,  methods  and  apparatus  for  its  determination, 
by  I.  C.  Allen  and  A.  S.  Crossfield,  15  pp.;  Report  of 
the  Mine  Inspector  for  the  Territory  of  Alaska  for  the 
fiscal  year  ended  June  30,  1912,  24  pp. 

Requests  for  all  papers  cannot  be  granted  without 
satisfactory  reason.  In  asking  for  publications,  please 
order  them  by  number  and  title.  Applications  should 
be  addressed  to  the  Director  of  the  Bureau  of  Mines, 
Washington,  D.  C. 

RECEIVER  SEPARATORS  for  installation  in  the 
steam  lines  to  engines  and  turbines  are  described  in 
section  "B"  of  the  Cochrane  Separator  Catalog,  just 
issued  by  the  Harrison  Safety  Boiler  Works,  3144  N. 
17th  St.,  Philadelphia,  Pa.  This  pamphlet  describes  high- 
pressure  steam  separators  equipped  with  wells  or  receivers 
of  large  capacity  for  the  purpose  not  only  of  storing  ex- 
ceptional amounts  of  water,  such  as  might  be  lifted  from 
the  boiler  by  priming  or  foaming  or  be  formed  by  con- 
densation in  the  pipe  line,  but  also  to  serve  as  a  reservoir 
for  the  storage  of  steam  between  the  intervals  of  opening 
of  the  engine  admission  valve.  It  is  stated  that  by  in- 
stalling a  steam  separator  adjacent  to  the  engine  of  about 
3  times  the  volume  of  the  high-pressure  cylinder,  shocks 
and  pulsation  in  the  steam  line  can  be  avoided,  and  a 
much  higher  velocity  of  flow  is  permissible,  making  it 
possible  to  use  smaller  steam  piping  and  fittings,  thereby 
lessening  standing  charges  due  to  first  cost,  and  also  loss 
of  heat  by  radiation.  A  chart  is  given  by  which  the 
most  economical  diameter  of  piping  may  be  ascertained, 
assuming  uniform  flow,  as  where  receiver  separators  of 
large  capacity  are  installed. 


TRADE  NOTES 

AS  AN  INDICATION  of  the  prosperity  which  is 
attending  many  manufacturers,  some  of  whom  are 
almost  overwhelmed  with  business,  the  Terry  Steam 
Turbine  Co.  of  Hartford,  Conn.,  has  just  started  op- 
erating on  a  23-hr.-a-day  basis.  The  one  hour  of  idle- 
ness is  from  6  to  7  in  the  morning  which  is  found 
necessary  for  clearing  up  and  cleaning  out.  The  23-hr. 
work  is  essential  to  clear  the  shop  from  the  present 
crowded  condition  due  to  the  great  number  of  orders 
during  the  past  few  months. 

GENERAL  SATISFACTION  is  the  keynote  of  let- 
ters given  by  the  Yarnall-Waring  Co.  in  one  of  the  bul- 
letins which  it  sends  out  to  its  salesmen.  These  bulletins 
contain  records  of  sales,  letters  received  from  users,  and 
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interesting  notes  about  the  performance  of  the  Siinplex 
Seatless  BlowofT  Valve,  and  the  endorsements  come 
all  the  way  from  Louisiana  to  Minnesota,  and  from  Mas- 
sachusetts to  Kansas.  Especially  interesting  are  the  re- 
orders of  these  valves  by  the  companies  which  have  had 
them  in  use  for  some  time,  some  of  these  coming  from 
Cleveland  Electric  Illuminating  Co.,  Brown  &  Sharpe 
Mfg.  Co.,  Baldwin  Locomotive  Works,  S.  D.  Warren  & 
Co.,  The  U.  S.  Navy  Dept.,  Proctor  &  Gamble  Co.,  John 
A.  Roebling's  Sons  Co. 

FOR  THE  INFORMATION  of  its  salesmen,  Nelson 
Valve  Co.  issues  a  series  of  bulletins,  called  Latest  News 
on  Nelson  Valves.  These  bulletins  show  the  recent  sales 
that  have  been  made,  both  the  retail  sales  on  large  con- 
tracts, and  the  sales  to  supply  houses  and  wholesalers. 

Some  interesting  points  in  a  recent  bulletin  are  the 
statement  by  one  of  the  New  York  Edison  Co.'s  engi- 
neers, that  the  Nelson  steel  valves  for  superheated  steam, 
in  the  Waterside  plant  in  New  York  City,  are  giving 
entire  satisfaction.  Also,  on  a  test  of  valves  built  for 
125  lb.  pressure,  a  6-in.  valve  cracked  only  when  the 
pressure  had  been  raised  to  1500  lb.,  and  an  "S-in.  held 
up  until  the  pressure  reached  1350  lb.,  both  valves  being 
taken  from  the  stock  room  without  examination  in  any 
way  before  testing. 

THE  KERR  TURBINE  COMPANY,  Wellsville,  N. 
Y.,  reports  the  largest  volume  of  business  in  its  history. 
Recent  shipments  of  Economy  turbines  are  as  follows : 
4  800-hp.  turbines  for  driving  25,000,000-gal.  pumps, 
Chicago  Water  Works ;  an  850-hp.  turbine  for  similar 
service  at  Nashville, .Tenn. ;  2  100  and  2  i5o-lc\v.  turbo- 
generator sets  for  Republic  Coal  Co.,  Roundup,  Mont. ; 
2  35-kw.  generator  sets  for  the  steamship  Washington 
Irving;  3  75-kw.  sets  for  the  new  steamship  Seeandbee 
for  Great  Lakes  service ;  4  turbo-pump  units  for  Swift 
&  Co.,  2  for  Detroit  General  Hospital ;  2  for  Pittsburgh 
Crucible  Steel  Co. ;  2  for  Carnegie  Steel  Co.  Recent 
export  orders  have  also  been  received  from  England, 
Sandwich  Islands  and  India.  Also  16  turbines  have  just 
been  ordered  by  one  of  the  largest  pump  builders  in  the 
country.  The  company  has  just  developed  its  first  500- 
kw.  alternating  current  unit  and  is  now  better  prepared 
than  ever  before  to  serve  its  customers  with  larger  elec- 
trical units. 

AMERICAN  ENGINEERING  CO.,  of  Philadel- 
phia, reports  the  following  recent  orders  received  by 
the  Taylor  Stoker  Co.  for  Tavlor  stokers : 

The  New  York,  New  Haven  &  Hartford  R.  R.  Co  , 
Van  Nest,  N.  Y. ;  the  Proctor  (*<:  Gamble  Co.,  Ivory- 
dale,  Ohio  (large  repeat  order)  ;  the  Proctor  &  Gamble 
Co.,  Poft  Ivory,  N.  Y. ;  State  Hospital  for  the  Insane, 
Rochester,  Minn. ;  the  United  Illuminating  Co.,  Bridge- 
port, Conn,  (repeat  order)  ;  Detroit  Central  Heating 
Plant,  Detroit,  Mich,  (repeat  order)  ;  Cleveland  Mu- 
nicipal Light  Plant,  Cleveland.  Ohio;  Commonwealth 
Ice  &  Cold  Storage  Co.,  Boston,  Mass. ;  the  Atlantic 
Sugar  Refineries,  St.  Johns,  New  Brunswick;  the  Me- 
chanical Rubber  Co.,  Cleveland,  Ohio;  National  Qual- 
ity Lamp  Div.  of  General  Elec.  Co.,  Cleveland,  Ohio; 
the  Kansas  Chemical  Manufacturing  Co.,  Hutchinson, 
Kansas;  the  D'-troit  C'itv  (las  Co.,  Detroit.  Mich.;  the 
Interborough  Rapid  Transit  Co.,  New  York  City  (re- 
peat order)  ;  Elmira  Water,  Light  &  Railroad  Co., 
Elmira,  New  York  (rcjieat  order)  ;  Schaum  &  Uhling- 
er,  Philadelphia;  the  American  Sheet  ^'  Tin  Plate  Co., 
Cleveland,  Oh'o;  Edison  Electric  Illuminating  Co., 
Lancaster,  Pa,  (repeat  order)  ;  the  Detroit  Edison  Co., 
Detroit,  Mich,  (repeat  order)  ;  Wm.  Cramp  iR:  Sons 
S.  i<<:  E.  Bldg.  Co..  Philadelphia. 
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Positions  Wanted 

POSITION  WANTED— As  mechanical  draftsman  and  de- 
signer.     College   graduate,   mechanical   engineer.     Completed 
two  correspondence  courses  in  drawing.     Over  year's  practi- 
cal   drafting.      A-1    references.      Edward    Skillman,    Tribune,       . 
Kansas.  8-15-2     ■-] 

POSITION  WANTED— Watch  Engineer  in  medium  sized 
hydro-electric  and  reciprocating  engine  plant,  desires  posi- 
tion as  chief  in  a  similar  plant.  Good  references.  Liberal 
education  and  experience.  Address  Emerson  B.  Tiflft,  Box 
60G,  Broad  Brook,  Conn.  8-15-2 
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POSITION  WANTED— By  first-class  Steam  Engineer.  A. 
and  D.  current.  Can  give  results  and  best  of  reference. 
Sol)er  and  steady,  14  yrs.'  experience.  Address  Box  309, 
Practical   Engineer,   Chicago.   111.  8-15-2 

POSITION  WANTED— Swedish,  age  30,  journeyman 
blacksmith  with  6  years'  experience  as  master  mechanic  in 
large  sprinkler  and  steam  supply  house  and  4  years' .experi- 
ence in  repairing  steam  and  gasoline  engines.  Wish  position 
as  master  mechanic  or  general  foreman  with  a  sprinkler  and 
steam  supply  or  automobile  firm.  Address  H.  E.  Wackeline, 
Natic  Ave.,  Greenwood,  R.  I.  8-15-2 

POSITION  WANTED— As  Chief  Engineer  on  or  about 
September  15,  1913.  Age  40  yrs.,  with  25  yrs.  Practical  and 
Theoretical  training,  5  yrs.  with  present  employer.  First 
class  New  York  License.  Own  Indicator  and  a  good  set  of 
tools.     Address   Box   311,   Practical    Engineer.  8-1-3 

POSITION  WANTED— As  Electrical  Engineer;  at  present 
in  charge  of  large  electrical  plant  in  New  York.  12  years' 
technical  and  practical  experience.  Strictly  sober  and  in- 
dustrious.    Address   William   Maclnally,   Pleasantville,   N.   Y. 

8-15-1 

.  POSITION  WANTED— As  Engineer  in  small  plant,  or 
assistant  in  a  large  plant,  by  man  of  38  yrs.  No  bad  habits, 
3  yrs.  machinist  experience;  understands  A.  &  D.  current; 
holds  local  engineers'  license.  C.  H.  Freeman,  57  North  St. 
Elgin,   111.  9-1-1 


Wanted 

MANUFACTURER'S  REPRESENTATIVE,  favorably 
known  and  of  wide  experience  in  modern  engineering,  wishes 
to  handle  power-plant  equipment,  engines,  boilers,  stokers, 
etc.,  in  Pittsburgh  district.  Daniel  Ashworth,  M.  E.,  1225 
Fulton    Bldg.,   Pittsburgh,   Penn.  7-15-4 

WANTED — We  want  copies  of  the  April  1st,  1913,  number 
of  Practical  Engineer.  We  will  extend  your  subscription 
three  months  if  you  will  send  us  a  copy  in  good  condition 
before  September  8th,  1913.  Practical  Engineer,  537  S.  Dear- 
born St.,  Chicago,  111. 

WANTED  EVERY  ENGINEER  to  have  our  pamphlet  for 
setting  valves  on  Corliss  Engines,  simple  and  compound,  with 
one  or  two  eccentrics.  Sent  free.  Lindstrom's  Machine 
Works,  200  South  Third  St.,  Allentown,  Pa.  tf. 

WANTED— ALL  STEAM  USERS  to  have  clean  boilers 
without  using  compounds  or  chemicals  in  any  form.  Write 
"Otis,"  No.  317  Norfolk  Ave.,  Buffalo,  N.  Y.  tf. 

IF  YOU  ARE  a  night  engineer,  spend  a  few  hours  each 
day  taking  subscriptions  for  Practical  Engineer.  You  will 
be  paid  well.  Write  Subscription  Dept.  They  will  start 
you  in  at  once. 


Help  Wanted 


WANTED- — Live  wire  specialty  salesmen,  district  managers 
in  West,  Middle  West  and  South  to  sell  the  Schemmel  Weld- 
ing and  Cutting  Machine,  which  is  self-generating  and  is  the 
best  on  the  market.  Right  men  can  make  ten  thousand  dol- 
lars annually.  Reference  required.  Must  finance  yourself. 
Full  particulars  first  letter.  Confidential.  Davis  Sales  Co., 
Holliday    Bldg.,    Indianapolis.  9-1-1 

WANTED — Good  Live  Agent  to  handle  well  established 
Oil  Engine  for  Illinois  and  surrounding  territory.  Address 
Box  315,  Practical   Engineer.  9-1-1 


For  Sale 


FOR  SALE— One  Northern  Electric  generator,  volts  250, 
amperes  120,  K.W.  30,  speed  1000,  No.  24110,  equipped  with  a 
14/2"  x  9^^"  iron  pulley. 

Switch  Board.  16"  x  48"  x  VA"  black  slate  panel  with  H"  bevel 
edge;  one  combination  2  P.S.T.  200  amperes,  250  volts,  D.C.  knife 
switch  and  fuse  holder;  one  four  (4)  point  receptacle  and  plug; 
one  Fort  Wayne  volt  meter,  on  swing  bracket,  0-400  volts ;  one 
Fort  Wayne  ammeter,  0-200  ampere ;  one  single  lamp  bracket 
with  black  enamel  half  shade;  two  indicating  lamps;  two  fuse 
blocks  and  one  resistance  for  Fort  Wayne  volt  meter,  mounted 
on  back  of  board ;  one  rheostat  mounting  and  one  rheostat  for 
generator. 

Feed  Water  Heater.  Wickes  type,  height  6'  6"  x  38"  diameter, 
exhaust  inlet  6",  cold  water  inlet  2",  pump  suction  outlet  3", 
blow  off  2^/2",  regulator  valve  2",  float  overflow  and  trap  3". 
Mounted  on  three  15"  cast  iron  legs.  Has  been  operating  suc- 
cessfully on  load  of  300  H.P.  Address  Chicago  Retort  &  Fire 
Brick    Co.,    Ofiice   832   Com.   Nat.    Bank    Bldg.,    Chicago. 


Patents  and  Patent  Attorneys 


PATENTS  THAT  PROTECT  AND  PAY.  Advice  and 
books  free.  Highest  references.  Best  results.  Promptness 
assured.  Send  sketch  or  model  for  free  search.  Watson  E. 
Coleman,  Patent  Lawyer,  624  F  Street,  Washington,  D.  C.     tf 

PATENTS— H.  W.  T.  Jenner,  Patent  Attorney  and  Me- 
chanical Expert,  606  F  St.,  Washington,  D.  C.  Established, 
1883.  I  make  a  free  examination  and  report  if  a  patent 
can  be  had  and  the  exact  cost.     Send  for  full  information,     tf 

PATENTS— C.  L.  Parker,  Attorney-at-Law  and  Solicitor 
of  Patents.  Patents  secured  promptly  and  with  special  regard 
to  the  legal  protection  of  the  invention.  Handbook  for  in- 
ventors sent  upon  request.  186  McGill  Building,  Washing- 
ton, D.  C.  tf. 

THE  PATENTOME  is  interesting  and  instructive.  A  lib- 
eral education  in  patents  and  how  to  get  them.  Free  on  re- 
quest. Establish,  1865.  Anderson  and  Son,  Patent  Solicitors, 
710   G  St.,   Washington,   D.   C.  9-1-3 

PATENTS  SECURED.  Legal  protection  our  specialty. 
Booklet  free.  Harry  Patton  Co.,  Suite  330,  McGill  Building, 
Washington,  D.  C.  tf. 

PATENTABLE  IDEAS  WANTED— Send  for  3  free 
books.     R.  B.  Owens,  38  Owens  Bldg.,  Washington,  D.  C. 


Educational  and  Instruction 


ENGINEERS'  POCKET  MANUAL.  175  pages,  edited  by 
University  of  Tennessee,  will  be  be  mailed  every  subscriber 
sending  in  one  new  subscription  to  Practical  Engineer.  Gild 
edges,   bound   in   leather. 


Miscellaneous 


FOR  SALE — One  125  hp.,  three  cylinder,  producer  gas 
engine,  without  producer.  Can  be  changed  to  use  coal  gas 
or  natural  gas.  One  six-inch  Hill  line  shaft  40  feet  long, 
with  pulleys,  clutches,  etc.,  same  as  new.  Board  of  Public 
Works,  South   Haven,   Mich.  9-1-2 


IF  YOU  ARE  an  operating  engineer,  we  know  the  Fetta 
Hot  Process  Water  Purifier  will  interest  you.  We  would  be 
glad  to  have  your  request  for  further  information.  Address 
the  Fetta  Water  Softener  Co.,  Richmond,  Ind.  tf. 

ENGINEERS— DO  YOU  WANT  to  utilize  your  exhaust 
steam  for  heating  or  dying  purposes,  without  back  pressure 
on  your  engine?  If  so,  address  Monash  Engineering  Co., 
1413  W^  Jackson  Blvd.,  Chicago,  111. 

MAKE  MONEY  on  the  side.  Here's  your  chance  to  work 
out  some  money  for  yourself.  Get  subscriptions  for  Practical 
Engineer.  It  pays  well.  Just  drop  a  Iwn  to  the  Subscription 
Dept.     They  will  tell  you.  tf. 
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We  all  recall  the  man  who,  when  the  subject 
of  advertising  is  mentioned,  impatiently  exclaims 
'  *  I  pay  no  attention  to  advertising.  It  never  did 
me  any  good. ' ' 

Isn't  it  an  absurdity  for  anyone  to  make  this 
statement,  in  this  era  when  our  habits,  our  food, 
our  work,  and  our  recreation  is  influenced  by 
the  printed  page? 

Consider  the  habits  of  a  composite  average 
man  of  1913. 

He  arises  to  the  tune  of  an  alarm  clock.  {We 
were  educated  to  its  use  by  advertising.)  He  re- 
moves his  beard  by  sprinkling  powder  on  a  brush, 
rubbing  it  into  a  lather,  then  scraping  his  face 
with  a  hoe-like  arrangement.  {The  use  of  the 
Shaving  Powder  and  Stick,  and  Safety  Razor  ivas 
created  solely  by  the  educational  advertising  of 
the  manufacturer.)  At  his  breakfast,  he  eats  a 
prepared  flaky  cereal  or  a  grape  fruit.  {Educa- 
tional advertising  campaigns  forced  them  on  to 
the  American  appetite.)  On  his  way  to  work,  he 
passes  the  minutes  by  reading  the  street  car 
cards,  and  he  ascertains  if  he  will  reach  the  office 
or  shop  on  time  by  glancing  at  the  clock  on  the  ad- 
vertising billboard.  If,  during  the  day,  he  feels 
thirsty  he  drinks  Appollinaris,  Grape  Juice,  Coca 
Cola  or  one  of  a  dozen  or  more  other  drinks. 
{Taste  for  which  was  cultivated  by  the  advertis- 
ing man.)  At  home,  in  the  evening,  he  fills  his 
calabash  pipe  with  a  cut  plug  tobacco,  {the  ad- 
vent of  both  articles  was  prepared  for  by  adver- 
tising), has  a  good  smoke  while  he  reads  the  base- 
ball scores,  {the  interest  in  this  game  has  been 
stimulated  to  its  present  great  proportion  largely 
by  the  amount  of  free  advertising  given  it  by  the 
American  press).  And,  when  he  retires  he  throws 
all  windows  wide  open,  {due  to  the  fresh  air  ad- 
vertising  of  various   health   committees),   and 


slumbers  on  a  wire  spring  sanitary  mattress, 
{which  has  displaced  the  featherbed,  and 
"shuck"  tick  because  of  the  mattress  makers' 
effective  advertising). 

As  a  still  further  illustration,  suppose  that 
twenty  years  ago  some  one  had  told  this  man  that 
ice  cream  would  soon  be  an  accepted  winter  food 
for  the  American  people.  The  statement  would 
have  been  received  with  credulity  equal  to  that 
of  ' '  the  moon  is  made  of  green  cheese. ' ' 

The  man,  state  or  nation  not  influenced  by  ad- 
vertising is  rare  indeed.  Religion,  Health,  Pleas- 
ure, and  Ijearning  are  interdependent  with  this 
peculiarly  20th  century  Science. 

Probably,  one  of  the  most  illuminating  ex- 
amples of  the  effect  of  advertising  on  the  habits 
of  a  nation  was  recently  cited  by  a  Standard  Oil 
official. 

''It  seems  that  some  years  ago  there  was  a 
town  in  China  with  a  population  of  about  500,000 
which  had  no  lighting  facilities.  As  they  had  no 
lamps,  all  the  people  of  the  town  went  to  bed  at 
sundown.  One  day  a  representative  of  the  Stan- 
dard Oil  Company  introduced  a  seven-cent  lamp. 
A  few  people  purchased  them,  largely  out  of  curi- 
osity. They  were  much  pleased  with  the  lamps,  • 
and  news  about  them  spread  rapidly.  As  a  re- 
sult, within  six  months  the  Standard  Oil  Com- 
pany sold  over  7,000,000  of  those  lamps  in  China. 
The  people  who  had  heretofore  gone  to  bed  at 
dusk  rather  liked  to  stay  up  at  night." 

And,  advertising  will  be  a  still  bigger  force. 
It  is  the  only  avenue  that  can  be  traversed  by 
Quick  Improvement.  It  will  turn  power  plant 
customs  and  ideas  into  new  channels. 

Surely,  it  is  better  to  take  an  interest  in  ad- 
vertising and  be  in  the  procession,  than  not  to 
be  aware  of  one  of  the  biggest  forces  tvhich  is 
shaping  your  life  and  career. 


Trade-mark,  Beg.  U.  S.  Pat.  Off. 
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DEVELOPING  CHIEF  ENGINEERS  IN  SWIFT'S 

CHICAGO  PLANT 


those  of  rare 
an  engineer 
mill." 


Going  Through  the  "Mill"  and  the 

ECOMMENDATIONS  FREQUENT- 
LY AMOUNT  to  no  more  than  the 
paper  they  are  written  on,  and  an  engi- 
neer's ability,  very  often,  can  be  judged 
best  by  bringing  him  in  contact  with 
numerous  and  varied  problems,  not 
only  under  average  conditions  but  also 
occurrence  and  serious  nature.  In  short, 
of  ability  must  have  gone  "through  the 


Plant  in  Which    They  are  Trained 

men  for  the  power  plants  under  his  supervision  which 
thoroughly  tests  the  ability  of  the  engineers  and 
affords  him  direct  opportunity  of  determining  the  fit- 
ness of  his  men  for  outside  stations  not  so  directly 
under  his  observation.  It  is  the  policy  of  the  company 
not  to  appoint  a  man  as  chief  engineer  of  a  branch 
plant  until  he  has  spent  some  time  under  Mr.  Slagle's 
direct  supervision  in  Chicago,  in  other  words,  until  he 
has  been  "through  the  mill,"  as  the  engineers  call  the 
Chicago  system  of  plants. 


FIG.    1.      THE   GENERATOR   ROOM,    SHOWING   EXCITER   UNITS,    GENERATING  UNITS  AND  SWITCHBOARD 

P.  J.  Slagle,  chief  engineer  over  all  Swift  Packing  Nearly  all  up-to-date  manufacturing  concerns  re- 

Co. 's  power  plants,  has  evolved  a  system  of  training     quire  a  meeting  of  the  heads  of  the  various  depart- 
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ments  at  least  once  a  month ;  more  often  once  every 
week.  At  Swift's  main  plant,  the  head  engineers  and 
foremen  directly  concerned  are  required  to  report  in 
person  to  Mr.  Slagle  every  day.  He  interviews  them 
singly  and  if  necessary  calls  in  others,  if  some  adjust- 
ment or  discussion  is  required  between  several  men. 
Every  morning  between  the  hours  of  7  to  9,  the 
men  "line  up"  on  the  day's  work  while  some  of  them 
may  be  reporting  to  the  chief.  This  "line  up"  consists 
of  discussing  the  various  improvements  or  alterations 
around  the  numerous  Swift  plants  at  the  stock-yards, 
and  brings  the  men  in  direct  contact  with  one  another 
so  that  the  best  means  can  be  suggested  for  the  most 
rapid  and  necessary  repairs  or  alterations  of  the  various 
plants  and  the  men  can  "line  up"  on  the  required 
division  of  outside  workmen  such  as  machinists,  ma- 


FIG.  2.   IN  THE  BOILER  ROOM,  SMOKE  RECORDER  IN 
FOREGROUND 


sons,  boiler  makers,  steam  fitters,  electricians,  plumb- 
ers or  any  other  help  not  constantly  employed  in  the 
power  plant. 

The  most  important  event  of  the  day  for  each  engi- 
neer is  the  individual  conference  with  Mr.  Slagle  him- 
self, or,  in  his  absence  from  the  city,  with  the  assistant 
in  charge.  This  conference  is  required  of  the  foremen 
whether  they  have  much,  little  or  even  nothing  to 
report.  Everything  is  brought  up,  such  as  repairs  of 
the  past  day,  all  contemplated  changes  for  the  present 
and  any  other  matter  even  though  it  be  of  the  least 
importance,  baKely  worth  mentioning.  Operations, 
considered  of  everyday  practice  in  ordinary  plants,  are 
brought  up  and  if  nothing  else,  then  a  good,  friendly 
talk  is  given,  impressing  on  the  men  the  desirability 
of  their  daily  presence  even  though  no  report  can  be 
made.  The  men  are  advised,  criticised  and  praised  as 
they  deserve. 

Every  engineer  in  charge  of  a  plant  is  required  to 
supervise  the  repair  and  installation  of  any  machinery 


or  equipment  connected  with  his  plant.  He  must  get 
his  own  gang  of  laborers  and  necessary  skilled  work- 
men, and  see  to  it  that  the  work  is  done.  In  sending 
out  the  work  to  the  machine  shop  or  other  repair 
branch,  he  is  expected  to  see  that  it  is  attended  to  and 
finished  in  time  as  required.  No  careless  workmanship 
is  permitted  nor  defective  material  allowed  to  enter 
into  the  repair  or  installation.  All  responsibility  rests 
with  the  engineer  in  charge. 

This  training  is  to  test  his  judgment  and  knowledge 
of  good  and  bad  work  concerning  those  branches  in 
which  he  is  not  expected  to  be  proficient.  His  execu- 
tive ability  is  brought  out  in  the  necessary  handling 
of  the  men  and  the  responsibility  resting  on  him  in 
keeping  everything  moving  and  in  repair. 

At  the  Chicago  plant  many  problems  present  them- 
selves that  require  more  than  average  experience  and 
intelligence,  and  information  gained  in  conferences 
and  discussions  is  not  only  absolutely  reliable  but  is 
of  such  a  nature  that  mere  average  practice  and  any 
amount  of  book-learning  would  avail  but  little.  Engi- 
neers take  their  "finishing"  course  here,  so  that  they 
are  fully  prepared,  should  occasion  demand,  to  take 
charge  of  any  of  the  Swift  plants  without  there  being 
cause  to  doubt  their  ability.  It  means  more  than 
mere  personal  satisfaction  for  a  chief  engineer  of  Mr. 
Slagle's  ability  and  responsibility  to  be  in  touch  and 
personally  acquainted  with  the  various  head  engineers 
of  all  the  plants  of  the  Swift  Co. 

Of  course,  assistants  are  required  in  this  work. 
Trips  are  made  to  all  plants  and  instructions  and  ad- 
vice given  similar  to  that  in  Chicago.  Inspections  are 
frequent  and  extravagances  pointed  out  so  that  the 
outside  engineers  can  receive  the  benefit  of  any  worth- 
while information  in  regard  to  economical  operation 
and  approximate  costs  of  repairs  or  installations.  All 
reports  by  the  traveling  assistants  to  their  chief  are 
such  as  would  be  expected  of  disinterested  inspectors. 

Monthly  reports  are  required  from  all  plants.  These 
are  compiled  in  sets  in  such  a  way  that  2  plants  of 
usual  capacity,  similar  in  labor  or  location  problems, 
are  compared  with  each  other.  In  this  manner  friendly 
competition  is  aroused  and  repair  statements  become 
a  source  of  knowledge  to  engineers  unable  to  get  a 
satisfactory  estimate  of  their  plants'  operation.  Com- 
parisons are  also  drawn  between  the  plants'  operating 
costs  at  the  present  time  with  that  of  the  year  previous. 

Machinery  and  instruments  not  available  in  outside 
plants  can  usually  be  found  in  Chicago  and  their  oper- 
ation thoroughly  explained.  Instruction  is  given  in 
the  determination  of  the  method  of  approximate  coal 
analysis  and  the  calorific  value  of  fuel.  For  testing 
purposes  a  Gebhardt  steam  flow  meter  is  employed, 
each  engineer  being  required  to  make  tests  of  all  power 
plant  apparatus. 

Plant  System  at  Chicago 

JN  the  manufacture  of  Swift's  products,  large  amounts 
of  the  finished  material  are  stored  at  the  Union 
Stock  Yards.  It  would  not  be  good  policy  to  have  one 
storage  place  or  packing  plant,  as  too  large  a  loss 
would  be  sustained  in  case  of  fire ;  so  to  avoid  such 
a  possibility  3  distinct  units  were  formed,  all  inter- 
connected with  one  13-in.  live  steam  and  one  18-in. 
exhaust  main,  supplying  the  individual  stations  with 
steam  and  power  in  case  of  breakdown  or  fire,  or 
should  any  one  plant  be  overloaded,  steam  and  power 
can  be  supplied  to  it  from  the  remaining  stations. 

The  3  groups  or  stations  are  arranged  in  triangular 
position  and  consist  of  17  boilers  in  one  plant,  14  in 
a  second  and  8  in  a  third,  besides  being  equipped  with 
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refrigerating,  pumping  and  power  machinery.  The  12- 
in.  live  steam  pipe  connecting  the  stations  passes  over- 
head in  the  yards  and  through  the  buildings  with 
which  it  is  connected.  To  prevent  radiation  and  loss 
through  condensation,  it  is  covered  with  a  134-iii.  layer 
of  85  per  cent  magnesia  with  a  course  of  well  tarred 
paper  on  top;  then  comes  a  1^-in.  layer  of  felt,  also 
covered  with  a  course  of  tar  paper,  and  for  the  outside 
covering  rubberoid  roofing  material  is  used,  to  prevent 
deterioration  from  moisture.  It  is  claimed  that  in  the 
cold  winter  weather,  snow  has  been  on  the  pipes  for 
days  at  a  time  without  melting.  The  18-in.  exhaust 
line  passes  over  the  tops  of  the  buildings  with  outlets 


Stoker  Co.,  chain  grate  stoker,  having  a  surface  area 
of  72  sq.  ft.,  2  4-in.  Consolidated  pop  safety  valves,  a 
safety  water  column  and  a  Babcock  &  Wilcox  pressure 
gage.  Two  23^-in.  gate  valves  followed  by  asbestos 
packed  plugs,  supply  the  necessary  blow-off.  Between 
the  gate  valve  and  plug  is  connected  a  3/2-in.  drip  pipe 
and  globe  valve.  The  gate  valve  is  kept  closed  during 
the  operation  of  the  boiler  but  the  drip  valve  iskeptwide 
open,  acting  as  telltale  should  the  gate  valve  become 
leaky.  Each  boiler  is  equipped  with  2  hand  regulated 
dampers,  one  under  the  steam  drum  and  the  other  at 
the  usual  connection  between  uptake  and  breeching. 
General  Electric  indicating  steam  flow  meters  are  pro- 


FIG.    3.       FEED    PUMPS    AND    PIPING    ARRANGEMENT 


dropped  for  the  numerous  requirements.  The  pitch 
of  the  pipe  lines  is  from  one  station  to  another  with 
a  large  separator  at  the  end  to  dispose  of  the  moisture. 

West  End  Station 

'PHE  West  End  Station,  as  it  is  called,  is  the  largest 
of  the  triple  system,  and  was  among  the  first  sta- 
tions in  or  about  Chicago  to  generate  3-phase  alter- 
nating current. 

Steam  supplied  is  generated  by  16  Babcock  &  Wil- 
cox, 400  hp.,  36-in.,  double  drum,  water-tube  boilers, 
carrying  a  working  pressure  of  160  lb.,  and  containing 
192  4-in.  tubes,  18  ft.  long,  with  a  heating  surface  of 
4000  sq.  ft.     Each  boiler  is  equipped  with  an  Illinois 


vided  on  each  boiler.  In  the  center  of  the  boiler  room, 
accessible  to  each  fireman,  is  a  recording  smoke  indi- 
cator. 

The  boilers  are  arranged  in  2  rows  of  8  each,  with 
the  fronts  facing  each  other.  Each  set  of  2  boilers  has 
one  common  separating  wall  between  them,  but  each 
battery  is  separated  from  the  next  by  a  4-ft.  alley. 
The  boiler  room  has  a  transverse  alley  through  the 
center  which  provides  the  necessary  space  for  the  in- 
stallation or  removal  of  any  unit. 

Overhead  for  each  row  of  boilers  is  a  brick  and 
tile  breeching  connecting  with  the  boiler  uptake  and 
conveying  the  smoke  and  gases  to  one  common  brick 
chimney,  16^  ft.  in  diameter  by  1673^  ft.  high,  at  one 
end  of  the  boiler  room. 
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The  stokers  are  operated  by  an  overhead  shaft, 
one  for  each  row  of  boilers,  chain  driven  by  73^-hp. 
Kriebel  oscillating  cylinder  engines,  with  cross  belt 
connection  between  the  shafts  for  emergency  should 
either  engine  break  down  or  be  under  repair. 

For  the  special  high  pressure  required  in  the  glyc- 
erine works  of  the  plant,  a  200-hp.  Babcock  and  Wil- 
cox boiler  is  used,  operating  at  a  working  pressure 
of  185  lb.  A  special  feed  pump  supplies  the  necessary 
water  and  a  Locke  governor  regulates  the  pressure  so 
that  should  it  rise  above  the  blowing  off  point,  the 
steam  will  pass  into  the  regular  boiler  header. 

Coal  and  Ash  Handling 

^OAL    is    supplied    to    the    stokers    from    overhead 

bunkers.     The  coal  storage  capacity  in  the  boiler 

room  consists  of  4  individual  bins,  each  supplying  4 

boilers,  one  battery  in  each  row.     Coal  is  brought  to 


PIG.    4.      HOME-MADE 


"PAVING    BLOCK"    PEED-WATER    HEATER 
AND  STORAGE 


the  plant  in  railroad  cars  which  can  be  run  into  an 
alley  separating  engine  and  boiler  rooms  and  there 
unloaded  into  3  hoppers,  one  being  provided  with  a 
coal  crusher  which  can  be  used  or  not  as  desired.  Un- 
derneath the  hoppers  a  cross  belt  conveyor  carries  the 
coal  to  a  main  Link  Belt  Co.  bucket  conveyor  which 
takes  the  coal  up  over  the  boilers  where  it  is  delivered 
as  desired  by  an  automatic  dumper.  The  conveyor 
completes  its  circuit  to  the  end  of  the  bunkers,  then 
back  underneath  them  and  down  to  the  starting  point. 
Ashes  drop  into  pits  in  the  boiler  room  basement 
from  which  they  can  be  raked  into  a  separate  ash 
conveyor  which  forms  a  loop  by  passing  underneath 
the  firing  floor,  up  at  one  end,  where  the  buckets  are 
automatically  dumped  into  a  chute  delivering  them 
to  railroad  cars  direct,  then  back  over  the  coal  bunkers 
and  down  at  the  other  side,  completing  the  circuit. 


The  driving  power  for  the  machinery  consists  in 
each  case  of  induction  motors,  connected  to  the  drive 
shaft  by  a  friction  clutch  which  permits  the  motor  to 
come  up  to  speed  before  assuming  its  load.  A  20-hp. 
motor  is  used  for  the  main  coal  elevator  and  con- 
veyor, a  5-hp.  for  the  short  cross  drive  hopper  con- 
veyor, a  15-hp.  for  the  ash  handling  arrangement,  and 
a  15-hp.  for  the  coal  crusher. 

Piping 

JN  many  commercial  enterprises  the  power  plant  be- 
comes of  secondary  importance  and  often  is  not 
only  cramped  for  room  but  also  is  given  space  which 
requires  an  unsatisfactory  arrangement  of  engine  and 
boiler  rooms.  In  Swift's  West  End  Plant  the  engine 
and  boiler  rooms  are  on  an  end-to-end  arrangement 
with  a  2-track  railroad  between  them. 

Each  row  of  boilers  has  its  own  16-in.  overhead 
main  passing  to  the  engine  room,  all  being  connected 
together  by  3  16-in.  and  1  8-in.  cross-headers  and 
equipped  with  a  gate  valve  between  every  2  boilers. 
This  arrangement  forms  a  loop  system  not  only  pro- 
viding against  possible  shut-down  but  also  permitting 
tests  of  any  particular  unit  or  set  of  units.  The 
branch  pipes  from  boilers  to  the  mains  are  provided 
with  one  wedge  gate  valve  and  one  stop  and  check 
valve. 

The  feed-water  piping  likewise  consists  of  mains 
cross  connected  at  the  center,  one  for  each  boiler  row, 
provided  with  safety  valves  and  pressure  gages.  These 
run  along  at  the  front  and  tops  of  the  boilers  and  to 
facilitate  the  regulation  of  feed  water  supply  to  the 
boilers  from  them  a  double  leg  branch  pipe,  provided 
with  a  stop  valve,  is  dropped  to  within  easy  reach  of 
the  fireman. 

One  16-in.  engine  main  runs  lengthwise  at  one  side 
of  the  engine  room;  another  12-in.  main,  leading  from 
the  opposite  row  of  boilers,  connects  with  the  engine 
header  near  the  middle,  thereby  forming  a  loop  and 
providing  for  steam  supply  from  the  boilers  in  either 
of  2  ways. 

The  noncondensing  group  of  engines  exhausts  into 
the  22-in.  exhaust  main  which  supplies  the  entire  plant 
with  steam  at  5  lb.  pressure  and  connects  with  the 
exhaust  steam  branches  of  the  other  stations. 

Engine  Room  Equipment 

§TEAM  power  equipment  is  divided  into  condensing 
and  noncondensing  units,  the  condensing  engines 
being  equipped  so  that  they  can  be  run  either  as  con- 
densing units  in  summer  when  the  exhaust  steam  re- 
quirements are  small  or  as  noncondensing  in  winter 
or  during  cold  weather  when  more  heat  and  steam 
are  needed.  All  steam  power  units  in  the  engine  room 
have  Filer  &  Stowell  engines. 

Comprising  the  main  noncondensing  units  are  2 
22  by  42-in.,  120-r.p.m.  cross-connected  twin  engines, 
direct  connected  to  3-phase,  60-cycle,  1850-amp.,  250- 
volt  Bullock  Electric  Mfg.  Co.  generators.  In  the 
condensing  group  are  3  cross  compound,  direct-con- 
nected units,  one  13  by  28  by  42  in.  driving  a  694-amp., 
generator;  another  larger  unit  of  13  by  28  by  42  in., 
with  a  1387-amp.  generator,  and  the  largest  unit  a 
27  by  54  by  42-in.  driving  a  2775-amp.  generator;  all 
these  generators'  are  250-volt,  60-cycle,  3-phase  made 
by  the  General  Electric  Co. 

Individual  General  Electric  units  provide  direct 
current  for  the  field  coils  of  the  generators;  one  con- 
sists of  a  152-hp.,  60-cycle,  220-volt,  525-amp.  syn- 
chronous motor  coupled  to  a  30-hp.,  200-arhp.,  230-volt 
induction  motor  at  one  end  and  an  800-amp.,  125-volt, 
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yOO-r.p.m.  direct-current  generator  at  the  other.  A 
second  exciter  consists  of  2  267-amp.,  loO-volt,  900- 
r.p.m.  direct-current  generators  coupled  to  each  side  of 
a  135-hp.,  210-volt,  241-amp.,  GO-cycle  synchronous 
motor.  A  9^^  by  15  by  6-in.  compound  marine  engine, 
direct  connected  to  a  150-volt,  334-amp.,  400-r.p.m. 
direct-current  generator  makes  a  third  exciter,  while 
a  fourth  consists  of  2  125-volt,  320-amp.,  600-r.p.m., 
d.c.  generators  coupled  to  a  240-volt,  301-amp.,  60-cycle 
synchronous  motor. 

The  switchboard,  75  ft.  long,  is  provided  with 
Thomson  polyphase  wattmeters,  ammeters  and  astatic 
voltmeters;  with  General  Electric  d.c.  volt  and  am- 
meters and  a.c.  voltage  regulators  besides  the  neces- 
sary switches  and  rheostats. 

To  facilitate  the  erection  or  repair  of  machinery 
a  15-ton  double  hook.  Whiting  Foundry  Co.  hand- 
trolley  crane  is  provided. 

Pumping   Machinery 

3 PACE  for  pumping  and   condensing  machinery   is 

provided  for  on  one  side  of  the  main  engine  room. 
A  10  by  22  by  42-in.  twin,  tandem  compound  air  com- 
pressor, driven  by  a  20  by  42  by  42-in.  Ball  cross- 
compound  steam  end,  furnishes  compressed  air  for 
blowing  well  water  to  a  1,000,000-gal.  storage  reser- 
voir. Water  for  boiler  feed  is  taken  from  Chicago  city 
mains. 

Condensation  of  exhaust  steam  from  the  conden- 
sing units  occurs  in  a  barometric  condenser  which  is 
supplied  with  cold  water  from  a  cooling  tower  placed 
on  top  of  the  boiler  house.  Coupled  to  tower  by  one 
10-in.,  1800-r.p.m.  American  Well  Works  double  suc- 
tion centrifugal  pump  and  2  16  by  22  by  18-in.  Fair- 
banks, Morse  &  Co.  duplex  compound  plunger  pumps, 
one  being  held  in  readiness  for  emergency  or  repair. 
A  Deane  10  by  18  by  18-in.  straight  line  pump  is  used 
to  extract  air  from   the  condenser. 

The  boiler  feed  pumps  are  placed  in  the  boiler  room 
basement  and  consist  of  the  following  units :  2  Barr 
18  by  10  by  12-in.  and  2  Heisler  18  by  12  by  16-in. 
outside  center  packed  plunger  pumps. 

Feed  water  for  boilers  is  heated  in  a  special  "home- 
made" heater  consisting  of  3  vertical  tanks,  intercon- 
nected at  the  top  by  a  4-in.  water  main  and  at  the 
bottom  to  a  12-in.  header  which  leads  into  a  horizontal 
storage  tank.  A  float  valve  in  this  tank  is  connected 
to  a  shutoff  valve  on  the  water  line  to  maintain  a  con- 
stant level  in  the  horizontal  tank,  and  a  surface  blowofif 
set  at  the  desired  level  is  operated  several  times  a  day, 
removing  scum  and  impurities  from  the  water.  Gran- 
ite paving  blocks  in  the  vertical  tanks  present  heating 
surface  for  the  water  and  act  as  a  storage  for  taking 
in  and  giving  out  heat.  The  main  18-in.  exhaust  line 
is  connected  to  the  vertical  tanks  and  provided  with 
a  back  pressure  valve,  while  the  boiler  feed  is  taken 
direct  from  the  horizontal  storage  tank,  all  tanks  and 
pipes  being  thoroughly  insulated  to  prevent  radiation 
of  heat. 


STEAM  TURBINE  RELAY 

By  Thomas  Siieehan 

WHEN  our  3000-kw.  turbine  was  first  started  the 
oil  relay,  which  operates  the  primary  and  sec- 
ondary valves,  gave  some  trouble.     The  pri- 
mary valve  O,  would  stick  every  once  in  a 
while,  and  kept  getting  worse.  -The  valve  and  its  cage 
was  taken  out  and  trued  up  in  the  lathe,  about  0.004  in. 
was  taken  off  the  valve.     It  worked  fine  for  about  a 


month,  and  then  got  to  sticking  worse  than  before.  The 
valve  was  taken  out  and  0.006  in.  taken  off.  When  as- 
sembled and  the  turbine  brought  up  to  speed,  the  valve 
spun  around  at  high  velocity,  and  made  quite  a  racket. 
It  was  taken  out  again  and  a  dog  put  on  the  valve  stem, 
as  shown  at  X,  which  was  held  in  place  by  a  set  screw 
and  a  pin  put  through  the  set  screw,  also  a  bigger  pin 
put  in  at  T  to  prevent  the  valve  stem  from  backing  out 
of  the  crosshead,  since  then  the  valve  has  given  no 
trouble. 

The  operation  of  the  relay  will  be  understood  by 
referring  to  the  accompanying  illustration  in  which 
sections  through  the  operating  cylinder  A  and  valve 
B  are  shown.  Attached  to  the  operating  cylinder  is  a 
safety  release  valve  C  that  is  under  the  control  of  the 
speed-limit  device.  The  governor  operates  the  rock 
shaft  D,  and  its  motion  is  transmitted  to  the  ])ilot 
valve  B  through  the  arm  E,  link  F  and  floating  lever 
G.  According  to  whether  the  governor  weights  move 
in  or  out  with  increase  or  decrease  in  load,  the  pilot 
valve  will  either  be  raised  or  forced  downward  from 
its  neutral  position,  admitting  the  oil  (under  pressure 
from  chamber  H)  underneath  or  above  the  relay  piston, 
as  the  case  may  be,  at  the  same  time  opening  the  ports 
at  the  opposite  end  of  the  cylinder  to  exhaust  through 
the  passage  I.  The  oil  pressure  chamber  is  located 
between  the  exhaust  passages  so  that  leakage  escaping 
from  the  relay  pistons  is  prevented. 


CROSS-SECTION  OF   STEAM  TURBINE   OIL   RELAY 

A  drain  pipe  is  provided  to  entrap  the  small  leakage 
past  the  relay-piston  rod.  As  soon  as  the  operating 
piston  has  traveled  a  short  distance  it  returns  the  ]-)ilot 
valve  to  its  closed  position  by  means  of  the  floating 
lever  G,  immediately  restoring  equilibrium,  and  thus 
holding  the  admission  valve  in  a  fixed  position.  The 
floating  lever  G  first  turns  about  the  joint  K  as  the 
position  of  the  governor  clutch  which  imparts  the 
governor  travel  to  the  rock  shaft  D,  changes,  and  then 
swings  about  J  as  the  relay  piston  A  begins  to  move. 
As  soon  as  the  governor  gives  the  pilot  valve  B  one 
direction  of  travel,  the  following  motion  of  the  operat- 
ing piston  will  immediately  reverse  it,  closing  both 
ports  and  locking  the  valves  in  a  fixed  position  until 
further  movement  of  the  piston  takes  place. 

The  motion  of  the  relay  piston  A  is  transmitted  to 
the  primary  valve  O  and  the  secondary  valve  P 
through  the  levers  M  and  N.  The  arrangement  of  the 
2  levers  for  the  2  valves  will  be  found  the  same,  with 
the  exception  that  the  secondary  valve  linkage  is  pro- 
vided with  an  adjustable  back-lash  at  R  so  that  the 
time  of  opening  of  the  secondary  valve  may  be  changed 
by  the  operator.  Ordinarily,  this  valve  is  regulated  to 
open  at  the  moment  the  primary  valve  O  has  reached 
its  maximum  port  opening. 

To  overcome  the  friction  of  rest  provision  is  made 
for  the  fixed  oscillation  of  the  plunger,  which  causes 
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a  very  slight  up  and  down  motion  of  the  main  operat- 
ing piston,  and  the  main  poppet  valve.  This,  however, 
is  not  sufficient  to  cause  any  observable  fluctuation  in 
the  flow  of  steam  to  the  turbine.  The  advantage  of 
this  method  is  that  the  governor  becomes  more  sensi- 
tive and  the  least  move  of  the  governor  produces  its 
consequent  change  of  steam  distribution.  The  oil  relay 
apparatus  will  use  more  oil  than  the  steam  relay  sys- 
tem, but  this  oil  is  afterward  used  in  the  bearings.  The 
oil  required  for  this  apparatus  involves  nothing  addi- 
tional in  the  turbine  system  beyond  the  oil  relay  mech- 
anism. 

The  same  pump  is  used  pumping  the  oil  at  a  some- 
what greater  pressure,  and  delivering  a  constant  supply 
to  the  relay  system.  A  spring  loaded  by-pass  valve 
is  provided  in  the  pipe  line  so  that  the  oil  in  excess  of 
that  required  by  the  relay  escapes  through  the  valve. 
The  surplus  oil  together  with  the  exhaust  from  the 
relay  is  led  to  a  cooler  and  thence  to  the  bearings, 
whence  it  is  again  returned  to  the  reservoir  and  back 
to  the  pump. 

The  poppet  valve  possesses  some  novel  features. 
The  valve  is  essentially  a  combination  of  a  poppet  and 
piston  valve,  the  poppet  valve  feature  being  in  effect 
only  when  the  valve  is  closed  or  nearly  so.  When  the 
valve  is  partly  closed.  The  opening  past  the  valve 
seats  is  at  all  times  very  much  greater  than  the  passage 
through  the  ports.  Hence  wire  drawing  of  the  steam 
will  take  place  at  the  latter  point  where  it  can  do  no 
harm.  The  valve  ports  are  all  of  a  peculiar  form,  so 
as  to  admit  constant  increments  of  steam  for  constant 
increments  of  valve  lift. 


In  addition  to  the  automatic  throttle,  an  auxiliary 
safety  steam  valve  Q  is  provided,  receiving  live  steam 
at  U.  With  leakage  of  steam  past  the  piston  it  is  held 
in  a  raised  position  due  to  unbalanced  pressure.  When 
the  automatic  trip  operates,  the  steam  from  underneath 
this  piston  is  exhausted  through  the  outlet  V.  Through 
external  linkage  an  oil  valve  W  is  then  operated  which 
relieves  the  pressure  above  the  relay  piston  and  ad- 
mits the  pressure  beneath,  correspondingly  forcing  it 
to  the  top  of  the  cylinder,  thereby  closing  the  valve.  In 
order  to  relieve  the  turbine  casing  of  any  strains  due 
to  the  operation  of  the  oil  relay  system,  the  steam 
chest  is  mounted  on  the  bed  plate  and  supported  by 
heavy  coil  springs,  as  shown  at  Y  and  Y. 

Steam  is  supplied  to  the  valves  through  the  strainer 
Z  and  the  secondary  receives  its  supply  through  the 
primary  valve.  The  governor  link  F  is  provided  with 
a  compression  spring  S.  On  shutting  down  the  ma- 
chine, relieving  the  oil  pressure,  the  eflrort  of  the  gov- 
ernor weights  to  come  together  would  tend  to  raise 
the  primary  valve.  This  would  put  a  serious  strain 
on  the  governor  linkage,  but  the  interposition  of  a  com- 
paratively light  spring  S  in  the  linkage  absorbs  the 
governor  travel  without  imposing  any  undue  strain  on 
the  regulating  mechanism. 

Should  the  oil  supply  to  the  relay  fail,  the  main 
spring  would  bring  the  valves  to  their  seats,  raising 
the  relay  piston  to  the  highest  position.  The  governor 
would  then  have  a  tendency  to  open  the  valves  through 
the  lever  G.  But  as  the  spring  S  is  unable  to  operate 
against  the  more  powerful  main-valve  springs,  it  col- 
lapses and  prevents  the  lifting  of  the  main  valve  by  the 
governor. 


HEATING  AND  VENTILATING  LARGE  BUILDINGS 


Forced   Hot-Water   Circulation 

By  Charles  L.  Hubbard 


THE  extent  to  which  hot-water  heating  under  forced 
circulation  is  used  in  connection  with  power  plants 
makes  it  desirable  for  the  engineer  to  be  familiar  with 
the  equipment  employed  in  systems  of  this  kind.  This 
method  of  heating  is  adapted  to  practically  the  same 
conditions  as  low-pressure  steam  and  vacuum  heating. 


or  the  rate  of  circulation.  When  compared  with 
vacuum  heating,  it  avoids  the  use  of  automatic  return 
valves,  which  of  course  require  more  or  less  care  to 
keep  them  in  proper  condition. 

When  the  piping  is  properly  laid  out  the  system 
may    be    made    practically    self-venting,    so    that    air 
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FI6.    1.     THE  2-PIPE  FORCED  HOT-WATER  SYSTEM 

Water  for  circulation  through  the  radiators  is 
heated  in  specially  designed  heaters  similar  to  those 
used  for  feed  water,  and  both  live  and  exhaust  steam 
are  employed  for  this  purpose.  The  principal  advan- 
tage of  hot-water  over  low-pressure  steam,  with  grav- 
ity return  of  the  condensation  to  the  receiver,  is  the 
ease  with  which  the  temperature  of  the  building  may 
be  regulated  by  varying  the  temperature  of  the  water 


FIG.    2.      CIRCUIT   SYSTEM    OF   PIPING 

valves  may  be  done  away  with  entirely,  although 
some  of  the  systems  in  common  use  require  a  pet  cock 
upon  each  radiator  for  occasional  use. 

The  essential  parts  of  a  system  of  this  kind  are 
a  heater  for  warming  the  water  to  the  required  tem- 
perature, a  pump  for  forcing  it  through  the  mains,  and 
a  system  of  piping  for  carrying  it  to  the  radiators  and 
for  bringing  the  cool  return  water  back  to  the  heater. 
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Apparatus  Employed 

JN  systems  of  this  kind  it  is  customary  to  employ  a 
closed  feed-water  heater  with  the  connections  reversed 
from  the  ordinary;  that  is,  with  the  steam  on  the  in- 
side of  the  tubes  and  the  water  on  the  outside.  Any 
good  form  of  heater  may  be  used  for  this  purpose  by 
providing  it  with  connections  of  proper  size. 

In  the  ordinary  form  of  feed-water  heater  the  water 
flows  through  the  tubes;  and  the  connections  are  there- 
fore small,  making  it  necessary  to  substitute  special 
nozzles  of  large  size  when  used  in  the  manner  here 
described. 

Water  from  the  pump  is  made  to  enter  the  bottom 
nozzle  and  leave  from  the  upper  one,  as  with  this 
arrangement  the  natural  rising  of  the  water  due  to 
its  increased  temperature  tends  to  assist  slightly  in 
the  circulation.  Steam  connection  is  made  at  the 
top  and  the  condensation  is  trapped  ofif  at  the  bottom. 

When  both  live  and  exhaust  steam  are  used  it  is 
customary  to  employ  separate  heaters,  trapping  the 
oily  drip  from  the  exhaust  to  the  sewer,  and  that 
from  the  live  steam  heater  to  the  receiving  tank. 
There  is  no  reason,  however,  why  the  oil  cannot  be 
removed  from  the  exhaust  the  same  as  in  steam 
heating  and  the  live  and  exhaust  steam  mixed  in  a 
single  heater  and  the  entire  condensation  be  returned 
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riG.    3.      0VERHE.4.D    SYSTEM    OF    DISTRIBUTIOX 

to  the  receiving  tank  and  thus  saved.  The  required 
tube  surface  will  depend  upon  the  volume  of  water 
to  be  heated  and  the  degrees  rise,  the  temperature  of 
the  steam,  and  the  average  temperature  of  the  water 
passing  through  the  heater. 

For  ordinary  conditions,  with  water  entering  the 
heater  at  170  deg.  and  leaving  it  at  200  deg.,  we  may 
count  on  the  following  efficiencies,  in  B.t.u.  per  square 
foot  of  tube  surface  per  hour  for  dififerent  steam  pres- 
sures : 

Table  I.  Efficiency  of  Heating  Surface 

Steam   Pressure  Efficiency  of 

(gage)  Tube  Surface 

0  lb.  5,400  B.t.u. 

10 'b.  11,000  B.t.u. 

20  lb.  15  000  B.t.u. 


Taking  the  average  efficiencies  of  radiating  surface 
of  dififerent  kinds  with  the  water  at  the  temperatures 
stated  above,  we  have  the  following  ratios  between 
radiating  and  tube  surface  for  dififerent  steam  pres- 
sures, as  given  in  Table  II : 


Table  II.    Ratios  of  Radiating  to 

Tube  Surfaces 

Type  of  lladiating  Surface 

0  lb. 

10  lb. 

20  1b. 

Ratio  between  Radiating  and 
Tube  Surface 

Direct 

30                   60         '          80 

Indirect 

15                   30                   40 

Fan  Blast 

5                 in         1         14 

As  an  illustration  of  the  use  of  the  table,  suppose  a 
building  contains  6000  sq.  ft.  of  direct  radiation,  1500 
of  indirect,  and  1000  of  fan  blast;  how  many  square 
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FIG.   4.      RADIATOR   CONNECTIONS 

feet  of  tube  surface  should  the  heater  contain,  using 
steam  at  0  gage,  or  atmospheric  pressure?  Making 
use  of  the  table,  we  have : 


6000 
1500  -: 


30  =  200 
-  15  =  100 


1000^    5  =  200 


Total,  500  sq.  ft.  of  tube  surface. 
As  the  average  commercial  feed-water  heater  is 
rated  in  horsepower,  on  a  basis  of  J^  of  a  sq.  ft.  of 
surface  per  horsepower,  the  capacity  of  the  required 
heater  in  the  preceding  example  will  be  -3  X  500  = 
1500  hp. 

Means  for  Circulating 

(^ENTRIFUGAL  pumps  are  particularly  adapted  to 
this  class  of  work  on  account  of  their  simplicity. 
They  have  no  valves,  produce  a  continuous  flow  of 
water,  and  for  the  low  heads  against  which  they 
operate  have  a  fair  efficiency. 

They  are  commonly  driven  either  by  a  direct-con- 
nected steam  engine,  or  electric  motor,  although  the 
steam  turbine  is  well  adapted  to  this  purpose  and  is 
coming  into  quite  general  use. 

Table  III.    Low-Speed  Centrifugal  Pump  Capacities 


Gallons 
per  min. 

Size  of 
Discharge 

Diam.  of 

Impeller 

Feet  Head,  and  Revolutions 
per  minute 

inches 

inches 

16 

20 

30             40 

100 

240 

430 

730 

1000 

1400 

1800 

2 
3 
4 
5 

i 

18       t     460 
22             380 
26             310 
29             280 
32             240 
34             220 
36             210 

510 
420 
340 
290 
260 
250 
240 

620 
510 
410 
350 
320 
300 
280 

710 
580 
460 
400 
360 
340 
320 

In  the  latter  case  the  pump  is  designed  for  a  mod- 
erate speed  and  a  geared  connection  is  used.  Table 
III  gives  data  for  low-speed  pumps,  adapted  to  a 
direct-connected  engine  drive,  while  Table  IV    is  for 
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pumps  running  at  speeds  corresponding  more  nearly 
to  those  used  in  moderate-speed  electric  motors. 

Table  IV.    High-Speed  Centrifugal  Pump  Capacities 


Gallons 

Size  of 

Discharge, 

inches 

Diam.  of 

Impeller 

inches 

Feet  Head  and  Revolutions 

Minute 

12 

20 

30 

40 

100 

240 

430 

730 

1000 

1400 

1800 

2 
3 
4 
5 
6 
7 
8 

8 
9 
10 
11 
12 
14 
16 

930 
810 
690 
610 
570 
490 
420 

1190 
1020 
870 
760 
710 
610 
520 

1430 
1220 
1050 
910 
840 
720 
630 

1630 

1400 

1190 

1030 

960 

820 

710 

The  horsepower  for  driving  the  pump  is  computed 
by  the  equation : 

HXGX8.3 

hp.  = ,  in  which 

33,000  X  E 
H  =  pressure  head,   in  feet,   pumped   against. 
G  =  gallons  pumped  per  minute. 
E  =  efficiency  of  pump,  commonly  taken  as  0.5  in 
this  class  of  work. 


FIG.    5.      connecting    HEATERS    IN    SERIES 

In  power  plants  having  electric  generators  it  is 
usually  the  most  convenient  to  employ  a  motor  drive, 
either  direct-connected,  or  geared. 

Two  complete  outfits  of  pump  and  motor  or  engine 
should  be  provided,  because  the  operation  of  the  entire 
heating  plant  is  dependent  upon  this  one  piece  of  ap- 
paratus, and  there  should  always  be  a  relay  for  use 
in  case  of  repairs. 

While  a  pump  of  considerable  power  is  commonly 
used  in  this  class  of  work,  there  are  cases  where  the 
horizontal  mains  are  of  comparatively  short  length  and 
the  pressure  required  for  moving  the  water  through 
them  is  small;  under  conditions  of  this  kind  a  circu- 
lator may  be  used.  This  is  very  simple  in  construc- 
tion, consisting  of  a  propeller  placed  in  a  by-pass  in 
the  flow  main  and  driven  by  a  direct-connected  motor. 
A  special  deflecting  valve  forms  part  of  the  apparatus, 
so  that  propeller  may  be  cut  in  or  out  of  the  system 
as  desired. 

The  volume  of  water  to  be  circulated  may  be  found 
bv  the  formula  : 

RXE 

G  = ,  in  which 

500  X  T 
G  =  gallons  per  minute. 
R  =  square  feet  of  radiating  surface   to  be  supplied, 

including  uncoverecl  mains  and  risers. 
E  =  170  for  direct  surface,  340  for  indirect,  and  1000 

for  fan  blast  coils. 
T  =  drop   in   temperature   of    water   passing   through 
system,  commonly  taken  as  30  deg. 


Piping  Systems 


"yHERE  are  3  general  systems  of  piping  in  use  for 

connecting  the  heater  and  the  risers.  The  2-pipe 
system  is  show^n  in  diagram  in  Fig.  1,  where  the  path 
of  the  water  is  indicated  by  the  arrows.  The  supply 
and  return  mains  are  carried  parallel  with  each  other, 
the  former  decreasing  in  size  and  the  latter  increas- 
ing as  the  risers  are  taken  off. 

As  the  difference  in  pressure  between  the  supply 
and  return  mains  is  greater  nearer  the  heater  than  at 
the  end  of  the  line,  throttling  valves  must  be  pro- 
vided in  the  risers  for  equalizing  the  flow  through  all 
parts  of  the  system.  These  valves  are  also  useful  in 
cutting  out  a  pair  of  risers  should  leaks  occur  in  any 
of  the  radiators  connecting  with  them.  The  circuit  sys- 
tem of  piping  is  shown  in  Fig.  2. 

In  this  case  a  single  main  of  uniform  size  is  car- 
ried entirely  around  the  building,  extending  from  the 
pump  discharge  back  to  the  suction  inlet.  The  supply 
risers  are  taken  from  the  top  of  the  main  and  the 
corresponding  returns  are  connected  into  the  side  of 
the  main  a  distance  of  6  or  8  ft.  further  along  the 
line  as  indicated  in  the  cut. 

It  is  evident  that  the  pressure  in  the  mai«  drops 
continuously  from  the  pump  discharge  to  the  suction 
inlet,  and  it  is  this  difference  in  pressure  between  the 
points  of  connection  of  the  supply  and  return  risers, 
aided  by  their  difference  in  temperature,  which  causes 
a  circulation  of  water  through  them. 


FIG.  6.   parallel  ARRANGEMENT  OP  HEATERS 

The  over-head  system  of  distribution,  shown  in 
Fig.  3,  is  especially  adapted  to  office  buildings,  because 
only  one  riser  or  drop  is  required  for  each  series  of 
radiators,  and  also  because  no  air  valves  are  required 
upon  the  radiators  with  this  arrangement. 

The  main  riser  is  carried  directly  to  the  top  of  the 
building,  where  it  branches  and  connects  with  the  tops 
of  the  supply  drops  as  shown.  The  return  from  the 
radiators  in  this  case  goes  back  into  the  same  pipe  and 
therefore  cools  the  water  to  some  extend  in  the  radi- 
ators on  the  lower  floors.  This  may  be  overcome  by 
increasing  the  sizes  of  the  radiators  slightly  on  each 
floor  downward.  For  example,  if  we  figure  on  a  drop 
in  temperature  of  30  deg.  in  the  water  between  the 
supply  and  return,  and  an  initial  temperature  of  200 
deg.,  the  water  supplied  the  radiators  on  the  first 
floor  will  be  at  a  temperature  of  200  —  30  =  70  deg. 
and  the  relative  efficiencies  of  1  sq.  ft.  of  radiation  on 

200  —  70        130 
the  top  and  lower  floors  will  be = or  1.3. 
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That  is,  if  the  radiator  sizes  on  the  top  floor  are  com- 
puted by  the  usual  methods  for  a  given  temperature 
of  water,  then  radiator  sizes  computed  on  the  same 
basis  for  the  first  floor  must  be  multiplied  by  1.3  to 
offset  the  effect  of  the  constantly  cooling  water  as  it 
passes  downward.  For  example,  suppose  the  rooms 
forming  a  tier  in  a  10-story  building  are  uniform  for 
the  full  height,  and  that  100  sq.  ft.  of  radiation  is 
required  in  each,  if  supplied  with  water  at  the  same 
initial  temperature.  In  this  case,  assuming  the  above 
conditions,  the  first  floor  radiator  must  contain  100  X 
1.3  =  130  sq.  ft.,  or  the  radiators  must  be  increased  3 
sq.  ft.  on  each  succeeding  floor  downward. 

Methods  of  making  the  radiator  connections  are 
shown  in  diagram  in  Fig.  4.  Fig.  A  and  B  are  for 
the  2-pipe  and  circuit  systems,  shown  in  Figs.  1  and  .2 
respectively.  These  radiators  require  air  valves,  as  all 
connections  are  at  the  bottom,  and  the  tops  of  the 
sections  form  a  trap  for  the  collection  of  air. 

The  expansion  pipe  in  these  2  systems  is  usually 
carried  up  from  the  heater  to  the  tank  independently 
of  any  other  piping,  as  indicated  in  Figs.  1  and  2.  The 
connection  shown  in  Fig.  4C  is  for  the  down-feed  sys- 
tem. Fig.  3,  and  requires  no  air  valve,  as  all  air  in 
the  system  will  find  its  way  upward  to  the  expansion 
tank  through  the  expansion  pipe  taken  off  from  the 
top  of  the  main  riser. 

The  sizes  of  the  supply  and  return  risers  for  the 
circuit  system  may  be  made  the  same  as  for  gravity 


circulation,  and  those  for  the  2-pipe  and  down-feed 
systems,  one  size  smaller.  Under  ordinary  conditions 
about  1.2  gal.  of  water  per  minute  should  pass  through 
the  main  for  each  100  sq.  ft.  of  direct  radiation  to  be 
supplied. 

Table  V.  gives  the  capacities  of  pipes  of  different 

sizes  for  the  velocities  of  flow  commonly  employed. 

These  vary  under  ordinary  conditions  from  300  to  600 

ft.  per  minute  according  to  the  size  of  the  main. 

Table  V.    Capacity  of  Pipes 

Size  of  Main.  Capacity,  Gal. 

Inches  Per  Min. 

3  100 

4  250 

5  400 

6  700 

7  1000 

8  1500 

Two  general  methods  of  making  the  pump  and 
heater  connections  are  shown  in  Figs.  5  and  6.  In  the 
first  of  these  the  live  and  exhaust  steam,  heaters  are 
placed  in  series,  which  is  the  method  employed  in  the 
Evans-Almiral  system. 

In  the  second  case  the  heaters  are  placed  in  paral- 
lel and  the  flow  of  water  proportioned  between  the 
two  by  throttling  the  valves  in  the  connections. 

The  pumps  are  so  arranged  that  either  may  be  used 
and  the  heaters  are  made  entirely  independent  by 
means  of  valved  by-pass  connections. 


RELIEVING  AN  OVERLOADED  ENGINE 

Strengthening  the  Frame;  Adjusting  the  Governor 
By  Receiver 


LOCATED  in  the  glazing  mill  of  a  large  paper 
mill  in  this  city  is  a  20  by  42-in.  Green  engine, 
which  is  one  of  the  older  machines  built  from 
the  patterns  of  the  improved  engine  of  this 
build. 

As  several  large  calendar  machines  are  driven  from 
this  engine,  and  as  the  several  rolls  are  screwed  down 
with  several  tons  pressure,  it  is  evident  that  consider- 
able power  is  required  to  drive  the  machines.  These 
calendars  are  driven  by  clutches  which  are  thrown 
into  and  out  of  gear  with  a  shaft  that  receives  power 
from  a  pulley  on  the  jackshaft.  As  these  machines 
are  often  suddenly  stopped  and  started  and  frequently 
more  than  one  machine  at  a  time,  the  engine  is  prac- 
tically on  street  railway  or  rolling  mill  work. 

As  usual  with  successful  concerns,  one  addition 
after  another  was  placed  on  the  engine  until  its  eco- 
nomical load  was  far  exceeded  and  the  regulation  un- 
stable. This  plant  is  in  charge  of  an  engineer,  who,  while 
young  in  years,  is  old  in  experience,  and  one  of  the 
brightest  men  in  the  business.  This  engineer  ad- 
vised the  owners  to  replace  this  engine  with  one  of 
suitable  proportions  to  carry  satisfactorily  the  load. 
The  owners  think  that  the  engine  should  be  run  as 
long  as  possible  after  the  engineer  made  the  improve- 
ments described  here,  although  it  involved  a  consider- 
able expenditure  and  the  prospects  of  selling  the  en- 
gine at  a  satisfactory  figure  are  small. 

As  stated,  the  engine  originally  ran  at  85  r.p.m. 
The  speed  was  increased  to  100  r.p.m.  and  a  large 
pulley  put  on  the  jackshaft.  After  this  change  it  was 
found  from  the  indicator  cards  that  the  steam  pres- 
sure could  not  be  maintained  as  good  practice  calls 


for.  Therefore  a  steam  reservoir,  36  in.  in  diameter  and 
G  ft.  long,  was  connected  into  the  steam  pipe  near  the 
engine,  which  overcame  this. 

As  originally  built,  this  size  engine  did  not  have  a 
pedestal  under  the  outer  end  of  the  guides.  The  en- 
gineer took  the  necessary  dimensions  and  made  a  suit- 
able support,  which  materially  strengthened  the  frame 
at  the  point  indicated,  Fig.  1.  The  joint  uniting  the 
cylinder  and  the  girder  frame  showed  signs  of  dis- 
tress, so  additional  bolt  holes  were  drilled  in  the 
cylinder  and  frame  flanges  and  larger  bolts  used. 


FIG.    1.      STRENGTHENING   FRAME    OF    GREEN    ENGINE 

As  the  usual  safety  pin  in  the  Corliss  engine  is  not 
used  on  this  engine,  its  place  is  taken  by  a  slotted 
collar,  on  which  the  governor  rests  when  starting,  and 
the  collar  is  turned  into  such  a  position,  on  the  gover- 
nor spindle,  that  the  slot  comes  in  line  with  the  cross- 
bar, as  seen  in  Fig.  2  at  F.  This  allows  the  gover- 
nor to  drop  sufficiently  low  so  that  the  steam  valves 
are  not  opened,  as  will  be  explained  later. 

After  these  changes  had  been  made  the  engine 
was  still  laboring  and  the  limit  of  steam  pressure  was 
carried ;    when    a    heavy    load    came    on    the    governor 
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dropped  to  its  lowest  position  and  the  engine  stopped. 
If  this  slotted  collar  was  blocked  in  the  starting  posi- 
tion, and  the  governor  belt  broke  or  anything  occurred 
to  stop  the  governor's  revolving,  the  engine  would  run 
away,  to  say  the  least. 


FIG. 


GREEN  GOVERNOR 


To  allow  the  collar  to  be  blocked  in  the.  starting 
position  and  yet  have  the  engine  protected  by  an 
automatic  stop,  the  engineer  made  and  put  on  the 
device  shown  in   Fig.  3.     This  consists  of  a  lever  of 
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FIG.    3.      ENGINE    STOP    DEVISED 

suitable  length  journaled  on  a  stud  mounted  on  the 
governor  column.  The  lower  end  of  the  lever  sup- 
ports an  idler  pulley,  which  rides  on  the  governor  belt. 
The  safety  stop  of  the  engine  originally  consisted  of  a 
small  crank  mounted  on  the  small  rock  shaft  that 
moves  the  knockofif  rod,  and  this  crank  normally  is  on 


its  dead  center.  Mounted  on  the  governor  column  is 
a  small  pin.  A,  P'ig.  3.  When  the  governor  drops  the 
knockoff  rod  strikes  the  pin  which  throws  the  small 
crank  off  its  dead  center,  giving  a  larger  motion  or 
travel  to  the  knockoff  rod,  which  depresses  the  tappets 
to  such  an  extent  that  they  fail  to  engage  the  toes  of 
the  steam  valves,  thereby  not  opening  them,  which 
action  would  stop  the  engine. 

As  the  lever  is  extended  beyond  its  support,  this 
end  will  rise  when  the  governor  belt  breaks,  allowing 
the  force  of  gravity  to  cause  the  heavy  end  carrying 
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PIG.  4.  VALVE  GEAR  OP  GREEN  ENGINE 

the  idler  pulley  to  drop,  coming  into  contact  with  the 
knockoff  rod  and  acting  the  same  as  the  small  pin, 
A,  Fig.  2,  previously  referred  to.  Thus  the  engine  is 
protected  by  an  efficient  automatic  stop,  and  the  en- 
gine is  allowed  to  take  steam  full  stroke  momen- 
tarily when  necessary. 

To  relieve  the  engine  of  as  much  back  pressure 
as  possible,  the  exhaust  pipe  was  replaced  by  10-in. 
pipe  where  originally  it  had  been  8  in.,  which  was 
ample  for  the  load  the  engine  was  designed  to  carry. 


Supplementing  of  technical  education  by  con- 
tact with  actual  engineering  work,  is  most  valuable. 
Every  man  who  has  been  on  the  job  will  testify  that  the 
school  training  without  a  good  deal  of  actual  practice, 
to  show  just  what  the  relation  of  the  classroom  work 
is  to  work  in  the  actual  engineering  field,  gives  unbal- 
anced training  and  impressions  which  have  to  be  cor- 
rected. Most  of  the  larger  technical  schools  are  now 
taking  students  on  inspection  trips  to  various  industrial 
plants,  with  the  view  of  giving  the  students  an  insight 
into  actual  operating  conditions. 

From  the  Ohio  State  University  a  party  started  on 
the  20th  of  April,  spending  a  week  in  Gary,  Ind.,  Chi- 
cago, 111.,  and  Milwaukee,  Wis.,  going  over  and  study- 
ing the  principal  manufacturing  plants  and  central 
stations. 

In  order  to  give  the  maximum  value  to  this  trip,  a 
bulletin  was  prepared,  giving  the  itinerary  and  explain- 
ing the  principal  features  of  each  plant  to  be  visited, 
showing  the  important  points,  and  also  an  instruction 
pamphlet  explaining  what  should  be  investigated  in  each 
line  of  apparatus.  Interleaf  copies  of  the  bulletin- were 
furnished  to  the  students,  so  that  they  could  make  notes 
in  addition  to  those  already  given.  By  this  means  it  is 
made  certain  that  nothing  of  importance  need  escape 
the  student  if  he  is  alert  to  make  the  most  of  his  op- 
portunity, and  no  time  is  wasted  in  hunting  for  the 
things  that  he  ought  to  see.  It  is  an  excellent  idea  and 
one  on  which  the  authorities  of  the  University  are  to  be 
congratulated. 
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CREEP  OF  BELTS 

By  W.  F.  Schapiiorst 


BV    making    a    simple    experimental    apparatus,    as 
shown  in  Fig.  i,  consisting  of  2  unequal  weights, 
a  belt,  and  a  loose  pulley,  the  rotation  of  which  can 
be  controlled  by  the  experimenter,  the  laws  of  belt 
creep  may  be  easily  determined. 

To  make  slip  impossible,  weights  should  be  chosen 
that  are  nearly  equal;  9  and  10  lb.,  as  suggested  in  the 
diagram,  will  do  very  well,  thus  making  a  pulling  force 
of  (10  lb.  — 9  lb.)  I  lb. 

Make  a  mark  A  on  the  pulley  and  a  coinciding  mark 
B  on  the  belt.  Allow  the  pulling  force  to  rotate  the  pul- 
ley toward  the  right,  in  which  case  the  pulley  serves  as 
the  driven  pulley  of  a  transmission  system.  After  the 
weight  D  has  moved  a  convenient  distance,  stop  it  slowly 
to  avoid  the  slip  that  might  be  caused  by  inertia.  Then, 
by  reversing  the  pulley  and  making  it  act  as  a  driver 
gradually  pull  the  weights  back  to  their  initial  positions. 


FIG.   1.     FIRST   POSITION    OF   BELT    IN    EXPERIMENT    TO    DE- 
TERMINE   BELT    CREEP 
FIG.    2.      CREEP    OF    BELT    SHOWN    BY    EXPERIMENT 


It  will  be  found  that  A  and  B  no  longer  coincide.  Their 
relative  positions  will  be  about  as  shown  in  Fig.  2.  Re- 
peat experiment  a  second  time  as  carefully  as  before  and 
the  gap  between  A  and  B  will  become  double  the  initial 
distance.  A  third  experiment  will  triple  the  distance,  and 
so  on.  If  equal  weights  are  used  there  will  be  no  pulling 
force  and  by  rotating  the  pulley  several  times  as  before 
no  gap  will  form  between  the  points  A  and  B. 

The  above  clearly  illustrates  the  phenomenon  of  belt 
creep.  Each  complete  down  and  up  motion  of  D  repre- 
sents a  complete  cycle  of  a  belt  transmitting  power.  All 
belts — leather,  rubber,  cotton  and  steel — are  elastic  to 
some  extent  and  will  therefore  be  stretched  by  weights 
C  and  D.  The  9-lb.  weight  will  obviously  stretch  the  iDclt 
less  than  will  the  lo-lb.  weight,  hence  one  inch  of  belt 
moving  onto  the  pulley  as  D  descends  is  more  than  one 
inch  in  length  when  it  leaves  the  pulley.  The  belt  must 
creep  slightly  to  compensate  for  this  discrepancy.  When 
the  movement  is  reversed,  as  where  a  belt  moves  onto  a 
driving  pulley  the  action  of  the  belt  reverses  and  the 
stretched  inch  regains  its  original  length  of  i  in.  Creep 
again  occurs.  In  both  cases  the  creep  is  toward  the  tight- 
est side. 

Where  belts  are  continuous,  as  in  all  belt  drives,  the 
total  creep  may  be  easily  computed  as  follows: 


Let  f  1  =  tension  in  lb.  per  sq.  in.  on  slack  side ; 
fg  =  tension  in  lb.  per  sq.  in.  on  tight  side; 
Ni  =  r.p.m.  of  driving  pulley; 
N2  =  r.p.m.  of  driven  pulley  ; 
dj  =  diameter  of  driving  pulley    (including  half 

the  thickness  of  the  belt  on  each  side.) 
d2  =  diameter   of   driven   pulley    (also   including 

belt)  ; 
E    =  modulus  of  elasticity  ; 
e^  =  elongation  per  inch  due  to  f  ^ ; 
Co  =  elongation  per  inch  due  to  f , ; 
L   =  original  length  of  belt  unstretched. 
From  definitions  in  mechanics  of  materials 

E  =  — ;  e,  =  — 
e,  E 


also 


fo 


f. 


The  entire  length  of  the  belt  after  being  stretched 


by  the  unit  stress  f^  will  therefore  be  L  -|- 


f,L 


Simi- 


larly the  entire  length  of  the  belt  after  being  stretched 

f,L 

by  the  unit  stress  fo  will  be  L  H . 

E 
The   length   of   belt   received   by   the   driving   pulley 
determines  the  number  of  revolutions  the  driving  pulley 
can  make,  whence, 

f,  L 

Ni3.i4i6d,  =  LH ■ 

E 
and  for  the  same  reason  the  length  of  belt  received  by 
the  driven  pulley  determines  the  number  of  revolutions 
the  driven  pulley  can  make,  or, 

f,L 

No3.i4i6d,  =  LH 

E 

Dividing  the  first  equation  bv  the  second  we  get 

f .  L 
L  +  — 
N13.1416.  d,  E 


No  3.i4i6d., 


Solvino-  for  N,  we  find 


L  + 


f,L 


N, 


N,d,      (E+fJ 


d,  (E  +  fJ 

The  above  formula,  with  slight  variations  appears  in 
Prof.  Goodman's  applied  mechanics.  The  writer  does 
not  know  who  first  derived  it;  but  it  will  hereafter  be 
termed  "Goodman's  formula." 

When  power  is  transmitted  by  a  belt  it  is  thus 
evident  from  the  above  that  creeping  must  occur  between 
the  belt  and  both  the  driving  and  the  driven  pulleys. 
The  number  of  revolutions  made  by  the  driven  pulley 
is  therefore  not  as  great  as  usually  determined  by  the 
commonly   used    formula 

N,d, 

N,  = 

do 
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Where  no  power  is  transmitted,  no  matter  what  the 
tension  in  the  belt,  there  will  be  no  creep.  This  is 
proved  by  experimenting  with  equal  weights  as  sug- 
gested above. 

If,  for  example,  the  same  unit  stress  were  used  in 
steel  belting  as  is  ordinarily  used  in  leather  belting,  the 
creep  would  be  almost  nil.  Let  us  assume  a  case  similar 
to  Fig.  3,  using  the  notations  already  given. 

Let   f  1  =  0    (This   is   obviously   incorrect   for   steel 
belts  but  is  used  here  because  zero  is  used 
for  leather)  ; 
^2  =  363  lb.  per  sq.  in.  =  unit  tension  on  tight 

side ; 

^1=150  r.p.m.  =  speed  of  driving  pulley; 

di=i20  in.  ;^  diameter  of  driving  pulley; 

d,  =    36   in. ;  =  diameter   of   driven   pulley. 

We  are  here  assuming  the  thickness  of  the  steel  belt 

to  be  zero. 

Then,    substituting    in    Goodman's    formula    for    the 
speed  of  the  driven  pulley :    we  get 
150  (30,000,000)  120 


N, 


499.994  r.p.m. 


30,000,363  X  36 
Neglecting  elasticity  we  would  use  the  common  for- 
Nidi                              150X120 
mula  N,  = and  would  ffet =  500  r.p.m. 


36 


The  creep, 
be  neglected. 


1000 


of  one  revolution,  is  small  enough   to 


0^/i///v6  PUL  Lev 

/so  /i.f>A/;. 


0/fl\/£-N  PUL  Ley 


DPiveN  puLLev 


PIG.    3.      STEEL   BELT   DRIVE 
FIG.   4.     DIAGRAM   OP    RIDER   BELT   ARRANGEMENT 

In  a  single  leather  belt  of  0.22  in.  thickness  the  creep 
at  a  stress  of  363  lb.  per  sq.  in.  is  noticeable,  namely 
150  X  9000  X  120.22 

N2  = =  479  r.p.m. 

9363  X  36.22 
Without  creep  the  speed  would  be 
150  X  120.22 

=  498  r.p.m. 


36.22 

The  creep  is  therefore 
498  —  479 


498 


3.81  per  cent. 


Assuming  an  allowable  stress  of  5000  lb.  per  sq.  in. 
in  steel  belts,  or  even  10,000,  the  creep  of  such  a  belt 
would  still  be  very  small.  Steel  belts,  therefore,  have  an 
advantage  inasmuch  as  each  per  cent  of  creep  repre- 
sents about  the  same  per  cent  of  energy  loss.  This  is 
true  for  the  same  reason  that  each  per  cent  of  slip  in 
a  belt  causes  one  per  cent  of  energy  to  be  lost. 


48.22 

375  —  364 

375 


2.94  per  cent  creep. 


Computing  the  creep  between  the  belts  we  get 
3.82  —  2.94 

=  0.44% 

2 

This  is  very  small.  No  doubt  the  result  is  inexact 
because  the  creep  of  the  inner  will  certainly  influence  the 
creep  of  the  outer  belt  to  some  extent.  Besides,  it  is 
difficult  to  conceive  of  an  outer  belt  of  this  kind  having 
less  creep  with  respect  to  the  driving  pulley  than  the 
inner  belt.  It  is  the  belief  of  the  writer  that  the  creep 
of  the  outer  belt  with  respect  to  the  driving  pulley,  will 
be  greater  than  the  creep  of  the  inner  belt,  in  most  cases. 
The  results  of  an  investigation  along  this  line  would  be 
interesting  and  perhaps  valuable.  Nevertheless,  it  is 
evident  that  if  there  must  be  a  variance  in  the  tensions 
of  belt  I  or  belt  2,  it  is  best  to  maintain  the  highest 
tension  in  belt  I,  rather  than  in  the  second  and  thus 
avoid  excessive  creep  between  the  belts  where  friction  is 
greatest. 


Although  rather  an  expensive  floor,  creosote  or 
hardwood  block  laid  end  grain  has  been  found  by  the 
Aberthaw  Construction  Co.,  in  a  recent  investigation  to 
have  the  advantage  of  resisting  water,  of  standing  up 
under  the  hardest  trucking,  of  being  a  resilient,  noise- 
less floor  and  one  which  can  be  kept  very  clean.  Where 
these  are  laid  over  concrete,  the  best  practice  is  to  dip 
them  in  tar  and  stick  them  to  the  floor,  then  grout  be- 
tween the  blocks  with  cement.  A  3-in.  block  has 
sufficient  depth. 


It  must  be  remembered,  of  course,  that  this  advan- 
tage is  gained  with  a  few  attendant  disadvantages  such 
as  higher  tension,  higher  journal  friction,  greater  shaft 
deflections  and  more  wear.  The  ultimate  superiority 
of  steel  over  leather  belts  is  yet  to  be  proved. 

Creep  in  Rider  Belts 

]^0  doubt  a  great  many  engineers,  who  have  given  it 
no  serious  thought,  believe  that  in  rider  belts  there 
is  considerable  creep  between  the  outer  and  inner  belts. 
Application  of  Goodman's  formula,  however,  will  show 
that  there  is  practically  no  creep  where  the  unit  stress 
f,  =  fg,  where  fg  is  the  unit  stress  in  the  tight  side  of 
the  outer  belt.  (See  Fig.  4.)  The  diminution  of  stretch 
of  the  2  belts  will  then  be  in  unison  while  passing  around 
the  driving  pulley,  and  the  only  creep  will  be  that  due  to 
the  slight  differences  in  length,  i.  e.,  on  account  of  the 
outer   belt   having   greater   circumference. 

The  dimensions  of  Fig.  4  are  the  same  as  Fig.  3, 
with  the  addition  of  a  rider  belt.  We  will  assume  that 
in  the  outer  belt  a  stress  of  318  lb.  per  sq.  in.  exists  and 
that  in  the  inner  belt  all  conditions  are  exactly  as  before. 
Both  belts  are  made  of  leather.  The  diameter  of  the 
pulley  farthest  from  the  driving  pulley  is  48  in.  Then, 
letting  N3  represent  the  r.p.m.  of  the  farthest  driven 
pulley,  the  speed  of  the  latter  equals, 
150  X  9000  X  120.44 

N3  = =  364   r.p.m. 

9318  X  48.22 
Neglecting  stretch  in   the  belt,  the  speed  would  be 
150  X  120.44 

-  =  375   r.p.m 
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For  Generating,    Transmitting  and  Using  Current 


CONNECTING  TRANSFORMERS 
AND  MOTORS.    II 

Selection   of  Transformers   for   Motor    Load 

By  a.  L.  Temple 

IT  is  seldom  advisable  to  use  other  than  single-phase 
transformers  for  3-phase  loads  in  industrial  plants. 
The  advantages  of  the  3-phase  transformer  do 
not  appear  until  large  sizes  are  reached  when  they 
can  be  permanently  located  in  substations  or  the 
generating  station.  The  sizes  of  transformers  are  given 
in  the  Reference  Table  for  the  different  sizes  of  motors. 
As  a  general  rule  it  may  be  stated  that  the  kv.a. 
capacity  of  3  transformers  for  motor  service  should 
equal  the  horsepower  of  the  motors  connected  in  order 
to  be  on  the  safe  side  when  both  large  and  small 
sizes  of  motors  are  to  be  used  on  the  same  system 
and  the  power  factor  of  the  operation  can  not  be 
controlled.  It  is  well  known  that  when  an  induction 
motor  is  running  at  its  rated  load  it  is  operating  most 
efficiently.  When  running  at  no  load  the  induction 
motor  draws  a  current  of  from  30  to  35  per  cent  of 
the  full  load  a  considerable  part  of  which  is  known  as 
wattless  and  pulls  down  the  power  factor  of  the  sys- 
tem. It  also  loads  up  the  generators  and  transformers 
with  a  current  that  does  no  useful  work  but  heats 
the  machines  and  transformers  the  same  as  the  energy 
current.  On  this  account  it  is  advisable  when  install- 
ing transformers  on  a  system  where  it  is  certain  that 
a  large  number  of  small  induction  motors  are  to  oper- 
ate to  have  the  transformers  large  enough  to  carry 
the  wattless  current  that  may  be  required.  In  such 
a  case  it  will  be  good  practice  to  install  a  transformer 
capacity  of  about  20  per  cent  greater  capacity  than 
the  motor  load.  It  is  also  necessary  to  install  larger 
transformers  by  about  20  per  cent  if  2  transformers 
are  to  be  used  in  open  delta  connection  for  3-phase 
motor  load.  For  other  cases  the  values  given  in  the 
Practical  Reference  Tables  of  this  issue  cover  the 
sizes. 

Wiring  of  A.  C.  Motors 

J^INE  wiring  of  alternating-current  motors  is  often 
guessed  at  or  roughly  computed  in  many  cases  espe- 
cially from  the  supply  circuit  to  the  starter.  Again 
it  is  often  desirable  to  connect  small  motors  without 
a  starter  and  the  question  of  running  and  starting 
fuses  comes  up.  The  Reference  Tables  based  upon 
calculation  and  the  mechanical  strength  of  the  best 
smallest  size  of  wire  to  use  in  installing  a.c.  motors 
will  be  of  service.  The  tables  given  need  little  ex- 
planation as  they  plainly  indicate  how  they  are  to 
be  used.  It  may  be  well  to  illustrate  their  use,  how- 
ever, through  an  example.  Suppose  a  10-hp.,  3-phase 
motor  of  220  volts  is  to  be  installed  100  ft.  from  the 
supply  line.  Referring  to  the  table  it  is  found  that  a 
No.  2  wire  is  the  proper  size  up  to  the  starter  when 
a  No.   fi  can  be  used  from  the  starter  to  the  motor. 


The  table  is  based  on  1.25  volt  drop  in  100  ft.  and 
a  liberal  starting  current.  Referring  now  to  the  table 
showing  size  switches  for  220-volt  motors,  it  is  fovmd 
that  a  75-amp.  switch  is  required  for  a  10-hp.  motor. 
The  starter  is  usually  sent  with  the  motor  and  will  be 
of  the  proper  capacity.  ^  If  a  starter  is  required  for  a 
particular  motor  the  size  of  the  motor  and  its  nature 
whether  single  or  3-phase  should  be  given  the  manu- 
facturer and  a  starter  ordered  that  suits  the  particular 
motor. 

For  distances  greater  than  100  ft.  from  feeders  in 
industrial  plants  and  for  the  calculations  of  long  runs 
from  the  supply  line,  the  formula  given  in  the  Refer- 
ence Tables  should  be  used  instead  of  the  values  given 
in  the  tables  which  are  for  short  distances  onlv. 


ELECTRIC  MOTORS  IN  PARALLEL 
WITH  STEAM  ENGINES 

By  R.  E.  Neale 

THERE  are  circumstances  under  which  it  is 
desirable  to  parallel  mechanically  an  electric 
motor  with  a  steam  engine.  For  example,  the 
engine  driving  a  works  may  be  heavily  over- 
loaded at  certain  times  during  the  year,  but  may  at 
other  times  and  in  all  other  respects  be  perfectly  satis- 
factory. The  difficulty  having  arisen,  an  economical 
solution  can  often  be  found  by  belting  an  electric 
motor  onto  the  main  lineshaft — mechanically  in  paral- 
lel with  the  previously  existing  engine.  This  course,  is 
not  to  be  recommended  for  universal  adoption  ;  and, 
in  particular,  it  should  not  be  employed  if  some  of 
the  machinery  can  be  isolated  and  driven  exclusively 
by  an  electric  motor. 

In  order  that  an  electric  motor  and  a  steam  engine 
may  operate  successfully  in  parallel,  it  must  be 
arranged  either  that  the  motor  cares  only  for  a  frac- 
tion of  any  peak  load  above  the  normal  capacity  of 
the  engine,  or  that  motor  and  engine  share  the  total 
output  at  all  times  in  strict  proportion  to  their  capac- 
ity. The  former  arrangement  takes  full  advantage 
of  the  steam  engine  capacity,  so  far  as  this  is  adequate, 
and  is,  therefore,  to  be  preferred  in  installation  of 
the  type  considered. 

By  belting  an  induction  motor  to  the  main  shaft, 
in  such  a  pulley  ratio  that  the  motor  runs  at  syn- 
chronous speed  when  the  load  on  the  main  shaft  is 
normal,  it  is  secured  that  the  motor  runs  light  (con- 
suming only  magnetizing  current)  till  the  load  on  the 
main  shaft  rises  above  the  rated  capacity  of  the  en- 
gine; thus  slowing  down  the  latter  and,  by  permitting 
the  induction  motor  rotor  to  slip,  throws  some  of  the 
surplus  load  on  the  electric  supply  mains.  When  the 
engine  is  overloaded,  say  20  per  cent,  a  total  demand 
equal  to  about  1.6  times  the  rated  full  load  capacity 
of  the  engine  can  be  supplied,  the  electric  motor  then 
supplying  80  hp.  in  the  case  of  a  200-hp.  (normal) 
plant.     The   motor   must   not   be   switched   in   circuit 
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until  the  engine  is  up  to  speed,  and  it  is  necessary 
to  prevent  the  motor  being  run  at  over  synchronous 
speed,  otherwise  energy  will  be  fed  into  the  supply 
company's  mains.  The  steam  pressure  and  the  motor 
supply  frequency  should  be  as  constant  as  possible, 
and  any  necessary  adjustments  should  be  made  at  the 
engine  governor,  a  close  watch  being  kept  on  an  am- 
meter in  the  motor  circuit  to  determine  when  such 
adjustment  is  required. 

If  it  be  preferred  to  let  the  motor  and  engine 
share  the  total  output  at  all  times,  it  is  only  necessary 
to  arrange  that  the  percentage  speed  variation  with 
load  is  the  same  in  the  2  machines.  The  electric 
motor  may  be  of  any  speed,  so  long  as  the  ratio  R 
of  the  lineshaft,  to  the  motor-pulley  diameter  is  R 
=  (motor  r.p.m./lineshaft  r.p.m.). 

By  taking  indicator  diagrams  from  the  engine  and 
measuring  the  watts  input  to  the  motor,  it  is  deter- 
mined whether  the  ratio  of  division  of  the  load  be- 
tween the  2  machines  is  constant  under  all  values  of 
the  total  load.  If  it  is  not,  the  engine  regulation  is 
made  less  close  if  the  motor  is  underloaded  or  closer 
if  the  motor  is  overloaded. — The  Power  User. 


ELECTRIC  LOCOMOTIVE  FOR 
ORE  HANDLING 

WITHIN  the  past  few  years,  the  applications  of 
electric  locomotives  to  many  phases  of  indus- 
trial service  has  become  very  extensive.  One 
of  the  many  uses  to  which  these  locomotives 
have  been  put  is  for  switching  cars  in  a  manufactur- 
er's private  yard,  thus  eliminating  the  switching 
charge  made  by  system  railroads,  and  also  doing  away 
with  the  fire  hazard  to  the  buildings  and  material  in 
the  vicinity. 


FORTY-TON   ELECTRIC  LOCOMOTIVE   USED   FOR   SWITCHING  ORE 

CARS 


Often  a  manufacturer  is  compelled  to  haul  his  raw 
material  and  finished  product  a  considerable  distance 
to  and  from  his  plant  in  order  to  connect  with  a  steam 
railroad.  One  notable  example  of  such  a  condition  is 
that  of  a  certain  brass  manufacturer  who  had  to  use 
144  horses  to  haul  his  raw  material  and  finished  prod- 
uct a  distance  of  one  mile  and  a  half  before  employing 
electric  locomotives. 


Locomotives  for  this  service  are  economical  power 
consumers,  in  view  of  the  fact  that  slow  speed  motors 
are  used  which  do  not  make  excessive  demands  on  the 
power  house.  Often,  no  additional  generating  appa- 
ratus is  necessary  to  that  already  installed. 

The  Timber  Butte  Milling  Co.,  Butte  Mont.,  has 
recently  put  into  service  a  40-ton  Baldwin-Westing- 
house  electric  locomotive.  This  locomotive  is  being 
used  for  hauling  materials  to  the  concentrator  site, 
and  as  soon  as  the  concentrator  is  in  producing  oper- 
ation, the  locomotive  will  haul  the  concentrates  to 
points  on  Montana  Street,  where  switching  connec- 
tions have  been  established  with  the  Chicago,  Mil- 
waukee &  St.  Paul,  Northern  Pacific,  Butte,  Anaconda 
&  Pacific,  and  Great  Northern  roads. 

The  mechanical  parts  for  this  locomotive  were 
built  by  the  Baldwin  Locomotive  Works,  Philadelphia, 
Pa.  The  electrical  equipment,  which  is  of  the  latest 
type  for  this  class  of  service,  consisting  of  4  90-hp., 
500-volt,  commutating-pole  motors  especially  designed 
to  give  good  commutating  at  all  loads  found  in  normal 
service,  and  the  unit  switch  control  system  was  fur- 
nished by  the  Westinghouse  Electric  &  Mfg.  Co., 
.East  Pittsburgh,  Pa. 


REPLACING  BATTERIES  WITH 
MOTOR-GENERATOR 

By  J.  C.  Hawkins 

IN  all  large  buildings  or  groups  of  buildings  that  are 
used  for  office  and  other  similar  purposes  a  great 
many  call  bells,  buzzers  and  private  telephones  are 

used.  There  is  also  a  fire  alarm  system,  watch- 
man's clocks,  burglar  alarm  system,  elevator  signal 
bells,  and  sometimes  an  electric  time  clock  system 
throughout  the  buildings.  These  are  as  a  rule  operated 
by  primary  batteries. 

In  the  group  of  office  and  scientific  research  build- 
ings with  which  the  writer  is  connected  there  is  an 
exceptionally  large  number  of  fixtures  which  require 
battery  current,  and  there  has  been  in  use  at  one  time 
over  650  No.  2  Samson  cells,  150  Gordon  cells,  and  a 
large  number  of  others.  These  of  course  are  placed  in 
groups  of  from  2  to  10  on  a  circuit  as  the  size  and 
number  of  bells  require,  and  are  located  near  the  point 
where  the  current  is  used.  The  attention  required  to 
keep  these  batteries  in  good  working  order  took  nearly 
all  of  one  man's  time,  and  as  they  were  located  in  so 
many  places  in  the  several  buildings  there  was  no 
one  except  the  chief  electrician,  who  had  been  in  the 
place  several  years,  who  knew  the  location  of  all  of 
them,  and  the  wiring  to  the  various  bells.  The  cost 
of  upkeep,  the  trouble  that  these  batteries  caused,  and 
the  addition  of  new  bells  all  the  time,  made  it  necessary 
to  devise  some  other  scheme  of  furnishing  current  to 
them. 

After  thoroughly  going  into  the  matter  it  was  de- 
cided to  install  a  small  motor-generator  set  to  supply 
current  in  place  of  batteries.  The  set  that  was  installed 
is  a  115-volt,  >4-hp.  Holzer-Cabot  motor  direct-current, 
direct  connected  to  an  8  to  14-volt  lo-amp.  gener- 
ator mounted  on  a  slate  slab,  and  running  1160  r.p.m. 
This  set  requires  a  floor  space  of  16  in.  by  30  in.,  and 
is  mounted  on  brackets  on  the  wall  back  of  the  distri- 
bution switchboard.  There  is  a  one-panel  slate  switch- 
board mounted  on  the  wall  above  the  motor-generator 
set  on  which  there  is  a  motor  starting  box,  a  field  rheo- 
stat, and  a  power  switch.  The  current  for  the  motor 
is  taken  from  the  112-volt  bus-bars  of  the  distribution 
switchboard. 
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The  generator  is  connected  through  fused  cutouts 
mounted  on  this  board  to  5  circuits  which  lead  to  the 
various  parts  of  the  several  buildings,  and  to  the  differ- 
ent bell  systems.  For  instance,  the  fire  alarm  bells  are 
on  one  circuit,  the  watchmen's  clocks  are  on  another, 
and  the  elevator  bells,  buzzers,  call  bells,  etc.,  are  con- 
nected to  the  same  circuits,  as  they  require  about  the 
same  voltage.  The  voltage  carried  must  be  about  18 
volts  on  account  of  the  large  gongs  and  fire  alarm 
bells;  this  is  too  high  for  the  small  bells  and  buzzers, 
and  it  was  necessary  to  insert  a  resistance  in  some 
of  the  circuits.  This  is  generally  located  at  such  points 
that  the  minimum  number  of  resistance  coils  will  be 
required.  The  cables  leading  from  the  motor  generator 
set  are  No.  12  duplex  lead  covered  rubber  insulation 
run  in  the  conduits  that  are  placed  in  the  tunnels  and 
walls.  The  extra  conduits  were  put  in  place  when  the 
lighting  system  was  installed. 

The  system  has  been  in  use  only  a  short  time,  and 
no  data  is  available  at  this  time  in  regard  to  the  oper- 
ating cost;  but  a  conservative  estimate  places  the  cost 
to  operate,  and  care  for  the  equipment,  at  less  than  50 
per  cent  of  the  former  cost.  As  there  are  2  large  build- 
ings located  about  1800  ft.  from  the  power  plant,  and 


as  there  are  several  large  gongs  that  will  require  from 
8  to  10  volts,  it  was  not  considered  feasible  to  connect 
them  to  the  existing  system,  for  the  voltage  on  the  en- 
tire system  would  have  to  be  increased  too  high  for  the 
bells  in  the  nearer  buildings  in  order  to  overcome  the 
drop  in  voltage  in  the  long  line ;  so  a  second  unit  is  to 
be  installed,  and  regulated  to  carry  a  voltage  of  15  to 
18,  which  will  give  the  required  voltage  for  the  large 
bells  in  the  distant  buildings.  The  second  set  could 
be  installed  in  the  distant  building,  but  it  is  desirable 
to  have  them  at  the  power  plant  where  they  will  be 
under  the  care  of  the  engineers  at  all  times. 

The  cost  of  the  system  was,  motor-generator  set, 
including  starting  box  and  rheostat,  $100  each,  wiring 
in  nearby  buildings,  including  labor,  $145 ;  wiring  to 
distant  buildings,  including  labor,  $108 ;  the  total  cost 
including  the  second  generator  set  will  be  not  over 
$560.  The  batteries  in  use  at  one  time  to  operate  this 
system  cost  about  $540.  The  system  is  giving  excellent 
results  so  far,  and  requires  little  attention  after  the 
voltage  is  once  regulated.  All  the  work  was  done  by 
the  regular  force  of  electricians  employed  in  the  build- 
ing under  the  supervision  of  the  chief  engineer. 


STEAM  METERS* 

Report  of  the  Steam   Meter  Committee  at  the  Convention  of  American  District  Heating  Association 


IN  considering  defects  in  meters,  we  have  considered 
2  types  of  condensation  meters,  one  the  revolv- 
ing type  and  the  other  the  dumping  type.     C.  H. 

Spiehler,  a  member  of  the  committee,  having  had 
considerable  experience  with  the  revolving  type,  enu- 
merates his  troubles  as  follows : 

The  greatest  trouble  with  the  revolving  type  of 
meter  seems  to  be  that  the  bearings  become  tight, 
consequently  the  drum  ceases  to  revolve.  It  is  then 
necessary  to  dismantle  the  meter,  clean  the  bearings 
and  pins,  and  lubricate  them. 

It  seems  there  is  still  considerable  room  for  further 
improvement  by  the  manufacturers  in  the  bearing  de- 
sign. Some  method  of  constant  lubrication  seems  to 
be  an  absolute  necessity. 

Another  trouble  with  this  class  of  meters  is  that 
the  dial  glass  often  becomes  covered  with  moisture  on 
the  inside  and  it  is  impossible  to  read  the  dial.  It  has 
often  been  found  necessary  to  remove  the  dial  glasses 
from  meters  of  this  type  and  in  such  a  case  an  un- 
scrupulous customer  might  misplace  the  hands.  There 
has  also  been,  in  some  cases,  difficulty  from  the  hands 
slipping  on  their  supports,  thus  giving  an  incorrect 
registration.  These  difficulties  should  be  overcome  in 
some  way. 

A  third  difficulty  in  this  type  of  meter  is  that  of 
cleaning  the  drums.  The  manufacturer,  however, 
gives  a  formula  for  cleaning  solution  as  follows : 

Where  exhaust  steam  is  used  with  no  oil  separa- 
tors on  the  line,  a  greasy  deposit  is  sometimes  found 
on  the  drums  and  this  can  be  removed  by  immersing 
the  drum  in  a  solution  consisting  of:  1  gallon  sul- 
phuric acid,  1  gallon  nitric  acid,  1  gallon  water,  1 
pound  table  salt. 

The  spout  should  also  be  cleaned  with  this  solu- 
tion. 


*(An  outline  of  this  report  was  given  in  the  June  15  issue  of  Prac- 
tical Engineer  in  connection  with  an  account  of  the  convention.  There 
was  so  much  valuable  information  given  in  the  report,  however,  that  the 
present  abstract,  dealing  principally  with  the  practical  side  of  meters,  is 
published  for  the  benefit  of  our  readers.     Editors.) 


Turning  now  to  the  faults  of  the  dumping  type  of 
meter,  the  following  suggestions  are  made  by  G.  D. 
Higgins,  of  Detroit,  who  has  had  considerable  ex- 
perience with  them.    He  states  : 

(1)  More  clearance  should  be  given  to  the  dash 
pots  so  as  to  prevent  interference. 

(2)  A  rivet  is  now  soft  soldered  to  the  side  of  the 
bucket  so  as  to  operate  the  counter.  This  frequently 
breaks  off  and  should  be  fastened  more  securely. 

(3)  The  horse  shoe  on  the  back  of  the  dial  is  soft 
soldered  and  comes  loose.  It  should  be  fastened  on 
better. 

(4)  There  is  trouble  with  bearings.  There  being 
very  little  movement  of  cones,  the  balls,  cones  and 
cups  wear  so  that  the  meter  sticks  and  becomes  in- 
accurate. 

As  above  mentioned,  the  principal  defect  in  the 
case  of  the  St.  John  meter  is  the  liability  of  the  clock 
work  mechanism  which  revolves  the  paper  recording 
chart  to  get  out  of  order,  due  to  temperature  condi- 
tions. This  is,  perhaps,  unavoidable  on  account  of 
the  delicacy  of  the  mechanism.  The  ordinary  St. 
John  meter  has  a  glass  case  over  the  clock  work 
mechanism  to  protect  it.  This  being  made  entirely 
of  glass  is  very  frequently  broken  and  it  has  been 
found  advisable  to  make  a  metal  case  with  a  piece  of 
glass  fitted  into  the  end,  so  that  one  can  see  whether 
the  meter  is  registering  properly.  It  has  been  found 
that  this  meter  will  not  record  accurately  when  opera- 
ting at  relatively  low  capacity,  (at  perhaps  15  per 
cent  of  the  maximum  for  which  the  meter  is  designed) 
as  the  tapered  valve  sometimes  shows  a  tendency  to 
pound  and  hammer  on  the  seat. 

Care  of  Meters 

ONE  of  the  meters  described  in  the  report  of  last 
year  is  that  manufactured  by  the  General  Electric 
Company.  The  General  Electric  Company  has  issued 
various  pamphlets  and  printed  matter  describing  this 
meter,  and  their  Instruction  Rook  No.  8546  gives  a 
detailed  explanation  of  the  meter  and  its  method  of 
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operation.  The  following  rules,  however,  may  be  of 
some  assistance  to  those  who  are  using  this  type  of 
meter : 

These  meters  are  provided  with  a  dust  case  which 
it  is  only  necessary  to  open  when  changing  the  chart, 
which  in  the  case  of  the  standard  meter  having  a 
clock  feed  of  3  in.  per  hour,  will  last  about  one  week. 

This  clock  has  an  eight-day  movement,  winding 
from  the  outside  of  the  case,  and  should  be  wound 
about  twice  a  week. 

Three  grades  of  ink,  containing  different  amounts 
of  glycerine,  can  be  ordered  with  the  meter.  The 
higher  the  temperature  of  the  air  surrounding  the  meter, 
the  more  glycerine  is  desirable  in  the  ink.  As  the 
ink  in  the  trough  evaporates,  water  should  be  added 
occasionally  rather  than  fresh  ink.  Addition  of  water 
will  prevent  the  ink  from  drying  in  the  pen. 

Steam  which  contains  a  large  amount  of  foreign 
matter  may  tend  to  clog  up  the  nozzle  plug,  which 
should  be  blown  out  as  often  as  necessary.  The  ma- 
jority of  installations  never  require  blowing  out  of  the 
nozzle  plug.    In  others  it  is  necessary  to  blow  out  the 
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METHOD   OF  CONNECTINa  CONDENSATION   METERS   TO  PREVENT 
SURGING  AND   SPINNING 

plug  about  once  a  month.  This  can  either  be  done  by 
opening  the  by-pass  valve  above  the  meter  and  blow- 
ing out  the  nozzle  plug  through  the  holes  in  the  top  of 
the  reservoirs,  or  through  the  plugs  at  each  end  of  the 
by-pass  valve,  in  case  the  pipe  itself  needs  attention. 

In  the  case  of  the  meter  having  an  automatic  pres- 
sure correction,  do  not  allow  the  pressure  gage  to 
fluctuate  rapidly,  as  this  excessive  amount  of  work 
on  the  gage  spring  will  cause  it  to  deteriorate. 

The  valve  in  the  pipe  line  to  the  pressure  com- 
pensating gage  spring  should  be  throttled  the  same  as 
in  the  case  of  a  steam  gage  which  contains  a  spring 
of  the  same  material. 

The  idler  pulley  rests  on  the  inside  of  the  back  belt 
and  must  not  be  placed  upon  the  outside  of  the  front 
part  of  the  belt.  If  the  belt  tends  to  tear  the  paper  at 
the  pins  on  the  drum,  slightly  stretch  it.  If  the  belt 
does  not  give  sufficient  tension  to  prevent  the  paper 
from  touching  the  meter  base  when  the  re-roll  spool 
is  nearly  full,  slightly  shorten  the  belt  by  sewing  with 
fine  thread.     This  increases  the  tension. 

In  case  it  is  desirable  to  verify  the  reading  of  the 
instrument,  proceed  as  follows : 

Remove  the  adjustable  weight  from  the  balanced 
vertical  lever  carrying  the  pen  arm  by  lifting  it  to 
the  top  of  the  lever  where  it  can  be  readily  removed. 
Unhook  the  horizontal  top  lever  at  the  small  end  and 
note  if  the  pen  remains  in  any  position  on  the  chart 
to  which  it  may  be  moved.    If  it  does  not,  the  adjust- 


able weights  above  the  knife  edge  which  balance  this 
part  of  the  instrument  should  be  adjusted  accordingly. 
With  the  horizontal  lever  unhooked,  the  tops  of  the 
3  cups  containing  mercury  should  be  at  the  same 
height;  if  they  are  not,  adjust  the  large  weight  at 
the  bottom  of  the  left-hand  cup,  replace  the  weight  on 
the  last  arm,  and-by  means  of  the  nut  at  the  left-hand 
end  of  the  upper  horizontal  lever,  adjust  the  instru- 
ment so  the  pen  reads  zero  on  the  chart,  first  con- 
necting the  hook  at  the  right-hand  end  of  the  hori- 
zontal lever  to  the  arm  support  .  carrying  the  pen. 
As  a  further  check  on  accuracy,  note  the  pen  deflec- 
tion obtained  by  connecting  a  glass  tube  to  the  right- 
hand  pipe  of  the  meter,  pouring  water  in  the  tube. 
Curves  furnished  with  the  instrument  show  the  cor- 
rect deflection  against  water  column  for  various  set- 
tings of  the  compensating  weight. 

Care  of  Condensation  Meters 

jy^R.   Spiehler  gives  the  following  experience  in  re- 
gard to  the   care   of  condensation   meters  of  the 
revolving  type  :     He  says  : 

"For  the  past  2  seasons  we  have  been  making  daily     J 
inspections  and  readings  of  all  installations  which  re-     i 
quire  a  size  F  meter  or  larger  and  find  that  it  more 
than  pays.    On  all  other  installations,  inspections  and 
readings  are  made  weekly. 

For  lubricating  the  bearings,  we  use  a  mixture  of 
cylinder  oil  and  graphite.  On  the  larger  installations 
where  the  condensation  is  not  cooled  before  passing 
through  the  meter,  the  bearings  are  lubricated  weekly ; 
on  all  other  installations,  monthly.  Wherever  pos- 
sible, meters  are  so  installed  that  they  can  be  readily 
tested  on  the  customer's  premises  without  being  dis- 
connected. The  tests  are  made  upon  the  customer's 
request,  or  for  the  company's  inforrriation. 

To  obtain  the  best  results  in  every  particular,  it  is 
necessary  that  the  steam  put  into  the  mains  be  ab- 
solutely clean  and  that  the  condensation  be  cooled 
as  low  as  possible  before  entering  the  meter. 

Up  until  last  season,  this  company  experienced  all 
sorts  of  diflficulties — radiators  and  return  pipes  be- 
come partially  filled  with  a  deposit,  air  vents  plugged 
up,  likewise  traps  and  meters,  the  different  heating 
systems  would  become  flooded  with  water  and  leak  out 
of  air  vents  and  damage  floors  and  ceilings.  Com- 
plaints rolled  in  thick  and  fast  and  kept  several  men 
busy  keeping  the  different  systems  in  running  order. 
All  this  trouble  was  due  to  the  feed  water  and  to  the 
cylinder  oil  in  the  exhaust  steam.  The  feed  water 
was  taken  from  a  canal  which  was  extremely  dirty 
(suspended  clay  and  organic  matter)  and  averaged 
about  16  grains  of  scale  forming  solids  per  gallon. 

A  water  softener  and  filter  was  installed  and  the 
steam  taken  from  turbine  exhaust  and  now  it  is  a 
rare  occurrence  when  a  meter  or  trap  becomes  plugged 
up.  We  have  also  observed  where  the  condensation 
is  well  cooled,  that  our  meter  trouble  is  greatly  les- 
sened. 

Every  summer  all  meters  are  removed  to  the  com- 
pany's shop,  cleaned,  repaired,  tested,  painted  and  then 
reset.  All  traps  are  cleaned  and  necessary  repairs 
made  at  this  time. 

Another  suggestion  as  to  the  care  of  meters  is 
incorporated  in  the  accompanying  sketch  which  we 
will  call  Fig.  1,  which  shows  the  methods  adopted, 
with  some  modifications,  by  several  companies  for 
connecting  up  these  meters  on  return  lines  of  heating 
systems  or  restaurants.  The  principal  feature  of  this 
arrangement  is  the  g-alvanized  iron  receiving  tank 
with   vapor  vent  which   is  found   to  be   necessary  in 
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order  to  prevent  the  surge  of  water  or  steam  into 
the  meter  and  the  consequent  spinning  of  the  vanes. 
This  tank  serves  to  cool  the  condensation  before  it 
overflows  into  the  meter. 

Further  suggestions  as  to  the  care  of  meters  from 
Mr.  Redfield  of  the  Central  Station  Steam  Company 
are  as  follows : 

(1)  Oil  separators  should  be  installed  at  various 
points  of  the  line  to  keep  oil  from  depositing  on  the 
meter  drum  an4  bearings. 


(2)  A  screen,  or  strainer,  should  be  installed  in 
front  of  each  trap  and  meter  to  catch  the  core,  sand 
and  other  dirt  from  the  radiators  and  pipes  and  keep 
it  out  of  the  traps  and  meter.  This  screen,  of  course, 
should  be  frequently  inspected  and  cleaned. 

(3)  Every  spring  the  meter  should  be  brought 
back  to  the  repair  shop  and  bearings  and  counter 
cleaned  with  kerosene  or  gasoline.  The  meter  bear- 
ing pins  should  be  coated  with  graphite  paste  before 
replacing. 

(To  be  continued.) 


POWER  PLANT  CHEMISTRY 


Analysis  of  a  Gas  Sample 


HANG  the  instrument  on  a  nail,  using  the  hole, 
H3.  Remove  the  plug  from  the  air-vent,  and 
the  leveling  bottle,  L,  from  its  compartment 
in  the  instrument  case.  Draw  the  potash  up 
by  means  of  L  into  the  curved  capillary  tube  above 
the  CO,  chamber.  Replace  L  and  connect  the  rub- 
ber aspirator  tube  with  the  nipple  of  the  gas  cock 
at  the  top  of  the  instrument.  You  will  note  that 
there  is  a  pump  bulb  on  the  aspirator  tube;  also  a  soot 
filter, — the  latter  being  provided  with  a  half-inch  rub- 
ber connection  for  attaching  to  any  metal  tube  through 
w^hich  the  gas  is  to  be  taken  for  analysis.  Having 
made  the  proper  connections,  set  the  lever  of  the  cock 
in  a  horizontal  position  pointing  towards  you.  Work 
the  pump  bulb  with  the  hand  and  gas  will  flow  through 
the  burette  and  bubble  out  at  the  leveling  bottle. 

When  satisfied  that  you  have  exhausted  the  air  from 
the  tube  and  connections  and  have  a  fair  sample  of  gas 
in  the  burette,  remove  L  from  its  compartment  and  hold 
with  the  left  hand  against  the  instrument  case  near  B. 
Hold  L  in  such  a  position  that  the  surface  of  the  water 
in  the  bottle  will  be  on  a  level  with  the  zero  mark  on  B. 
With  the  right  hand  move  the  lever  of  the  cock  to  the 
vertical  position.  This  opens  an  air  vent  in  the  cock  and 
allows  the  surplus  gas  to  escape  and  the  water  flows  into 
B  from  L.  Keep  the  surface  of  the  water  on  the  zero 
mark  by  slowly  raising  L  as  the  water  flows  from  it 
into  B.  You  will  see  that  the  surface  of  the  water  in 
L  has  a  curved  appearance.  When  the  bottom  of  the 
curve  or  meniscus,  as  it  is  called,  reaches  the  zero  mark, 
move  the  lever  of  the  cock  to  the  horizontal  position, 
pointing  away  from  you.  This  locks  the  measured  gas 
sample  in  B.  You  have  measured  the  gas  at  atmos- 
pheric pressure  and  at  the  temperature  of  the  water  in 
the  jacket  J.  When  you  can  make  this  measurement 
correctly,  you  have  mastered  the  most  difficult  thing  that 
you  will  meet. 

Do  not  run  the  water  above  the  zero  mark  when  tak- 
ing the  reading,  as  this  will  expel  too  much  gas  and  spoil 
the  sample. 

When  reading  the  burette,  get  the  eye  down  into  the 
same  horizontal  plane  as  the  water  levels. 

Next,  squeeze  the  clamp,  PCi,  open  with  the  fingers 
of  the  right  hand  and  raise  L.  Water  will  flow  from  L 
into  B  and  rush  the  gas  across  into  the  potash  chamber 
through  the  connecting  rubber  tubes.  As  the  potash 
level  falls,  the  steel  wool  fibers  with  which  the  potash 
chamber  and  glass  tube  above  it  are  packed,  will  be  left 
wet  with  the  solution.  The  gas  flows  over  these  wet  fibers 
and  is  stirred  and  mixed  as  it  filters  through  them.  Every 
particle  of  the  gas  comes  in  contact  with  the  potash- 
covered  fibers  and  the  COj  is  instantly  and  completely 


absorbed.     Raise  L  until  B  is  completely  filled  and  the 
water  pinches  out  in  the  capillary  tube  at  the  top. 

Next,  lower  L  and  bring  the  gas  back  into  B.  Watch 
for  the  potash  to  appear  in  the  glass  tube  above  the 
potash  chamber.  Bring  the  gas  back  slowly  and  snap 
the  clamp  shut  when  the  potash  reaches  the  curved  capil- 
lary tube. 


DIAGRAM    OF   HAYS    GAS   ANALYSIS    INSTRUMENT 

When  passing  the  gas  over,  watch  the  water  in  the 
burette.  When  bringing  the  gas  back,  watch  the  potash. 
After  bringing  the  gas  back  and  closing  the  clamp,  hold 
L  in  such  position  that  the  surface  of  the  water  will  be 
on  the  same  level  as  that  in  the  burette.    Read  the  scale 
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under  the  meniscus,  making  sure  that  your  eye  is  down 
in  the  same  plane  as  the  water  levels.  When  taking  this 
reading  the  water  levels  must  be  in  the  same  plane,  wher- 
ever that  plane  happens  to  be. 

The  scale  reads  directly  in  percentage  of  COg.  It  is 
calibrated  in  fifths  of  per  cent,  but  in  writing  down  the 
reading  it  will  be  most  convenient  to  use  decimals.  For 
example,  instead  of  writing  12  3/5,  write  12.6. 

To  determine  the  percentage  of  oxygen,  it  is  neces- 
sary first  to  remove  the  CO2,  and  to  determine  CO  it  is 
necessary  first  to  remove  both  CO2  and  O.  The  cuprous 
solution  for  CO  will  absorb  all  free  gases  and  pyro 
will  absorb  both  O  and  COg.  To  determine  O  and  CO, 
proceed  with  the  gas  residue  remaining  after  the  first  ab- 
sorption. First,  turn  the  screw  clamp  at  the  rear  of  the 
O  and  CO  tubes.  Next,  see  that  the  liquids  are  drawn 
up  into  the  capillary  tubes  at  the  top  of  the  O  and  CO 
absorption  tubes.  Use  the  leveling  bottle  and  if  impos- 
sible to  raise  the  liquids  to  the  proper  height,  remove 
the  glass  plug  in  the  rubber  expansion  bag.  This  will 
permit  a  small  quantity  of  gas  to  enter  the  bag  and  the 
liquids  will  rise  readily  to  their  places. 

The  O  and  CO  liquids  are  afifected  by  air  as  they 
are  both  absorbers  of  oxygen.  Hence,  the  use  of  the 
expansion  bag,  which  prevents  the  absorbers  from  com- 
ing into  contact  with  air  as  the  liquids  are  pumped  up 
and  down. 

Do  not  neglect  to  replace  the  plug  in  the  rubber  bag 
as  soon  as  you  have  brought  the  liquids  to  the  proper 
levels,  and  before  proceeding  with  the  analysis.  If  im- 
possible to  raise  the  liquids,  see  if  the  rubber  tubes  have 
been  flattened  and  closed  by  pressure  of  the  screw  clamp. 
If  this  is  the  case,  squeeze  into  proper  shape  with  the 
fingers.  If,  at  any  time,  you  are  unable  to  pass  the  gas 
from  the  burette,  it  will  be  due  to  flattened  rubber  tubes. 
Slip  the  clamps  ofif  the  tubes  by  squeezing  open  and 
pulling  upwards.  Work  the  rubber  tube  with  the  fingers 
until  the  tube  opens. 

The  O  and  CO  absorptions  will  require  about  5  min. 
each.  After  exposure  to  the  oxygen  absorber,  return 
the  gas  to  the  burette  and  note  the  reading.  Return  again 
to  the  absorption  tube.  The  process  of  absorbing  and 
measuring  must  be  continued  until  contraction  of  the 
gas  ceases  and  the  reading  becomes  constant.  Proceed 
in  exactly  the  same  manner  to  determine  CO.  You  will 
of  course,  use  the  clamp,  PC2,  when  working  on  the  O 
absorption  and  PC3  when  working  on  the  CO. 

Suppose  that  after  the  CO2  absorption  the  reading  is 
14  per  cent,  after  the  O  absorption  30  per  cent,  and 
after  that  for  CO  20.6  per  cent.  The  result  of  the 
analysis  would  be  as  follows :  CO,,  14  per  cent;  O,  6  per 
cent ;  CO,  0.6  per  cent. 

When  drawing  the  gas  back  from  any  one  of  the 
absorption  chambers,  return  it  slowly  and  do  not  raise 
the  solution  too  high  in  the  capillary  tube  or  you  may 
draw  some  of  it  over  into  the  burette.  The  acid,  recom- 
mended to  be  used  in  the  leveling  bottle  will  neutralize 
any  chemicals  so  drawn  over  and  no  harm  will  result. 
It  is  better  for  many  reasons  to  use  clear  water  and  omit 
the  acid,  changing  the  water  in  the  leveling  bottle  and 
washing  out  the  burette  when  any  solution  is  drawn  over. 
Keep  the  instrument  clean.  If  crystals  form  about  the 
connections,  wipe  them  off  as  they  will  attack  and  ruin 
the  rubber. 

The  above  instructions,  followed  carefully,  will  give 
results  which  enable  the  operator  to  check  his  work  and 
determine  whether  or  not  the  efificiency  of  his  furnace 
can  be  improved.  The  effects  of  various  defects  in  boiler 
settings  and  furnace  operation  as  detected  by  an  analysis 
of  the  flue  gases  will  be  discussed  in  subsequent  issues. 


FOREIGN  DEVELOPMENT  IN  THE 
POWER  PLANT  FIELD 

Choice  of  Arc  Lamps  or  Lamps  with  Metallic 
Filament 

By  J.  H.  Blakey 

50ME  time  ago  a  German  firm  published  a  pam- 
phlet in  which  a  comparison  was  made  between 
arc  lamps  and  lamps  with  metallic  filament. 
While  recognizing  the  superiority  of  the  latter 
for  domestic  lighting,  they  would  not  admit  that  they 
could  supplant  arc  lamps  of  great  luminous  intensity, 
ranging  from  250  to  1250  candle  power.  They  claimed 
that  the  arc  lamp  gives  a  light  most  nearly  approaching 
sunlight,  while  incandescent  lamps  modify  colors, 
which  is  a  disadvantage  in  the  lighting  of  stores  and 
warehouses,  on  account  of  the  choosing  of  materials 
and  clothing  by  customers.  A  comparison  was  also 
made  of  the  cost  of  lighting  by  the  2  systems,  taking 
as  standard  a  luminous  intensity  of  2500  candles  for 
1000  hr. ;  from  this  the  conclusion  was  drawn  that  me- 
tallic filament  lamps  require  an  expense  of  energy  of 
0.9  watt  per  candle,  while  the  energy  consumed  by  the 
arc  lamp  is  never  greater  than  0.7  watt.  The  pamphlet 
concluded  by  stating  that  the  superiority,  consequently, 
alw^ays  remained  with  the  arc  lamp  for  high  power 
lighting. 

The  German  review  "Licht  und  Lampe,"  having 
reproduced  the  comparative  study  given  by  the  pam- 
phlet, gives  publicity  also  to  the  reply  of  the  Societe 
Auer,  which  is  an  argument  in  favor  of  incandescent 
lamps  with  metallic  filament  of  from  250  to  1250  candle 
power,  such  as  the  Osram  lamp. 

The  reply  first  opposes  to  the  statements  made  in 
the  pamphlet  the  advantages  possessed  by  metallic  fila- 
ment lamps  in  their  steadiness  and  equality  of  distri- 
bution, which  approach  that  of  daylight.  With  them 
the  costly  and  annoying  changing  of  the  carbons  is 
done  away  with.  By  disposing  in  a  judicious  fashion 
a  number  of  incandescent  lamps  at  a  suitable  height, 
a  light  is  obtained,  with  a  smaller  candle  power,  which 
is  equal  to  or  of  greater  intensity  than  that  from  a 
single  arc  lamp;  moreover,  there  is  not  the  injurious 
efifect  upon  the  eyes  which  is  produced  by  the  latter 
when  placed  at  a  slight  elevation,  as  in  the  case  of 
a  store  window.  The  Societe  argues  that  when  the 
2  systems  are  compared,  the  comparison  of  expense 
based  solely  upon  the  number  of  watts  of  energy  con- 
sumed per  candle,  does  not  lead  to  practical  results.  It 
draws  attention  to  the  fact  that  the  pamphlet,  in  its 
comparison,  deals  only  with  arc  lamps  of  the  highest 
efficiency;  from  which  the  conclusion  may  be  drawn 
that  all  other  arc  lamps  are  less  advantageous  than 
metallic  filament  lamps.  In  the  Deutscher  Kalender 
fur  Elektrotechniker,  Uppenborn  indicates  for  ordinary 
alternating-current  arc  lamps  with  pure  carbon,  an  ex- 
pense of  0.85  to  1.75  watts  per  candle  per  thousand 
hours,  an  expense  greater  in  every  case  than  that  of 
the  most  recent  metallic  filament  lamps.  It  is  true 
that  certain  alternating-current  arc  lamps  with  pre- 
pared carbons  consume  only  0.2  watt  per  candle,  but 
these  are  only  lamps  of  great  intensity,  of  12  amp.  and 
upwards;  it  is  not  possible  with  other  lamps  to  obtain 
so  small  an  expense. 

It  is  only  for  lamps  having  a  minimum  luminous  in- 
tensity of  5000  candles  that  arc  lamps  are  preferable; 
it  may  be  admitted  that  they  are  sometimes  more  prac- 
tical in  street  lighting,  but  even  here  an  equal  amount 
of  light  can  be  obtained  with  less  expenditure  of  en- 
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ergy  by  the  use  of  a  number  of  Osram  lamps.  Further, 
the  cost  of  maintenance,  in  the  case  of  the  arc  lamps, 
given  in  the  pamphlet  in  question,  is  less  than  the  real 
cost,  especially  if  account  is  taken  of  the  breaking  of 
globes  and  interior  glasses.  The  valuation  of  the  dura- 
tion of  the  Osram,  which  is  put  at  800  hr.,  is  equally 
incorrect,  as  this  more  nearly  approaches  1200  hr. 

In  the  Electrotechnischer  Zeitschrift  for  1912,  the 
engineer  Vieweger  arrives  ,at  the  conclusion  that  in 
future  very  few^  arc  lamps  will  be  employed  for  street 
lighting,  and  that  lamps  with  metallic  filament  will  be 
used  almost  exclusively.  According  to  the  Electrical 
Times  of  July,  1912,  an  inquiry  had  been  made  as  to 
the  best  method  of  lighting  a  railroad,  in  which  arc 
lamps  of  12  amp.  were  put  into  competition  with  metal- 
lic filament  lamps  of  625  candle  power,  29  votes  were 
given  in  favor  of  the  latter,  and  only  4-  in  favor  of  arc 
lamps.  The  metallic  filament  lamps  were  preferred  on 
account  of  the  clearness  and  regularity  of  the  light,  and 


because  of  the  absence  of  heavy  shadows,  which  per- 
mitted objects  along  the  right  of  way  to  be  readily  dis- 
tinguished. 

It  may  be  remarked,  with  regard  to  the  metallic  fil- 
ament lamp,  that  the  luminous  power  increases  with 
the  temperature  of  the  filament,  whereas  the  duration 
of  the  lamp  is  approximately  in  inverse  proportion  to 
this  temperature;  consequently  it  is  desirable  to  at- 
tempt to  reconcile,  as  far  as  possible,  these  2  conditions. 

The  author  of  the  article,  in  summing  up  the  con- 
troversy, believes  that  since  the  advent  of  recent 
inventions  in  the  domain  of  electric  lighting,  the  arc 
lamp  has  no  longer,  as  formerly,  the  monoply  of  high 
power  lighting,  and  that  it  may  often  be  advantageous- 
ly replaced  by  lamps  with  metallic  filament.  Each 
case,  however,  must  be  decided  on  its  merits,  but  the 
fact  remains  that  metallic  filament  lamps  are  now  be- 
ing used  extensively  where  formerly  only  arc  lamps 
were  considered  suitable. 


LEAKAGE  IN  COMPRESSED  AIR  LINES 

Practical  Methods  of  Testing  Leakage  in  Shop  Lines 
By  William  D.  Ennis 


COMPRESSED  air  transmission  of  power  may  be 
highly  efficient.  In  the  experiments  at  Paris, 
1889,  the  whole  loss  by  fall  of  pressure  in  3 
miles  of  mains  was  estimated  to  be  about  2 
per  cent.  The  loss  by  leakage  in  a  small  air  system 
such  as  is  commonly  used  in  engineering  shops,  may, 
however,  often  greatly  exceed  this  figure.  To  investi- 
gate this  point  the  writer  has  made  direct  measure- 
ments of  leakage  in  a  number  of  plants.  The  plan  of 
procedure  was  as  follows :  Just  before  the  noon  hour 
the  various  consuming  outlets  were  tightly  closed,  the 
pressure  run  a  little  higher  than  normal,  and  the  com- 
pressor shut  down.  Beginning  at  the  moment  when 
the  pressure  fell  to  normal,  gage  readings  were  taken 
at  intervals  of  1  to  10  min.,  showing  the  pressure  in  the 
line.  In  very  few  cases  was  it  found  necessary  or  de- 
sirable to  continue  these  tests  for  more  than  60  min. 
By  shutting  ofif  parts  of  the  pipe  system  from  the 
main  line,  separate  observations  were  taken  of  the  fall 
of  pressure  in  such  parts.     In  order  that  such  records 
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might  be  obtained  frequently  and  without  interruption 
to  the  regular  service  of  the  plant,  a  number  of  cut-off 
valves  and  gages  were  installed ;  the  general  plan  being 
to  isolate  each  building  or  department  of  the  works. 
By  providing  a  sufficient  number  of  observers,  the 
various  departments  could  be  tested  at  once. 


With  constant  discharge  (atmospheric)  pressure 
and  constant  area  of  leaking  orifices,  the  fall  of  pressure 
in  a  given  time  should  be  about  directly  proportioned 
to  the  pressure  in  the  line.  Based  on  this  principle, 
the  curves  of  Fig.  1  have  been  drawn.  The  7  curves 
represent  various  rates  of  leakage,  starting  from  100  lb. 
initial  gage  pressure,  the  drop  of  pressure  being  1  lb. 
during  the  first  minute  for  curve  1,  2  lb.  for  curve  3, 
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and  so  on.  These  curves  are  plotted  merely  to  obtain 
a  general  notion  of  how  the  pressure  should  be  ex- 
pected to  decrease  in  the  dial  tests. 

Figure  2  shows  similar  curves  obtained  by  tests 
of  an  actual  pipe  line,  made  once  each  month  for  5 
months.  The  contents  of  the  line  were  3  cu.  ft.  and 
the.  aggregate  area  of  valved  outlets  (valves  tightly 
closed  during  the  tests)  about  1  sq.  in.  The  curves 
correspond  closely  with  No.  1  of  Fig.  1. 

Figure  3  gives  3  curves,  approximately  of  the  type 
2  (Fig.  1)  class.  Here  the  system  was  of  144  cu.  ft. 
capacity  with  46  sq.  in.  of  aggregate  outlet  area. 
Carrying  the  investigation  a  little  farther,  Figure  4 
gives  2  records  for  the  entire  plant  of  which  the  system 
recorded  in  Fig.  2  formed  a  part.  Here  the  curves  are 
apparently  of  the  type  5  class.  The  cubic  contents  of 
the  line  were  1305  cu.  ft.,  with  221  sq.  in.  of  aggregate 
outlet  area. 
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Another  large  system,  of  an  inferior  type,  is  repre- 
sented by  Fig.  5.  The  cubic  contents  were  916  cu. 
ft.,  the  aggregate  outlet  area  346  sq.  in. 

The  rate  of  pressure  drop  in  these  experiments 
showed  no  direct  relation  with  the  ratio  of  aggregate 
outlet  area  to  volume  of  pipe  line.  It  is  inferred,  there- 
fore, that  the  number  of  hose  connections  or  other 
orifices  does  not  seriously  influence  the  leakage ;  hence, 
that  leakage  in  general  occurs  elsewhere  than  at  the 
consuming  valves. 

Meaning  of  Pressure  Drop  in  Terms  of  Air  Loss 

TF  no  change  of  temperature  occurs,  the  weight  of  air 
in  the  pipe  line  is  directly  proportional  to  its  pres- 
sure.   A  10  per  cent  drop  in  (absolute)  pressure  there- 
fore, means  a  10'  per  cent  loss  of  air,  by  weight.     In 
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FIG.    3.      AIR   LEAKAGE    IN   BOILER    SHOP 

Fig.  4,  nearly  30  per  cent  of  the  air  was  lost  in  5  min., 
in  Fig.  5,  about  35  per  cent.  This  was  with  the  com- 
pressors shut  down. 

The  compressed  air  capacity  of  a  plant  is  expressed 
in  terms  of  the  free  air,  or  air  at  atmospheric  pressure, 
which  the  compressors  draw  in  on  their  suction  strokes. 
A  cubic  foot  of  free  air  represents  a  nearly  definite 
weight  of  air — ^about  1/13  lb.  The  percentage  loss  by 
leakage,  expressed  in  terms  of  weight,  will  therefore 
answer  equally  well  for  the  percentage  loss  of  equiva- 
lent free  air  contained  in  the  pumped  up  pipe  line.    But 


course  indicate  greater  loss  as  the  system  is  larger  and 
the  discharge  through  the  system  therefore,  becomes 
less  in  proportion  to  its  size. 

The  approximate  compressor  rating  in  the  plant 
represented  by  Fig.  5  was  4000  cu.  ft.  of  free  air  per 
min.  Taking  the  percentage  of  pipe  line  contents  lost 
in  5  min.  at  35,  there  leaked  out  0.35  X  916  =  339  cu. 
ft.  of  high-pressure  air  each  5  min.  To  reduce  this  to 
its  approximate  free  air  equivalent,  we  multiply  it  by 
the  rates  of  its  pressure  to  the  atmospheric  pressure 
of  free  air,  both  being  expressed  as  absolute  pressure, 
100  A-  14.7 

=  7.83.     This  gives  7.83  X339  = 
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this  percentage  tells  us  nothing  of  the  proportion  of 
leakage  loss  under  running  conditions.  We  may  as- 
sume that  the  actual  amount  of  loss  while  running,  is 
the  same  as  that  determined  in  the  tests.  It  remains 
to  ascertain  what  amount  of  air  is  being  compressed 
and  is  flowing  through  the  pipe  lines  under  ordinary 
running  conditions.     A  given  pressure  curve  will  of 


mm.,  or 
358  -:- 


that  is,  by  

14.7 
1790  cu.  ft.  of  free  air  lost  by  leakage  in  5 
1790-:- 5  =  358  cu.  ft.  in  one  minute;  which  is 
4000  =  0.0895    or   nearly    9    per   cent   of   the 
amount  of  air  pressing  through  the  line. 

Similarly,  in  Fig.  4,  with  3800  cu.  ft.  of  compressor 
delivery  per  minute,  the  leakage  was  0.30  X  1305  = 
361  cu.  ft.  of  high-pressure  air,  or  361  X  7.83  =  3050 
cu.  ft.  of  free  air,  per  5  min.  beginning  at  100  lb.  pres- 
sure. The  proportion  of  loss  was  then  (3050 -f- 5)  -^ 
2800  =  0.1463  or  14.63  per  cent. 

These  results  are  particularly  bad,  but  losses  above 
5  per  cent  are  rather  common  in  the  ordinary  mill 
plant.  A  5  per  cent  loss  of  free  air  means,  of  course, 
a  5  per  cent  waste  of  power  expended  in  air  compres- 
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sion.  In  some  of  the  Paris  street  installations  already 
referred  to,  the  rates  of  leakage  loss  were  much  less, 
as  indicated  by  the   following  data : 

Results  from  the  Paris  System 

THE  diameter  was  11.76  in.,  or  0.98  ft.,  giving  a  cross- 
sectional  area  of  0.7854  X  0.98^  =  0.755  sq.  ft.  Tests 
were  made  on  6  sections,  as  below.  Southern  section, 
first  half  initial  pressure,  77  lb.  gage ;  pressure  after  one 
hour,  55  lb. ;  loss,  33  lb.,  or  34  per  cent  of  the  initial  ab- 
solute pressure  in  one  hour.  This  groups  the  section 
in  class  No.  1  of  Fig.  1.  The  length  of  the  line  was 
5.69  miles  or  30,000  ft.,  so  that  the  volume  of  air  con- 
tained was  30,000X0.755  =  33,650  cu.  ft.  Reduced 
to  free  air,  this  becomes  approximately  141,500  cu.  ft. 
and  the  loss  of  free  air  per  hour  by  leakage,  was  0.34 
X  141,500  =  33,800  cu.  ft.  The  maximum  flow  in  the 
pipe  was  about  600,000  cu.  ft.  of  free  air  per  hour,  so 
that  the  percentage  of  leakage  loss  under  running  con- 
ditions was  33,800-^600,000  =  0.056,  or  5.6  per  cent. 
The  great  length  of  line  made  the  carrying  capacity 
relatively  less  in  the  case  of  the  mill  plants  referred  to, 
so  that  the  proportions  of  loss  by  leakage  is  large 
even  though  the  amount  of  leakage  (expressed  in  terms 
of  pressure  drop)   is  small. 
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Southern  section,  entire  line :  initial  pressure,  793^ 
lb.;  pressure  after  one  hour,  57>4  lb.;  loss,  22  lb.,  or 
23j/2  per  cent. 

Length  of  line,  10.G9  miles  =  56,400  ft. 

Volume  of  air  in  line,  56,400  X  0.755  =  42,500  cu.  ft. 

Volume  of  free  air  in  line,  271,000  cu.  ft. 

Loss  of  free  air  per  hour,  271,000  X  0.235  =  63,800 
cu.  ft. 

Percentage  of  leakage  loss,  63,800 -f- 600,000  = 
0.106  (10.6  percent). 

Central  section  (part)  : 

Initial  pressure,  84  lb. 

Pressure  after  one  hour,  76  lb. 

Loss  of  pressure,  8.4  lb.  =  8.5  per  cent. 

Length  of  line,  5.69  miles  =  30,000  ft. 

Volume  of  free  air  in  line,  141,500  cu.  ft.,  as  for 
the  first  half  of  the  Southern  section. 

Loss  of  free  air  per  hour,  141,500  X  0.085=12,000 
cu.  ft.  air  delivered  through  line  per  hour,  600,000  cu. 
ft.  (free). 

Percentage  of  leakage  loss  =  12,000 -f- 600,000  = 
0.02  (2  per  cent). 

For  the  remaining  sections  tested,  the  final  results 
were  as  follows : 

Entire 

Central  Northern  Pyrenees 
Section    Section    Section 

Length  in  miles 10.69         0.87        0.34 

Loss  of  free  air,  per  hour,  cu.  ft 59,000        2100         782 

Percentage  (absolute)  pressure  drop  in 

one   hour    21  11  llj^ 

Percentage  of  total  flow  lost  by  leakage      9.7         0.35(a)  0.13(a) 

The  low  figures  marked  (a)  are  due  to  the  short- 
ness of  the  lines,  so  that  the  absolute  leakage  was 
small  in  relation  to  the  volume  of  air  flowing. 

Effect  of  Leakage  on  Power  Consumption 

'PHE  power  expended  in  compressing  that  portion  of 

the  air  which  escapes  by  leakage  before  reaching 
the  point  of  application  is  wholly  wasted.  The  per- 
centage of  power  lost  varied,  in  the  Paris  experi- 
ments, from  0.13  to  10.6;  having  a  more  or  less  direct 
relation  to  the  length  of  pipe  line,  because  the  volume 
of  flow  is  limited  by  that  length.  For  lengths  between 
5  and  11  miles  the  percentage  of  power  loss  was  2  to 
10.6.  In  2  of  the  mile  plants  represented  by  the 
curves  here  presented,  the  corresponding  losses  were 
9  and  14.6  per  cent.  With  standard  workmanship  on 
the  pipe  lines,  the  percentage  loss  of  air  and  power 
might  be  expected  to  increase  as  the  size  of  the  system 
increased.  That  it  actually  does  so  is  evident  from 
the  low  losses  tabulated  from  the  Northern  and  Pyre- 
nees sections  at  Paris. 

The  Paris  results  therefore  indicate  a  far  better 
standard  of  pipe  line  construction  and  maintenance 
than  are  common  in  average  mill  plants  of  today;  and 
the  latter  construction  shows  greater  variations  in 
excellence  than  should  be  tolerated. 

In  all  of  the  tests,  the  fall  of  pressure  was  in  part 
due  to  the  accidental  opening  of  valves  or  operating 
of  small  motors  when  the  line  was  supposed  to  be 
sealed.  This  means  that  the  loss  was  due  not  only 
to  leaky  gaskets  and  threaded  joints,  but  also  to  care- 
less supervision.  From  a  power  standpoint,  however, 
all  of  the  loss  is  leakage.  The  difference  is  that  part 
is  to  be  corrected  by  better  workmanship  on  and  at- 
tendance to  the  pipe  joints,  and  part  by  more  ade- 
quate supervision. 

Depending  on  the  type  and  eiificiency  of  com- 
pressor, from  3  to  6  cu.  ft.  of  free  air  may  be  com- 
pressed per  minute  for  each  indicated  horsepower  of 


engine  capacity.  Taking  the  leakage  loss  from  Fig.  4 
(pipe  line  contents,  1305  cu.  ft.)  as  410  cu.  ft.  of  free 
air  per  minute,  the  amount  of  waste  was  not  far 
from  100  hp.  This  waste  goes  on  as  long  as  pressure 
is  maintained  in  the  line,  regardless  of  the  demand 
for  air.  The  illustration  is  an  extreme  one,  but  the 
loss  is  in  all  cases  serious.  If  we  retain  the  ratio  4.1 
cu.  ft.  free  air  per  minute  per  horsepower,  the  losses 
for  all  of  the  cases  considered  are  as  follows : 

Fig.  5,        358^4.1=    87  hp.   (916  cu.  ft.) 
33  800 

Paris    (a),  — '- h  4.1  =  137  hp.   (  5.69  miles  =  22,650  cu.  ft.) 

60 
63,800 

(b), ^4.1  =  258  hp.    (10.69  miles  =  42,500  cu.  ft.) 

60 
12000 

(c),  — '- ^41=   47  hp.    (  5.69  miles  =  22,650  cu.   ft.) 

60 
59000 
(d),  — ^ — ^41  =  240  hp.    (10.69  miles  =  42,500  cu.   ft.) 


(e), 


(f). 


60 
2100 


60 
782 


-^4.1  =  8^   hp.    (  0.87  miles  =    3455  cu.   ft.) 


60 


-^41=  3.2  hp.    (  0.34  miles  =     1350  cu.   ft.) 


A  low  price  for  a  horsepower  is  3  cents  per  hour. 
The  needless  loss  due  to  air  line  leakage  may  in  a  large 
works  be  easily  above  $1  per  hour. 

Some  Conclusions 

'J'HE  percentage  of  (absolute)  pressure  drop  rep- 
resents nearly  the  percentage  of  pipe  line  contents 
lost  by  leakage.  This  percentage,  with  constant  (at- 
mospheric) discharge  pressure,  varies  directly  with  the 
"area"  of  leaks  and  inversely  with  the  size  (cubical 
contents)  of  the  pipe  line.  Tests  show  it  to  be  usually 
greater  for  entire  systems  than  for  isolated  parts 
thereof.  Consequently,  as  parts  of  a  system  are  thrown 
together,  the  area  of  leaking  orifices  increases  more 
rapidly  than  the  system  volume.  That  is  to  say,  the 
leakage  occurs  principally  at  main  line  points  rather 
than  at  outlet  valves. 

The  percentage  loss  of  power  and  of  compressor 
capacity  varies  directly  with  the  observed  pressure 
drop  and  inversely  with  the  volume  of  air  being  deliv- 
ered through  the  line.  It  therefore  increases  rapidly 
with  the  length  of  the  line  and  is  greater  for  whole  sys- 
tems than  for  parts  thereof.  It  commonly  exceeds  5 
per  cent  in  large  mill  plants  and  the  greater  part  of 
this  loss  may  be  easily  avoided  by  better  pipe  fitting. 
The  waste  goes  on  as  long  as  pressure  is  maintained 
in  the  line,  and  is  subject  to  practically  no  fluctua- 
tions. If  air  were  as  visible  as  steam,  the  leaks  shown 
to  exist  would  probably  not  be  tolerated. 


Installation  of  a  transmission  line  is  to  be  made 
from  the  Mira  Flores  Power  Plant  to  the  east  of  Gold 
Hill  on  the  Panama  Canal,  to  furnish  power  for  the 
operation  of  2  relay  pumps  on  the  west  bank,  2  relay 
pumps  on  the  east  bank,  and  2  booster  pumps  north  of  the 
hill.  These  pumps  are  to  be  used  in  dredging  operations 
in  the  Culebra  cut,  and  the  booster  pumps  for  hydraulic 
work  back  of  the  hill.  At  one  place  the  3  conductors 
which  are  of  No.  00  wire  will  be  swung  across  the  cut 
at  a  height  of  345  ft.  above  sea  level  and  will  be  carried 
on  steel  cables  having  the  ends  firmly  secured.  The 
transformers  for  this  line  have  been  ordered  from  the 
Allis-Chalmers  Co.,  and  have  a  total  capacity  of  1500  kw. 
at  6600  or  11,000  volts  transmission  from  a  primary 
voltage  of  2200  and  at  25  cycles  per  second. 
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THE  ILLMER  GAS  ENGINE 

A  Double-Acting  Machine  Operating  on  a  Two-Stroke   Cycle 


IMPERFECTIONS  disclosed  in  the  pioneer  2-stroke 
engines,  such  as  improper  charging  of  the  power 
cylinder,  low  mechanical  efficiency  due  to  excessive 

pump  work,  and  complication  on  the  pumping  side 
of  the  engine,  have  been  eliminated  in  more  recent 
designs.  In  Europe,  cylinders  of  fully  3000  b.hp.  ca- 
pacity have  been  in  successful  operation  for  some 
years,  and,  in  view  of  the  satisfactory  results  at- 
tained, marked  activity  is  now  manifest  in  the  appli- 
cation of  the  large  engines  of  this  type. 

For  a  full  realization  of  the  profits  afforded  by  the 
superior  fuel  economy  of  the  internal  combustion  en- 
gine, reliability  of  operation  is  indispensable.  The 
question  of  prime  importance  in  the  selection  of  a 
gas  engine  is,  therefore,  one  of  simplicity  of  construc- 
tion and  reliable  operation.  In  this  connection  it  is  to 
be  remembered  that  the  pump  parts  of  a  3-stroke  en- 


tion  of  flow  parallel  to  the  cylinder  axis,  thus  produc- 
ing final  longitudinal  movement  before  discharging 
through  the  inlet  port. 

This  port  is  commanded  by  an  annual  poppet  valve 
placed  symmetrically  about  the  cylinder  axis,  and 
mounted  to  slide  in  a  suitable  housing.  The  inlet 
valve,  when  open,  acts  essentially  as  a  baffle  placed 
across  the  line  of  flow  of  the  incoming  charge,  which 
construction,  together  with  the  central  location  of 
the  valve,  causes  the  working  charge  to  spread  into  a 
hollow  cone-like  formation  as  it  enters  the  power 
cylinder. 

Co-acting  with  the  inlet  baffle,  is  a  surrounding  off- 
set which  reduces  the  high  initial  velocity  acquired 
by  the  incoming  charge  when  passing  through  the 
inlet  port,  and  causes  the  charge  to  spread  evenly 
over  the  entire  cylinder  area,  so  that  the  cylinder  may 


FIG.     1.       GEAR    .SIDE    OP    ILLMER    GAS    ENGINE 


gine  are  continually  working  at  low  pressure  and  in- 
volve no  difficulties  of  design  or  construction.  High 
temperatures  and  pressures  are  confined  solely  to  the 
power  parts. 

The  2-Stroke  Cycle 

JN  the  2-stroke  cycle,  the  power  cylinder  is  usually 
provided  with  exhaust  ports  which  the  piston  un- 
covers as  it  approaches  the  end  of  its  expansion  stroke. 
During  the  time  that  the  exhaust  ports  are  open,  an 
auxiliary  pump  forces  into  the  power  cylinder,  first, 
a  stratum  of  scavenging  air,  which  is  immediately  fol- 
lowed by  the  explosive  mixture  body.  After  thus 
charging  the  power  cylinder,  the  exhaust  ports  are 
again  covered  by  the  return  of  the  piston,  and  the 
working  charge  is  compressed.  At  the  instant  of  max- 
imum compression,  the  charge  is  fired  by  means  of 
an  electric  spark  and  the  piston  driven  forward  under 
the  resulting  explosive  pressure  until  the  end  of  the 
expansion  stroke  is  reached,  when  the  exhaust  port  is 
re-opened,  and  the  cycle  repeated. 

Proper  scavenging  of  the  power  cylinder  is  per- 
formed in  the  Illmer  gas  engine  made  by  the  Reading 
Iron  Co.  of  Reading,  Pa.,  by  conveying  conduits  which 
turn  the  working  fluids  and  impart  to  them  a  direc- 


be  filled  with  explosive  mixture  to  the  maximum  of 
its  volumetric  capacity,  and  by  elimination  of  hot 
pockets  of  exhaust  gases,  avoids  the  troubles  of  pre- 
ignition  and  back-firing.  Furthermore,  the  approach 
to  perfect  scavenging  favors  rapid  explosion,  as  is 
clearly  disclosed  by  the  accompanying  power  cylin- 
der indicator  cards. 

Notwithstanding  the  sudden  and  frequent  varia- 
tions of  load,  all  the  auxiliaries  of  the  plant,  such  as 
the  electrically  driven  tar  extractor,  water  circulating 
pump,  and  ignition  generator,  take  their  current  from 
the  main  generator,  yet  the  certainty  of  ignition  in 
this  engine  is  such  that  reliable  operation  is  secured 
at  all  times. 

Pump  Work 

JNLET  valves  of  the  type  described  admit  of  large 
opening  into  the  power  cylinder  of  35  per  cent  of  the 
piston  area,  and  a  pressure  of  1  to  3  lb.  per  square  inch 
is  sufficient  to  drive  the  working  charge  into  the  power 
cylinder.  Accordingly,  the  pump  work  can  be  kept 
at  less  than  5  per  cent  of  the  rated  indicated  power 
of  the  engine,  as  is  shown  by  the  pump  card  taken  at 
700  ft.  a  minute  piston  speed  of  the  engine. 
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The  device  for  charging  the  power  cylinder  of  the 
Ilhner  gas  engine,  consists  of  a  double-acting  pump 
provided  with  a  system  of  independent  head  end  and 
crank  end  conduits  of  similar  construction  as  seen  in 
Fig.  4.  Each  such  conduit  comprises  an  air  duct  and 
a  gas  duct,  which  communicate  with  the  pump  and 
discharge  to  common  mixing  ports  located  adjacent 
to  the  inlet  port  of  the  power  cylinder. 

A  suction  valve  is  arranged  to  admit  gas  into  the 
gas  duct  and,  by  means  of  suitable  control  devices,  the 
pump  is  made  to  suck  a  stratum  of  gas  into  the  gas 


FIG.   2.    POWER  CYLINDER  CARDS  FROM  THE  ILLMER  ENGINE 

duct,  where  it  is  held  in  a  body.  This  gas  is  not  mixed 
with  air  until  it  is  blown  out  of  the  duct  and  reaches 
the  mixing  ports.  The  suction  valve  simultaneously 
admits  air  alone  into  the  pump  chamber. 
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FIG.    3.      CHARGING    PUMP    INDICATOR    CARD 

During  the  entire  period  of  inlet  closure,  a  body  of 
scavenging  air  is  maintained  back  of  the  inlet  valve 
which,  when  opened,  discharges  this  scavenging  air  into 
the  power  cylinder.  The  body  of  gas  is  then  blown 
out  of  the  gas  duct  and,  just  prior  to  reaching  the 
inlet  port,  meets  and  is  mixed  with  a  portion  of  the 
air  simultaneously  discharging  from  the  air  duct.  The 
explosive  mixture  thus  formed  passes  into  the  power 
cylinder  as  a  working  charge.  Identical  operations 
are  brought  about  in  the  other  end  of  the  pump. 

A  simple  pump  bypass  provides  for  altering  the 
ratio  of  gas  to  air.  The  relation  of  the  explosion 
pressure  in  one  end  of  the  power  cylinder  to  that  of 
the  other  end  may  be  readily  varied  while  running. 
Suitable  devices  have  also  been  developed  for  facili- 
tating the  desired  stratification  of  the  gas  in  its  duct, 
and  the  effectiveness  of  the  controls  employed  is  ap- 
parent from  the  reproduced  power  cylinder  cards. 

In  the  2-stroke  engine,  the  piston  performs  the 
function  of  exhaust  valve,  having  exhaust  port  open- 
ing unrestricted,  and  any  carbon  crust  or  other  loose 
deposit  is  blown  out  of  the  cylinder.  Even  when  using 
gas  containing  considerable  amounts  of  tar,  dust  or 
other  impurities,  the  piston  controlled  exhaust  port  is 
capable  of  reliable  operation. 

Inlet  Valve  Gear 

POPPET  inlet  valves  are  positively  actuated  both  in 
opening  and  closing  by  means  of  an  eccentric  drive, 
through   a  double  toggle   linkage   as   is   clearly   illus- 
trated in  the  elevation  view  of  the  engine.  Fig.  1. 

This  gear  imparts  properly  accelerated  and  retarded 
movements  to  the  valve,  and  causes  it  to  seat  gently ; 
the  toggle  linkage  then  presses  the  valve  upon  its 
seat.  This  mechanism  operates  without  the  use  of 
cams  or  closing  springs  of  any  kind,  and  is  effective 
in  rapidly  actuating  large  valves  with  ease  and  cer- 
taintv  of  movement. 


Complete  provision  for  independent  adjustment  is 
provided  by  making  all  link  pins  bronze  bushed  and 
the  links  provided  throughout  with  keepers  to  afford 
compensation  for  wear. 

Power  Cylinder  Construction 

'JTIE  double-acting  power  cylinder  of  the  Illmer  gas 
engine  is  fitted  with  separately  inserted  and  re- 
placeable liner  sections,  which  are  in  direct  contact 
with  the  cooling  water.  Provision  is  made  for  the  free 
expansion  of  the  liners,  and  the  exhaust  ports,  drilled 
into  the  inner  liner  ends,  are  also  adequately  water 
cooled. 

These  ports  are  surrounded  by  an  annular  exhaust 
chamber  cast  integral  with  the  cylinder  body,  which 
chamber  discharges  directly  into  a  single  exhaust  pipe 
fastened  to  the  base  of  the  cylinder  body.  A  hand- 
hole  opening  into  the  exhaust  chamber  admits  of  clean- 
ing the  exhaust  ports,  if  necessary,  and  provides  means 
of  inspecting  the  piston  rings  for  wear  and  breakage 
without  necessitating  the  removal  of  the  piston  from 
its  bore. 

Inasmuch  as  the  explosion  proper  takes  place  in 
the  separately  attached  cylinder  heads,  the  cylinde 
bore  is  protected,  to  a  large  extent,  from  the  rapidly 
repeated  high  temperature  and  pressure  stresses,  and 
the  easily  replaceable  cylinder  heads  are  especially  de- 
signed to  withstand  such  strains  without  destructive 
fatigue  effects. 

Each  such  head  is  suitably  water  cooled  and  pro- 
vision is  made  for  relieving  expansive  stresses.  The 
perfectly   symmetrical    shape   of   the   head    about   the 


FIG.    4.      SECTION  THROUGH  CYLINDER  AND   PUMP  OF  ILLMER 

ENGINE 

cylinder  axis  forms  an  ideal  combustion  chamber,  and 
the  central  opening  in  its  outer  end  constitutes  the 
inlet  port.  Owing  to  the  small  surface  exposed  to  the 
explosive  temperature,  the  amount  of  jacket  cooling 
water  required  for  an  engine  of  this  type  is  relatively 
small. 

The  water  cooled  piston  is  cast  in  half  sections 
which  are  bolted  together  as  shown  in  the  detail 
illustrated.  The  heads  are  as  nearly  spherical  in 
shape  as  possible,  with  metal  uniformly  distributed  to 
avoid  localized  heating.  The  elimination  of  all  ribs 
allows  the  head  to  conform,  without  cracking,  to  any 
warping  action  resulting  from  unequal  temperature 
strains.  One  of  the  piston  heads  is  fastened  to  the 
])iston  rod  by  an  internal  nut,  while  the  piston  body  is 
free  to  expand  in  its  axial  direction. 
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The  cooling  water  is  circulated  through  the  hollow 
piston  rod  and,  on  account  of  the  2-part  construction, 
deposit  of  any  kind  is  readily  cleaned  from  the  inte- 
rior of  the  piston.  The  guiding  action  of  the  compara- 
tively long  piston  used  stiffens  the  piston  rod  and 
allows  the  use  of  relatively  small  rod  diameters. 

Double  snap  rings  are  provided  for  each  of  the  6 
packing  grooves  in  the  piston,  giving  12  rings  to 
resist  leakage  and  offer  an  ample  factor  of  safety 
against  ring  breakage. 

Lubrication  of  the  power  piston  is  facilitated  by  its 
considerable  length.  Two  top  and  2  bottom  lubricator 
plugs  are  provided  at  each  cylinder  end,  8  lubricator 
plugs  in  all,  for  each  power  cylinder.  By  thus  apply- 
ing the  cylinder  oil  directly  where  needed,  the  oil  con- 
sumption and  wear  are  reduced  to  a  minimum.  The 
need  of  but  one  set  of  metallic  piston  rod  packing 
rings,  results  in  a  saving  not  only  of  considerable  cyl- 
inder oil,  but  also  in  the  expense  of  piston  rod  replace- 
ment. 

A  force  feed  pump  accurately  times  the  injection  of 
cylinder  oil  and  the  piston  is  of  sufficient  length  to 
admit  of  a  practically  continuous  feed  of  oil  to  the 


FIG.    5.      DETAIL   OF  POWER   PISTON 

rubbing  surfaces.  By  the. use  of  a  suitable  lubricant 
and  of  close  grained  liner  metal,  the  bore  takes  on  a 
perfectly  smooth  and  bright  finish,  and  the  wear,  under 
proper  operating  conditions,  does  not  exceed  0.01  in. 
a  year. 

Cylinder  heads  and  valve  parts  are  all  concentric- 
ally fitted  and  held  in  perfect  alinement  with  the 
cylinder  bore;  in  fact,  the  entire  engine  is  designed 
for  concentric  construction,  the  cylinder  also  being 
centered  in  the  frame  housing  and  not  dependent  upon 
the  foundation  for  alinement. 

A  further  important  feature  of  construction  is  the 
comparative  ease  and  facility  with  which  the  cylinder 
head  and  the  valve  parts  may  be  dismantled  for  re- 
pairs or  inspection  of  the  interior  of  the  power  cylin- 
der, which  may  be  done  without  disturbing  the  aline- 
ment of  the  engine,  or  the  adjustment  of  the  valve 
gear.  The  pump  parts  are  also  easily  accessible ;  in 
fact,  all  working  parts  are  above  the  floor  level  and 
readily  served  from  an  overhead  crane. 

The  frame  of  the  engine  is  of  the  rigid  box  girder 
type,  having  a  bored  crosshead  guide,  and  rests 
throughout  the  entire  length  on  its  foundation,  which 
extends  back  in  full  section  to  the  end  of  the  power 
cylinder   tail   piece. 

The  crank  mechanism  is  of  the  side  crank  type, 
driving  the  pump  by  means  of  a  drag  link,  so  that  the 
crank  shaft  is  supported  only  in  the  main  and  outboard 
bearings  and  is  free  to  compensate  for  wear  without 
disturbing  its  alinement. 


The  ignition  gear  is  of  the  positive  make-and-break 
low-tension  type,  designed  to  maintain  accurate  syn- 
chronism in  the  ignition  timing  with  suitable  system  of 
planetary  gears,  encased  in  a  single  detachable  box, 
to  change  the  timing  of  all  4  igniter  plugs  simultane- 
ously. 

All  important  parts  of  the  engine,  except  the  power 
cylinder,  are  lubricated  by  a  flush  oiling  system,  the  oil 
being  drained  to  a  central  filter  before  being  returned 
to  the  bearings. 


PRESSURES  IN  A  REFRIGER- 
ATING SYSTEM 

TO  get  the  best  results,  the  proper  conditions  of 
condenser  pressure  and  back  pressure  in  a  refrig- 
erating system  must  be  maintained  at  those 
values  which  experience  and  practice  show  to  be 
right  for  the  desired  temperature  of  refrigeration  and 
available  temperature  of  the  cooling  water.  If  the 
square  feet  of  cooling  surface  in  the  condenser  per 
ton  and  the  pipe  capacity  are  properly  designed  and 
the  system  is  practically  free  of  noncondensible  gases, 
the  values  of  condenser  pressure  for  different  amounts 
of  cooling  water  per  ton  of  refrigeration  in  24  hr. 
and  for  different  temperatures  of  cooling  water  can 
be  taken  from  the  curves  as  given  in  the  Data  Sheets. 

Also  for  given  temperatures  in  the  refrigerator  the 
back  pressures  on  the  system  and  the  temperatures 
corresponding  are  to  be  maintained  as  shown  in  the 
Data  Curves. 

It  is  probable  that  in  some  cases  slightly  higher 
efficiency  can  be  obtained  by  varying  somewhat  from 
these  pressures  and  experiments  should  be  tried  in 
varying  the  pressures  until  the  best  possible  running 
conditions  are  found,  after  which  by  means  of  pressure 
gages  or  even  better  by  thermometers  in  the  suction 
and  discharge  pipes  of  the  compressor,  the  conditions 
should  be  kept  at  the  point  found  to  give  the  best 
economy. 

During  the  spring  and  fall  when  the  temperatures 
of  the  air  and  the  cooling  water  are  low,  the  range 
in  pressure  can  be  reduced  below  that  necessary  in 
the  hot  summer  months  and  these  pressures  should 
therefore  be  adjusted  at  the  beginning  of  the  season 
in  the  spring,  at  the  beginning  of  the  heated  term, 
and  again  at  the  end  of  the  heated  term  when  the 
fall  temperatures  become  prevalent.  The  values  from 
which  the  curves  were  plotted  were  taken  from  Ele- 
mentary Mechanical  Refrigeration  by  F.  E.  Matthews, 
with  the  temperatures  corresponding  to  the  different 
pressures  corrected  according  to  the  tables  of  Good- 
enough  &  Mosher. 


STANDARD  PIPE  DIMENSIONS 

OWING  to  the  changes  in  dimensions  of  stand- 
ard   steam    piping   which    have   been    adopted 
since    publication    in    the    Practical    Reference 
Tables  some  2  yr.  ago.  it  is  thought  wise  to 
bring  these  up  to  date,  and  put  the  tables  in  a  little 
different  form  for  the  convenience  of  readers. 

In  this  issue,  therefore,  will  be  found,  in  the  Ref- 
erence Tables,  a  number  of  these  standard  pipe  dimen- 
sions. In  subsequent  issues  more  tables  will  be  given, 
in  order  to  make  the  data  complete.  In  order  that 
no  confusion  may  be  made,  it  would  be  well  for  those 
who  have  kept  the  former  tables,  to  destroy  them  and 
substitute  those  found  in  the  present  and  succeeding 
issues. 
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INDICATOR  TIMING 

{RECENTLY  an  engineer  friend  asked  the  writer  to 
bring  over  an  indicator  and  take  a  few  cards  for 
him.  Happening  to  be  in  the  vicinity  the  other  day 
about  5  p.m.,  I  just  had  time  to  catch  him  and  arrange 
to  set  up  that  night  in  preparation  for  the  following 
day.  He  left  for  home  after  showing  where  the  tools 
were  kept. 

His  engine  was  a  Westinghouse  standard  vertical 
type  and  the  usual  method  was  followed ;  that  is,  a 
framework  was  placed  to  carry  a  small  pulley  over 
which  runs  a  cord  connected  to  the  paper  drum  of  the 
indicator  at  one  end,  the  other  end  being  connected 
by  means  of  a  hook  to  a  pin  placed  in  a  wooden  block 
fastened  to  the  revolving  shaft. 

The  accompanying  sketch  may  be  of  service.  Be- 
tween the  indicator  and  pulley  was  placed  a  rubber 
band  to  take  up  the  motion  when  cards  were  not  being 
taken.  When  a  card  was  to  be  made,  the  hook  was 
pulled  up  so  as  to  engage  with  the  small  loop.  This 
makeshift  was  thought  necessary  since  no  detent  mech- 
anism could  be  readily  employed,  but  as  the  speed  of 
the  engine  was  only  380,  it  was  found  a  simple  matter 
to  use  a  straight  cord  connection  and  catch  the  revolv- 
ing pin  P  in  wooden  block  B. 


R.PM    3  87 
SCALE    60 


S  Tf?OH£:    /V  " 


r/G./ 


^CAL £  60 


STf?OH£  /V  ■ 


r/G.e 


FIG.    1.      CARDS    WITH   PIN    DISPLACED 
PIG.  2.      CARDS  WITH  PIN  PROPERLY  ADJUSTED 


The  engineer  stated  that  the  wooden  block  B  had 
been  previously  used  in  taking  indicator  cards  some 
few  years  ago,  and  when  the  flywheel  was  turned  over 
by  hand,  the  length  of  the  card  was  seen  to  be  only 
about  2  in.  As  we  desired  about  a  4-in.  card,  the 
pin  P  was  offset  from  center  some  2  in.,  and  on  again 
turning  over  the  flywheel,  a  satisfactory  length  of  card 
was  obtained.  This  changing  was  done  after  the  en- 
gine room  was  quite  dark  and  light  was  obtained  by 
a  pocket  flash-light. 


Next  morning  a  few  cards  were  taken  and  showed 
the  results  in  Fig.  1.  The  engineer  was  quite  disap- 
pointed and  looked  the  part. 

After  a  little  it  occurred  to  us  that  possibly  the  pin 
had  been  set  in  the  wrong  position.  At  noon-hour  the 
position  of  the  pin  was  noted,  and  the  front  plate  of  the 
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FIG.    3.      DIAGRAM    OF   INDICAT®R   CONNECTION 

engine  removed.  It  was  at  once  seen  that  position  of 
pin  Pi  was  removed  just  90  deg.  from  the  correct 
position  of  pin,  shown  by  Po  in  enlarged  view  of  the 
block  B.  The  pin  was  placed  in  the  proper  position 
and  after  starting  up  the  resulting  cards  were  as  shown 
in  Fig.  2.  The  engineer  was  better  pleased  and  we 
all  learned  a  little  lesson  in  the  value  of  using  care  in 
the  little  matters.  C.  K.  N. 


TROUBLES  WITH  A  SECONDHAND  DYNAMO 

'pHIS  subject  brings  to  mind  the  experiences  of  a 
company  by  whom  the  writer  was  employed  as  en- 
gineer. It  was  decided  to  install  a  motor-generator 
set  in  the  plant  and  a  180-kw.,  a.c,  2200-volt,  60-cycle, 
514-r.p.m.  and  a  200-kw.,  d.c,  600-volt,  oOO-r.p.m. 
machines  were  purchased  secondhand  and  with  the 
pulleys  removed,  set  with  shafts  end  to  end  and  con- 
nected by  a  flexible  coupling  made  up  the  set.  The 
a.c.  generator  originally  was  an  llOO-volt  machine  but 
had  been  rewound  for  2200  volts.  The  d.c.  generator 
must  have  been  operated  without  shunt  connections 
on  the  brushes  as  there  was  not  a  shunt  on  the  ma- 
chine, many  of  the  springs  were  partly  melted  away, 
and  many  of  the  brush  holders  were  partly  melted 
away  and  drops  of  brass  hung  from  some  of  the 
under  brush  holders  like  icicles. 

New  shunts,  springs  and  brush  holders  were  placed 
where  needed  and  placed  in  operation ;  in  a  short  time 
the  armature  burned  out.  was  patched,  and  in  a  short 
time  again  burned  out,  then  the  armature  was  re- 
wound and  in  about  a  year  it  burned  out  again,  and  it 
never  carried  normal  load,  but  was  replaced  with  a 
new  and  larger  set. 
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The  next  experience,  a  150  or  200-hp.,  2200-volt, 
2-phase,  60-cycle,  induction  motor  was  wanted  to  drive 
a  power  pump  in  a  water  works  plant.  A  second- 
hand firm  had  one  for  sale  and  said  they  would  re- 
wind it ;  the  machine  was  purchased,  installed  and 
started.  From  the  beginning,  this  motor  took  an  ex- 
cessive starting  current,  and  created  a  heavy  induc- 
tive influence  on  the  system;  we  could  not  start  it 
with  2  180-kw.  generators  operating  in  parallel  a  mile 
and  a  half  distant. 

In  the  course  of  a  few  months  some_  new  parts 
were  wanted  and  the  makers  were  communicated  with, 
giving  the  number  of  the  .machine;  then  it  was  found 
that  the  machine  was  originally  a  440-volt,  25-cycle 
motor  and  the  secondhand  dealer  rewound  it  for  3200- 
volt,  60-cycle  on  the  old  laminations;  it  was  rated  at 
200  hp.  but  did  not  develop  much  over  125  and  ran 
very  hot  at  all  times.  Later,  the  stator  burned  out 
and  to  have  it  relaminated  and  rewound  would  cost 
about  as  much  as  a  new  machine.  A  150-hp.  motor 
was  recently  installed  and  is  not  noticed  at  the  power 
plant  when  going  on  or  off  except  by  the  integratmg 
wattmeter  reading.  A  saving  of  from  400  to  700  kw. 
hr.  in  power  per  24  hr.  is  also  noted  by  the  meter 
readings  taken  daily.  C.  E.  Nye. 

A  FELLOW   ENGINEER'S   ADVICE 

PNGINEERS,  do  you  know  there  is  a  growing 
cause  for  alarm  and  that  if  we  do  not  soon  wake 
up  we  will  soon  fully  realize  it?  The  college  man, 
like  central  station  service,  is  here  and  to  stay.  Some, 
I  will  admit,  when  they  first  come  out  feel  their  im- 
portance. A  few  never  get  over  it,  but  more  go  right 
into  actual  work,  in  the  engine  manufactory,  engine 
room,  or  on  the  road,  and  get  the  practical  part  of  it. 
Then  they  are  prepared  for  us,  and  my  friends  watch 
out  for  the  recoil.  When  they  come  back  at  us  later 
it  is  liable  to  stun  some  of  us. 

Some  of  us  have  had  an  idea  that  there  was  but 
one  way  to  gain  the  distinguished  calling  of  stopper 
and  starter,  or  to  fire  to  see  how  much  coal  we  could 
throw  on  a  shift  and  then  brag  of  it,  simply  to  keep 
her  hot,  no  particular  matter  of  how  done,  or  the  cost 
of  so  doing,  and  as  is  often  said,  "He  is  a  good  fire- 
man, always  has  her  hot."  Then  later  when  we  are 
promoted  or  move  to  another  job  as  "Engineer"  we 
may  wake  up  to  find  there  is  another  route,  the  school 
followed  with  a  practical  training,  and  this  latter  class 
of  men  will  step  in  ahead  of  us  and  can  and  will 
produce  results  that  we  cannot  or  had  not  thought 
of.  Yes,  they  are  an  ambitious  lot  and  we  must  watch 
out  or  we  will  be  turned  out. 

The  time  is  now  passing  when  we  can  run  our 
present,  or  any  plant,  on  the  guessing  system.  Our 
employers,  too,  are  being  educated.  They  will  call 
in  consulting  engineers,  very  likely  without  referring 
to  us.  They  too  are  alert.  We  must  prepare  for  them 
too.  They  will  not  long  allow  us  to  continue  in  the 
old  slipshod  way.  They  have  a  right  to,  and  do, 
expect  more  and  Ijetter  work  of  us  and  our  plant. 
If  we  cannot  produce  or  suggest  practical  ways  of 
improvement,  savings,  etc.,  college  or  the  central  sta- 
tion fellows  will  certainly  step  in  and  we  will  have  to 
advertise  in  the  "Want"  columns — "Position  wanted 
by  a  first  class  engineer,  middle-aged,  man  with  family, 
25  yr,  on  last  job.  Can  do  my  own  firing;  understand 
Corliss  and  other  engines,  boilers,  pumps,  etc.     Left 


my  last  position  because  central  station  service  was 
taken  on.     Best  of  references.    Address — Starter  Has- 
been,  N.   G." 

The  present  times  and  apparatus  demand  of  us 
careful  study  and  advancement.  It  is  a  time  of  hustle 
and  sharp  competition  in  all  trades  both  manufacturing 
and  labor.  If  we  expect  to  continue  we  must  soon  get 
down  to  business. 

How  many  of  us  old  timers  who  have  handled 
slide  valves,  perhaps  a  Corliss  or  an  automatic,  could 
step  into  an  up-to-date  turbine  or  producer  gas  plant,  , 
and  hold  it  down?  Now  don't  kick,  stop  and  spend  the  I 
time  in  study.  If  it  is  too  late,  as  it  is  with  many  of  us, 
to  attend  school,  take  a  course  in  a  good  correspond- 
ence school,  of  which  there  are  several,  and  spend  the 
necessary  time  in  study.  Get  good  books,  take  good 
papers,  then  make  use  of  them.  Study  at  home  and  a 
whole  lot  can  be  done  at  the  plant.  But  few  employers 
will  object  when  they  understand  the  advantages  to 
each.     At  any  rate,  study. 

,  Then  you  will  be  better  prepared  for  competition 
with  the  college  man.  Some  of  them  you  need  not 
fear:  the  fellow  who  insists  on  wearing  the  boiled 
shirt,  stand-up  collar,  cuffs  down  over  his  hands,  pants 
turned  up  1  or  2  turns,  he  will  tell  you  very  quickly 
all  he  knows,  he  is  innocent;  his  bite  is  harmless.  But 
the  other  fellow  who  comes  around,  "the  plain  clothes 
man,"  sizes  up,  makes  some  notes  for  future  use, 
does  some  thinking  and  no  talking.  Watch  out  for 
him.  This  class  of  man,  even  if  he  does  not  throw 
the  coal  himself,  may  and  probably  can  show  the 
boss  where  savings  can  be  made  and  expenses  cut. 
They  will  not  do  as  some  men  I  have  seen,  who  were 
in  their  time  considered  good,  set  valves  by  measure- 
ment (or  the  wedge  system),  feed  boilers  with  inject- 
ors because  the  pumps  made  them  so  much  trouble,  use 
a  wad  of  rags  on  a  stick  for  a  flue  cleaner,  use  hand 
dampers  or  none  at  all,  tise  tar,  rosin  or  soap  as  a 
belt  dressing,  have  no  records,  no  books,  no  papers. 
Honestly  how  long  do  you  think  this  system  can  last 
with  the  other  fellows  showing  us  up,  or  ready  to 
do  so? 

Personally  I  have  been  up  against  some  of  these 
college  men;  some  like  a  boil  make  me  very  sore,  but 
they  are  soon  gone  and  I  am  the  better  for  it.  Others 
who  have  been  taught  in  the  college  that  a  certain 
coal  has  so  many  B.t,u.'s;  that  in  order  to  get  com- 
bustion it  requires  so  many  cubic  feet  of  air;  that  there 
should  be  such  a  percentage  of  ash  in  the  coal ;  that 
so  many  pounds  of  steam  is  a  horsepower,  and  many 
other  useful  facts,  find  when  they  take  up  the  firing 
scoop  it  requires  something  they  did  not  get  in  the 
college.  To  produce  that  there  is  a  certain  amount 
of  "know  how"  about  it.  When  this  fellow  puts  the 
overalls  on,  fires,  cleans  flues  and  boilers  and  gets 
into  all  kinds  of  everyday  plant  jobs,  thinks  and  fig- 
ures, he  will  produce.  This  class  of  fellows  has  me 
on  the  run  and  there  is  a  lot  of  this  class  of  men 
coming  our  way. 

It  is  best,  it  is  absolutely  necessary  for  us  to  pre- 
pare for  this  severest  of  competition.  There  is  yet 
time  for  us,  but  it  means  business  pretty  soon.  We 
are  not  like  locomotive  engineers  who  after  having 
served  a  certain  length  of  time  will  be  released  on  a 
pension.  We  will  get  the  first,  but  the  last  will  be 
forgotten.  We  positively  must  improve  our  own 
efficiency  or  like  some  of  the  good  old  "has  been" 
engines,  no  matter  how  much  we  have  done,  shall 
be  scrapped.  Hyde. 
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NOISY  TELEPHONE  CURED 

QOME  months  ago  I  wrote  about  a  noisy  telephone 
Hne  on  the  same  circuit  with  2  3-phase,  60-cycle 
transmission  lines,  and  was  given  some  information  as 
to  how  to  correct  it.  Also  something  was  published 
about  it. 

The  trouble  was  finally  located  and  corrected.  It  is 
so  unusual  that  I  am  passing  it  on  to  readers  of  Prac- 
tical Engineer. 

At  the  power  house  the  telephone  passed  through 
the  wall.  First  there  was  an  iron  tube  cemented  into 
the  wall.  Inside  of  the  iron  tube  was  a  porcelain  tube 
that  was  loose  and  inside  of  the  porcelain  tube  was 
the  wire  v/hich  was  also  loose.  I  have  talked  over 
the  line  from  my  office  almost  50  miles  away,  and  the 
"singing"  was   quite   distinct  and   annoying. 

The  porcelain  tube  inside  of  the  iron  tube  was  made 
firm,  and  the  wire  inside  the  tube  was  drawn  tight. 
The  noise  stopped  at  once.  Once  since  then  the 
porcelain  tube  became  loose  and  the  wire  slack  and 
the  noise  began.  Tightening  the  wire  and  making  the 
tube  so  it  could  not  move  with  the  shaking  of  the 
brick  walls,  cleared  the  noise  ofif  the  line. 

W.  H.  K. 


COOLING   DRINKING  WATER 

'PHE  computations,  as  submitted  by  A.  L.  R.  in 
Practical  Engineer  of  Aug.  15,  in  answer  to  A. 
E.  C.'s  query  as  to  the  installation  of  a  water  cooling 
system,  are  too  clearly  stated  to  have  sprung  from 
the  pen  of  a  pure  theorist.  Yet,  the  solution  by  A. 
L.  R.  covers  only  the  theoretical  demands  of  the  sys- 
tem under  discussion.  The  most  important  factor 
in  the  operation  of  water  cooling  equipment — I  refer 
to  the  inefficiency,  inseparable  from  the  practical 
operation  of  such  equipment- — has  been  apparently 
overlooked  by  him  in  his  reply  to  A.  E.  C. 

Reviewing  the  proposition  by  the  latter  to  install 
a  water  cooling  plant,  I  note  that  the  building  in 
which  the  apparatus  is  to  be  provided,  is  an  8-story 
building,  having  an  occupancy  of  approximately  700 
persons.  A.  L.  R.  assumes  as  a  basis  for  his  com- 
putations that  each  person  will  consume  approxi- 
mately one  quart  of  water  per  24  hr.  Proceeding,  he 
finds  that  approximately  200  lb.  of  ice  is  required 
during  that  period  to  cool  1500  lb.  of  water  through 
20  deg.  His  figures,  as  far  as  they  go,  are  excellent, 
and  the  method  in  which  they  are  stated,  could  not 
be  improved  upon.  It  is,  therefore,  unfortunate  that 
he  should  have  failed  to  draw  attention  to  what  is 
undoubtedly  the  most  important  factor  to  be  consid- 
ered in  determining  the  capacity  of  the  installation 
to  be  provided  in  the  building  under  consideration. 
In  a  water  cooling  system  for  such  a  building,  the 
amount  of  water  consumed  for  drinking  purposes  by 
the  tenants  is  a  relatively  unimportant  factor  in  de- 
ciding on  the  size  of  refrigerating  plant.  To  ensure, 
at  every  point  of  the  piping  system,  a  ready  supply 
of  drinking  water  at  a  proper  temperature,  it  is  neces- 
sary that  the  water  should  be  constantly  circulated 
through  the  piping.  We  must  therefore  consider  the 
refrigerating  losses  through  the  covering  of  piping 
and  fittings.  These  are  sometimes  of  considerable 
extent.  It  is  also  impossible  successfully  to  utilize 
166  B.t.u.  per  lb.  of  melted  ice,  when  used  for  cooling 
water  that  is  flowing  through  a  piping  system,  and  a 
liberal  allowance  should  therefore  be  made  for  the 
inefficiency  of  this  arrangement.     Also,  the  frictionaJ 


heat,  arising  from  the  constant  circulation  of  the 
drinking  water,  should  not  be  neglected  as  another 
factor  in  the  determination  of  the  cooling  capacity. 

In  view  of  these  considerations,  it  is  evident  that 
A.  E.  C.  could  not  operate  the  proposed  system  in 
his  building  on  200  lb.  of  ice  per  day.  Further,  it 
would  be  impossible  for  him  successfully  to  operate 
the  system  on  less  than  1  to  2  tons  of  ice  per  day. 
The  wide  difference  between  this  amount  and  the 
theoretical  figure  is  easily  accounted  for  in  the  losses 
above  described.  In  support  of  this  statement,  I 
append  herewith  a  tabulated  record,  showing  the 
result  of  an  8  hours'  test  of  a  water  cooling  system, 
installed  in  a  building  somewhat  similar  in  its  nature 
and  proportions  to  that  described  by  A.  E.  C.  This 
test  was  repeated  on  2  other  occasions,  and  the  results 
in  each  case  showed  that  the  figures  given  in  the 
following  record  represent  normal  operating  con- 
ditions. 


Temperature    at 

Cooler 

Deg.  F 

Water 

Make-up  Water 

Refriger- 

Circulat- 
ed per 

ation 
tons  per 

Time 

Inlet 

Outlet 

Differ- 
ence 

hour  in 
pounds 

Cubic  ft. 

Lbs. 

day  at 
Cooler 

a.  m. 

9-10 

50 

46.0 

4.0 

12,198 

8.5 

531 

4.58 

10-11 

49 

44.5 

4.5 

11,834 

7.7 

481 

4.95 

11-12 

48 

44.0 

4.0 

12,151 

9.8 

612 

4.73 

12-1 

48 

44.0 

4.0 

12,041 

8.5 

531 

4.61 

p.  m. 

1-2 

48 

43.5 

4.5 

11,903 

10.0 

625 

5.16 

2-3 

47 

43.0 

4.0 

12,073 

U  .3 

706 

4.85 

3-4 

47 

43.0 

4.0 

12,014 

10.2 

637 

4.76 

4r-5 

48 

44.0 

4.0 

11,752 

8.0 

500 

4.49 

Total 

95,966 

74.0 

4,623 

Average 

11,996 

9.25 

578 

4.76 

Type  of  Refrigerating  Plant,  CO2.  Height  of  Building,  10  stories.  Size 
of  Circulating  Pump  Tiiplex  6"  x  3".  No.  of  Occupant.s  SOO-900  approx. 
Separate  system  for  water  drinking  circulation.  Piping  all  covered  with 
standard  thickness  of  cork  covering.  Average  temp,  of  makeup  water,  60 
deg.  F. 

From  these  figures  it  is  evident  that  the  amount 
of  "make-up"  water,  representing  the  consumption  of 
drinking  water  by  the  occupants  of  the  buildings,  has 
but  a  slight  bearing  upon  the  refrigerating  work  per- 
formed by  the  machine.  The  most  striking  confirma- 
tion of  this  truth  is  obtained  by  a  comparison  of  the 
refrigeration  tonnage  of  the  machine  during  the  hour 
9-10  a.m.,  when  the  use  of  drinking  water  amounted 
to  531  lb.,  and  the  tonnage  of  the  machine  during  the 
hour  2-3,  when  the  use  of  drinking  water  amounted 
to  706  lb.  During  both  of  these  hours,  the  amount  of 
water  circulated  by  the  pump  was  practically  the 
same. 

In  water  cooling  systems,  as  in  other  mechanical 
equipment,  we  are  often  inclined  to  magnify  the  prac- 
tical working  efficiency  of  the  apparatus,  and  I  feel, 
in  submitting  these  figures,  that  they  will  be  of  value 
as  a  guiding  factor,  not  only  in  the  proposition  of 
A.  E.  C,  but  also  to  a  certain  extent  in  the  installation 
of  similar  apparatus  in  other  buildings,  differing' 
widely  in  character  and  proportions  from  the  one 
under  discussion.  T.  A.  McHollan. 


In  A  NEWSPAPER  REPORT  of  the  burning  of  the  power 
plant  at  Medford,  Okla.,  it  is  stated  that  the  fire  origi- 
nated in  a  pile  of  slack  coal  which  had  been  burning  over 
2  weeks  in  the  southeast  corner  of  the  building.  This  is 
possibly  a  reporter's  error,  but  if  it  is  true  it  shows  a 
lamentable  lack  of  appreciation  of  the  danger  of  a  burn- 
ing coal  supply.  The  plant,  which  consisted  of  a  75-hp. 
Corliss  engine,  and  one  of  35  hp.  with  boilers  and  elec- 
trical equipment  to  correspond,  was  a  total  loss,  but  will 
be  rebuilt  at  once. 
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EFFECTS  OF  SHIFTING  ECCENTRIC  OF  SLIDE 
VALVE  ENGINE 

'PHIS  chart  is  drawn  to  illustrate  my  experiment  with 
a  9  by  i2-in.  slide  valve  blower  engine  which  was 
used  to  run  a  lo-ft.  diameter  fan,  blowing  hot  air  blast 
for  heating  the  mill.  Figure  2  is  a  cut  of  the  valve  and 
dimensions.      My   idea   is   to   show   what   conditions   of 
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FIG.    1.      CHART   SHOWING   ECCENTRIC  POSITION 

Steam  distribution  prevail  when  the  eccentric  is  placed 
at  different  angles,  represented  by  degrees,  ahead  of  the 
crank  and  to  give  for  each  degree  position  an  indicator 


center  of  the  eccentric  and  draw  a  scratch  mark  through 
it  at  X.  I  now  have  the  engine  shaft  scratch  marked  in 
degrees  all  around,  and  center  line  through  the  eccentric 
X.  The  eccentric  can  now  be  placed  at  any  of  these, 
cards  taken  and  the  degree  of  setting  marked  on  every 
card,  together  with  the  deformities  peculiar  to  its  re- 
spective position. 

Card  No.  13  was  taken  when  the  valve  was  set,  as 
I  call  properly,  for  a  slide  valve.  From  this  position 
I  advanced  by  degrees,  taking  a  card  for  each  number 
until  the  valve  setting  was  so  distorted  that  at  195  deg. 
ahead  of  the  crank,  which  was  the  eccentric  position,  the 
engine  refused  to  go  forward  but  would  go  backward 
quite  rapidly  (see  card  No.  24),  yet  card  No.  23  would 
go  in  the  former  direction  if  throttle  was  wide  open,  but 


VALVE  6^'lOA/G 


PIG.    2.      SLIDE    VALVE    SHOWING    DIMENSIONS 

slowly,  barely  pass  the  centers;  then  I  put  the  eccentric 
back  of  120  deg.,  as  shown  by  cards  Nos.  i  to  13,  until, 
as  in  card  No.  i,  the  engine  would  barely  have  start 
enough  to  carry  it  over  the  centers  with  throttle  wide 
open,  so  great  was  the  reverse  resistance. 

It  will  be  remembered  that  this  engine  had  a  lo-ft. 
diameter  fan  and  the  wind  resistance  was  no  small  item, 
as  I  have  other  cards  taken  when  the  engine  was  running 
ordinarily,  which  at   132  r.p.m.   gave  a  mean  effective 
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NO./ 
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NO.  6 
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/VO.  33 


OR/G/NAL  /30DEGREE 
RU/^/J/f^G    ROS/  r/o/v 


//VD/CA  TOR   SRR//VG  /S  30 
A'O.  /3 


NO.  3'^ 


PIG.     3. 


CARDS     TAKEN     PROM     SLIDE     VALVE     ENGINE     WITH    VARYING    ECCENTRIC   POSITIONS.      No.    1,    35   DEG.    ADVANCE; 
No.    6,    80    DEG.;    No.    13,    NORMAL   120   DEG.;    No.   23,    185   DEG.;    No.    24,    195   DEG.    ENGINE    REVERSED 


card  actually  taken  when  the  eccentric  was  placed  at 
these  angles.  My  method  of  procedure  was  first  to  grad- 
uate the  3^-in.  engine  shaft  into  360  deg.,  making  my 
zero  at  A  in  line  with  the  crankpin,  and  next  to  find  the 


pressure  of  28  lb.  I  hope  this  will  help  those  who  are 
not  familiar  with  what  takes  place  when  the  eccentric  is 
put  forward  or  back  of  its  proper  position. 

A.  C.  Waldron. 
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OPERATING  ENGINE  WITH  DIRECT-DRIVEN 
JET   CONDENSER 

^^E  see  in  the  technical  papers,  from  time  to  time, 
articles  on  starting-  and  stopping'  compound 
engines,  and  how  an  engine  was  wrecked  from  water 
getting'  into  the  low-pressure  cylinder  by  not  shutting- 
the  condenser  valve.  This  is,  of  course,  neglect,  and 
forgetfulness  on  the  part  of  some  engineer  who  does 
not  thoroughly  understand  this  system  of  operation 
or  actually  forgets  at  the   critical   moment. 

I  have  had  many  years'  experience  with  compound 
condensing-  engines,  using  different  types  of  condens- 
ing apparatus,  and  will  describe  the  method  of  starting 
and  stopping;  first  with  a  compound  engine  using  a 
jet  type  of  dependent  condenser  with  bucket  pump 
connected  to  low-pressure  crank. 

This  system  of  operation  is  as  simple  as  one  could 
wish,  if  we  remember  the  manner  in  which  a  vacuum 
is  formed  and  follow  a  routine  of  procedure  when 
starting.  This  type  of  bucket  pump  jet  condenser  is 
generally  located  beneath  the  guide  on  the  low-pres- 
sure side  of  the  engine.  In  starting,  the  inlet  water 
supply  valve  to  the  condenser  is  closed,  also  the  forced 
injection  valve,  and  the  outboard  valve  if  there  is  one. 
It  does  not  matter  from  which  side  (high  or  low- 
pressure)    of  the  engine  we  start. 

First  admit  steam  to  the  cylinders  and  receiver 
and  warm  it  up  in  the  usual  manner.  If  there  is  no 
out  port  valve,  the  steam  passed  through  the  cylinders 
and  receiver  to  warm  vip  the  engine  must  all  pass 
through  the  condenser  chamber.  As  it  accumulates 
pressure  in  the  condenser  chamber,  it  will  force  open 
the  suction  valve  below  the  bucket  and  the  valves  in 
the  bucket  and  escape  through  the  delivery  valve  to 
atmosphere.  This  will  heat  the  condenser  just  what 
is  necessary. 

Now,  if  the  engine  is  thoroughly  warm,  oil  all 
started  and  everything  ready  to  start,  shut  the  throttle 
to  prevent  more  steam  passing  through  the  engine 
and  hook  up  the  steam  valve  on  whichever  side  you 
desire  to  start  from.  In  this  case  we  are  starting  from 
the  high-pressure  side.  As  quickly  as  possible  open 
the  forced  injection  valve  admitting  water  to  the  con- 
denser chamber  enough  to  condense  the  steam  con- 
tained therein,  then  shut  the  forced  injection  valve 
to  prevent  the  destruction  of  the  4  or  5  in.  of  vacuum 
thus  created  in  the  condenser.  Now  open  the  throttle 
and  admit  steam  enough  to  start  the  engine  and  turn 
it  over  1  or  2  revolutions,  closing  the  throttle  valve 
when  this  amount  of  steam  has  been  admitted,  open 
the  forced  injection  valve  to  condense  this  steam  as  it 
is  exhausted  from  the  low-pressure  cylinder  into  the 
condenser  and  as  the  bucket  pump  is  now  moving 
with  the  engine,  the  vacuum  will  be  built  up. 

When  there  is  sufficient  vacuum  in  the  condenser 
for  the  water  to  be  forced  into  it,  by  atmospheric 
pressure,  open  the  inlet  water  supply  valve  and  close 
the  forced  injection  valve  and  the  engine  is  now 
ready  to  be  speeded  up  and  the  load  put  on.  Do  not 
open  the  inlet  valve  wide  on  starting  up.  Open  it 
only  enough  to  admit  sufficient  water  to  condense  the 
steam  which  is  passing  through  the  engine.  The  pump 
is  running  slowly  and  will  not  take  care  of  the  large 
volume  of  water  that  it  will  when  it  is  speeded  up. 
It  must  be  remembered  with  this  type  of  condenser, 
when  the  throttle  valve  is  closed  little  condensing 
water  is  required,  hence  it  is  always  safe  to  close  the 
inlet  valve  partly  whenever  it  is  necessary  to  stop 
•  or  slow  down  the  engine. 


In  stopping  an  engine  of  this  type,  it  is  only  neces- 
sary to  close  the  throttle  valve,  then  the  inlet  water 
supply  valve,  shutting  the  water  off  from  the  con- 
denser. Any  steam  which  may  leak  past  the  throttle 
valve  will  force  its  way  up  through  the  valves  in  the 
condenser  and  bucket,  escaping  through  the  delivery 
valves  to  the  atmosphere.  The  delivery  and  suction, 
also  the  bucket  valves,  must  be  of  a  quality  to  stand 
considerable  temperature,  as  the  entire  exhaust  from 
the  engine  generally  has  to  pass  through  the  pump, 
if  the  vacuum  is  lost. 

This  is  one  type  of  jet  condenser  which  has  gene- 
rally been  installed  without  a  stop  valve  between 
the  engine  and  condenser,  and  generally  without 
relief  valve.  We  always  wonder  how  such  an  instal- 
lation is  run  successfully  for  many  years  and  never 
a  mishap.  This  is  why :  The  condenser  is  placed  in 
the  basement  beneath  the  guide  of  the  cylinder,  so 
the  inlet  water  and  discharge  pipes,  as  well  as  the 
exhaust  from  the  engine  are  all  below  the  cylinder. 

In  many  instances  the  water  from  the  condenser 
chamber  will  flow  from  the  pump  by  gravity,  as  the 
pump  is  usually  placed  beside  the  condenser  chamber 
and  a  few  inches  below  it.  When  the  condenser 
chamber  is  full  of  water  it  would,  if  there  was  no 
vacuum  in  the  engine  cylinder,  flow  through  the  pump 
to  the  atmosphere,  as  soon  as  it  had  reached  a  height 
in  the  condenser  chamber  to  destroy  the  vacuum. 

A  vacuum  breaker  on  the  side  of  the  condensing 
chamber  would  admit  air  to  the  condenser  and  destroy 
the  vacuum,  allowing  the  water  to  flow  from  the 
chamber  and  also  prevent  more  water  from  flowing 
into  it. 

With  this  type  of  condenser  installed,  there  is  no 
real  necessity  for  a  stop  valve  between  the  engine  and 
condenser,  no  actual  need  for  a  valve.  The  exhaust 
pressure  in  the  condenser  chamber  would  have  2  out- 
lets; first  through  the  pump,  second  through  the  suc- 
tion pipe  of  the  condenser,  and  could  not  get  any 
water  into  the  cylinder  unless  a  vacuum  were  created 
therein,  and  also  in  the  receiver  which  is  generally  the 
case,  while  the  engine  is  running  slowly  and  the  vacu- 
um breaker  is  either  stuck  or  the  draught  of  water 
from  the  condenser  is  so  great  and  quick  that  there 
is  not  sufficient  time  in  which  it  could  operate  to 
relieve  the  cylinder  and  save  the  engine.  Therefore, 
it  is  always  best  to  shut  the  inlet  or  suction  valve  on 
the  dependent  bucket  pump  condenser  after  closing 
the  throttle.  R.  A.  Cultra. 


While  there  is  a  difference  of  opinion  among  me- 
chanics and  belt  makers  as  to  whether  the  lap  joint  of 
a  belt  should  run  with  the  leading  point  next  the  pulley  or 
on  the  outside,  the  method  recommended  by  the  Chicago 
Belting  Co.  for  single-ply  belts,  is  that  the  leading  end 
shall  be  on  the  pulley  side.  This  prevents  the  joint  from 
opening ;  when  the  leading  end  is  on  the  outside  it  tends 
to  open  up  slightly,  especially  if  the  belt  is  running  at 
high  speed,  because  of  the  air  resistance ;  as  soon  as  a 
slight  opening  occurs  the  atmospheric  resistance  tends 
to  increase  it,  but  if  the  leading  end  of  the  lap  is  next 
to  the  pulley  the  tendency  of  the  point  to  rise  is  over- 
come by  frequent  pressure  against  the  pulley. 

For  a  double  or  2-ply  belt,  the  inner  ply  should  be 
laid  with  the  leading  point  on  the  outside  and  the  outer 
ply  with  the  leading  point  on  the  inside ;  that  is,  both  the 
leading  points  should  come  in  the  center  of  the  belt, 
where  they  will  be  protected,  as  the  outer  ends  of  both 
plies  will  be  to  the  rear  and  not  subject  to  atmospheric 
pressure.  The  substance  of  this  discussion  is  taken  from 
a  brief  note  in  Machinery. 
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Expert  Help   When  In  'trouble.     If  You   Want 
Quick  jinswer  Enclose  a  Stamp 


Card  Criticisms 

£jNCLOSED  card  was  taken  from  a  Hamilton  Corliss 
engine,  16  by  42  in.,  which  has  been  rebored  3 
times.  It  runs  at  96  r.p.m.;  boiler  pressure  is  100  lb. 
Please  tell  me  what  changes  can  be  made  to  improve 
this  card.  M.  W. 

A.  In  the  diagram  there  is  too  much  lead,  which 
is  shown  by  the  sharp  rise  in  the  admission  line  where 
it  joins  the  compression  line,  and  by  the  quick  drop 
of  the  pencil  as  the  piston  starts  off  on  the  return 
stroke.  The  excessive  compression  would  have  carried 
the  pressure  in  the  clearance  space  to  the  steam  chest 
pressure  without  the  lead  which  admitted  some  steam 
before  the  compression  was  complete,  and  which  was 
forced  back  through  the  narrow  lead  opening  into  the 
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FIG.    1.      DIAGRAMS    PROM    HAMILTON    CORLISS    ENGINE 
FIG.   2.      IDEAL    CORLISS   ENGINE   DIAGRAM 

steam  chest,  causing  the  rise  of  the  pencil,  which 
shows  that  the  pressure  in  the  clearance  space  for  an 
instant  was  above  that  in  the  steam  chest. 

The  exhaust  valves  have  too  much  lap;  this  is 
shown  by  their  early  closing  and  altogether  too  late 
opening. 

The  valves  should  be  reset  as  follows :  With  the 
wristplate  at  the  middle  of  its  travel,  adjust  the  valve 
connections  until  the  steam  valves  have  5/16  in.  lap 
and  the  exhaust  valves  are  both  open  1/33  in.  Then, 
with  the  crank  on  the  center,  hook  the  reach  rod  to 
the  wristplate  and  turn  the  eccentric  until  the  steam 
valve  has  a  lead  of  1/64  in. 

This  valve  setting  should  give  an  indicator  dia- 
gram similar  to  the  sketch,  which  represents  the  best 
possible  steam  distribution  in  a  Corliss  engine  cylin- 
der. F-    E.    Johnson. 


Loose  Engine  Boxings 

YyHAT  effect  does  it  have  to  run  a  400-hp.  engine, 
(slow   speed),   with    boxing   too   loose? 
Is   it   practical   to   drive   keys   while   an   engine   is 
running?  W.  R.  Smith. 

A.  The  general  effect  of  running  an  engine  with 
loose  boxes,  is  a  rapid  wear  at  all  such  parts.  The 
effect  is  much  the  same  as  if  the  boxes  were  placed 
under  a  steam  hammer  and  a  light  blow  struck  at 
every  reversal  of  motion.  The  crank  and  crosshead 
pins  will  suffer  most. 

If  the  main  bearings  are  of  the  4-piece  type,  the 
lower  shell  will  slide  back  and  forth  on  the  base  bear- 
ing, leaving  a  ridge  at  each  extreme,  and  eventually 
this  will  become  so  bad  that  later  attempts  to  draw 
the  bearings  up  as  snug  as  they  should  be,  are  attend- 
ed with  disastrous  results.  This  is  especially  true  if 
the  wedges  on  either  bearings  or  pins  are  permitted 
to  operate  loose  long  enough  so  that  a  shoulder  is 
formed ;  for  as  soon  as  the  bearing  is  tightened  even 
a  small  amount,  this  shoulder  is  drawn  in  and  the  bear- 
ing is  too  tight,  besides  creating  a  new  bearing  between 
the  box  and  the  wedge,  the  surfaces  of  which  are  no 
longer  in  the  same  plane. 

It  is  one  of  the  laws  of  nature  that  neglect  breeds 
decay  and  disaster.  Loose  bearings  promote  strains 
in  the  engine  and  foundation  which  if  aggravated  by 
continued  operation,  will  result  in  accident. 

The  writer  recalls  2  slow-speed  engines  which  were 
permitted  to  operate  with  bearings  very  loose.  On 
one  the  engine  eventually  worked  endways  about  3/16 
in.  at  every  revolution.  The  other  eventually  broke 
the  frame.  The  last  engine  had  an  18-in.  shaft  in  the 
bearing,  which  was  worn  flat  on  one  side  y%  in.  and 
the  crankpin  almost  an  equal  amount. 

Another  effect  of  operating  an  engine  with  loose 
bearings  is  to  batter  the  babbit  if  of  a  ductile  nature ; 
or  if  it  is  very  hard,  it  will  crack  in  small  pieces  which 
are  liable  to  cause  heating  if  some  of  the  small  par- 
ticles work  into  the  bearing.  The  writer  has  found 
upon  removing  the  6-in.  shaft  of  a  high-speed  engine 
(260  r.p.m.),  which  was  direct  connected  to  a  100-kw. 
generator,  that  the  bearings  were  broken  into  pieces 
mostly  diamond  shape,  and  averaging  about  an  inch 
on  each  side. 

As  soon  as  the  shaft  was  raised  out  of  the  bearings, 
the  babbit  fell  in,  in  a  pile. 

We  take  it  that  you  mean  keys  such  as  are  used 
in  the  ordinary  strap  end  rods  with  gib  and  key  ad- 
justment. It  is  not  practical  to  adjust  such  bearings 
while  in  operation,  for  obvious  reasons.  Usually 
there  is  a  set  screw  or  some  such  device  which  requires 
to  be  loosened  and  tightened  when  making  adjust- 
ments, and  this  is  hardly  possible  with  even  the  mod- 
ern slow  speed  engines.  Then  also,  one  cannot  "feel" 
the  play  unless  the  adjusting  is  done  when  at  rest. 

Still,  it  has  been  done,  and  can  be  done  again 
under  certain  conditions.  G.  H.  Wallace. 
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Demagnetizing  a  Watch 

^^ILL  you  kindly  explain  how  to  demagnetize  any 

piece   of   iron    that    has   become    magnetized?      I 

have  a  watch  whose  spring  has  become  magnetized. 

W.  L.  C. 

A.  Two  methods  are  in  use  for  demagnetizing  a 
watch  which  is  magnetized.  The  first  is  used  as  a 
temporary  expedient,  and  if  carefully  handled,  will  do 
reasonably  good  work,  but  will  not  usually  remove 
all  the  magnetism. 

This  consists  in  putting  the  watch  into  some  kind 
of  a  holder  suspended  by  strings  at  the  4  corners,  so 
that  the  watch  will  lie  horizontal.  Then  bring  the 
watch  near  to  a  strong  electro-magnet,  first  twisting 
the  4  suspending  strings  together  so  that  if  released, 
the  piece  holding  the  watch  will  spin  around.  Have 
the  strings  twisted  rather  tightly.  Then,  with  the 
watch  near  the  magnet,  release  the  receptacle  so  that 
it  will  begin  to  spin  and  move  the  watch  straight 
away  from  the  magnet  while  it  is  still  spinning.  This 
tends  to  reverse  repeatedly  the  direction  of  magnet- 
ism through  the  steel  part  of  the  watch,  and  in  this 
way  neutralize  the  magnetic  effect. 

If  this  is  not  successful  on  the  first  trial,  which 
can  be  told  by  use  of  a  small  compass  placed  directly 
over  the  balance  wheel,  it  can  be  repeated,  bringing 
the  watch  not  quite  so  near  the  magnet  as  before,  and 
again  removing  it  while  it  is  spinning.  A  little  com- 
pass, about  half  an  inch  in  diameter,  placed  over  the 
balance  wheel  of  a  watch  will  swing  back  and  forth 
with  the  wheel  if  the  watch  is  magnetized,  and  will 
stand  still  if  not  magnetized. 

The  second  method  for  demagnetizing  a  watch  is 
to  have  a  coil  inside  which  the  watch  may  be  placed, 
and  through  the  winding  of  which  alterating  current 
is  passed.  This  accomplishes  the  same  effect  as  be- 
fore, by  reversing  the  magnetic  field  through  the 
watch,  and  thus  killing  any  residual  magnetism.  The 
current  should  be  shut  off  gradually  from  the  alter- 
nating current  coil  by  throwing  in  resistance,  so  as 
not  to  get  a  final  inductive  "kick"  in  the  coil,  which 
might  leave  some  permanent  magnetism  in  the  watch. 

This  second  method  is  the  better,  but,  of  course, 
involves  special  apparatus. 


New  York  Examination  Questions  and  Answers 

y^HERE  should  the  feed  water  connection  be  placed 
on  a  boiler  and  why? 

A.  In  the  Massachusetts  Boiler  Rules,  the  re- 
quirements are  that  "for  a  horizontal  return-tubu- 
lar boiler  the  feed  water  shall  discharge  about  3/5 
the  length  of  the  boiler  from  the  front  head,  except 
where  an  auxiliary  feed-water  heating  and  circulating 
device  is  used,  and  about  the  central  rows  of  tubes 
and  above  the  tubes  when  the  diameter  of  the  boiler 
exceeds  36  in.  and  the  pressure' carried  exceeds  35  lb." 
The  feed  pipe  is  to  be  carried  through  the  head  or 
shell  with  a  brass  or  steel  boiler  bushing  or  the  open- 
ing is  to  be  reinforced,  and  the  feed  pipe  must  be 
securely  fastened  inside  the  shell  above  the  tubes. 
The  feed  water  must  not  discharge  in  close  proximity 
to  riveted  joints  in  the  shell  or  furnace  sheet.  For 
other  types  of  boilers  the  discharge  of  the  feed  water 
should  be  in  a  corresponding  position.  The  reason  for 
this  arrangement  is  so  that  the  feed  water  may  be- 
come heated  before  it  is  discharged  from  the  pipes 
so  that   it   will   not   strike   against   the   hot   plates   of 


the   boiler  and   cause  contraction   which   would   tend 
to  strain  the  material  or  open  the  joints. 

2.  How  would  you  determine  the  size  and  num- 
ber of  stay  bolts  to  be  used  in  a  boiler? 

A.  The  same  authority  gives  the  following.  The  min- 
imum thickness  of  plates  in  stayed,  flat  surface  construc- 
tion shall  be  5/16  in.  To  find  the  maximum  pitch 
of  stay  bolts  not  exceeding  8^/2  in. :  Add  1  to  the  thick- 
ness of  the  plate  in  16ths  of  an  inch;  square  this  sum; 
multiply  it  by  6Q  and  divide  by  the  working  pressure 
in  pounds  per  square  inch.  Add  6  to  the  quotient  and 
extract  the  square  root  of  this  sum;  the  answer  will 
be  the  maximum  pitch  of  stay  bolts  in  inches,  and  the 
number  of  bolts  can  be  determined  by  deciding  how 
many  bolts  are  required  with  this  pitch  as  computed 
to  stay  the  surface  in  question.  To  decide  on  the  size' 
of  stay  bolt  required,  the  following  data  are  given : 
For  bolts  up  to  and  including  1^  in.  diameter,  the 
maximum  allowable  stress  per  square  inch  of  net  cross- 
sectional  area  at  the  bottom  of  the  thread  is  6500  lb. ; 
for  sizes  over  1%  in.,  7000  lb.  The  diameter  of  a 
bolt  at  the  bottom  of  a  thread  is  equal  to,  the  external 
diameter  minus  (pitch  of  thread  times  1.732). 

3.  How  many  cubic  feet  of  steam  at  atmospheric 
pressure  weigh  1  lb.? 

A.  This  is  found  from  the  tables  of  properties  of 
saturated  steam  and  for  14.7  lb.  per  sq.  in.  absolute  is 
given  as  26.4  cu.  ft. 

4.  How  is  a  hard  patch  put  on  a  boiler  and  when, 
due  to  its  position,  can  it  not  be  riveted? 

A.  A  hard  patch  is  always  riveted  to  the  boiler 
and  the  edges  then  calked  down  to  make  a  tight  joint. 
The  patch  is  first  shaped  to  conform  to  the  surface 
which  it  is  to  cover,  the  injured  part  is  then  cut  out 
and  the  patch  and  boiler  are  drilled  together  for  rivets. 
The  patch  is  then  put  on,  riveted  in  place  and  the 
edges  calked  both  outside  and  inside.  A  hard  patch 
should  always  be  riveted  and  where  the  break  makes 
this  impossible,  sufficient  of  the  plate  should  be  re- 
moved so  that  riveting  surface  can  be  obtained. 

5.  How  far  apart  should  ^-in.  rivets  be  placed  on 
a  boiler? 

A.  This  depends  on  the  thickness  of  the  plate  used 
and  the  arrangement  of  the  riveting,  but  the  pitch 
cannot  be  made  greater  than  a  certain  maximum  or 
the  joints  cannot  be  calked  and  remain  tight.  A  rule 
given  by  the  National  Boiler  Insurance  Co.  is  that 
the  diameter  of  the  rivets  shall  be  about  twice  the 
thickness  of  the  plate,  which  would  make  a  •)4-in.  rivet 
suitable  for  ^-in.  plate.  A  rule  worked  out  from 
practice  which  gives  good  results  is  as  follows:  Square 
the  diameter  of  the  rivet  and  multiply  by  3.1416 ;  divide 
by  the  thickness  of  the  plate  and  multiply  the  quotient 
by  a  constant  which  for  single  riveting  is  ^,  for 
double  riveting  y^  and  for  triple  riveting  34  ;  to  the 
result  thus  obtained  add  the  diameter  of  the  rivet  and 
the  sum  will  be  the  rivet  pitch  to  give  good  results. 

6.  How  should  the  gage  glass  be  put  on  a  boiler? 
A.     The  Massachusetts  rules  state  each  boiler  shall 

have  a  water  glass,  the  lowest  visible  part  of  which 
shall  be  above  the  fusible  plug  and  lowest  safe  water 
line.  The  glass  should  be  attached  to  a  water  column 
which  has  free  connections  to  steam  space  and  to  the 
water  space,  above  and  below  the  water  line  respec- 
tively. The  glass  itself  should  be  provided  with  fit- 
tings having  shutoff  valves  and  a  blowoff  cock  at  the 
bottom  so  that  the  glass  can  be  blown  out  through 
both  the  water  and  steam  connections. 

7.  If  too  little  air  is  admitted  to  a  furnace,  what 
is  the  result? 
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A.  Combustion  will  be  incomplete,  as  there  is  not 
enough  oxygen  supplied  to  burn  the  coal  and  a  test 
of  the  flue  gases  will  show  a  high  percentage  of  carbon 
dioxide,  but  also  a  large  percentage  of  carbon  monox- 
ide or  incompletely  burned  gas  which  causes  large 
loss  of  fuel  value. 

8.  State  the  advantages  of  superheated  steam. 

A.  There  is  considerable  difference  of  opinion 
about  the  advantage  of  superheated  steam  and  the 
amount  of  superheat  which  is  desirable.  The  chief 
advantage  is  to  prevent  condensation  of  the  steam 
when  it  is  first  admitted  to  the  cylinder  of  a  recipro- 
cating engine.  There  is  also  the  advantage  that  a 
smaller  weight  of  steam  will  suffice  to  fill  the  clearance 
space  of  the  engine,  and  as  the  steam  travels  at  high 
velocity  it  is  possible  to  use  a  somewhat  smaller  steam 
pipe  for  a  given  allowable  drop  in  pressure.  In  the 
case  of  steam  turbines,  superheat  avoids  the  forma- 
tion of  moisture  in  the  steam  while  it  is  passing 
through  the  turbines  and  thus  reduces  the  friction  of 
the  steam  against  the  vanes,  guide  plates  and  nozzles. 

9.  How  is  the  total  stress  on  a  flat  surface  held 
by  stays  found? 

A.  Multiply  the  area  of  the  surface  to  be  stayed 
in  square  inches  by  the  pressure  in  pounds  per  sq.  in. 
and  the  result  will  be  the  total  pounds  to  be  cared  for 
by  the  stays. 

10.  Draw  an  indicator  diagram  showing  one  stroke 
with  the  expansion  line  showing  the  effect  of  a  leaky 
piston,  the  admission  line  showing  leaky  valves  and 
too  much  compression  shown  in  the  cylinder. 

A. 


V 
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DIAGRAM    ANSWER    TO    QUESTION    10 

11.  What  is  the  horsepower  of  an  engine  16  in. 
in  diameter,  32-in.  stroke,  80  lb.  mean  effective  pres- 
sure, and  90  r.p.m.? 

A.  The  rule  is :  Multiply  the  mean  effective  pres- 
sure by  the  length  of  the  stroke  in  feet,  by  the  area 
of  the  piston  in  square  inches,  and  by  the  revolutions 
per  minute,  and  divide  this  by  33,000.  This  is  for  a 
single-acting  engine,  and  for  a  double-acting  the  restilt 
would  be  multiplied  by  2.  In  the  problem  given  the 
stroke  is  32  in.  or  2^  ft. ;  the  area  of  a  16-in.  piston 
is  201.1  sq.  in.  We  then  have  80  X  2^  X  201.1  X  90, 
and  this  result  divided  by  33,000  gives  as  the  answer 
117  hp.  for  single-acting,  or  twice  that  for  double- 
acting. 

12.  State  the  difference  between  throttling  gover- 
nor and  automatic  governor  in  action. 

A.  The  throttling  governor  reduces  the  pressure 
of  the  steam  as  it  enters  the  cylinder,  thus  cutting 
down  the  height  of  the  indicator  diagram  and  there- 
fore lowering  the  mean  effective  pressure.  The  auto- 
matic governor  changes  the  point  of  cutoff,  thus  short- 
ening the  steam  line,  lowering  the  expansion  line,  and 
in  that  way  lowering  the  mean  effective  pressure  in 
the  cylinder. 


13.  What  is  a  cam?     What  is  its  use? 

A.  A  cam  is  a  piece  attached  to  a  rotating  shaft 
in  order  to  give  back-and-forth  motion  to  some  other 
part  of  the  machine.  Usually  this  motion  is  some- 
what irregular,  requiring  frequently  a  quick  motion 
in  one  direction,  then  a  pause  and  then  a  quick  motion 
in  the  other  direction  and  a  pause,  but  any  series  of 
motions  may  be  secured  by  changing  the  shape  of  the 
cam.  It  is  used  for  driving  the  valves  of  steam  engines, 
for  making  the  changes  of  piston  in  automatic  machin- 
ery, and  in  general  for  giving  any  kind  of  irregular 
motion  from  a  rotating  shaft. 

14.  How  would  you  proceed  to  set  a  piston  valve? 
A.     This  is  fully  explained  in  the  January  1,  1913, 

issue  of  Practical  Engineer,  page  13. 

15.  What  is  the  advantage  of  the  drop  cutoff  as 
used  in  Corliss  engines  over  the  riding  cutoff  used  in 
slide  valve  engines? 

A.  A  drop  cutoff  can  be  arranged  to  give  quick  open- 
ing and  closing  of  the  valve,  and  with  the  mechanism 
as  used  in  the  Corliss  engines  the  opening  and  closing 
of  the  steam  valves  on  the  opposite  ends  of  the  cylin- 
der can  be  regulated  independently  of  each  other; 
whereas  in  the  riding  cutoff  the  motion  is  slower,  and 
if  a  solid  cutoff  valve  is  used,  the  cutoff  cannot  be 
regulated  independently  for  the  2  ends  of  cylinder. 

16.  Why  is  the  economy  of  an  engine  never  ex- 
pressed in  pounds  of  coal? 

A.  The  number  of  pounds  of  coal  burned  per 
horsepower-hour  may  depend  quite  as  much  on  the 
efficiency  of  the  furnace,  the  boiler  and  the  steam  pip- 
ing as  on  the  action  of  the  engine  itself.  It  would 
therefore  be  unfair  to  express  the  economy  of  the 
engine  in  pounds  of  coal  per  horsepower-hour.  It  is 
frequently  the  case  that  the  economy  of  the  entire 
steam  plant  is  expressed  in  pounds  of  coal  per  delivered 
horsepower-hour  or  per  kilowatt-hour  delivered  to  the 
switchboard,  but  this  shows  the  over-all  economy  of 
the  plant  from  coal  pile  through  to  available  power. 
The  engine  is  only  one  step  in  the  transformation. 

17.  What  is  meant  by  initial  pressure? 

A.  This  is  the  pressure  in  pounds  per  square  inch 
of  the  steam  as  it  enters  the  cylinder  of  the  engine,  and 
is  so  called  because  it  is  the  pressure  at  the  beginning 
of  the  stroke. 

18.  What  is  the  advantage  and  disadvantage  of  a 
keyed  eccentric? 

A.  In  the  keyed  eccentric  there  is  no  possibility 
of  the  eccentric  slipping  on  the  shaft  and  thus  disar- 
ranging the  action  of  the  valve.  On  the  other  hand, 
a  keyed  eccentric  makes.it  impossible  to  change  the 
amount  of  lead  on  the  engine  and  this  is  sometimes 
desirable,  due  to  change  in  steam  pressure,  the  wear 
on  the  valves,  and  valve  rod,  or  in  changing  the  dimen- 
sions of  the  valve  itself  to  meet  changed  conditions. 

19.  Is  it  possible  to  maintain  a  perfect  vacuunii 
in  an  engine? 

A.  A  perfect  vacuum  cannot  be  maintained  any- 
where. In  an  engine  cylinder  it  is  impossible  to  get 
anywhere  near  a  perfect  vacuum  because  of  the  leak- 
age of  air  past  the  piston  rod  packing,  through  the 
valves,  etc.,  and  the  fact  that  there  must  be  a  certain 
drop  in  pressure  between  the  cylinder  and  the  con- 
denser to  get  the  steam  to  flow. 

20.  Is  it  advisable  to  lift  the  brushes  off  the  com- 
mutator while  it  is  in  motion? 

A.  If  the  machine  is  not  generating  voltage  or 
supplying  current,  lifting  of  the  brushes  will  do  no 
harm.     If,  however,  the  brushes  are  carrying  current. 
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it  is  not  a  good  plan  to  lift  them  off  the  commutator 
because  this  will  cause  a  spark  when  the  current  is 
broken  which  is  liable  to  pit  the  commutator  and  start 
roughness. 

21.  Can  a  commutator  be  taken  off  when  worn? 
A.     In  most  dynamos  the  commutator  is  fastened 

to  the  shaft  by  a  key  or  else  is  mounted  on  a  hub  on 
the  armature  spider.  In  such  construction  the  com- 
mutator can  be  removed  when  it  is  worn  and  a  new 
one  substituted,  the  leads  being,  of  course,  discon- 
nected before  the  commutator  is  removed,  and  fastened 
to  the  commutator  in  proper  position  after  the  new 
one  is  in  place.  Where  the  commutator  parts  are  held 
together  by  collars  screwed  on  the  shaft  itself,  as  was 
sometimes  done  in  the  older  designs  of  small  ma- 
chines, it  is  a  very  difficult  thing  to  remove  a  commu- 
tator and  put  on  a  new  one,  as  the  commutator  must 
be  thoroughly  baked  after  it  is  assembled  and  tight- 
ened up. 

22.  What  causes  a  dynamo  to  motorize? 

A.  If  the  voltage  of  the  dynamo  gets  below  that 
of  the  line  to  which  it  is  connected  or  below  that  of 
other  dynamos  connected  to  the  same  line,  current 
will  be  sent  backwards  through  the  dynamo  from  the 
source  having  the  higher  voltage,  and  this  current 
flowing  in  the  opposite  direction  to  the  electromotive 
force  generated  by  the  dynamo  will  cause  it  to  act 
as  a  motor.  The  lowering  of  voltage  may  be  caused 
by  a  lowering  in  speed  of  the  prime  mover  which 
drives  the  dynamo,  or  it  may  be  caused  by  a  weaken- 
ing of  the  field,  either  through  the  insertion  of  too 
much  resistance  in  the  field  circuit  or  a  short-circuiting 
of  part  of  the  field  coils. 

23.  If  part  of  the  insulation  should  be  worn  ofif 
a  live  wire  and  wire  come  in  contact  with  metal,  what 
would  happen  ? 

A.  If  the  circuit  is  not  grounded  at  any  other 
point,  there  may  nothing  happen.  The  probability, 
however,  is  that  if  a  ground  like  this  occurs  at  any 
point  on  the  line  there  will  be  sufficient  ground  at  some 
other  point  so  that  the  machine  or  the  transmission 
line  will  be  practically  short-circuited  and  will  either 
blow  the  fuses  or  throw  the  circuit  breakers  on  the 
generator  panel,  or  on  the  feeder  panel.  If  the  wire 
is  too  small  to  stand  the  current  that  the  fuse  or  the 
circuit  breaker  will  carry,  the  wire  will  probably  fuse 
against  the  metal  and  eventually  burn  ofif,  leaving  a 
^winging  end. 

24.  What  causes  the  brushes  of  a  dynamo  to 
•^park? 

A.  There  are  various  causes  of  sparking.  Some  of- 
the  most  common  are  a  rough  commutator,  a  brush 
which  does  not  fit  the  commutator,  a  brush  out  of 
position,  so  that  it  is  not  at  the  neutral  point,  too  much 
current  being  drawn  through  the  brushes  so  that  the 
commutator  or  brushes,  or  both,  are  overheated. 

25.  How  would  you  know  when  to  move  the 
quadrant  of  a  dynamo? 

A.  If  the  brushes  are  sparking  lightly  and  the 
commutator  shows  no  roughness,  it  is  well  to  try 
moving  the  brushes  back  and  forth  to  find  the  point  at 
which  the  sparking  will  cease  or  be  lessened. 

26.  How  do  you  determine  the  head  pressure  of 
an  ice  machine? 

A.     This  is  usually  shown  by  a  pressure  gage  at- 
tached to  the  high-pressure  side  of  the  condenser  or* 
to  the  line  leading  from  the  condenser.     A  thermome- 
ter mav  be  used  to  show  the  temperature  in  the  high- 


pressure  side,  and  in  this  case  the  pressure  can  be 
found  from  a  table  of  the  properties  of  ammonia  which 
is  made  up  the  same  as  a  table  of  the  properties  of 
saturated  steam. 

27.  What  is  the  difference  between  single  and  dou- 
ble-acting ammonia  compressors? 

A.  In  a  single-acting  compressor  only  one  end  of 
the  piston  is  active  in  compressing  the  ammonia  gas. 
In  the  double-acting,  both  ends  of  the  piston  are  active. 
The  single-acting  is  usually  of  the  vertical  type  and 
frequently  has  the  inlet  valves  located  in  the  head  of 
the  compressor  piston.  The  double-acting  are  usually 
of  horizontal  type,  and  have,  of  course,  inlet  and  dis- 
charge valves  separate  and  located  in  the  head  of  the 
cylinder. 

28.  What  is  meant  by  the  terms  Ammonia  Absorp- 
tion Plant;  Brine  System;  Direct  Expansion  System? 

A.  The  ammonia  absorption  plant  is  one  in  which  the 
ammonia  gas  is  absorbed  in  anhydrous  ammonia  at  a 
low  temperature,  and  is  then  pumped  into  a  high  temper- 
ature vessel  where  the  ammonia  gas  separates  from  the 
liquid,  passes  through  a  series  of  pipes  and  is  condensed 
by  cooling  water  and  then  passes  through  an  expansion 
valve  where  it  takes  up  heat.  The  brine  system  is  used 
for  the  distribution  of  cold,  so  to  speak.  That  is,  am- 
monia or  other  refrigerating  medium  is  used  by  expan- 
sion to  cool  a  large  body  of  brine  and  this  brine  is 
pumped  through  a  series  of  pipes,  taking  up  heat  as  it 
goes  from  the  surrounding  mediums,  and  then  flows 
back  to  the  cooling  tank.  In  a  direct  expansion  system 
the  ammonia  is  allowed  to  expand  in  coils  which  are 
placed  directly  in  the  room  to  be  cooled  and  takes  up 
the  heat  directly.  The  ammonia  gas  which  has  taken 
up  heat  is  then  pumped  back  to  the  absorber  or  com- 
pressor where  it  is  cooled  and  liquefied  to  be  passed  again 
through  the  expansion  coils. 

29.  What  is  the  function  of  the  pressure  tank  and  to 
what  part  of  the  plant  is  it  connected  ? 

A.  The  pressure  tank  is  vised  in  a  compression  sys- 
tem. Gas  leaving  the  discharge  valve  of  the  compressor 
passes  through  the  pressure  tank  head  and  is  given  a 
whirling  motion  and  throws  out  any  oil  which  the  gas 
mav  have  in  suspension  and  the  gas  then  passes  on  to 
the  condenser. 

30.  What  causes  ammonia  compressors  to  burst? 
A.     The    same    that    causes    any    vessel    to   burst, 

namely,  the  pressure  becoming  too  great  for  the  strength 
of  the  containing  vessel.  The  cause  of  the  rise  in  pres- 
sure is  usually  that  the  compressor  gets  too  hot  from 
the  stoppage  of  the  supply  of  cooling  water,  or,  in  case 
of  a  compressor  without  a  safety  head,  a  charge  of  liquid 
ammonia  may  be  drawn  into  the  compressor  and  caught 
between  the  piston  head  and  the  compressor  head.  The 
action  is  the  same  as  that  in  a  steam  engine  when  a  shot 
of  water  is  taken  from  the  steam  pipe. 


Tallow  in  Cylinder  Oil 

^HAT  per  cent  of  tallow  oil  should  cylinder  oil  con- 
tain for  an  85-hp.  engine,  boiler  pressure  100  lb.,  80 
r.p.m.,  under  normal  conditions?  A.  F.  W. 

A.  Five  per  cent  of  acidless  tallow  compounded, 
hot,  with  95  per  cent  by  volume  of  a  good  mineral  cyl- 
inder stock,  will  give  good  satisfaction  under  the  condi- 
tions you  describe.  The  mineral  oil  should  be  free  from 
tarry  matter;  flash  point,  525  to  550  deg.  F. ;  fire  point, 
600  to  625  deg.  F.  Philip  A.   Moore. 
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What   Would  You  T>o  If  You  Had  These  Conditions   To  <Meet? 


Length  Required  to  Shorten  Belt 

REPLYING  to  W.L.  B.,  page  857,  Sept.  1  issue,  re- 
garding the  cutting  of  belts,  single,  double  and 
3-ply  when  they  are  new,  so  when  applied  they  will 
be  of  the  proper  driving  tension,  there  is  no  set  rule 
for  this  that  we  know  of  in  the  belting  trade,  owing 
to  the  vast  difference  of  drives,  size  of  belts,  strength 
of  pulley  and  diameter  of  shafting.  Normal  conditions 
will  allow  a  shortage  of  2  in.  to  every  10  ft.  up  to  30-ft. 
■  lengths,  but  should  the  belt  be,  say,  6  in.  wide  and 
50  ft.  long,  it  would  have  to  be  cut  about  15  in.  short 
to  make  it  tight  enough  when  applied.  In  double 
belts  under  the  same  condition,  you  would  take  from 
10  to  12  in.  for  stretch.  In  large  double  and  3-ply 
belts,  it  is  safe  to  cut  2  ft.  short  on  the  length  of  100 
ft.,  as  it  must  be  remembered  the  belt  is  elastic  and 
should  it  be  cut  off  to  tape  line  measurement,  its  own 
weight  would  cause  it  to  stretch  so  there  would  be 
insufficient  tension  to  drive  the  power. 

Belts  running  horizontally  with  slack  side  on  the 
bottom  have  to  be  put  on  at  a  greater  tension  than 
when  the  slack  side  is  on  the  top.  Heavy  double  belts 
running  in  a  vertical  position  have  to  be  kept  under 
a  harder  tension  to  prevent  them  from  slipping  and 
burning  by  dropping  away  from  the  lower  pulley, 
so  while  all  leather  is  not  alike  in  elasticity,  neither 
are  the  places  under  which  it  is  applied ;  we  find  it 
must  be  as  a  rule  left  to  the  judgment  of  the  man 
who  puts  on  the  belting,  just  how  much  short  he 
wants  the  new  belt  cut  to  meet  his  conditions. 

The  2iy2-m.  double  belt  referred  to  in  yours,  which 
you  state  is  going  to  be  made  into  a  3-ply,  has,  no 
doubt,  contracted  considerably  since  taken  off  the  pul- 
leys to  have  a  third  ply  put  on;  just  what  this  amount 
might  be  it  is  impossible  to  state. 

F.  J.  Stanley. 

Time  to  Empty  Tank 

J^EFERRING  to  tank  problem  in  Practical  Engineer, 

page  807,  for  Aug.  15,  1913,  we  shall  take  it  that  the 

tank  is  8  ft.  diameter,  10  ft.  high,  standing  on  end,  and 

that  all  the  4  pipes  are  at  the  bottom.     In  the  formula 

2A 

•    .  t  = (VH'-\/h) 


ca  V^.? 
t  =  Time  in  seconds  for  water  level  to  drop  from 

H  to  h. 
TI  =  TTead  on  orifice  in  feet  at  beginning, 
h  =  Head  on  orifice  in  feet  at  end. 
A  =  Cross-section  of  tank  in  scmare  feet 
a  =  Area  of  orifice  in  square  feet, 
g  =  Acceleration  due  to  gravity. 
c  =  Constant  for  multiplying  theoretic   discharge 

to  give  actual  discharge. 
The  value  of  a  in  the  given  problem  will  be  the 
sum  of  the  4  pipe  openings,  6.90  sq.  in.  or  0.048  sq.  ft.; 


■HI 


c  can  be  approximated  as  an  average  for  the  4  differ- 
ent sizes  of  pipes  from  Hydraulic  Table  17,  Merri- 
man's  "Treatise  on  Hydraulics,''  assummg  the  dis- 
charge through  the  pipe  openings  to  be  the  same  as 
that  through  a  circular  vertical  orifice — call  c  =  0.603. 

A  =  50.25  sq.  ft. 
g  =  32. 

H  =  10. 

^  =  ^-       2X50.26 


X  (VIO)  =  1370  sec.  = 


0.603  X  0.048  X  V64 
22.9  min. 

Another  method  of  solving  this  problem  makes  use 
of  the  table  on  page  713,  Kent's  Mechanical  Engineer's 
Pocketbook,  edition  of  1910. 

The  discharge  through  a  2-in.  nozzle  imder  a  con- 
stant head  of  10  ft.  is  0.553  cu.  ft.  per  sec. ;  through 
li/2-in.  pipe  0.312  cu.  ft.  per  sec. ;' through  Ij^-in.  pipe 
0.173  cu.  ft.  per  sec. ;  through  1-in.  pipe  0.138  cu.  ft.  per 
sec.  Through  all  4  pipes  the  theoretical  discharge  is 
1.176  cu.  ft.  per  sec.  Using  the  same  constant  as  above, 
0.603,  the  actual  discharge  will  be  1.176  X  0.603  = 
0.709  cu.  ft.  per  second.  The  volume  of  the  tank  is 
502.6  cu.  ft.  and  the  actual  time  required  for  the  4  pipes 
to  discharge  the  given  volume  of  water  under  a  con- 
stant head  of  10  ft.  is  502.6^0.709  =  709  sec.  or  11.7 
min. — the  time  required  for  emptying  the  tank  under  a 
falling  head  is  twice  that  required  to  discharge  the 
same  amount  of  water  under  a  constant  head,  so  that 
the  11.7  min.  should  be  multiplied  by  2,  giving  23.4 
min.,  which  comes  fairly  close  to  the  time  derived  by 
the  former  solution.  David  Fliegelman. 


Relief  Valve  to  Prevent  Valve  Rattle 

SLAPPING  of  the  valves  complained  of  by  W.  L.  B., 
page  857,  Sept.  1  issue,  can  be  cured  by  attaching 

a  relief  valve  between  the  throttle  and  steam  chest. 

This  valve  can  be,  and  is  often  operated  by  hand,  or 

can  be  such  a  valve  as  is  used  on  the  steam  chests  of 

locomotives. 

As  you  do  not  state  size  of  steam  pipe  and  whether 

the  engine  is  single  or  double  cylinder,  it  is  not  possible 

to  designate  size  needed.     Generally  a  4-in.  steam  pipe 


requires  a  2-in.  relief. 


J.   L.   Stewart. 


o 


Length  of  Indicator  Cards 

iN  page  807  of  Practical  Engineer  for  Aug.  15  was 
a  question  in  regard  to  the  length  of  indicator 
cards.  Following  are  some  reasons  why  indicator 
cards  may  vary  in  length :  Indicator  card  not  being 
properly  stretched  over  drum  will  cause  the  diagram 
to  be  too  short.  By  using  too  much  pressure  on  the 
pencil  the  card  may  be  stretched  so  as  to  vary  the 
leJigth.  If  the  indicator  is  loosely  connected  it  is 
probable  that  the  cards  will  vary  in  length. 

John  M.  Leitch. 
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WATER  HAMMER  IN  ENGINES 

AT  the  works  of  H.  Bollinckx  &  Co.,  of  Belgium,  a 
series  of  tests  have  been  carried  out  on  a  single 
cylinder  engine,  to  determine  the  effect  of  water 
hammer  and  how  it  is  produced.  The  engine 
was  27^  in.  stroke,  by  13.7  in.  diameter,  running  at 
158  r.p.m.,  and  taking  steam  at  7^  atmospheres  pres- 
sure, developing  140  indicated  hp.  The  admission 
varied  from  zero  to  55  per  cent,  the  exhaust  was  at 
90  per  cent  of  the  forward  stroke,  and  compression 
began  at  75  per  cent  of  the  return  stroke.  Clearance 
was  3  per  cent  of  the  piston  displacement.  The  cylin- 
der was  disconnected  from  the  condenser,  and  ex- 
hausted into  the  air,  the  piping  having  a  pitch  away 
from  the  engine  to  give  a  freer  flow  of  water  from  the 
cylinder. 

Three  series  of  tests  were  conducted,  first  with 
the  piping  as  ordinarily  used,  and  for  a  number  of  dif- 
ferent degrees  of  cutoff,  but  no  water  hammer  in  the 
cylinder  was  observed.  In  a  second  series  of  tests,  a 
pocket  was  made  in  the  steam  supply  pipe,  which 
would  hold  about  13  gal.,  and  this  was  so  connected 
that  after  the  engine  was  up  to  speed,  the  gate  valve 
from  a  third  boiler  could  suddenly  be  opened,  allow- 
ing the  water  to  fill  this  pocket  completely.  When 
this  took  place,  the  water  came  through  the  cylinder 
in  successive  jets,  not  in  a  continuous  stream.  In  a 
later  test,  when  the  steam  gate  valve  was  opened  as 
rapidly  as  possible,  the  steam  jacket,  as  well  as  the 
entire  steam  supply  was  filled  with  water,  the  water 
still  passed  through  the  cylinder  and  came  out  in 
spouts,  the  first  jet  being  thrown  some  65  ft.,  and  the 
discharge  piping  received  a  shock  which  ruptured  one 
of  the  joints  and  made  a  gap  of  some  10  in.  between 
the  pipes.  In  none  of  the  tests,  however,  was  there 
any  injury  to  the  cylinder  or  the  joints  in  the  engine, 
but  the  size  of  the  water  jet  increased  with  the  late- 
ness of  cutoff. 

In  the  third  series  of  tests,  the  steam  for  the  cylin- 
der, instead  of  passing  through  the  jacket  as  in  the 
second  series,  was  sent  direct  to  the  steam  chest,  and 
all  sorts  of  tests  were  tried,  but  in  all  cases  it  was 
found  that  water  which  entered  the  cylinder  during 
admission  ran  out  of  the  exhaust  pipe  without  caus- 
ing trouble,  no  matter  what  the  amount  of  water  or 
load  on  the  engine.  This  was  for  an  engine  having 
horizontal  piston  valves  with  trip  gear  for  admission 
and  positive  gear  for  exhaust,  and  the  exhaust  valves 
placed  at  the  bottom  of  the  cylinder.  The  exhaust 
valves  have  a  larger  cross  section  than  the  admission 
valves,  and  were  open  for  the  entire  stroke,  while  the 
admission  valves  were  open  not  over  half  the  stroke, 
so  that  there  was  free  chance  for  the  water  to  go 
out.  If  the  water  had  been  confined  between  the  piston 
and  the  cylinder  head,  the  results  would,  of  course, 
have  been  different. 

The  conclusions  reached  as  the  results  of  these 
tests  were  as  follows:  In  single  cylinder  engines  of 
the  type  described,  water  hammer  can  occur  only  wh.en 
the  discharge  piping  is  not  thoroughly  blown  out ; 
water  then  returns  to  the  cylinder,  especially  when  the 
engine  is  running  light,  so  that  the  pressure  at  the  end 
of  expansion  is  lower  than  that  in  the  discharge  piping. 
To  avoid  hammer,  a  free  exhaust,  discharging  into  air, 
should  be  placed  at  the  bottom  of  the  cylinder,  with  a 
pocket  of  large  capacity  in  which  water  may  accum- 
ulate, a  method  by  siphon  or  trap  for  taking  the  water 
out  of  this  pocket.  For  single  cylinder  condensing  en- 
gines, water  can  accumulate  in  the  pipe  between  the 
condenser  and  the  cylinder,  which  will  thus  act  as  a 


pocket,  and  if  precautions  are  not  taken,  the  water 
may  be  sucked  up  into  the  cylinder  and  produce  water 
hammer.  Such  an  accident  is  particularly  probable 
when  starting  up,  or  when  suddenly  throwing  oft'  a 
large  part  of  the  load.  For  such  an  installations  the 
Bollinckx  Co.,  uses  a  steam  loop  continuously  to  blow 
out  the  pocket  in  the  exhaust  pipe.  Usually  water 
hammer  in  this  type  of  machinery  is  due  to  defective 
working  of  the  air  pump,  but  it  may  be  caused  by  a 
mistake  of  the  engineer  who,  while  slowing  up  the 
engine  previous  to  stopping,  forgets  to  close  the  water 
injection  to  the  condenser  so  that  water  rises  in  the 
condenser  and  may  work  over  into  the  cylinder.  To 
avoid  such  water  hammer,  provide  a  drain  in  the  ex- 
haust piping  at  its  lowest  point  to  carry  off  all  water. 
Provide,  also,  a  float  vacuum  breaker  actuated  by  the 
water  level  in  the  condenser  so  that  the  vacuum  will 
be  automatically  destroyed  in  case  water  rises  beyond 
the  safe  level. 

AIR  LIFT  PUMPS 

IN  a  mine  in  Mexico,  where  there  was  considerable 
trouble  with  other  forms  of  pumps,  the  air  lift 
was  finally  installed  to  handle  the  sand  and  the 
slimes  from  the  mills.  Two  lifts  were  used,  one 
with  a  2^-in.  lift  pipe  having  65  per  cent  submergence, 
the  tube  discharge  being  lifted  18  ft.  The  other  lift 
was  a  3^-in.  pipe  with  54  per  cent  submergence  and 
an  effective  lift  of  38  ft.  It  was  thought  best  to  hav^ 
the  well  pipes  of  generous  dimensions,  and  accord- 
ingly a  3>4-in.  well  pipe  was  laid  in  the  lower  lift,  and 
a  4-in.  pipe  in  the  larger  one. 
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DIAGRAMMATIC    SKETCH    OP    ARRANGEMENT    OB^    2    AIR    LIFTS 
FOR    MINE     WORK 

During  2  yr.  they  were  looked  at  but  once,  and 
the  repairs  consisted  of  2  nozzles  and  an  8-ft.  length  of 
25^-in.  pipe,  for  the  2  lifts.  The  lower  or  sand  lift 
was  plugged  up  at  one  time,  but  by  closing  the  inlet 
or  outlet  and  turning  on  high-pressure  air  the  ob- 
struction was  easily  removed.  The  original  air  pres- 
sure as  figured  was  25  lb.  per  sq.  in.,  but  better  results 
were  had  with  28  lb.  The  consumption  of  air  varies 
from  2^/2  to  3  cu.  ft.  for  each  cubic  foot  of  sand  or  slime 
lifted  depending  on  the  dilution  of  the  material.  For 
the  final  lift  of  38  ft.,  a  minimum  dilution  of  5  to  1  is 
necessary  to  give  good  results.  The  lower  or  18-ft 
sand  lift  is  run  on  a  3  to  1  dilution  to  avoid  excessive 
handling  of  solution. — Colo.  School  of  Mines'  Mag. 
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USE  AND  ABUSE  OF  REFERENCE  MARKS 

After  setting  valves  or  determining  the  position  of 
the  piston  with  reference  to  the  crosshead,  it  is  always 
well  to  get  reference  marks,  which  can  be  used  to 
check  up  in  future  operations. 

There  is,  however,  a  tendency  on  the  part  of  some 
engineers  to  cover  their  machines  with  all  kinds  of 
marks  which  are  unintelligible  to  anyone  else,  or  even 
to  the  one  who  made  them  after  he  has  had  time  to 
forget  what  they  mean.  Careless  men  in  the  handling 
of  machinery  will  also  make  dents  and  scratches  which 
either  obliterate  the  useful  reference  marks,  or  confuse 
the  whole  situation. 

Recently  a  young  engineer  took  charge  of  a  plant 
where  his  predecessor  had  been  of  the  kind  which 
leaves  its  trademark,  in  the  shape  of  prick  punches  and 
bruises  on  everything  which  it  touches.  In  the  course 
of  time  it  was  necessary  to  remove  the  piston,  and  as 
the  rod  was  screwed  into  the  crosshead,  and  someone 
had  used  a  Stilson  wrench  on  the  rod,  it  was  heavily 
scored,  and  in  addition  there  were  a  great  number  of 
prick  punch  marks  along  the  rod  and  on  the  cross- 
head,  where  tram  rods  had  been  used.  The  engineer 
set  his  dividers  to  a  mark  in  the  rod  and  one  on  the 
crosshead,  then  scratched  the  dividers  in  the  floor,  to 
make  a  record  of  the  distance,  and  left  them,  on  the 
window  sill  with  other  tools. 

When  the  piston  was  being  replaced,  a  helper 
reached  for  the  dividers,  dropped  them  on  the  floor 
and  then  looked  for  the  scratch  mark  which  meantime 
was  rubbed  out  by  the  walking  about.  The  dividers 
were  tried  and  the  distance  corresponded  to  that  be- 
tween a  prick  punch  mark  on  the  rod  and  one  on  the 
crosshead,  so  it  was  taken  to  be  correct  and  the  jam 
nut  was  tightened  up. 

When  the  engine  was  started,  owing  to  clearance 
between  crosshead  and  stop  guides,  and  the  fact  that 
the  rod  had  been  set  too  short,  the  piston  came  up 
against  the  crosshead,  fortunately  without  force 
enough  to  break  things,  but  enough  to  pound  and 
spring  the  piston  rod  up  and  down  at  each  stroke.  It 
was  necessary  to  run  back  the  jam  nut  and  find  the 
proper  position  of  the  piston,  by  taking  off  the  cylinder 
head  and  measuring  up  the  clearance.  After  it  was 
all  done,  the  young  engineer  concluded  to  draw-file 
his  piston  rod  in  order  to  remove  all  marks,  then  to 
work  out  the  marks  on  the  crosshead,  and  to  start 
with  a  fresh  set  of  marks,  which  had  nothing  to  con- 
fuse it. 

This  is  only  to  show  that  where  a  great  number  of 
marks,  both  prick  punch,  Stilson  wrench,  pliers  and 
hammer  bruises  are  made  all  over  the  machine,  it  not 
only  spoils  the  surface  of  the  machine,  but  also  defeats 
the  purpose  for  which  the  marks  are  made.  These 
marks  should  always  be  made  in  an  inconspicuous 
position,  so  that  they  will  not  injure  the  appearance 
of  the  machine  and  should  also  be  placed  where  they 
will  not  be  likely  to  be  effaced  in  the  course  of  clean- 
ing and  polishing.  Also,  the  distance  between  marks 
should  be  prick-punched  on  some  part  of  the  frame 
where  they  will  be  out  of  the  way  as  a  matter  of  per- 
manent record. 
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ASSISTANCE 

No  matter  how  long  the  operating  engineer  has 
l)een  on  the  job,  he  is  constantly  being  brought  up 
against  new  problems  that  keep  him  studying  and 
cause  him  to  look  to  others  for  assistance.  These 
(lays  of  high  steam  pressure  bring  about  conditions 
that  are  quite  different  from  the  ones  of  earlier  times. 

A  recent  example  that  came  under  our  observa- 
tion, shows  how  a  little  assistance  that  was  just  be- 
yond the  experience  of  the  old  engineer  explained 
away  troubles  that  would  have  caused  much  worry 
and  the  expenditure  of  considerable  money. 

Water  for  boilers  was  obtained  from  an  artesian 
well  that  produced  a  hard  water,  but  which  was  suc- 
cessfully treated  with  boiler  compound.  A  second 
well  was  drilled  and  at  the  same  time  new  boilers 
were  installed  and  the  pressure  raised.  Boiler  com- 
pound had,  up  to  this  time,  done  its  work  well ;  but 
after  the  change,  there  appeared  in  the  boiler  a  sub- 
--tance  that  was  called  sand,  and  the  amount  of  it 
was  large.  The  engineer  called  it  sand  and  it  looked 
and  felt  like  sand.  It  was  thought  to  come  from 
the  new  well  and  plans  were  made  for  the  construction 
(if  filters  to  get  rid  of  this  troublesome  stuff.  An 
inspection  of  the  substance  under  the  microscope  of 
the  chemist  at  once  showed  it  to  be  composed  of 
crystals  of  calcium  sulphate  and  no  sand  was  visible. 
A  study  of  the  water  under  the  new  conditions  at 
iince  explained  the  cause.  The  higher  pressure 
brought  the  heat  to  just  the  point  where  this  particu- 
lar chemical  was  precipitated,  which  did  not  occur 
under  the  lower  pressures.  This  gave  operating  con- 
ditions that  were  totally  unlike  the  former  ones  and 
required  quite  different  treatment  in  the  boiler.  The 
old  engineer,  with  all  his  expertness,  could  not  have 
anticipated  this  condition,  yet  it  required  only  a  few 
minutes  of  the  chemist's  time  to  solve  the  difficulty 
and  stop  the  useless  expenditure  of  money  for  appa- 
ratus that  could  not  accomplish  the  desired  result  and 
to  formulate  a  line  of  treatments  that  boiler  com- 
pounds could  not  help.  They  were  doing  all  that 
was  expected  of  them. 

The  moral  of  this  story  is  quite  plain  and  is  to  this 
effect :  that  the  operating  engineer  must  always  be 
a  student.  New  conditions  are  arising  that  are  out- 
side his  experience  and  while  evident  to  his  brother 
in  the  chemical  line,  yet  they  are  to  him  as  unknown 
as  is  his  art  to  the  chemist.  Discussion  of  such  ex- 
periences and  the  remembrance  of  such  discussion  is 
the  valuable  result  that  comes  with  craftsman's  jour- 
nals and   from   association   meetings. 


BOILER  INSPECTION 

Speaking  of  the  need  of.  license  law,  why  not  at 
the  same  time  a  law  to  compel  the  inspection  of 
boilers  for  every  high  pressure  steam  plant  of  any 
description  before  the  owner  is  allowed  to  put  it  into 
service ;  and  to  make  such  inspection  necessary  at 
least  once  or  twice  a  year?  At  Alva,  Okla.,  recently 
occurred  a  forceful  argument  as  to  the  necessity  for 
such  a  law. 


About  a  month  ago  a  boiler,  said  by  an  old  time 
inspector  to  be  of  a  type  discontinued  over  15  yr. 
ago,  exploded,  killing  one  man  and  seriously  injuring 
another.  A  year  ago  this  boiler  bagged  badly  in  a 
large  flue,  the  boiler  being  of  return-tubular,  traction 
engine  type.  The  owner  pulled  it  into  Alva  and  took 
the  machine  to  the  Alva  Machine  Works  and  ordered 
the  bag  driven  back.  The  manager  of  the  works  looked 
the  boiler  over  and  condemned  it  as  unsafe  for  further 
service  as  he  knew  it  to  be  a  secondhand  machine 
purchased  several  years  previous  and  even  then  in  bad 
condition.  Upon  this  the  owner  borrowed  a  jackscrew 
and  placing  it  against  the  bag  forced  it  back  as  best 
he  could,  the  metal  being  cold. 

The  day  previous  to  the  explosion  an  ex-inspector 
passed  by  when  the  machine  was  working  at  155  lb. 
pressure  and  told  the  operating  engineer  that  it  was 
unsafe  and  the  operator  quit  that  night.  The  inspector 
also  told  the  owner  that  he  was  doing  a  dangerous 
thing  and  advised  him  to  lower  his  pressure  to  at 
least  130  lb.  and  even  at  that  there  would  still  be  great 
danger. 

On  the  following  morning,  after  the  original  en- 
gineer had  quit,  an  inexperienced  man  was  put  on  the 
engine  with  a  helper  to  get  up  steam.  The  owner 
claims  that  there  was  onl}-  65  lb.  but  no  one  knows 
what  the  pressure  was  when  the  explosion  occurred. 
The  engineer  who  had  quit  went  to  the  man  operat- 
ing the  boiler  and  to  the  owner,  telling  them  to  draw 
the  fires  and  get  away  while  they  could,  but  was 
laughed  at  for  his  fears  and  left.  He  was  gone  15 
min.  when  the  old  bag  began  tearing  and  an  instant 
after  broke  lose  almost  from  end  to  end,  blowing  the 
new  operator  who  was  in  charge  of  the  fire  box  180  ft., 
and  scalding  the  helper.  Fortunately  the  rest  of  the 
men  had  heeded  the  warning  and  kept  back. 

Fire  from  the  fire  box  was  blown  into  the  stacks 
of  wheat,  destroying  3  of  them,  and  burning  the 
thresher,  entailing  a  property  loss,  considering  the 
boiler  and  engine  as  practically  worthless,  of  about 
$2000. 

On  inspection  it  was  found  that  the  fusible  plug 
had  melted  out  at  some  time  and  a  tooth  from  the 
thresher  cylinder  had  been  screwed  into  the  machine. 
It  is  easy  to  see  where  at  least  one  cripple  and  one 
killed  could  have  been  saved  with  a  proper  inspection 
law  in  force. 

Of  course,  boilers  will  sometimes  explode,  spite  of 
all  precautions,  but  in  this  case  there  was  plenty  of 
warning,  and  no  reason  why  risk  should  have  been 
taken,  except  the  avarice  of  the  owner,  as  the  boiler 
should  have  gone  to  the  junk  heap  years  ago,  and 
would  have  under  any  proper  system  of  regular  state 
inspection.  It  is  well  to  have  license  law,  for  the  pro- 
tection of  operators,  the  insuring  of  proper  care  of  the 
plant  and  the  safety  of  the  public,  but  with  it  must  be 
linked  a  boiler  inspection  law,  to  make  certain  that 
competent  operators  shall  not  be  placed  in  great  danger 
through  the  cupidity  or  ignorance  of  the  owners,  and 
this  danger  is  even  greater  in  portable  and  small 
plants,  than  in  the  case  of  large  power  stations. 


916 


PRACTICAL    ENGINEER 


September  15, 1913 


SILVER  ANNIVERSARY  OF  THE  AMERICAN  BOILER 
MANUFACTURERS'  ASSOCIATION 


FOR  months  the  plans  were  in  the  making;  by  the 
officers  of  the  A.  B.  M.  A.,  to  get  a  series  of 
valuable  papers  and  discussions,  and  by  the  sup- 
ply men,  to  arrange,  in  conjunction  with  the  local 
committee,  the  elaborate  entertainment.  And  the 
plans  were  well  perfected  and  carried  out,  from  the 
first  address  of  welcome  by  Mayor  Baker  on  Monday 
to  the  last  toast  at  Thursday  evening's  banquet. 

In  all  lines  of  manufacture,  competition  and  in- 
creasing cost  of  materials  and  labor  are  compelling  a 
careful  study  of  how  to  obtain  greatest  effectiveness, 
and  this  spirit  was  the  keynote  of  the  meeting.  It 
was  manifest  in  the  desire  to  bring  about  uniform 
specifications  for  boilers  in  different  states  and  thus 
do  away  with  the  burdens  imposed  when  needless  dif- 
ferences in  state  laws  and  city  ordinances  require  great 
variety  in  materials  and  methods  of  manufacture. 
Also  in  the  keen  interest  displayed  in  the  papers  on 
Shop  Efficiency  and  Factory  Costs  and  the  lively  dis- 
cussion which  these  evoked. 

Growth  of  the  Association  and  its  increased  influ- 
ence were  manifest  in  the  large  attendance  at  the  meet- 
ing of  both  boiler  manufacturers  and  those  who  supply 
them  with  material  and  tools  and  a  still  larger  attend- 
ance in  future  years  was  made  certain  by  the  thor- 
oughly enjoyable  and  profitable  meetings  and  outings. 

Monday 

^^ELCOME  to  Cleveland  was  extended  by  Mayor 
Baker  and  fittingly  accepted  by  President  E.  D. 
Meier,  after  which  A.  V.  Cannon  spoke  as  to  the  status 
of  Uniform  Boiler  Specifications  before  the  law,  and 
gave  an  idea  of  what  could  be  accomplished  and  the 
way  to  go  about  it.  As  a  matter  of  law,  a  federal 
statute  cannot  be  passed  which  would  accomplish  the 
desired  result  for  such  a  law  could  apply  only  to  boilers 
made  in  one  state  and  shipped  into  another,  and  this 
would  not  avoid  or  displace  regulations  of  a  state  or 
city  as  to  boilers  to  be  used  in  that  state  or  city. 

It  is  necessary,  therefore,  to  influence  legislation 
in  each  state  or  city  so  as  to  bring  about  uniformity 
in  such  laws,  ordinances  and  rules  as  established  by 
the  dift'erent  communities,  and  the  adoption  of  a  uni- 
form specification  by  the  manufacturers  gives  a  basis 
for  action  by  the  legislatures  and  commissions  which 
they  will  be  likely  to  give  careful  consideration. 

Monday  evening  was  devoted  to  a  reception  at  the 
Hollenden  Hotel  to  members,  guests  and  their  ladies, 
who,  by  the  way,  received  continuous  courtesies 
throughout  the  meeting;  an  automobile  trip  on  Tues- 
day, theater  party  on  Tuesday  evening  in  conjunction 
with  the  men,  who  also  acted  as  adjuncts  to  Wednes- 
day's steamer  trip  to  Cedar  Point,  and  a  shopping 
trip  followed  by  a  theater  matinee  party  on  Thursday. 

Boiler   Specifications 

'PHESE  were  the  main  points  of  interest  on  Tuesday 
at  both  sessions.  The  Committee  on  Uniform 
Specifications  and  Construction  of  Boilers  made  its 
report  which  confirmed  the  recommendations  of  last 
year,  given  in  Practical  Engineer  for  April  15  issue, 
1912,  and  expressed  the  opinion  that  general  principles 
and  features  of  construction,  only,  should  be  embodied, 
leaving  details  to  be  varied  to  suit  different  localities; 


also  that  in  all  laws  and  rules,  progress  should  be 
provided  for  by  the  power  to  amend  rules  on  60  or  90 
days'  notice  as  changes  might  be  found  desirable.  At 
the  meetings,  the  National  Association  of  Tubular 
Boiler  Manufacturers  was  present  in  joint  session  and 
the  feeling  was  unanimous  that  in  securing  uniformity 
in  specifications  and  laws  the  2  associations  could  and 
should  work  together. 

The  National  Association,  composed  of  34  makers 
of  tubular  boilers  has  adopted  a  standard  of  material 
and  design  for  its  product  and  a  list  of  standard  dimen- 
sions of  sizes  which  will  be  given  in  full  in  an  early 
issue. 

The  opinion  of  the  speakers  was  the  common  sense 
view  that  boiler  material  should  be  specified  and  used 
according  to  its  strength,  ductility  and  chemical  make- 
up, as  shown  by  tests,  rather  than  by  brands ;  and  it 
was  recommended  that  plate  be  stamped  to  the  nearest 
100-lb.  tensile  strength  and  always  in  3  places  so  lo- 
cated as  to  remain  on  the  sheet  after  cutting  and  form- 
ing, that  the  figures  may  be  readily  seen  by  the  in- 
spector. 

For  the  framing  of  a  proposed  uniform  law  the 
meeting  adopted  the  report  of  the  committee,  that  a 
special  committee  of  5  be  appointed  to  confer  with  the 
committee  of  the  National  Conference  on  Uniform 
Laws  and  to  consult  with  a  lawyer  in  order  to  get 
proper  and  legal  wording  for  the  law. 

Mr.  Kellogg,  president  of  the  Tubular  Boiler  Man- 
ufacturers, showed  the  impossibility  of  manufacturing 
or  even  ordering  materials  in  advance  of  securing  an 
order  on  account  of  the  diversity  in  requirements  of 
states  and  cities,  and  the  consequent  increase  in  cost 
of  boilers  to  buyers  without  any  corresponding  added 
value.  He  showed  that  Indiana  had  passed  a  law 
along  the  line  of  the  National  Association's  standards 
and  other  states  were  taking  time  to  go  over  them 
carefully  rather  than  hurriedly  add  to  the  existing 
diversity,  which  shows  the  value  of  having  a  uniform 
standard  agreed  upon  by  those  most  familiar  with  the 
industry. 

Wm.  M.  Taylor  of  the  Chandler  &  Taylor  Co., 
emphasized  the  value  of  a  standard  which  legislative 
commissions  may  use  as  a  basis,  and  pointed  out  that 
the  Massachusetts  and  Ohio  Rules  cannot  become  uni- ' 
versal  for  political  reasons  and  because  of  expense 
involved  in  inspection.  The  insurance  companies  will 
always  do  a  considerable  and  increasing  part  of  the 
inspection  which  cuts  down  the  state  fees,  hence  the 
fund  from  which  the  expenses  of  the  state  inspection 
are  paid,  and  changes  on  60  to  90  days'  notice  are 
feared  by  local  political  bodies. 

Readiness  of  inspection  boards  to  cooperate  at 
all  times,  and  their  desire  for  suggestion  and  criti- 
cism were  voiced  by  C.  H.  Wirmel,  chief  inspector  of 
Ohio.  He  also  took  a  dig  at  the  boiler  and  steel  men 
for  their  lack  of  interest  when  notified  of  a  meeting 
of  the  state  inspection  board  and  invited  to  attend. 

Inspector  Baumhart  stated  that  in  his  experience 
the  use  of  thick  plates  had  nothing  to  do  with  leaky 
seams.  These  are  due  to  formation  of  scale  or  oil 
film  or  else  poor  workmanship,  and  thin  plates  are 
as  likely  to  have  trouble  as  thick.  A  very  little  oil 
will,  however,  cause  a  great  deal  of  trouble. 
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Efficiency 

L^  I.  Yeomans  spoke  on  Factory  Efficiency,  stating 
*  as  the  principles,  which  are  the  same  for  all  organ- 
izations whether  shop  or  power  plant :  1.  Labor  Sav- 
ing Equipment  to  reduce  hard  physical  labor  to  a 
minimum.  2.  Division  of  Labor  to  permit  specializa- 
tion and  reduce  time  of  performance  and  increase  skill. 
3.  Determination  of  Best  Methods  and  Routine  and 
reduce  standards  to  written  form  so  as  to  leave  nothing 
to  guesswork  or  chance.  4.  Supervision,  to  insure  that 
standards  are  followed.  5.  Arrangement  of  Equipment 
to  avoid  unnecessary  labor.  6.  Choice  of  Materials 
and  Apparatus  best  suited  to  the  work.  7.  Incentive  to 
the  Men  to  do  their  best  at  all  times.  8.  Comfortable 
and  Cheerful  Working  Conditions.  He  showed  that 
low  cost  of  supervision  does  not  always  mean  low 
total  cost,  as  it  may.  result  in  carelessness  in  doing 
work  and  the  use  of  poor  methods.  He  emphasized 
the  need  of  adequate  storage  space  for  materials  near 
to  the  point  where  they  are  to  be  used  and  getting 
tools  and  materials  on  the  job  before  commencing,  so 
that  the  man  doing  the  work  need  not  be  hindered. 
He  advocated  the  man  on  the  job  staying  there  and 
the  supervisor  doing  the  walking  about,  both  that  he 
may  keep  track  of  the  work  and  to  save  confusion 
among  the  men.  A  chance  to  increase  his  earnings 
materially  is  the  most  effective  argument  to  keep  each 
man  on  his  job  continuously. 

Flange  or  Firebox 

'PHOMAS  E.  Durban,  general  manager  of  the  Erie 
City  Iron  Works,  in  a  paper  on  Uniform  Boiler 
Specifications,  spoke  of  the  better  boilers  and  lower 
costs  which  could  be  secured  by  uniformity  and  em- 
phasized the  fallacy  of  brands  as  a  method  of  specifying 
steel.  He  showed  that  from  65  to  93  per  cent  of  the 
material  marked  flange  steel  met  all  the  requirements 
of  fire  box  steel,  and  stated  that  as  fire  box  steel  had 
somewhat  greater  ductility,  it  would  seem  better  fitted 
for  flanging  in  the  heads  than  the  flange  steel  now 
specified  in  some  rules,  while  the  flange  steel  would 
seem  quite  suitable  for  sheets.  His  experience,  with 
which  other'  members  agreed,  was  that  uniform  re- 
quirements should  be  urged  and  adopted  in  all  cities 
and  states,  and  materials  specified  by  what  they  will 
do,  not  by  name. 

W.  C.  Connelly,  in  speaking  of  Shop  Costs,  gave 
4  per  cent  as  the  proper  depreciation  on  buildings  and  7 
per  cent  on  equipment,  but  this  would  be  low  for  power 
plant  equipment.  He  advocated  careful  division  of  all  ex- 
penses into  items  to  show  where  there  was  unwarranted 
cost  and  the  basing  of  overhead  charge  on  labor  cost 
rather  than  on  selHng  cost,  the  charge  for  overhead  being 
in  his  experience  125  per  cent  of  the  labor  cost.  At  the 
close  of  his  address  and  the  discussion,  a  committee 
on  uniform  cost  accounting  was  authorized  to  be  ap- 
pointed by  the  president. 

As  already  mentioned,  Wednesday  was  taken  up  by 
an  excursion  to  Cedar  Point  on  which  much  committee 
work  was  done  and  much  good  fellowship  cultivated. 
Thursday  was,  therefore,  devoted  closely  to  business, 
committee  reports,  elections  and  discussions  of  policy. 
To  conclude  the  pleasant  days  fittingly,  a  banquet 
on  Thursday  evening  closed  the  program.  It  was  pre- 
sided over  by  Colonel  Meier  in  his  usual  happy 
fashion,  introducing  as  speakers :  M.  P.  Mooney, 
H.  D.  Sayle,  Gen.  Geo.  Uhler  and  J.  H.  Porch. 


The  following  officers  were  elected  by  the  Amer- 
ican Boiler  Manufacturers'  Association  on  Thursday : 
President,  E.  D.  Meier,  New  York,  N.  Y. ;  secretary, 
J.  D.  Farasey,  Cleveland,  O. ;  treasurer,  Jos.  F.  Wang- 
ler,  St.  Louis,  Mo.;  first  vice-president,  T.  M.  Rees, 
Pittsburgh,  Pa. ;  second  vice-president,  J.  Don  Smith, 
Charleston,  S.  C. ;  third  vice-president,  H.  D.  Mackin- 
non,  Bay  City,  Mich. ;  fourth  vice-president,  L.  E. 
Connelly,  Cleveland,  O. ;  fifth  vice-president,  R.  Joy, 
Oswego,   N.   Y. 

The  twenty-sixth  annual  convention  will  be  held 
at  New  York  City  some  time  in  September,  1914. 

Officers  elected  by  the  associate  members  of  A.  B. 
M.  A.  are :  President,  J.  T.  Corbett,  J.  T.  Ryerson  & 
Son,  Chicago,  111. ;  vice-president,  Thos.  Aldcorn,  Chi- 
cago Pneumatic  Tool  Co.,  New  York,  N.  Y. ;  treasurer, 
D.  J.  Champion,  Champion  Rivet  Co.,  Cleveland,  O. ; 
secretary,  F.  B.  Slocum,  The  Continental  Iron  Works, 
Brooklyn,  N.  Y. 

Executive  committee:  W.  O.  Duntley.  Chairman, 
president  Chicago  Pneumatic  Tool  Co.,  Chicago,  111. ; 
W.  H.  S.  Bateman,  sales  agent.  The  Champion  Rivet 
Co.,  Philadelphia,  Pa.,  The  Parkesburg  Iron  Co.,  The 
Chicago  Pneumatic  Tool  Co.;  D.  J.  Champion,  vice- 
president  and  general  manager.  The  Champion  Rivet 
Co.,  Cleveland,  O. ;  George  W.  Denyven,  Arthur  C. 
Harvey  &  Co.,  Boston,  Mass. ;  George  H.  Partridge, 
Engineers'  Catalog,  New  York,  N.  Y.;  A.  M.  Mueller, 
Jos.  T.  Ryerson  &  Son,  Chicago,  111. 

Following  resolutions  of  thanks  were  adopted  bv 
theA.  B.  M.  A.: 

Whereas :  The  American  Boiler  Manufacturers' 
Association,  in  Twenty-fifth  Annual  Convention  as- 
sembled at  Cleveland,  Ohio,  appreciating  the  warm 
welcome  accorded  us  in  the  Sixth  City,  the  iron  rival 
of  Pittsburgh,  desires  to  make  formal  expression  of 
our  thanks  by  unanimous  vote  to  the  following: 

To  the  Honorable  Newton  D.  Baker,  Mayor  of 
Cleveland,  who  welcomed  us  at  our  opening  session 
in  such  eloquent  fashion  and  with  such  keenly  sym- 
pathetic understanding  of  our  aims  and  purposes. 

To  the  management  of  the  Hollenden  Hotel  and 
of  the  Cedar  Point  Resort  Company,  for  courtesies 
extended  and  for  efficiently  looking  after  our  comfort 
and  pleasure. 

To  the  American  Shipbuilding  Company,  through 
James  C.  Wallace,  through  whose  good  offices  our 
ladies  enjoyed  the  elegant  luncheon  at  the  Clifton 
Club,  Lakewood. 

To  the  Board  of  Supervising  Inspectors  of  the 
United  States  Government,  who  sent  us  such  a  cour- 
teous and  able  representative  in  the  person  of  Capt. 
M.  B.  Nelson,  Supervising  Inspector  for  the  Ninth 
District. 

To  his  Excellency  the  Governor  of  Alassachusetts 
for  appointing  as  his  representative  George  A.  Luck, 
Chairman  of  the  Massachusetts  Board  of  Boiler  Rules, 
whose  genial  manners  made  him  many  friends. 

To  the  representatives  of  the  Ohio  State  Board  of 
Boiler  Rules,  Messrs.  H.  A.  Baumhart,  Member  of  the 
Board,  and  C.  H.  Wirmel,  Chief  Inspector,  for  their 
attendance  and  interest. 

To  the  Local  Committee  of  Arrangements  for  their 
careful  attention  to  all  details  tending  to  make  the 
convention  successful  and  enjoyable. 

To  the  local  and  other  contributors  to  the  enter- 
tainment fund. 

And  finally  to  the  daily  and  technical  press  for 
reports  of  our  proceedings. 
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IMPROVEMENT   FOR  RECORDING 
INSTRUMENTS 

As  the  demand  for  high  grade,  accurate  and  dur- 
able recording  instruments  has  been  increasing 
rapidly  during  the  past  few  years,  the  manu- 
facturers of  such  instruments  have  endeavored 
to  meet  the  many  requirements,  with  the  result  that 
the  up-to-date  recording  instrument  has  many  marked 
improvements  over  the  types  formerly  on  the  market. 
The  Industrial  Instrument  Co.,  of  Foxboro,  Mass., 
which  manufactures  an  extensive  line  of  improved 
recording  instruments,  has  just  perfected  a  new 
attachment  for  recorders,  for  which  patents  are  pend- 
ing, and  which  will   interest  our  readers. 

This  attachment  is  called  an  automatic  release  pen 
lifter.  It  can  be  attached  to  any  Foxboro  improved 
recorders.  It  is  a  simple  device  consisting  of  a  Ger- 
man silver  strip  mounted  on  a  special  holder,  which 


AUTOMATIC  RELEASE  PEN  LIFTER 

is  inserted  under  a  screw  head  which  holds  the  chart 
disk.  A  slight  pressure  on  a  small  lever  brings  the 
strip  up  against  the  pen  arm  and  lifts  the  pen  from 
the  chart.  Friction  holds  it  in  the  raised  position, 
thus  giving  the  operator  free  use  of  both  hands  for 
removing  the  used  chart  and  supplying  a  new  one. 
When  the  door  is  closed,  the  pen  arm  is  automatically 
released  and  the  peri  returns  to  its  position  on  the 
chart.  This  automatic  feature  makes  it  impossible 
for  the  operator  to  forget  and  leave  the  instrument 
out   of  commission. 

The  device  is  neat,  and  not  only  helps  in  the 
changing  of  charts  but,  what  is  more  important,  does 
away  entirely  with  the  necessity  of  handling  the  pen 
arm,  with  possibility  of  afifecting  the  adjustment  due 
to  a  slip  or  accidental  strain.  It  also  prevents  acci- 
dents commonly  resulting  in  spreading  ink  where  it 
does  not  belong  and  is  not  desired.  It  is  an  improve- 
ment which  will  at  once  appeal  to  users  of  recorders 
as  most  practical  and  useful. 


OTIS  ELEVATOR  CONTROLLER 
PARTS  CABINET 

IN  order  to  facilitate  and  quicken  repair  service  in 
the  event  of  unexpected  breakdowns,  or  worn  parts 
on  elevator  controllers,  there  has  been  designed  by 
the   Otis   Elevator   Co.,    New   York   City,   for  the 
convenience  of  engineers  and  all  who  are  responsible' 
for  elevator  maintenance,  a  useful  device  shown  in  the 
illustration. 

This  is  a  compact,  strongly  made  steel  box  and  con- 
tains the  essential  parts  of  the  type  of  controller 
furnished  with  the  elevator  machine  installed  from  it 
the  engineer  may,  at  an  instant's  notice,  replace  a 
worn  part  of  the  controller,  and  by  referring  to  the 


CONTROLLER   PARTS  CABINET 

catalog  on  the  inside  of  the  cabinet  cover,  order 
immediately  a  new  part  to  replace  the  part  removed, 
keeping  the  cabinet  complete  for  repair  work,  at  all 
times. 

At  present,  these  cabinets  are  being  manufactured 
for  direct-current  controllers  only,  and  are  furnished 
for  the  familiar  types  of  controllers  used  with  Otis 
Standard  drum  and  traction  machines  of  all  voltages. 

Di-XATUR,  III.,  is  considering  the  proposition  of 
installing  a  sanitary  sewage  disposal  plant  to  take  care 
of  both  domestic  sewage  and  industrial  waste.  Prelim- 
inary surveys  of  the  river,  from  whence  Decatur  derives 
its  water  supply,  are  now  being  made  by  the  state  water 
survey  and  on  completion  of  its  report  some  definite 
action  will  be  taken. 


Our  duty   is   to   be   useful  —  not   according   to   our 
desires  but  according  to  our  powers. 

— Amiel's  Journal. 
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COAL  STORAGE   UNDER   WATER 

AN  unique  coal  storage  plant  has  recently  been 
erected  by  the  Indianapolis  Liglit  &  Meat  Com- 
pany of  Indianapolis.  It  is  unique  in  that  pro- 
vision has  been  made  for  submerging  the  coal 
under  the  water  to  prevent  spontaneous  combustion. 
The  plant  has  a  total  storage  capacity  of  30,000  tons 
and  provides  against  coal,  shortage  due  to  strikes  at 
the  mines  or  on  the  railroads  and  to  car  shortage  on 
the  railroads. 

The  plant  consists  of  a  large  concrete  pit  as  shown 
in  the  illustration,  300  ft.  long  by  100  ft.  wide  and  28 
ft.  deep.  It  is  18  ft.  below  ground  level,  having  a  10-ft. 
wall  rising  above  the  ground.  Below  the  ground  the 
wall  slopes  at  an  angle  of  45  deg.,  this  being  done 
only  to  reduce  the  cost  of  construction.  This  makes 
the  pit  72  ft.  wide  by  272  ft.  long  on  the  bottom. 
The  concrete  is  from  12  to  18  in.  thick  and  is  rein- 
forced throughout  with  twisted  ^-in.  square  rods  to 
withstand  any  pressure  from  water  that  may  rise  in 
the  gravel  around  the  pit. 


fitted  with  a  drain-pipe  which  carries  the  water  to 
either  of  2  manholes,  one  at  each  end  of  the  pit.  The 
outlet  openings  are  protected  by  gratings  to  prevent 
any  coal  from  entering  the  drain-pipe. 

The  pit  was  designed  by  Thos.  A.  Wynne,  vice- 
president  of  the  company,  and  was  built  under  his 
supervision.  The  locomotive  crane  and  bucket  were 
furnished  by  The  Brown  Hoisting  Machinery  Co.,  of 
Cleveland,  Ohio. 

NEW  PORCELAIN  STRAIN 
INSULATOR 

ANEW  porcelain  strain  insulator  of  high  mechan- 
ical and   electrical   strength,   recommended   for 
use  on  1500-volt  d.c.  railway  work  and  on  2200- 
volt  transmission  lines,  has  just  been  placed  on 
the  market  by  the  Westinghouse  Electric  &  Mfg.  Co. 
These  insulators  are  of  the  interlinking  type,  making  it 
impossible  for  cables  to  separate  even  if  the  insulator 


COAL   HANDLING    CRANE    AND    .STORAGE    PIT 

Through  the  middle  of  the  pit  lengthways,  there  is 
a  row  of  concrete  piers  placed  15  ft.  centers.  These 
piers  support  a  trestle  on  which  there  runs  a  standard 
gage  track.  A  standard  15-ton  Brownhoist  locomotive 
crane  travels  back  and  forth  on  this  trestle  handling 
the  coal  on  both  sides  with  a  Brownhoist  2  yd.  coal 
grab  bucket,  suspended  on  a  40-ft.  boom.  The  crane 
and  bucket  are  operated  by  one  man  from  his  stand 
in  the  cab.  Being  self-propelled  and  equipped  with 
M.C.B.  trucks,  couplers  and  steam  brake,  the  crane 
does  the  switching  of  the  cars  ofif  and  on  the  trestle. 
The  coal  cars  are  run  out  on  the  trestle  with  the  crane 
and  dumped.  And  when  the  coal  is  required  in  the 
power  house  it  is  loaded  into  cars  by  the  crane  and 
carried  to  the  boilers. 

Forty-pound  rails  are  imbedded  in  the  bottom  of 
the  pit,  on  18-in.  centers,  with  Yz-m.  of  the  head  stand- 
ing above  the  surface  of  the  concrete.  When  the  grab 
bucket  is  working  on  the  bottom  of  the  pit,  the  rails 
prevent  the  bucket  from  striking  the  concrete. 

The  pit  is  filled  with  water  up  to  the  ground  level, 
and  covers  13,000  tons.  The  water  is  pumped  into  the 
pit  by  a  4-in.  centrifugal  pump,  taking  the  water  from 
the  power  house  supply  well,  and  the  water  enters  the 
pit  at  the  ground  level.  Through  the  center  of  the 
pit  and  beneath  the  trestle  there  is  a  trough  12  ft. 
wide  and  1  ft.  deep  which  serves  as  a  drainage.     It  is 


FIG.    1.      NEW    PORCELAIN    STRAIN    INSULATOR 

is  shattered.  A  large  creepage  distance,  provided  by 
the  shape  of  the  insulator,  makes  it  suitable  for  high 
voltages.  The  smallest  size  of  these  insulators  has 
a  flash-over  voltage  on  rain  tests  of  over  13,000  volts. 


FIG.    2.      THREE    VIEWS    OF    THE    NEW    PORCELAIN    INSULATOR 

and  the  larger  size,  over  20,000  volts.  The  tensile 
strength  of  the  larger  size  insulator  is  over  23,000 
lb.,  its  size  is  5  by  4>4  by  4V2  in.  The  dark  brown 
color  of  the  glaze  aids  in-  avoiding  the  attention  of 
mischievously  inclined  persons. 


A  METHOD  OF  AVOIDING  coutinual  tearing  up  of  the 
streets  is  practised  in  European  cities  which  might  well 
be  copied  both  by  municipalities  and  industrial  plants  in 
this  country.  In  Prague,  the  space  under  the  sidewalk 
is  used  for  telephone,  telegraph  and  electric  light  wires, 
and  in  some  streets  also  for  gas  pipes  and  connections  of 
the  buildings  with  sewers.  Each  autumn  the  department 
of  Public  Works  invites  Public  .Service  Corporations  to  a 
meeting  in  which  all  matters  of  contemplated  improve- 
ments are  talked  over  and  arrangements  made  for  the 
opening  of  streets  and  putting  down  of  conduits  as 
may  be  necessary,  all  to  be  done  at  one  time  so  that  dif- 
ferent companies  will  not  have  to  tear  up  the  same 
streets  during  the  year.  In  Glasgow,  before  any  street  is 
renewed  or  paved,  all  departments  likely  to  open  the 
street  are  notified  to  give  them  an  opportunity  of  examin- 
ing the  pipes  or  making  necessary  repairs,  alterations  or 
renewals  before  the  pavement  is  laid,  thus  avoiding  what 
is  so  frequently  seen  in  this  country,  the  tearing  up  of  a 
paving  which  has  been  down  but  a  short  time  in  order 
to  make  some  change  in  an  underground  conduit  or  main. 
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AMERICAN  PULLEY  COMPANY 
BUILDLVG 

ANEW  building  has  been  added  to  its  plant  by 
the  American  Pulley  Company,  of  Philadelphia, 
for  the  manufacture  of  steel  split  pulleys.    This 
new   building    contains    54,000    sq.    ft.    of   floor 
space  and  will  easily  store  40,000  pulleys  for  belts  but 
will  also  be  used  for  storing  sash  pulleys,  bushings  and 
all  finished  products.     The  increased  storage  capacity 


THE  PLANT  OF  THE  AMERICAN  PULLEY  CO.,  PHILADELPHIA,  PA. 
AND  RECREATION  GROUND  FOR  EMPLOYES 

will  make  possible  quicker  shipment  to  any  points 
either  domestic  or  foreign.  The  entire  structure  is 
fireproof  with  brick  walls,  tile  roof,  concrete  floors 
and  metal  racks,  bins  and  shelving.  In  the  second 
story  will  be  an  office  80  by  100  ft.  into  which  the 
staff  will  move  in  October. 


ALL  IN  A  DAY'S  WORK 

By  E.  L.  Swapp 

IT  was  'orribly  'ot  in  the  boiler  room. 
Ware  Fred  was  a  'eavin  the  coal; 
A  lot  of  it  into  the  ashpit,  and 
Some  into  the  fire  'ole. 
'E  was  a  duck  of  a  fireman,  'e  was, 
A  rip  snortin'  stoker  of  'ell  ; 
Ts  feet  big  and  flat  as  a  deadplate;  and 
'E'd  a  'orrible  lisp  as  well. 

To  run  right  we  needed  one  fifty  o'  steam, 

Allers  shy  o'  the  fifty  was  Fred ; 

'An  wen  things  was  abuckin',  and  me  feelin'  mean, 

Hi  wish't  as  the  beggar  was  dead. 

The  honly  odd  times  as  the  gages  looked  good. 

Was  w'en  somethink'  'ud  'appen  to  stop ; 

W'en   'e   seen   'er  araisin',   'e   'd   start   firin'   like   'ell. 

Then  sit  down  w'en  'e  'eard  'um  go  pop. 

Hi  was  fillin'  the  cups  w'en  'e  came  runnin'  in, 

Hyes  poppin',   'air  standin'  with  fright; 

"Hiblowed  out  thothe  column  thingth,  blatht  it,"   'e 

says, 
"An'  the  waterth  all  sthayed  out  of  thight! 
Hi've  been  pumpin'  like  'ell  too,"  the  rummy  'e  says, 
"But  it  don't  theem  to  do  any  good; 
Hi  think  ath  the  boilerth  ith  leakin',"  says  'e, 
"Elth  the  pump  ith  achurning  up  mud." 


Then  hi  'ears  a  big  noise,  an'  hi  says,  "That's  the  pump, 

It  sure  never  rains  but  it  pours; 

If   there's   one   thing   hi   likes,    it's   a    tinkerin'    with 

pumps," 
An'  hi  'ops  it  like  'ell  through  the  doors. 
Hi  shuts  hoff  the  pump,  sets  the  injecter  agoin', 
An'  runs  to  the  boilers  a  swearin, ; 
For  to  see  both  the  water  gage  glasses  was  hempty, 
Steam  'igh  (for  oncet)  an',  fires  just  a  tearin' ! 

H'ill  be  bloomin'  well  shattered  an  battered,  b'gum, 

If  both  chains  wan't  pulled  down  on  the  columns ! 

Shut  tight  from  the  boilers,  with  drip  cocks  a  leakin', 

An'  Fred  standin'  there  lookin'  solemn ! 

W'en  hi  pulls  on  the  chains  for  to  try  out  the  cocks, 

W'y  the  water  immediately  rose ! 

Until   height  hinches   showed,  just  as  plain,  lii'll  be 

blowed, 
As  the  wart  hon  the  hend  of  Fred's  nose. 

"Come  'ither,  come  'ither,  you  blighter,"  hi  says, 

"An'  get  this  stuck  fast  in  your  nut; 

W'en  you  think  you've  no  water,  you  make  lots  o'  fog, 

Now  make  steam,  an'-see  water-you  mutt" ! 

Then  hi  'its  'im  a  smash  on  the  'ed  with  the  shovel, 

An'  hi  hoffs  to  the  pump,  "the  blest  'ome  of  the  devil," 

Hi   stands   in  a  black  'ole,   'twixt  three  walls   an'   a 

'eater, 
For  a  nice  place  to  work  in,  it  sure  is  a  beater. 

Hi  turns,  an'  hi  squirms,  'till  hi  gets  alongside, 
With  wrenches,  an'  'ammer,  an'  packin'  besides; 
Then    hi   takes    hoff   ees    glands,    an   hi    screws    hoff" 

ees  'ed 
An'  'auls  hout  ees  innards,  an  sees  ees  quite  dead. 
The  rod  'ad  broke  loose  from  the  piston,  ker  plumb ! 
So   hi   telephones   hup   for   the   blacksmith   to   come; 
Has  we  prepared  the  beggar,  hi  sings,  "boom-de-ay," 
An'  we  'ad  im  hall  fixed  by  the  hend  of  the  day. 

But  hi  wisht  you'd  a  'eard  'wot  the  bally  smith  said, 

Hevery  time  'ees  fat  'ed  'it  the  wall ! 

An'  w'en  skinned  was  ees  knuckles,  an'  two  fingers 

crushed ; 
W'ot  'orrible  things  'e  did  bawl ! 
'E  cursed,  an'  'e  wistled,  'e  spit,  an'  'e  tore ! 
Has  'e  'auled  that  there  piston  from  hout  o'  the  bore ; 
Blow  me !  w'ot  'e'd  said  would  a  fair  been  a  treat, 
'Ad  the  blarsted  old  piston  but  fell  on  ees  feet. 

Well,  b'gum  hi  must  leave  you',  my  love  to  you  hall. 
If  you  chans't  to  meet  Fred,  don't  say  nothing  at  all ; 
There's  all  sorts  an'  conditions  of  people  an  trouble. 
Some  'as  their  share  single,  an'  huthers  theirs  double. 
But  'owever  it  comes,  we  hall  'ave  enough, 
Lookin'  pleasant  is  hoften  a  sweet  game  of  bluff; 
An'  still  it's  worth  playin',  'elps  trouble  to  duck, 
'Ere  with  'arty  good  feelin',  hi  wishes  you  luck. 


Think  success,  dream  success,  live  success.  Con- 
centrate on  one  thing — success.  Do  not  try  to  do  2 
things  at  one  time.  Do  not  try  to  work  your  hand  intel- 
ligently while  your  tongue  is  wagging  on  gossip.  Talk 
to  your  associates  after  the  whistle  blows.  The  mal- 
content will  tell  you  to  talk  all  you  like,  for  this  is  your 
American  right;  and  it  is.  But  if  you  follow  the  advice 
of  the  croaker,  the  jealous  complainer,  you  will  find  your 
promotion  will  be  delayed,  and  your  pay  envelope  con- 
tain the  same  amount  of  currency  year  after  year. — 
Graphite. 
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TRANSFORMER  CAPACITIES  FOR  MOTORS 


Size  of  Motor  Hp. 


Kilowatts  per  'I'ransformer 
For  2  Trans.  For  3  Trans. 
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CURVES    SHOWING    RESULTS    DUE    TO    USE    OF    OIL    IN 
TRANSFORMERS 

1.  Temperature  rise  (calculated  by  resistance  method)  of  a  trans- 
former without  oil.  2.  Temperature  rise  of  same  transformer  with  oil. 
3.  Temperature  rise  of  the  oil.  4.  Temperature  rise  of  another  trans- 
former run  without  oil.  5.  The  highest  temperature  rise  accessible  to 
thermometer,  whose  actual  temperature  (by  resistance)  is  shown  in 
curve   4. — Foster's   Electrical   Engineers'    Pocket   Book. 
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SIZE  OF  WIRES  FOR  A.  C.   MOTORS 
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■  --    - 

220  Volts 

,  3  Phase 

440  Volts 

,  3  Phase 

Single  Phase 

o  S 

To 

Starter 

To 

Starter 

To 

To 

kE 

Starter 

To  Motor 

Starter 

To  Motor 

110- Volt 
Motor 

220-Volt 
Motor 

1 

8 

12 

2 

6 

10 

3 

8 

12 

12 

12 

5 

8 

4 

4 

4 

4 

4 

4 

6 

5 

6 

8 

10 

12 

2 

4 

7i 

4 

G 

8 

12 
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2 

10 
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6 

6 

10 

00 

1 

15 

00 

4 

4 

8 

20 

0000 

2 

3 

6 

25 

2 

6 

30 

0 

6 

35 

00 

4 

40 

00 

4 

50 

0000 

2 

FORMULA  FOR  FEEDERS  OVER  100  FT.  LONG 
Px746x  Lx  Kxl.5 

A  (cir  mils)  =  

a  X  b  X  E  X  e 
Where  P  is  Hp.  of  motor;  L  distance  in  feet  to  motor  one  way;  K  as  shown 
in  the  table  of  Constants;  a  the  efficiency  of  motor;  b  the  power  factor  of 
motor;  E  the  circuit  voltage;  e  the  volts  drop  in  wiring.  The  percentages 
of  efficiency  and  power  factor  are  used  in  the  formula  as  decimals.  Thus  80 
per  cent  is  used  0.80. 
Table  of  Constants — K. 


System 

Power 

Factors 

1.00                95 

90 

85 

80 

Single  Phase 
Three  Phase 

22                  24 
11                   12 

27 
14 

30 

15 

34 
17 

Table  of  Efficiencies  of  3-Pha?e  Motors. 

Horsepower 
Efficiency 
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Transmission   i 
gree   Fahr.   tem 

Bare  Pipe 
O.l).  m.  B.t.ii 

0.84 

1. 00 

I-3I 
1.66 
1.90 

2.87 
3-50 


n   B.t.u.   per  24   hours,   per  lineal  foot  for  one  de- 

perature  difference  between  inside  and  outside  of; 

Cold  Water  Cork     Ice  Water  Cork       Standard 

Cover  Cover         Brine  Cork  Cover 

<).I).  in.  n.l.u.         O.n.  in.  H.t.u.      O.l).  in.  li.t.u. 


11.88 
14.81 
18.77 
21.49 
26.80 
32.46 
39-58 
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50.89 
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2.85 
3-31 
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5-12 
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— X.    E.    L.    A. 
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Hp. 


1 
2 
3 
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5 
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SINGLE  PHASE  INDUCTION  MOTORS 
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Size  of 
Switch 
Anaps. 


25 

50 

75 

75 

100 

150 

200 


Starting 

Fuses 
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THREE-PHASE  INDUCTION  MOTORS 
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PRODUCTION  AND  IMPORTATION 
OF  GRAPHITE 

NATURAL  graphite  is  the  product  of  different 
geologic  agencies,  mostly  related  to  the  heat  of 
the  molten  magma  which,  during  periods  of 
convulsion,  has  penetrated  the  overlying  rock 
strata  from  the  earth's  interior.  It  has  2  forms — 
crystalline,  or,  as  it  is  known  to  the  trade,  flake 
graphite,  which  occurs  as  small  flakes  disseminated 
through  crystalline  schists,  and  amorphous  graphite, 
which  has  no  grain  or  structure.  Coal  beds  in  some 
places  have  been  turned  into  graphite  by  the  confined 
heat  of  intruded  molten  rock,  and  this  natural  phe- 
nomenon may  have  suggested  the  feasibility  of  manu- 
facturing artificial  amorphous  graphite,  an  industry 
which  of  late  years  has  become  of  considerable  im- 
portance in  the  United  States.  Importations  of  graph- 
ite, however,  largely  exceed  domestic  production, 
the  figures  for  1912,  according  to  the  United  States 
Geological  Survey,  being  for  the  imports  25,643  short 
tons,  valued  at  $1,709,337,  and  for  the  domestic  out- 
put 2445  tons  of  natural  graphite,  valued  at  $207,033, 
and  6448  tons  of  manufactured  graphite,  valued  at 
$830,193.  The  island  of  Ceylon  is  the  greatest  con- 
tributor to  American  imports  of  graphite. 

Graphite  is  a  mineral  of  great  and  increasing  in- 
dustrial importance  and  has  many  uses,  though  the 
graphite  from  any  one  source  or  mine  is  not  adapted 
to  all  these  uses.  One  of  the  oldest  and  most  im- 
portant applications  of  graphite  is  in  the  manufacture 
of  crucibles  for  use  in  the  steel,  brass  and  bronze, 
and  other  industries.  Such  crucibles  must  have  good 
tensile  strength  and  for  their  manufacture  a  fibrous 
or  flaky  graphite  is  used,  the  interlocking  of  the  fibers 
adding  to  the  strength.  Ground  Ceylon  lump  graph- 
ite is  the  material  most  in  favor  in  the  United 
States  for  making  crucibles,  although  small  amounts 
of  American  flake  graphite  are  also  used.  Amorphous 
graphite  has  never  been  successfully  utilized  in  cru- 
cible manufacture,  except  for  very  small  crucibles. 

The  United  States  Geological  Survey  has  just 
published,  as  an  advance  chapter  from  Mineral  Re- 
sources for  1912,  a  report  on  the  graphite  industry  in 
the  United  States  by  Edson  S.  Bastin,  which  also 
includes  figures  of  importations  into  this  country  as 
well  as  statistics  covering  other  graphite-producing 
countries. 

A  copy  of  the  report  on  graphite  may  be  obtained 
free  on  application  to  the  Director  of  the  Geological 
Survey,  Washington,  D.  C. 


NEWS  NOTES 

Geo.  H.  Tood  of  Minot,  N.  D.,  will  be  granted  a 
franchise  for  an  electric  light  plant  by  the  city  council 
of  Mohall,  N.  D.,  and  will  install  the  lighting  system  this 
fall.     . 

W.  E.  Sanders,  who,  for  many  years,  has  been  en- 
gaged in  the  steam  specialty  field  as  developer,  inventor 
and  sales  manager,  of  mechanical  rubber  goods  and  other 
specialties,  has  become  associated  with  the  Paul  B.  Huy- 
ette  Co.,  of  Philadelphia,  as  mechanical  engineer. 

Nelson  Valve  Company,  Chestnut  Hill,  Philadel- 
phia, announces  that  it  has  made  arrangements  with 
J.  W.  Carter,  6  Peters  St.,  Atlanta,  Georgia,  to  repre- 
sent the  company.  Mr.  Carter  will  carry  a  stock  of 
all  popular  sizes  and  types  of  gate,  globe,  and  check 
valves  to  take  care  of  orders  he  will  receive. 


Current  from  the  giant  power  plant  at  Hale's  Bar 
will  soon  be  turned  on  and  the  wheels  of  Chattanooga, 
Tenn.,  manufacturing  plants  will  be  turned  by  power 
furnished  by  the  river  that  flows  by  their  door.  Work 
on  the  dam  is  progressing  rapidly.  If  conditions  remain 
ideal  for  work,  the  concrete  structure  will  soon  be  com- 
pleted. 

The  Iroquois  County  Times-Democrat  states  that 
the  Central  Illinois  Utilities  Co.  has  purchased  a  site  near 
Watseka,  111.,  for  the  erection  of  a  $500,000  electric 
power  station,  to  be  erected  and  equipped  at  once,  to  fur- 
nish current  for  the  towns  in  this  section  of  the  state 
served  by  the  company.  The  Democrat  also  states  that 
the  capacity  of  the  plant  will  probably  be  doubled  within 
a  year. 

October  17  to  25  the  First  National  Mining  Show 
will  be  held  in  connection  with  the  meeting  of  the  Ameri- 
can Mining  Congress  in  Philadelphia.  The  exhibit  will 
be  in  Horticultural  Hall  and  will  include  all  classes  of 
mining  machinery.  There  will  also  be  exhibits  showing 
methods  of  operation,  methods  of  safety  protection,  and 
collections  of  minerals  and  data  in  regard  to  the  mining 
industry.  Applications  for  space  already  received  make 
it  certain  that  the  hall  will  be  crowded  but  every  effort 
is  being  made  to  provide  space  for  all  representative 
exhibits  which  are  offered. 

Charles  H.  Moyer,  for  20  yr.  New  York  manager 
and  chief  traveling  representative  of  the  Geo.  V.  Cres- 
son  Company,  Philadelphia,  and  in  the  last  few 
months  of  its  successor,  the  Cresson-Morris  Com- 
pany, has  resigned  his  position.  Mr.  Moyer,  who  is' 
widely  known  as  a  specialist  in  power  transmission 
machinery,  was  connected  with  the  Geo.  V.  Cresson 
Company  since  boyhood  and  held  various  positions 
at  the  works  before  opening  the  New  York  office.  He 
contemplates  going  into  business  as  a  special  engi- 
neering representative  and  manufacturers'  agent,  with 
an  office  at  90  West  St. 

An  important  public  improvement  undertaken  by 
Mt.  Pleasant,  Utah,  is  the  power  plant  now  nearing  com- 
pletion in  Pleasant  Creek  Canyon,  4  miles  east  of  town.  A 
cement  dam  in  Pleasant  creek,  arranged  in  such  a  fash- 
ion that  any  danger  from  floods  is  minimized,  diverts 
the  water,  which  is  carried  along  the  hillside  nearly  a 
mile  until  sufficient  fall  is  possible  to  give  the  necessary 
horsepower  in  the  canyon  below  where  the  power  plant 
is.  The  plant  and  the  line  over  which  the  power  is  to 
be  conducted  to  town  represent  a  total  outlay  of  between 
$25,000  and  $30,000.  It  is  owned  wholly  by  the  city. 
The  intention  is  for  the  municipality  to  purchase  the 
holdings  of  the  private  corporation  now  furnishing  light 
to  residents  of  the  place.  The  new  plant  furnishes 
power  as  well  as  light. 

The  United  States  Civil  Service  Commission 
announces  an  open  competitive  examination  for  dyna- 
mo tender,  for  men  only,  on  September  17,  1913,  at 
all  principal  cities  of  the  country.  From  the  register 
of  eligibles  resulting  from  this  examination  certifica- 
tion will  be  made  to  fill  a  vacancy  in  this  position  in 
the  Immigration  Service  at  Ellis  Island,  New  York, 
at  a  salary  of  $900  a  year,  and  vacancies  as  they  may 
occur  throughout  the  United  States  in  positions  re- 
quiring similar  qualifications,  unless  it  is  found  to  be 
in  the  interest  of  the  service  to  fill  any  vacancy  by 
reinstatement,  transfer,  or   promotion. 

Competitors  will  be  examined  in  the  following 
subjects,  which  will  have  the  relative  weights  indi- 
cated :     1.  Letter  writing  (a  letter  of  not  less  than  125 
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words  on  some  subject  of  general  interest.  Competi- 
tors may  select  either  of  2  subjects  given),  10;  2.  Prac- 
tical questions  relating  to  the  principles  of  construc- 
tion and  operation  of  dynamos,  65 ;  3.  Training  and 
experience,  25. 

Statements  as  to  training  and  experience  are  ac- 
cepted subject  to  verification.  Age,  20  yr.  or  over  on 
the  date  of  the  examination.  Applicants  may  be  ex- 
amined at  any  place  at  which  this  examination  is  held, 
regardless  of  their  place  of  residence;  but  under  an 
act  of  Congress  only  those  who  are  examined  in  the 
State  or  Territory  in  which  they  reside,  and  who  have 
been  actually  domiciled  in  such  State  or  Territory  for 
at  least  one  year  previous  to  the  examination,  will  be 
eligible  for  appointment  to  a  position  in  the  appor- 
tioned service  in  Washington,  D.  C. 

This  examination  is  open  to  all  men  who  are 
citizens  of  the  United  States  and  who  meet  the  re- 
quirements. Persons  who  meet  the  requirements  and 
desire  this  examination  should  at  once  apply  to  the 
United  States  Civil  Service  Commission,  Washington, 
D.  C,  or  to  the  secretary  of  the  board  of  examiners 
at  any  examination  place  for  application  Form  1800. 
No  application  will  be  accepted  unless  properly  exe- 
cuted and  filed  with  the  Commission  at  Washington 
in  time  to  arrange  for  the  examination  at  the  place 
selected  by  the  applicant.  In  applying  for  this  exam- 
ination the  title  "Dynamo  Tender  (Male)"  should  be 
used. 


The  United  States  Civil  Service  Commission 
announces  open  competitive  examinations  for  struc- 
tural draftsmen,  first  class  and  second  class,  for  men 
only,  on  September  17  and  18,  1913,  at  principal  cities 
of  the  country.  From  the  registers  of  eligibles  result- 
ing from  these  examinations  certifications  will  be 
made  to  fill  vacancies  as  they  may  occur  in  these 
positions  in  the  Isthmian  Canal  Service,  unless  it  is 
found  to  be  in  the  interest  of  the  service  to  fill  any 
vacancy  by  reinstatement,  transfer,  or  promotion. 

The  entrance  salaries  of  structural  draftsmen  in 
the  Isthmian  Canal  Service  are  as  follows :  First  class, 
$150  a  month  and  upward;  second  class,  less  than  $150 
a  month. 

Con^petitors  for  first  class  draftsman  will  be  ex- 
amined in  the  following  subjects,  which  will  have  the 
relative  weights  indicated :  1.  Mathematics  (involving 
algebra,  geometry,  plane  trigonometry,  and  use  of 
logarithm  tables)  and  applied  mechanics,  30 ;  2.  De- 
sign and  drawing  (the  design  and  sketching  of  col- 
umns, beams,  girders,  trusses,  etc.,  in  steel  or  reen- 
forced  concrete),  40;  3.  Training  and  experience,  30. 
Applicants  must  have  had  5  years'  experience,  at 
least  2  yr.  of  which  must  have  been  in  structural  draft- 
ing and  design  work.  A  college  technical  training  will 
be  considered  equivalent  to  1  yr.  of  the  5. 

Applicants  must  have  reached  their  23rd  but  not 
their  45th  birthday  on  the  date  of  the  examination. 

Competitors  for  second  class  draftsman  will  be 
examined  in  the  following  subjects,  which  will  have 
the  relative  weights  indicated:  1.  Mathematics  (in- 
volving algebra,  geometry,  plane  trigonometry,  and 
use  of  logarithm  tables)  and  applied  mechanics,  40 ; 
2.  Elementary  design  and  drawing  (elementary  design 
and  making  scale  drawings  from  sketches  and  tracing 
thereof),  40;  3.  Training  and  experience,  20. 

Applicants  must  have  had  3  years'  experience  in 
drafting  and  design  work.  A  college  technical  course 
will  be  considered  equivalent  to  2  yr.  of  the  3.  Appli- 
cants must  have  reached  their  21st  but  not  their  45th 
birthday  on  the  date  of  the  examination.  •  Two  days 


will  be  required  for  each  of  these  examinations.  Ap- 
plicants must  be  physically  sound  and  in  good  health. 
Each  applicant  for  the  Isthmian  Canal  Service  will 
be  required  to  submit  to  the  examiner,  on  the  day  he 
is  examined,  a  photograph  of  himself,  taken  within 
2  yr.,  which  will  be  filed  with  his  examination  papers 
as  a  means  of  identification  in  case  he  receives  ap- 
pointment. An  unmounted  photograph  is  preferred. 
Persons  who  meet  the  requirements  and  desire 
this  examination  should  at  once  apply  to  the  United 
States  Civil  Service  Commission,  Washington,  D.  C, 
or  to  the  secretary  of  the  board  of  examiners  at  any 
examination  place  for  application  Form  1312.  No 
application  will  be  accepted  unless  properly  executed, 
including  the  medical  certificate,  and  filed  with  the 
Commission  at  Washington  in  time  to  arrange  for  the 
examination  at  the  place  selected  by  the  applicant. 
In  applying  for  this  examination  the  exact  title, 
"Structural  Draftsman,  First  Class  (Male),"  or 
"Structural  Draftsman,  Second  Class  (Male),"  should 
be  used. 


BOOKS  AND  CATALOGS 

A  concise  volume,  which  contains  statistics  showing 
the  foreign  trade  of  each  country  of  the  world  during 
1911  compared  with  the  previous  year,  has  just  been 
issued  by  the  Bureau  of  Foreign  and  Domestic  Com- 
merce at  Washington.  This  valuable  publication 
shows  the  principal  articles  and  their  value,  entering 
into  the  trade  of  each  country  and  the  itemization 
of  the  imports  from  and  exports  to  the  United  States. 
The  statistics  were  prepared  by  American  consular 
officers,  and  supplemented  by  other  official  data.  In 
addition  to  trade  statistics,  the  grain  crops  and  min- 
eral output  of  the  principal  countries  are  given,  thus 
presenting  in  compact  form  the  principal  features 
upon  which  the  commerce  and  industries  of  the  for- 
eign countries  depend.  The  volume  should  prove 
highly  valuable  for  reference  purposes,  having  been 
revised  and  brought  up  to  date  so  far  as  statistics 
were  available.  Copies  of  the  book  may  be  obtained 
from  the  Superintendent  of  Documents,  Washington, 
D.  C,  for  35  cents  each. 

Foreign  merchants  contemplating  the  purchase 
of  American  goods  always  want  to  know  the  cost  of 
the  article  delivered,  and  the  inability  or  unwilling- 
ness of  American  exporters  to  quote  c.i.f.  prices  has 
lost  them  many  orders.  To  assist  exporters  in  ascer- 
taining delivery  charges,  the  Bureau  of  Foreign  and 
Domestic  Commerce  has  published  a  bulletin  com- 
piled by  Commercial  Agent  F.  J.  Sheridan  dealing 
Avith  transportation  rates  to  the  west  coast  of  South 
America,  this  section  of  the  foreign  field  being  select- 
ed because  of  the  trade  activity  that  is  expected  to 
follow  the  opening  of  the  Panama  Canal. 

The  main  part  of  the  bulletin  is  a  series  of  tables 
giving  the  freight  rates  on  over  800  articles  from  in- 
land points  in  the  United  States  to  inland  points  in 
Ecuador,  Peru  and  Chile.  Freight  rates  per  100  lb., 
in  carload  and  less  than  carload  lots,  are  given  to 
New  York  from  Chicago,  St.  Louis,  Cincinnati,  Indian- 
apolis, Cleveland,  Detroit,  Buffalo,  Pittsburgh,  Boston, 
Providence,  and  Hartford ;  ocean  freight  rates  per  100 
lb.  and  per  cubic  foot  from  New  York  to  Guayaquil. 
Callao,  Mollendo,  Antofagasta,  and  Valparaiso,  via 
the  Straits  of  Magellan  and  via  Panama;  and  freight 
rates  per  100  lb.  inland  from  Guayaquil  to  Quito,  Cal- 
lao to  Lima,  Mollendo  to  Arequipa,  and  Valparaiso  to 
Santiago. 
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Lighterage,  transfer,  and  other  charges  at  the  port 
of  New  York  and  at  South  American  parts  are  shown, 
together  with  the  cost  of  marine  insurance,  and  data 
are  also  given  as  to  consular  fees  and  regulations  and 
steamship  requirements.  Comparative  tables  give  the 
competitive  rates  from  European  ports  and  from  New 
York  to  South  America. 

In  addition  to  these  features,  statistics  are  fur- 
nished to  show  the  character  of  the  goods  sold  by  the 
United  States  to  Ecuador,  Chile,  Peru  and  Bolivia, 
and  for  each  of  these  countries  general  information  is 
given  as  to  area,  population,  language,  currency,  post- 
age rates,  foreign  trade,  and  distance  from  New  York. 
Tables  of  price  comparisons  give  the  equivalents  in 
the  currency  and  measure  of  these  countries  of  prices 
stated  in  the  money  measures  of  the  United  States. 

The  bulletin,  in  short,  is  a  compendium  of  prac- 
tical information  for  the  assistance  of  merchants  who 
are  engaged  in  the  export  trade  or  who  contemplate 
entering  the  foreign  field.  Copies  of  the  bulletin 
(Special  Agents  Series  No.  73)  may  be  obtained  from 
the  Superintendent  of  Documents,  Washington,  for 
10  cents  each. 

OIL  SEPARATORS  form  the  subject  of  Section 
C  of  the  Cochrane  Separator  catalog,  issued  by  the 
Harrison  Safety  Boiler  Works,  3144  N.  17th  St., 
Philadelphia,  Pa.  The  introduction  to  this  pamphlet 
contains  interesting  information  regarding  the  remov- 
al of  cylinder  oil  from  exhaust  steam  for  the  purpose 
of  rendering  the  latter  suitable  for  heating  water  by 
direct  actual  contact  in  open  heaters  or  for  use  in 
heating  or  drying  systems  where  the  condensate  is 
to  be  employed  for  boiler  feeding,  without  danger 
to  the  boiler.  The  remedy  recommended  in  this 
pamphlet  is  that  the  oil  be  removed  from  the  steam 
before  condensation  by  means  of  oil  separators  of 
the  kind  in  which  a  vertically-ribbed  baffle  is  placed 
across  the  current  of  steam,  serving  both  to  divert 
the  stream  of  emulsion  which  flows  along  the  bottom 
of  the  exhaust  pipe  into  a  well  which  the  steam  cur- 
rent does  not  enter,  also  to  intercept  flying  drops 
or  particles  carried  by  the  steam  current  itself.  The 
pamphlet  also  discusses  various  applications  of  sepa- 
rators, and  the  manner  of  using  them,  as  in  connection 
with  heating  systems,  paper  mills,  textile  mills,  ice 
plants,  etc. 

A  COMPREHENSIVE  PUBLICATION  on  the 
conservation  and  distribution  of  water  for  irrigation 
has  just  been  issued  by  the  Henry  R.  Worthington 
Hydraulic  Wks.  of  the  International  Steam  Pump  Co., 
115  Broadway,  New  York.  The  book  shows  what  has 
been  done  by  irrigation  in  various  sections  of  the  coun- 
try and  then  describes  a  number  of  pump  installations 
for  irrigating  systems,  giving  directions  for  installing 
and  operating  the  pumps.  Sections  are  devoted  to 
pump  specifications  and  actual  results  as  well  as  the 
measurement  of  water  and  other  useful  information. 
The  book  may  be  had  for  the  asking  by  those  interest- 
ed in  irrigating  systems. 

"IMPROVED  METHODS  of  Connecting  Small 
Turbines  in  Steam  Power  Plants  and  Exhaust  Heat- 
ing and  Drying  Systems"  is  the  subject  of  a  booklet 
distributed  by  the  De  Laval  Steam  Turbine  Co.,  of 
Trenton,  N.  J.,  in  which  are  described  several  methods 
of  connecting  small  turbines  for  driving  auxiliaries  in 
large  steam  power  plants,  also  in  connection  with  ex- 
haust  steam   heating  and   drying  systems  in   isolated 


plants.  The  booklet  contains  suggestions  which  will 
be  of  value  to  anyone  concerned  with  design  or  oper- 
ation of  steam  plants. 

MANY  TYPES  of  brass  valves  are  illustrated  in  the 
latest  circular  from  Jenkins  Bros.,  8o  White  St.,  New 
York. 

FROM  AMERICAN  MFG.  CO.,  Noble  &  West 
Streets,  Brooklyn,  New  York,  we  have  received  a 
new  folder  relating  to  "American"  manila  rope. 

KANTKINK  Flexible  Metallic  Hose  is  the  sub- 
ject of  a  folder  from  the  Goodyear  Tire  &  Rubber 
Co.,  Akron,  Ohio. 

A  CIRCULAR  illustrating  Hyatt-Curtis  roller 
bearing  trolley  and  Hyatt  standard  bushing  was  re- 
cently received  from  Hyatt  Roller  Bearing  Co., 
Newark,  N.  J. 

NEW  CIRCULARS  FROM  Lytton  Manufactur- 
ing Corporation  describe  the  following :  Lytton 
perfect  vacuum  and  lifting  trap,  Lytton  return  traps, 
steam  traps  for  sugar  factories,  separating  traps  for 
saturated  and  superheated  steam,  pressure  reducing 
valve  for  steam  and  air,  boiler  blow  valve. 

"MORE  CHIPS,"  a  pamphlet  from  the  Electric 
Controller  &  Mfg.  Co.,  Cleveland,  Ohio,  describes  a 
system  for  controlling  motor-driven  machinery.  It 
contains  a  reprint  of  an  article  entitled  "Automatic 
Control  of  Machine  Tools,"  which  appeared  in  the 
American  Machinist. 

HEINTZ  STEAM  TRAP  is  the  subject  of  a  book- 
let just  received.  This  trap  consists  of  4  essential 
parts  and  has  no  air  valves,  as  the  discharge  is  con- 
trolled automatically  by  the  variations  in  tempera- 
ture. It  is  manufactured  by  H.  A.  Rogers  Company, 
87  Walker  St.,  New  York. 

"THE  ECONOMICAL  BURNING  of  Coal,"  a 
treatise  on  securing  greatest  economy,  smoke  prevention 
and  ease  with  hand  firing,  forms  the  introduction  to  a 
pamphlet  recently  received.  This  is  followed  by  descrip- 
tion and  illustrations  of  Ajax  shaking  and  dumping  grates 
and  other  varieties  manufactured  by  Valley  Iron  Works, 
Williamsport,  Pa. 

"THE  WHOLE  'KEWANEE'  FAMILY"  is  the 
title  of  a  48-page  illustrated  catalog  recently  received. 
Characteristics  of  "Kewanee"  unions  are  brass  to 
iron  thread  connection,  no  inserted  parts  and  com- 
pressed air  test  under  water  of  each  union.  They 
are  manufactured  by  National  Tube  Co.,  Pittsburgh, 
Pa. 

"BUCKEYE-MOBILE,  the  American  Locomo- 
bile," Bulletin  No.  lOB,  describes  for  isolated  steam 
plant  users  a  steam  power  plant  composed  of  inter- 
nally fired  boiler,  tandem  compound  engine,  super- 
heater, reheater,  feed-water  heater  and  pump,  with 
or  without  condenser;  for  belted  service  or  with  flex- 
ible coupling  for  direct  connection  to  generator.  Buck- 
eye Engine  Co.,  Salem,  Ohio,  is  the  manufacturer. 

CATALOG  K,  from  the  Brown  Hoisting  Machinery 
Co.,  Cleveland,  O.,  gives  a  general  description  of  Brown- 
hoist  locomotive  cranes  of  various  capacities,  and  shows 
by  illustrations  how  the  cranes  are  used  in  connection 
with  Brownhoist  patented  grab  buckets.  A  list  is  also 
given  of  other  illustrated  catalogs  on  cranes  and  other 
Brownhoist  equipment.  Any  of  these  catalogs  will  be 
sent   on   application. 
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TRADE  NOTES 

WESTINGHOUSE  ELECTRIC  &  MFG.  CO.  re- 
ports the  receipt  of  the  following  orders: 

For  Centralia  Gas  &  Electric  Co.,  Centralia,  111.,  one 
200-kw.,  6cx)-volt,  3-phase,  6o-cycle,  i200-r.p.m.  rotary 
converter  with  3  75-kw.,  2200-volt,  high  tension  trans- 
formers; for  City  of  Cleveland,  O.,  2  300-kw.,  250-volt, 
3-phase,  60-cycle,  900-r.p.m.  rotary  converters  with  2 
330-kv.a.,  3-phase,  2300-volt,  high' tension,  OISC  trans- 
formers and  a  switchboard ;  for  Maryland  Electric  Rail- 
way Co.,  Annapolis,  Md.,  4  300-kw.,  1200- volt,  d.c,  3- 
phase,  25-cycle,  750-r.p.m.,  self  starting,  rotary  convert- 
ers and  4  300-kw.,  13,200-volt,  high  tension,  3-phase, 
OISC  transformers  and  2  switchboards ;  for  Hartford 
Electric  Light  Co.,  Hartford,  Conn.,  one  200-kw.,  250- 
125-volt  d.c,  3-wire,  2300-volt  a.c,  2-phase,  60-cycle,  900- 
r.p.m.,  synchronous  motor  generator;  for  Sears  Roebuck 
&  Co.,  Chicago,  111.,  one  1500-kw.,  228-volt,  360-r.p.m., 
compound  wound  ■  commutating  pole  turbine  reduction 
gear  driven  generator. 

HEREWITH  is  an  illustration  showing  tne  possibili- 
ties of  the  new  Kantkink  Flexible  Metallic  Hose  which 
is  made  by  the  Goodyear  Tire  &  Rubber  Co.,  of  Akron, 


O.  Of  course,  no  such  tying  up  into  knots  would  be 
required  in  practice,  but  this  shows  the  flexibility,  and 
that  there  are  no  edges  to  catch  and  no  chance  for  short 
twists. 

THE  VILTER  MFG.  CO.,  with  offices  at  972  Clinton 
St.,  Milwaukee,  Wis.,  reports  the  following  list  of  recent 
sales :  Independent  Ice  &  Cold  Storage  Co.,  Pasadena,  Cal., 
25-ton  can  ice  tank  and  equipment ;  Wills-Jones-McEwen 
Co.,  dairy,  Philadelphia,  Pa.,  75-ton  refrigerating  ma- 
chine, ammonia  compressor,  direct  connected  to  one  18 
by  36-in.  Corliss  engine ;  Stegmaier  Brewing  Co.,  Wilkes- 
Barre,  Pa.,  12  by  24-in.  Corliss  engine;  W.  T.  Wescott, 
chocolate  mfr.,  Camden,  N.  J.,  23-ton  refrigerating  ma- 
chine belt  driven ;  Milwaukee  Western  Cold  Storage  Co., 
Milwaukee,  Wis.,  120-ton  refrigerating  plant,  belt  driven; 
Schuster  Brewing  Co.,  Rochester,  Minn.,  42-ton  refrig- 
erating machine,  direct  connected  to  14  by  30-in.  Corliss 
engine ;  Twin  Cities  Cold  Storage  Co.,  Minneapolis. 
Minn.,  14  by  24  by  30-in.  cross-compound  Corliss  engine ; 
U.  S.  Government  War  Dept.,  Memphis,  Tenn.,  3  raw- 
water  can  ice-making  plants  with  2  5  by  6-in.  and  one 
6  by  8-in.  double-acting  ammonia  compressors  direct  con- 
nected to  vertical  steam  engines. 


F.  A.  Havens  &  Co.,  845  North  Nineteenth  St.,  Phila- 
delphia, Pa.,  is  estimating  on  plans  and  specifications 
for  a  power  station  to  be  erected  at  Burlington,  N.  J., 
for  the  Public  Service  Electric  Co.,  of  Burlington. 
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Positions  Wanted 

POSITION  WANTED— As  mechanical  draftsman  and  de- 
signer. College  graduate,  mechanical  engineer.  Completed 
two  correspondence  courses  in  drawing.  Over  year's  practi- 
cal drafting.  A-1  references.  Edward  Skillman,  Tribune, 
Kansas.  8-15-3 

POSITION  WANTED— Watch  Engineer  in  medium  sized 
hydro-electric  and  reciprocating  engine  plant,  desires  posi- 
tion as  chief  in  a  similar  plant.  Good  references.  Liberal 
education  and  experience.  Address  Emerson  B.  Tifft,  Box 
60(),  Broad  Brook,  Conn.  8-15-3 
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POSITION  WANTED— Swedish,  age  30,  journeyman 
blacksmith  with  6  years'  experience  as  master  mechanic  in 
large  sprinkler  and  steam  supply  house  and  4  years'  experi- 
ence in  repairing  steam  and  gasoline  engines.  Wish  position 
as  master  mechanic  or  general  foreman  with  a  snrinkler  and 
ste'am  supply  or  automobile  firm.  Address  H.  E.  Wackeline, 
Natic  Ave.,  Greenwood,  R.  I.  8-15-3 


POSITION  WANTED— As  Chief  Engineer  on  or  about 
September  15,  1913.  Age  40  yrs.,  with  25  yrs.'  Practical  and 
Theoretical  training,  5  yrs.  with  present  employer.  First 
class  New  York  License.  Own  Indicator  and  a  good  set  of 
tools.     Address   Box  311,  Practical   Engineer.  9-15-1 

POSITION  WANTED— As  Electrical  Engineer;  at  pres- 
ent in  charge  of  large  electrical  plant  in  New  York.  12 
years'  technical  and  practical  experience.  Strictly  sober  and 
industrious.    Address  William  Maclnally,  Pleasantville,  N.  Y. 

8-15-3 


POSITION  WANTED— As  Engineer  in  small  plant,  or 
assistant  in  a  large  plant,  by  man  of  28  yrs.  No  bad  habits, 
3  yrs.  machinist  experience;  understands  A.  &  D.  current; 
holds  local  engineers'  license.  C.  H.  Freeman,  57  North  St., 
Elgin,   111.  9-1-2 


WANTED — Position  as  assistant  engineer  in  large  elec- 
tric power  plant  or  chief  in  small  plant;  14  years  practical 
experience  operating  electrical  and  ice  making  machinery. 
Age  36,  sober  and  steady.  Correspondence  invited.  Address 
C.  E.  C,  Box  316,  Practical  Engineer. 

POSITION  WANTED— By  first-class  Steam  Engineer. 
A.  and  D.  current.  Can  give  results  and  best  of  reference. 
Sober  and  steady,  14  yrs.'  experience.  Address  Box  309, 
Practical  Engineer,   Chicago,  111. 


For  Sale 


Wanted 


WANTED — Secretary  of  local  Engineers'  Association  to 
write  us  at  once  in  regard  to  a  very  interesting  proposition. 
Address   Practical    Engineer,   Circulation   Department. 

MANUFACTURER'S  REPRESENTATIVE,  favorably 
known  and  of  wide  experience  in  modern  engineering,  wishes 
to  handle  power-plant  equipment,  engines,  boilers,  stokers, 
etc.,  in  Pittsburgh  district.  Daniel  Ashworth,  M.  E.,  1225 
Fulton  BIdg.,  Pittsburgh,  Penn.  7-15-4 

WANTED  EVERY  ENGINEER  to  have  ovfr  pamphlet  for 
setting  valves  on  Corliss  Engines,  simple  and  compound, 
with  one  or  two  eccentrics.  Sent  free.  Lindstrom's  Ma- 
chine Works,  200  South  Third  St.,  Allentown,  Pa.  tf. 

WANTED— ALL  STEAM  USERS  to  have  clean  boilers 
without  using  compounds  or  chemicals  in  any  form.  Write 
"Otis,"  No.  317  Norfolk  Ave.,  Bufifalo,  N.  Y.  tf. 

IF  YOU  ARE  a  night  engineer,  spend  a  few  hours  each 
day  taking  subscriptions  for  Practical  Engineer.  You  will 
be  paid  well.  Write  Subscription  Dept.  They  will  start 
you  in  at  once. 


WANTED — Every  local  Engineers'  Association  to  have 
an  assortment  of  valuable  power  plant  books — Secretary 
vvrite  at  once,  for  full  particulars.  Address  Dept.  C,  Prac- 
tical Engineer,  Chicago. 


Help  Wanted 


FOR  SALE — One  125  hp.,  three  cylinder,  producer  gas 
engine,  without  producer.  Can  be  changed  to  use  coal  gas 
or  natural  gas.  One  six-inch  Hill  line  shaft  40  feet  long, 
with  pulleys,  clutches,  etc.,  same  as  new.  Board  of  Public 
Works,  South  Haven,   Mich.  9-1-2 

FOR  SALE — 125-h.p.  boiler,  100-h.p.  engine,  in  good  con- 
dition.    J.  P.  Vogan,  Franklin,  Pa.  9-15-1 


Patents  and  Patent  Attorneys 


PATENTS  THAT  PROTECT  AND  PAY.  Advice  and 
books  free.  Highest  references.  Best  results.  Promptness 
assured.  Send  sketch  or  model  for  free  search.  Watson  E. 
Coleman,  Patent  Lawyer,  624  F  Street,  Washington,  D.  C.    tf. 


PATENTS— H.  W.  T.  Jenner,  Patent  Attorney  and  Me- 
chanical Expert,  606  F  St.,  Washington,  D.  C.  Established, 
1883.  I  make  a  free  examination  and  report  if  a  patent 
can  be  had  and  the  exact  cost.     Send  for  full  information,     tf. 

PATENTS— C.  L.  Parker,  Attorney-at-Law  and  Solicitor 
of  Patents.  Patents  secured  promptly  and  with  special  regard 
to  the  legal  protection  of  the  invention.  Handbook  for  in- 
ventors sent  upon  request.  186  McGill  Building,  Washing- 
ton, D.  C.  tf. 

THE  PATENTOME  is  interesting  and  instructive.  A  lib- 
eral education  in  patents  and  how  to  get  them.  Free  on  re- 
quest. Established,  1865.  Anderson  and  Son,  Patent  Solicitors, 
710  G  St.,  Washington,  D.  C.  9-1-2 

PATENTS  SECURED.  Legal  protection  our  specialty. 
Booklet  free.  Harry  Patton  Co.,  Suite  330,  McGill  Building, 
Washington,  D.  C.  tf. 

PATENTS  SECURED.  Take  advantage  of  my  personal 
experience,  send  sketch  or  model.  Get  my  free  book  con- 
taining 200  mechanical  movements.  W.  N.  Roach,  Jr.,  951 
McGill  Bldg.,  Washington.  D.  C.  9-15-1 

PATENTABLE  IDEAS  WANTED— Send  for  3  free 
books.     R.  B.  Owens,  28  Owens  Bldg.,  Washington,  D.  C.     tf. 


Educational  and  Instruction 


ENGINEERS'  POCKET  MANUAL.  175  pages,  edited 
by  University  of  Tennessee,  will  be  mailed  every  subscriber 
sending  in  one  new  subscription  to  Practical  Engineer.  Gild 
edges,    bound    in    leather. 


Miscellaneous 


WANTED — An  additional  subscription  solicitor  wanted  to 
cover  towns  in  the  state  of  Indiana.  Excellent  chance  to 
earn  extra  money.     Write  to  Subscription  Department.       tf. 


IF  YOU  ARE  an  operating  engineer,  we  know  the  Fetta 
Hot  Process  Water  Purifier  will  interest  you.  We  would  be 
glad  to  have  your  request  for  further  information.  Address 
the   Fetta  Water  Softener  Co.,  Richmond,  Ind.  tf. 


ENGINEERS— DO  YOU  WANT  to  utilize  your  exhaust 
steam  for  heating  or  drying  purposes,  without  back  pressure 
on  your  engine?  If  so,  address  Monash  Engineering  Co., 
1413  W.  Jackson  Blvd.,  Chicago,  111. 

MAKE  MONEY  on  the  side.  Here's  your  chance  to  work 
out  some  money  for  yourself.  Get  subscriptions  for  Practical 
Engineer.  It  pays  well.  Just  drop  a  line  to  the  Subscription 
Dept.     They   will   tell  you.  tf. 
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Some  months  ago,  the  late  J.  Pierpont  Morgan 
startled  the  business  world  in  a  statement  made 
before  a  congressional  committee,  that  his  bank 
had  loaned,  without  security,  a  large  sum  of 
money  to  a  man  whom  he  (Mr.  Morgan)  knew 
had  no  property  or  money. 

A  short  time  before,  the  press  of  the  country 
in  chronicling  some  peculiarities  of  an  American 
playwright  and  theatrical  man,  said,  ''Notwith- 
standing the  fact  that  the  receipts  of  the  Cohan 
and  Harris  productions  run  into  the  millions, 
and  that  this  firm  owns  magnificent  theatres  in 
Chicago,  New  York,  and  other  cities,  there  has 
not  been  so  much  as  a  scratch  of  the  pen  binding 
the,  partners.  Geo.  M.  Cohan  leaves  all  financial 
affairs  to  his  partner,  Mr.  Harris." 

John  D.  Eockefeller,  in  instancing  how  he 
accidentally  met  John  D.  Archbold  at  a  hotel  in 
an  obscure  country  city,  related  that  he  imme- 
diately felt  a  confidence  in  Archbold.  The  result 
was,  Archbold  joined  the  Standard  Oil  forces, 
and  succeeded  Eockefeller  as  the  main  force  be- 
hind this  organization. 

Confidence  plays  a  mighty  big  part  in  the 
transactions  of  this  world.  It  is  not  only  the 
basis  of  credit,  but  it  is  generally  a  big  factor  in 
the  success  of  an  individual  or  firm. 

It  enters  into  your  daily  work.  If  the  time 
should  come  when  your  firm  should  lose  confi- 
dence in  your  engineering  ability,  you  would  be 
out  of  a  job.  Therefore,  it  is  up  to  you  to  fore- 
stall any  possible  depreciation  of  your  services 
by  upbuilding  the  foundations  on  which  this  con- 
fidence rests. 

Most  of  the  stones  in  this  foundation  are 
labeled,  ''Knowing  How."  Knowing  how  to 
operate  your  plant  economically;  knowing  how 
to  meet  emergencies;  knowing  how  to  care  for 
Iho  growth  of  power  plant  demands  with  least 


expense;  and  knowing  how  to  buy  in  the  supply 
and  equipment  market. 

It  is  in  these  connections  that  Practical  Engi- 
neer is  of  extreme  value  to  you.  Its  editorial 
pages  are  filled  with  articles  which  concern  actual 
power  plant  problems,  and  men  standing  high  in 
the  engineering  profession  give  you  the  benefit 
of  their  experience  and  knowledge. 

The  policy  of  Practical  Engineer  is, — first,  to 
publish  a  paper  for  power  plant  engineers.  All 
other  considerations, — owners,  superintendents, 
advertisers,  etc., — are  secondary.  So,  naturally, 
we  are  constantly  striving  for  the  confidence  of 
those  who  read  our  paper. 

This  is  especially  true  of  our  advertising  pol- 
icy. We  have  confined  our  advertising  pages 
exclusively  to  those  products  which  are  useful 
to  you  in  your  every-day  work.  And,  where 
there  has  been  doubt  you  have  been  given  the 
benefit  of  it. 

In  short,  the  policy  of  our  entire  staff,  is  to 
make  Practical  Engineer  the  paper  that  power 
plant  engineers  will  turn  to  for  aid  and  depend- 
ability. 

Instance  after  instance  has  come  to  our  atten- 
tion which  show  that  we  have  chosen  the  right 
path.  One  of  the  latest  noticeable  cases  is  that 
of  a  subscriber  in  East  Jordan,  Michigan,  who 
inquires  about  the  standing  of  a  former  adver- 
tiser, closing  his  letter  as  follows: 

"I  notice  that  their  advertisement 
had  but  a  short  run  in  Practical  Engi- 
neer. This  has  caused  me  to  doubt  their 
reliability.  I  would  appreciate  your 
opinion  in  the  matter." 

As  a  subscriber  to  Practical  Engineer,  YOU 
are  one  of  the  parties  to  every  contract  signed 
with  our  advertisers.  If  they  cannot  benefit 
YOU  we  do  not  want  their  advertising. 
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IROQUOIS  IRON  CO.  PLANT 


Byproduct  Gas  Burned  in  Boilers  Supplying 

T  IS  NOT  EVERY  industry  that  can  de- 
velop the  power  required  to  operate  it 
with  a  byproduct  fuel  and  yet  have  a 
surplus  to  throw  away,  neither  is  it  pos- 
sible for  many  plants  to  have  13  big 
boilers  operated  by  only  one  fireman 
and  one  water  tender.  During  the  past 
decade  vast  strides  have  been  made  in  the  iron  industry 
and  those  of  us  who  in  our  early  years  read  so  much 


Steam  to  Complete  Turbine  Installation 

There  are  many  points  of  difference  between  the 
former  iron  reducing  plant  and  that  which  can  at  the 
present  time  be  called  modern.  A  brief  review  of  the 
process  as  employed  in  the  plant  of  the  Iroquois  Iron 
Co.  in  So.  Chicago,  introductory  to  a  description  of  the 
power  plant,  will  aid  in  comprehending  the  power 
plant  problem. 

Iron  ore  is  brought  into  the  docks  in  the  Calumet 
River  in  lake  boats  from  which  it  is  unloaded  by  grab 
buckets   and   dumped   into   piles   in   the   yards   of  the 


FIG.  5.  TURBINE  DRIVEN  CENTRIFUGAL  BLOWERS  IN  IROQUOIS  IRON  CO.  PLANT 

about  the  smoke  darkened  iron  industrial  cities,  now  company.     Iron  ore  is  in  the  form  of  iron  oxide  and 

read    about    how    the    community    is    furnished    with  old  man  "Weather"  cannot  injure  it  or  cause  it  to  burn 

power  by  the  utilization  of  this  gas  which  formerly  by  spontaneous  combustion,  so  no  protection  from  the 

polluted  the  atmosphere.  elements  is  given  the  ore. 
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In  the  stock-house  the  ore  is  mixed  in  proper  propor- 
tions with  coke  and  limestone,  coke  furnishes  the  heat 
necessary  to  melt  the  iron  ore  while  the  limestone  acts 
as  a  flux.  This  mixture  is  hauled  to  the  top  of  the 
blast  furnace  on  an  inclined  track  and  there  dumped 
upon  a  charging  bell.  The  operation  of  the  bell  is 
similar  in  all  respects  to  that  used  in  charging  gas  pro- 
ducers, so  that  when  the  furnace  needs  a  fresh  supply, 
the  bell  is  lowered  and  the  contents  drop  into  the 
furnace. 

To  reduce  the  ore  it  is  necessary  to  separate  the 
oxygen  from  the  iron.  This  is  done  by  heating  it  in 
the  presence  of  coke  which  unites  with  the  oxygen. 
There  is  not,  however,  enough  oxygen  in  the  iron  ore 
to  burn  the  coke  necessary  to  furnish  sufficient  heat. 


iron  is  not  molded  in  sand  as  it  was  in  the  early  days 
of  the  iron  industry,  but  in  traveling  molds  which  re- 
semble, in  many  respects,  bucket  coal  conveyors.  The 
iron  is  poured  into  these  molds  as  they  pass  under  the 
ladle  and  is  conveyed  to  and  dumped  into  steel  cars. 
During  the  conveying,  the  iron  is  cooling,  so  that 
when  it  reaches  the  car  the  iron  is  set  and  after  being 
dumped  is  further  cooled  by  a  constant  steam  of  water 
as  the  pigs  fall  into  the  car. 

Steam  Generation 

QUR  interest  is  naturally  in  the  power  plant  and  a 
description  of  it  in  detail  will  bring  out  a  number 
of  interesting  features  which  are  not  common  to  all 
plants. 
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FIG.  1.     CROSS-SECTIONS  OP  RUST  BOILERS 


so  a  great  amount  of  hot  air  is  necessarily  introduced 
through  tuyeres  at  the  bottom  of  the  furnace. 

Combustion  in  the  blast  furnace  is  necessarily  in- 
complete since  the  object  is  to  take  all  oxygen  from 
the  iron  and  to  do  this  the  air  supply  must  be  only 
sufficient  to  cause  heat  enough  to  melt  the  iron  ore. 

From  the  tops  of  these  furnaces,  the  gases  are  con- 
ducted through  dust  collectors  thence  to  the  boiler 
furnaces  or  to  the  stoves,  as  they  are  called,  for  heat- 
ing the  air  supplied  to  the  blast  furnaces,  where  the 
combustion  is  completed. 

The  iron  is  drawn  off  at  the  bottom  of  the  furnace 
into  large  ladles  of  40  tons  capacity  and  hauled  to  the 
pig  machine  where  it  is  poured  into  the  molds.     Pig 


The  boiler  house  is  a  building  apart  from  the  others 
and  contains  13  water-tube  Rust  boilers,  each  having  a 
capacity  of  500  hp.  The  illustration  Fig.  1  shows  the 
construction.  There  are  89  straight  tubes,  18  tubes 
connecting  the  upper  drums  and  19  curved  tubes  be- 
tween upper  and  lower  drums,  all  4  in.  in  diameter. 
The  pressure  carried  is  165  lb.  and  the  superheat  is 
400  to  425  deg.  Each  lower  drum  of  the  boiler  is 
provided  with  a  blowofif,  as  is  also  the  superheater, 
which  discharges  into  the  condenser  hot  well. 

There  are  2  blast  furnaces  in  this  plant  and  from 
each  the  discharge  gases  are  conducted  to  the  main 
header  in  the  boiler  room  or  to  the  furnace  stacks,  if 
not  needed  by  the  boilers  or  stoves. 
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From  the  main  header,  the  gas  is  conducted  to  the 
boiler  furnaces,  there  being  4  burners  to  each  boiler, 
the  details  of  which  are  shown  in  Fig.  3.  The  gas  pres- 
sure carried  is  about  15  oz.  average. 

Gas  produced  from  the  blast  furnaces  is  not  ideal  for 
burning  under  boilers,  it  is  a  byproduct  and  must  be 
used  as  delivered.  As  a  rule,  however,  it  burns  readily 
but  occasionally  the  constituency  will  change  to  such 
an  extent  that  it  will  not  ignite,  so  it  is  the  practice  to 
maintain  a  bed  of  coal  on  the  grates  to  insure  proper 
ignition.  The  furnaces,  as  will  be  seen  in  Fig.  1,  are 
of  the  Dutch  oven  type.  Another  peculiar  arrange- 
ment is  the  absence  of  a  chimney,  that  is,  no  chimneys 
are  built  especially  for  the  boilers,  the  flue  gases  are 
conducted  through  a  tunnel  to  the  2  furnace  stacks,  an 
arrangement  which  works  admirably,  giving  plenty  of 
draft  to  complete  the  combustion  of  the  gas.  The 
boilers  are  looked  after  by  one  fireman  and  one  water 
tender  on  each  shift,  while  2  men  are  employed  for 
cleaning  the  boilers. 

What  coal  is  used  is  delivered  in  cars  to  a  track  in 
front  of  the  boiler  house  and  shoveled  through  win- 
dows to  the  boiler  room  floor.  There  is  little  or  no  ash 
made  in  the  plant,  as  so  little  coal  is  burned  and  this 
undergoes  complete  combustion. 

Turbo  Blowing  Equipment 

'PHE  power  house  is  separated  from  the  boiler  house 
by  a  single  railway  track  on  which  coal  is  delivered. 
The  main  steam  header  is  in  the  power  house  con- 
nected by  6  well  insulated  pipes  with  the  boilers,  the 
arrangement  being  clearly  shown  in  Fig.  4. 

So  far  as  was  considered  practical,  all  apparatus 
in  the  power  house  is  turbine  driven.  This  choice  of 
machinery  makes  the  use  of  superheated  steam  practi- 
cal and  the  degree,  400  to  425,  has  been  employed  most 
satisfactorily. 

The  principal  units  in  the  plant  are  the  blowers. 
Use  of  centrifugal  positive  blowers  for  iron  works  is 
not  usual  in  America,  but  in  this  plant  has  proved  most 
satisfactory,  giving  a  draft  of  air  that  is  steady  and 
easily   controlled.     The   air  pressure   is   developed   in 


Bearings  are  all  water  cooled  and  are  supplied  with 
oil  under  a  pressure  of  25  lb.  by  a  duplex  oil  pump 
for  each  unit.  The  relay  governors  are  operated  by 
oil  pressure  of  90  lb. 


PIG.    2.      VIEW    IN   THE    BOILER    ROOM 

To  each  blower  a  separate  air  intake  is  provided, 
bringing  the  air  by  a  direct  concrete  duct  from  outside 
the  building,  the  inlet  to  one  of  these  is  shown  in  Fig. 
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FIG.    3.      DETAILS    OF   GAS    BURNERS 


3  Stages  and  averages  16  lb.  and  each  of  the  3  machines 
is  rated  to  deliver  42,000  cu.  ft.  per  min.,  running  at 
2600  r.p.m.  The  driving  members  are  Curtis  turbines, 
direct  connected,  each  rated  at  2900  hp.  with  steam  at 
150  lb.,   running  condensing. 


6  and  the  details  are  shown  in  Fig.  7.  Each  stage  has 
a  separate  water  jacket,  the  discharge  end  of  which 
is  carried  several  feet  above  the  blower,  which  gives 
the  water  sufficient  head  to  carry  it  by  gravity  to  a 
supply  tank  for  the  feed  water  heater. 
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The  plant  has  2  blast  furnaces  and  for  each  of  these 
a  blower  is  provided,  the  third  blower  is  located  be- 


FIG.    6.      EXTERIOR   VIEW   OF   POWER   PLANT    SHOWING    AIR 
INTAKES,   ALSO   CONDENSER 

tween  the  regular  machines  and  is  used  as  a  standby, 
being  so  connected  that  it  will  deliver  to  either  furnace. 


Electric  and  Hydraulic  Machinery 

gLECTRICITY  is  furnished  at  350  volts  direct  cur- 
rent by  3  generating  units  which  consist  of  600- 
kw.  Crocker-Wheeler  generators  connected  through 
herring  bone  gears  to  De  Laval  steam  turbines.  Speed 
of  the  turbines  is  3600  r.p.m.  and  of  the  generators 
600,  each  turbine  is  equipped  with  an  Industrial  Instru- 
ment Co.  tachometer. 

Directly  in  front  of  the  generators  is  placed  the 
switchboard  consisting  of  11  panels,  3  of  which  are  for 
the  control  of  current  from  the  generators  while  the 
rest  are  service  panels.  An  extra  panel  placed  behind 
the  main  switchboard  is  used  when  the  discharge  hole 
at  the  bottom  of  the  furnace  becomes  clogged  up  with 
cold  metal,  to  burn  out  the  iron  and  clay  thus  starting 
the  flow  of  metal.  This  requires  a  heavy  current  so 
that  2  generators  are  used  for  the  purpose  and  these 
have  2-way  switches  on  their  controlling  panels. 

The  switchboard  has  a  full  complement  of  instru- 
ments consisting  of  a  voltmeter,  ammeters,  recording 
instrument,  switches,  circuit  breakers,  etc.,  all  fur- 
nished by  the  General  Electric  Co. 

Two  hydraulic  pumps,  made  by  the  Epping-Car- 
penter  Co.,  are  used  to  furnish  pressure  for  breaking 
ingots  of  pig  iron  which  have  become  fastened  together 
in  the  process  of  molding.  These  are  compound  con- 
densing pumps,  19  by  34  by  4)^  by  24  in.,  and  deliver 
water  at  from  1800  to  2200  lb.  pressure  per  sq.  in. 

Condensing  and  Pumping  Apparatus 

^LL  the  above  mentioned  units  are  run  condensing, 
the  exhaust  steam  being  conducted  through  a  com- 
mon header  to  a  barometric  condenser  just  outside  the 
west  end  of  the  plant.    Water  for  condensing  purposes 
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is  drawn  through  the  intake  from  the  Calumet  River 
by  a  centrifugal  pump  which  discharges  into  the  head 
of  the  condenser.  \V'ater  in  the  hot  well  discharges 
through  the  sewer  to  the  lake. 

The  condenser  vacuum  pump  is  located  inside  the 
power  house  and  is  a  reciprocating  pump,  24  by  36  by 
36  in.,  maintaining  a  vacuum  of  27J/2  to  38  in.  The 
condenser  and  vacuum  pump  were  furnished  by  the 
Mesta  Machine  Co. 

One  of  the  most  interesting  features  of  this  plant 
is  that  of  pumping  by  turbine  driven  centrifugal  pumps 
for  all  purposes.  The  complete  layout  is  shown  in  Fig. 
9;  it  consists  of  general  service,  condenser  and  boiler 
feed  pumps.  The  2  general  service  pumps  are  2-stage, 
double  shaft,  driven  through  10  to  1  herring  bone  re- 
ducing gears  by  a  turbine  which  has  a  speed  of  9000 
r.p.m.  Ordinary  pressure  on  these  pumps  is  4.0  to  45 
lb.  per  sq.  in.  and  the  capacity  of  each  is  7000  gal. 
per  min.  The  water  is  delivered  to  the  100-ft.  stand- 
pipe  shown  in  Fig.  6. 

The  condenser  pump  is  of  the  same  type  but  is  run 
single  stage,  thus  having  2  propellers  connected  in 
parallel.  The  speed  is  the  same  as  that  of  the  general 
service  pumps,  but  owing  to  the  parallel  arrangement 
the  capacity  is  increased,  being  16,000  gal.  per  min. 
against  a  pressure  of  20  lb.  per  sq.  in. 

There  is  also  a  combination  pump  provided  to  be 
used  in  case  of  accident  to  any  one  of  the  other  3 
pumps.  It  has  the  same  capacity  as  the  general  service 
pumps  but  the  water  connections  to  the  propellers  are 


so  arranged  that  the  propellers  can  be  run  in  series 
when  it  is  desired  to  pump  to  the  standpipe  or  in  par- 
allel when  pumping  to  the  condenser. 
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FIG.    7.      DETAIL   OF    AIR    INTAKE    DUCTS 

Three  boiler  feed  pumps  are  provided,  all  located 
beneath  the  heater  as  shown  in  Fig.  9.  These  also  are 
centrifugal  turbine  driven  units  but  the  propellers  are 
connected  directly  to  the  turbine  shaft  and  run  at 
2850  r.p.m.     They  are  2-stage  pumps  rated  to  deliver 


FIG.    8.      TURBO    GENERATORS    AND    HYDRAULIC    PUMl'S 
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635  gal.  per  niin.  against  a  head  of  465  ft.,  or  200  lb. 
pressure.  Ordinarily  1  of  these  pumps  is  used,  others 
being  for  use  in  cases  of  trouble. 

All  these  pumps  exhaust  the  steam  into  an  open 
type  Cochrane  feed  water  heater  of  sufificient  capacity 
to  raise  the  feed  water  to  200  deg.  after  it  has  served 
as  cooling  water  for  the  blowers. 

A  number  of  the  gas  valves,  one  of  which  is  shown 
in  Fig.  2,  are  operated  by  oil  pressure  as  are  also  the 
charging  bells  for  the  blast  furnaces.  To  furnish 
this  pressure,  2  Pratt  Iron  Works  Co.  hydraulic  pumps 
are  provided ;  they  are  10  by  2J/4  by  12  in.,  and  develop 
600  lb.  pressure.  The  pumps  are  automatically  con- 
trolled by  a  system  of  levers  and  chains  from  the  ac- 
cumulator, also  in  the  pump  pit. 


QUALITY  OF  ILLINOIS  WATERS 

THE  quality  of  the  water  that  may  be  found  at  any 
point  along  the  larger  streams  within  or  bordering 
the  State  of  Illinois  is  shown  in  a  report  which  may 
be  obtained,  on  application,  from  the  United  States 
Geological  Survey.  The  investigation  that  led  to  this 
report  was  carried  on  under  cooperation  between  the 
Federal  Survey  and  the  State  Water  Survey  of  Illinois, 
and  the  report  was  first  published  several  years  ago  as 
Water-Supply  Paper  No.  239,  but  the  large  demand  for 
it  has  necessitated  its  reissue. 

The  State  of  Illinois  is  well  provided  with  water  sup- 
plies, but  nearly  all  of  them  are  surface  waters,  and  most 
of  them  are  so  greatly  polluted  as  to  be  unfit  for  domestic 


FIG.   9.     VIEW   OP   THE   PUMP   PIT 


To  facilitate  handling  the  power  plant  machinery,  a 
10-ton  Whiting  traveling  crane  has  access  to  the  entire 
power  house  floor  and  a  complete  machine  shop  at 
the  east  end  of  the  building  insures  a  minimum  delay 
in  making  repairs. 

The  plant  is  a  model  in  many  respects  and  during 
a  jyear  and  a  half  of  operation,  has  proved  perfectly 
reliable,  as  not  a  single  shutdown  has  occurred.  All 
electric  power,  water,  steam  and  compressed  air  used 
about  the  works  are  furnished  by  the  power  plant  and 
still  there  is  a  surplus  of  gas  which  could  be  used  as 
fuel. 


use  without  purification.  They  also  contain  so  much  dis- 
solved mineral  matter*  and  so  much  suspended  material 
as  to  be  unsuitable  for  many  manufacturing  purposes, 
yet  by  proper  treatment  they  may  be  rendered  safe  for 
drinking  and  suitable  for  all  industrial  uses. 

In  planning  a  waterworks  system  for  home,  factory, 
or  municipality,  it  is  not  enough  to  know  whether  the 
water  is  safe  for  drinking.  To  determine  the  best  water 
for  all  purposes  it  is  necessary  to  know  the  amount  and 
character  of  the  mineral  matter  it  contains. 

The  report  contains  a  large  number  of  analyses  of  the 
various  Illinois  waters. 
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WHAT  GERMANY  CAN  TEACH  AMERICA 


By  Sterling  H.  Bunnell 


WITH  the  end  of  the  summer,  the  last  of  the  visit- 
ing American  Engineers  will  have  returned 
.  from  Germany,  with  new  ideas  of  the  impor- 
tance of  the  Germans  as  manufacturers  and  en- 
gineers. When  a  few  of  the  members  of  the  great 
Verein  Deutscher  Ingenieure  visited  the  United  States 
a  year  or  two  ago,  it  was  with  a  comfortable  sense  of 
superiority  that  we  Americans  received  them,  showed 
them  our  works  and  factories,  and  invited  them  to  take 
what  they  wanted  and  come- again  for  more.  The  visit- 
ors thanked  us,  complimented  us  and  returned  home 
to  send  us  an  invitation  to  return  the  visit. 

When  the  full  plans  were  disclosed,  it  was  found 
that  they  comprised  a  3-weeks'  trip,  by  special  train, 
through  9  cities,  with  every  noon  and  evening  meal 
provided  for  with  special  ceremony,  and  the  best  shops 
of  each  city  thrown  wide  open  for  study  and  investiga- 
tion. From  Hamburg,  through  Leipzig,  Dresden,  Ber- 
lin, Dusseldorf,  Cologne,  Frankfort  and  Mannheim,  to 
Munich,  the  300  Americans,  found  committees  of  en- 
gineers at  each  station  to  welcome  the  party;  city 
treasures  thrown  open  for  inspection ;  and  conveyances 
and  guides  ready  to  take  visitors  to  the  shops  and  ex- 
plain everything.  When  the  party  reached  Munich  at 
last,  impressions  of  German  country,  city  and  manu- 
facturing development  had  crowded  in  bewildering 
manner  with  memories  of  concerts,  dinners,  drives,  and 
excursions  not  into  factories.  Now  that  goodbyes  have 
been  said,  and  notes  have  been  collected  and  brought 
out  for  study,  what  have  American  engineers  to  learn 
from  Germany  and  the  Germans? 

First  and  foremost,  the  Germans  are  years  ahead 
of  us  in  economies.  There  are  no  rubbish  heaps  in 
back  yards,  no  dumps  in  vacant  lots,  and  no  rusty 
scrap-piles  in  factory  premises.  Further,  the  shops 
are  uniformly  well-kept  and  neatly  ordered  within  as 
well  as  without,  and  that  without  special  movers  or 
helpers.  Work  is  neatly  piled  at  machines  and  on 
floors;  tools  are  few,  and  well-kept;  and  stock  appar- 
ently kept  up  at  a  satisfactory  minimum. 

In  the  power  plants,  common  German  practice  is 
ahead  of  our  average  best.  Superheat  has  been  used 
for  years ;  slide-valve  engines  seem  to  be  unknown  to- 
day ;  and  the  poppet-valve,  superheated-steam  engine 
has  actually  outlived  its  usefulness,  and  is  giving  way 
to  the  steam  turbine,  while  we  in  America  have  been 
using  twice  the  steam  and  coal  per  horsepower.  This 
development  has  been  no  secret;  all  engineers  know 
that  superheat  prevents  condensation  in  pipes  and 
cylinders,  and  increases  economy  by  large  ratios.  Yet 
we  have  worried  over  possible  packing  troubles,  and 
demanded  engines  of  old  established  types  that  could 
not  possibly  give  more  than  Yz  the  power  from  the 
amount  of  coal  burned,  that  is  easily  obtained  by  the 
ordinary  European-built  engines.  There  is  no  sign  of 
worry  by  the  Germans  in  charge  of  superheated-steam 
plants,  and  they  show  their  figures  of  coal  consumption 
and  watts  out-put  with  not  a  trace  of  surprise  at  per- 
formances about  twice  as  good  as  ours. 

Superheat  will  come  in  America  yet,  and  that  very 
soon.  Coal  prices  will  not  fall,  but  rather  they  will 
rise;  and  margins  of  profits  in  factory  operation  will 
not  be  so  easy  that  owners  can  afford  to  ask  their  en- 
gineers to  burn  2  tons  of  coal,  when  one  will  do.  In 
manufacturing  operations  where  steam  is  used  for  heat- 
ing, and  now  piped  direct  from  the  boiler  in  saturated 


condition,  half  the  steam  has  usually  turned  to  water 
on  the  way  to  the  work.  Superheat  would  put  all  the 
steam  on  to  the  job  uncondensed,  and  do  the  same 
work  with  half  the  coal  accordingly.  Even  with  com- 
mon slide  valve  or  Corliss  engines  a  little  superheat 
will  offset  cylinder  condensation  and  so  save  a  third 
of  the  coal,  without  overheating  the  metal  of  the  en- 
gine.    Here,  the  Germans  have  much  to  teach  us. 

The  superheated  steam  engine  is,  however,  only  the 
advanced  practice  of  yesterday.  It  is  now  being  super- 
seded by  better  machinery.  Steam  turbines  are  in  Ger- 
many much  like  those  in  America,  in  fact  often  of  iden- 
tical design  and  made  by  European  branches  of  Amer- 
ican corporations. 

The  turbine,  though,  is  but  part  of  the  power  plant ; 
the  steam  boiler  furnace  comes  first  in  the  power  cycle. 
The  American  visitors  did  not  see  one  single  shelf  or 
inclined  stoker  with  its  large  surface  necessarily  ex- 
posed to  the  air  to  keep  from  destroying  the  grate  cast- 
ings by  the  heat.  The  books  have  taught  us  for  years 
that  the  economical  way  to  fire  is  to  scatter  the  coal 
in  tiny  charges  and  often ;  but  we  took  that  for  book 
theory  and  not  good  practice.  The  German  mechanical 
stokers  are  of  the  sprinkler  type,  very  small  and  com- 
pact mechanisms  for  feeding  a  pound  or  two  of  coal 
every  few  seconds.  The  coal,  which  is  crushed  fine,  is 
fed  into  a  hopper  in  front  of  the  boiler,  dropped  in 
small  quantities  against  a  steel  wing,  and  shot  into  the 
furnace  by  the  movement  of  the  wing  under  the  action 
of  a  revolving  cam,  which  alternately  draws  it  back 
against  the  tension  of  a  spring,  and  then  releases  it. 
Inspection  of  the  fire  through  the  door  shows  a  perfect- 
ly even  surface,  and  coal  smoothly  scattered  at  each 

fling- 
Economies  in  steam  power  plants  are  not,  in  Ger- 
many, confined  to  large  central  stations,  but  have  been 
introduced  into  the  isolated-plant  field  to  an  extent 
that  shows  our  American  practice  to  be  grossly  and 
unnecessarily  wasteful.  We  have  large  central  sta- 
tion plants  producing  a  horsepower  with  little  more 
than  a  pound  of  coal ;  but  the  Germans  have  isolated 
plant  equipments  which  can  be  shipped  complete  on 
a  railway  car,  and  will  produce  a  horsepower  on  less 
than  a  pound  of  ordinary  German  coal,  and  this  in 
sizes  as  small  as  100  hp.  The  producer-gas  engine  has 
nothing  to  offer  in  comparison  with  the  German  steam 
"locomobile,"  which  is  not  a  motor-car,  but  a  portable 
steam  plant. 

Economy  in  the  locomobile  starts  with  the  steam 
boiler,  which  is  internally  fired,  and  has  plenty  of 
small  fire-tubes.  The  whole  interior  portion  of  the 
boiler,  that  is,  the  furnace,  tube  sheets  and  tubes,  can 
be  unbolted  and  withdrawn  for  thorough  cleaning,  so 
that  no  scale  need  remain  to  reduce  economy.  The 
steam  passes  from  the  steam  dome  to  a  superheater 
placed  in  the  smoke  uptake,  and  gains  150  deg.  of 
superheat,  so  that  all  of  the  steam  gets  into  the  engine 
cylinder  uncondensed,  and  no  water  need  be  trapped 
back  for  re-evaporation.  Here,  the  saving  is  probably 
30  per  cent  of  the  usual  American  coal  consumption. 
The  saving  becomes  5  per  cent  more  because  of  the 
extreme  shortness  of  the  steam  pipe  to  the  engine, 
which  is  placed  right  on  top  of  the  boiler,  with  one 
of  its  compound  cylinders  in  the  steam  dome  and  the 
other  in  the  smoke  uptake ;  some  saving  may  also  be 
credited   to   the   consequent   protection   from    loss   by 
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radiation  of  heat.  The  steam  after  expanding  through 
the  high-pressure  cylinder  is  reheated,  again  in  the 
smoke  uptake,  and  goes  to  the  low-pressure  cylinder 
still  superheated.  The  condenser  is  attached  to  the 
base  of  the  boiler,  and  its  air  pump  and  a  feed  pump 
are  driven  by  a  crank  from  the  engine  shaft,  instead  of 
by  the  usual  direct-acting  cylinder,  saving  all  of  10 
per  cent  of  the  steam  used  by  the  boiler. 

Comparing  the  whole  apparatus  with  our  usual 
noncondensing  high-speed  engine  using  32  lb.  of  steam 
per  horsepower,  and  supplied  by  a  boiler  taking  5 
lb.  of  coal  to  provide  that  quantity  of  steam,  the  Ger- 
man locomobile  shows  astounding  superiority.  It  pro- 
duces 20  per  cent  more  steam  for  the  same  amount  of 
coal;  delivers  5  per  cent  more  to  the  engine  throttle 
(because  of  the  saving  in  pipe  losses)  and  with  super- 
heat at  that;  does  150  per  cent  more  work  in  the  en- 
gine, and  adds  10  per  cent  more  useful  sieam  by  avoid- 
ing the  use  of  separate  air  and  feed  pumps  of  direct- 
acting  type.  The  total  increase  in  power  is  therefore 
1.20  X  1.05  X  2.50  X  1-10,  which  amounts  to  3.46,  or 
nearly  3^^  times  the  power  from  the  same  amount  of 
coal.  But  this  is  not  all,  for  the  radiation  loss  from 
a  boiler  of  usual  American  type  is  at  least  5  per  cent, 
while  the  locomobile  requires  for  the  same  horsepower 
produced,  a  boiler  only  1  h-  3>^  or  2/7  the  capacity  of 
the  American  boiler,  and  accordingly  saves  5/7  of  the 
radiation  loss  of  the  latter;  which  is  5/7  of  5  per  cent 
of  33^  times  the  locomobile's  coal  consumption,  equal 
to  1254  per  cent,  which  added  to  the  power  output  of 
the  locomobile  increases  its  advantage  over  the  Ameri- 
can isolated  plant  from  3.46  to  3.9,  or  1.28  lb.  of  coal 
for  the  locomobile  as  against  5  lb.  for  the  American 
small  isolated  plant.  The  fact  is  even  better  than  the 
figures,  for  the  isolated  plant  is  usually  not  so  good 
as  5  lb.  coal  to  the  horsepower. 


German  locomobiles  are  found  everywhere  in  use. 
The  makers  use  their  own  products  for  generating 
power  for  their  factories,  saving  over  ^  the  coal  bill 
of  American  works  using  the  same  amount  of  power. 
In  Mannheim,  there  is  a  small  ice-plant  driven  by  a 
locomobile  belted  to  the  compressor,  and  fired  by  saw- 
dust brought  by  boat  from  a  sawmill  close  by.  As 
compared  with  the  usual  American  ice-plant  burning 
a  pound  of  coal  to  produce  6  or  7  lb.  of  ice,  the  German 
plant  can  show  an  operating  cost  about  1/5  as  great. 

In  that  and  some  other  German  cities  it  is  the  cus- 
tom for  the  breweries  to  furnish  ice  free  with  the 
household  supplies  of  beer,  so  that  paying  customers 
for  an  ice-plant  are  few,  and  the  price  of  ice  extremely 
low;  yet  the  owners  of  the  plant  can  make  a  profit 
because  of  its  economy.  Incidentally,  the  Germans  do 
not  care  to  pay  fancy  prices  for  pretty,  transparent  ice. 
White  ice  is  just  as  cold,  and  cheaper  to  make;  so 
white  ice  is  the  staple  article.  Still,  transparent  ice 
could  be  made  by  an  equally  economical  plant,  at  small 
extra  cost,  by  the  use  of  multiple-efifect  evaporators, 
and  at  a  saving  to  the  consumer  as  compared  with 
standard  American  manufactured  ice. 

It  is  interesting  to  see  that  attention  to  economies 
in  power  plants  and  factories  has  not  caused  the  Ger- 
mans to  neglect  the  pleasant  things  of  life.  Every 
house  has  its  window-boxes  full  of  flowers ;  every 
vacant  lot  is  utilized  as  a  garden  by  some  family,  and 
every  bit  of  field,  farm,  and  forest  is  evidently  watched 
and  made  to  produce  the  best  that  in  it  lies.  Attention 
to  one  detail  does  not  mean  neglect  of  others.  The 
Germans  have  their  minds  set  on  becoming  the  abso- 
lute leaders  of  the  industrial  world ;  and  they  have 
already  gone  a  long  way  toward  their  desired  position. 
It  is  to  be  hoped  that  the  recent  visit  of  the  American 
engineers  will  have  for  its  result  the  setting  up  of 
new  standards  of  good  practice  in  economies  in  Amer- 
ica. 


SAFETY  VALVE  POINTERS 

Blowing  Off  Pressure,  How  Blow-Back  Is  Regulated.  Area  of  Valve  Required 

By  Receiver 


O  RELIEVE  THE  boiler  from  any  internal 
pressure  above  that  desired  is  the  object 
of  the  safety  valve.  Figure  i  shows  the 
older  type  of  ball  and  lever  valve,  which, 
unfortunately,  was  often  poorly  construct- 
ed, the  friction  in  the  several  parts  ex- 
cessive, and  increased  by  careless  instal- 
ation,  so  that  the  lever  came  into  contact  with  one  of 
the  projections  forming  the  fulcrum,  or  when  the  boiler 
settled  to  one  side,  the  valve  disk  and  the  stem  where 
uniting  to  the  lever  also  rubbed.  The  material  of  which 
the  valve  seat  and  disk  were  made  was  easily  corroded 
and  the  valve  often  stuck  to  the  seat.  By  using  care  in 
the  construction  and  connecting  up  the  valve,  and  mak- 
ing the  valve  seat  and  disk  of  bronze,  a  better  valve 
was  obtained. 

When  this  type  of  valve  relieved  the  boiler,  its  open- 
ing was  sluggish  and  the  pressure  would  often  drop  10 
lb.  or  more  before  the  valve  would  seat ;  in  fact,  in  some 
cases  they  had  to  be  seated  by  hand. 

The  distance  along  the  lever  of  the  weight  from  the 
fulcrum  determines  at  what  pressure  the  valve  will  open. 
The  farther  out  on  the  lever  the  weight  is,  the  higher  the 
pressure  carried ;  also  an  increase  in  weight  increases  the 
blowing  off  pressure. 


It  is  thus  an  easy  matter  for  anyone  to  raise  the 
blowing  off  pressure  on  a  boiler  provided  with  this  style 
of  valve,  by  adding  weight  on  the  lever,  or  moving  the 
weight  along  the  lever. 

Lever  Valve  Calculations 

^ET  A  =  area  of  valve  in  square  inches ;  D  =  distance 
from  center  of  valve  to  fulcrum ;  1  =  distance  from 
fulcrum  to  center  of  gravity  of  the  lever  ;  L  ^=  distance  of 
weight  from  fulcrum  all  in  inches ;  P  =  steam  pressure 
in  pounds  per  square  inch  ;  W  =  weight  of  ball  on  lever  ; 
V  ==  weight  of  valve  and  stem  ;  w  =  weight  of  lever, 
all  in  pounds. 

To  find  the  weight  W  required  for  a  given  pressure  P : 
•     APD— (wl-fVD) 

W  = 

L 
To  find  the  distance  from  the  fulcrum  to  locate  the 
weight  W  for  pressure  P : 

APD— (wl-f  VD) 

L  = 

W 
To  find  the  pressure  P  at  which  the  valve  will  blow 
with  weight  W  at  distance  L: 
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W  L  +  w  1  +  V  D 

P  = 

AD 
The  several  objections  mentioned,  together  with  the 
ease  with  which  the  valve  may  be  overloaded,  has  re- 
sulted in  the  abandonment  of  this  type  of  valve  for  the 
modern  direct  or  spring  loaded,  pop  valve,  Fig.  2.  Here 
the  valve  disk  is  held  to  its  seat  by  a  spring,  which 
in  turn,  has  its  tension  adjusted  by  a  bolt. 


When  natural  draft  is  used,  A 


22.5  G 


Action  of  Pop  Valves 


w< 


''ORKING  parts  of  these  valves  are  encased  so  that 
little  dust  can  collect,  hence  they  are  more  certain 
in  their  action. 

When  the  pressure  in  the  boiler  reaches  the  blowing 
point  for  which  the  valve  is  adjusted,  it  acts  on  the  area 
of  the  bottom,  raising  the  valve  slightly  from  the  seat, 
causing  the  well  known  singing  sound.  The  steam  thus 
escaping  impinges  on  the  additional  area  of  the  valve, 
exposed  by  its  lifting  a  slight  distance  from  its  seat  and 
the  valve  opens  with  a  popping  sound  from  which  it 
derives  its  name. 

These  valves  are  provided  with  an  attachment,  usually 
consisting  of  a  ring  with  holes  drilled  through  it,  that 
may  be  raised  or  lowered  and  thus  increase  or  decrease 
the  area  of  similar  holes  in  the  valve  casing  and  thereby 


FIG.  1.  TYPICAL  BALL  AND  LEVER  SAFETY  VALVE 

change  the  amount  of  blow-back  or  drop  in  pressure 
between  the  opening  and  closing  of  the  valve.  Usually 
3  lb.  is  sufficient.  These  rings  are  adjusted  from  the 
outside  of  the  valve  case,  through  the  removal  of  a 
plug,  or  a  special  nut. 

To  increase  the  pressure  at  which  the  valve  will  blow, 
slacken  the  check  nut  and  tighten  down  the  adjusting 
bolt  or  nut ;  to  decrease  the  pressure,  slacken  up  to  re- 
lease some  of  the  tension  on  the  spring.  It  is  a  good 
idea  to  make  a  mark  on  the  valve  casing  and  another  on 
the  adjusting  bolt  head  or  nut,  so  that  the  amount  that 
the  bolt  has  been  turned  can  be  easily  determined. 
Usually  turning  one  side  of  the  hexagonal  bolt  head  past 
a  fixed  mark  will  change  the  pressure  about  5  lb.  either 
way. 

Springs  that  come  with  the  valves  are  generally  so 
made  that  the  pressure  may  be  changed  about  15  lb. 
either  way,  and  if  a  greater  change  is  desired,  it  is  neces- 
sary to  send  to  the  makers  for  a  new  spring.  These 
valves  may  be  obtained  with  a  cap  that  may  be  locked 
and  thus  prevent  any  unauthorized  person  from  tampering 
with  them. 

Pop  valves  are  provided  with  a  lever,  by  means  of 
which  the  discs  can  be  raised  from  their  seats  when 
under  pressure  to  test  the  working  condition. 

Safety  valve  area  is  often  determined  by  rules  laid 
down  by  the  state  or  city  where  the  boiler  is  installed, 
but  when  no  such  legislation  is  in  force,  the  following 
rules  may  be  used  to  obtain  the  area: 


P  +  8.62 
When   steam   jets  or  mechanical   draft  is   used,   we 
1 .406  W 

have,  A  == . 

P  -f  8.62 
Where  G  =  area  of  grate  in  square  feet ;  P  =  gage 
pressure    of    steam    in    pounds   per   square    inch;    W  = 
weight  of  coal  burned  per  hour ;  A  =  least  area  of  safety 
valve  in  square  inches. 


FIG.  2.     TYPICAL  POP  SAFETY  VALVES 

Safety  valve  connections  to  the  boiler  should  always 
be  as  direct  as  possible,  with  no  valve  of  any  kind  inter- 
vening, and  when  a  pipe  is  connected  to  the  outlet  to 
carry  ofif  the  discharge  and  is  fitted  with  an  elbow  in 
which  there  is  a  chance  for  condensation  to  collect  and 
thus  raise  the  blowing  pressure  of  the  valve,  the  elbow 
must  be  provided  with  an  ample  drip. 


In  an  INVESTIGATION  as  to  the  corrosion  of  iron  and 
steel  by  electrolysis,  the  Bureau  of  Mines  has  under- 
taken to  develop  a  method  of  preventing  corrosion  by 
applying  an  electromotive  force  which  will  set  up  current 
in  the  direction  opposite  to  that  which  carries  the  iron 
into  solution  and  thus  produce  pitting. 

This  method  has  been  used  in  the  past  to  protect 
boilers  from  corrosion  by  hanging  a  bar  of  zinc  in  the 
boiler  water  and  connecting  it  electrically  to  the  boiler 
structure.  In  this  way  a  current  is  set  up  from  the 
zinc  toward  the  iron  which  is  opposed  to  the  current 
from  the  iron  which  would  be  set  up  by  the  action  of 
acids  on  that  metal. 

The  Bureau  of  Mines  found  that  with  an  acid  con- 
centration not  greater  than  500  parts  in  a  million,  a  cur- 
rent density  of  from  0.5  to  0.8  of  a  milliampere  per 
square  inch,  reduced  the  corrosion  loss  to  a  negligible 
quantity  on  a  steel  plate  immersed  in  sulphuric  acid 
solution  with  slow  stirring.  When  the  rate  of  stirring 
was  considerably  increased,  a  current  density  of  2  milli- 
amperes  per  square  inch  was  effective  in  reducing  the 
corrosion  loss  only  to  25  per  cent  of  the  unprotected 
plate.  Taking  one  milliampere  per  square  inch  as  the 
current  density  and  5  volts  as  the  electromotive  force, 
the  power  consumption  per  square  foot  of  protected 
surface  to  prevent  corrosion  would  be  approximately 
}i  watt,  or  6.6  kw.-hr.  per  square  foot  of  surface  per 
vear. 


Concentrate  all  your  thoughts  upon  the  work  in 
hand.  The  sun's  rays  do  not  burn  until  brought  to  a 
focus. 

— Alexander  C.   Bell. 


PRACTICAL     ENGINEER 


SPARKING  AND  COMMUTATION 

Difficulties  in  the  Operation  of  D.  C.  Generators  and   Motors,  and  Suggestions  for  Overcoming  Them 

By  William  C.  Thorne 


COMMUTATORS  in  good  condition  should  be 
smooth  and  run  quietly,  have  a  polish  and  a 
rather  light  chocolate  color,  and  brushes  will 
squeak  when  running  slowly,  such  as  shutting 
down.  Oil  on  a  commutator  will  collect  dirt,  and  es- 
pecially on  a  500  or  750-volt  machine,  due  to  high 
temperature,  will  carbonize  and  short-circuit  the  bars, 
burning  out  the  mica,  or  even  a  coil.  If  the  mica 
burns  out  in  a  little  spot  it  may  be  repaired  by  cutting 
out  the  burnt  portion,  cleaning  well,  then  cutting  a 
piece  of  mica  which  will  fill  the  hole  tightly.  Cover 
the  inside  of  the  burnt  portion  and  the  new  piece  with 
armature  varnish  and  wedge  the  new  piece  in.  Bake 
well  with  a  torch.  Cut  the  mica  off  flush,  and  sand- 
paper so  it  will  be  level  with  the  bars. 

Another  method  is  to  clean  well,  make  a  stiff  paste 
of  litharge  and  glycerin,  fill  the  cavity  with  this  paste, 
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Figure  1  shows  the  commutator  that  is  not  straight 
from  end  to  end  and  would  always  give  trouble.  Never 
use  coarse  sandpaper  for  finishing  as  it  grooves  the 
surface  badly.  Never  use  emery.  It  is  a  conductor 
of  electricity.  Due  to  its  sharp  hard  nature  it  remains 
imbedded  in  the  mica  and  tends  to  short-circuit  the 
bars  and  also  to  convey  local  currents.  When  filing, 
sandpapering,  polishing  or  turning  down  a  commu- 
tator cover  the  rest  of  the  machine  if  possible  to  keep 
metal  dust  and  chips  from  armature  and  fields.  Some- 
times, however,  through  neglect  or  the  use  of  poor 
quality  brushes,  or  atmospheric  conditions  being  such 
that  insufficient  lubrication  of  the  commutator  is  im- 
possible, shoulders  will  be  formed  on  the  commutator 
where  the  brushes  do  not  rest  all  the  time,  A  and  B, 
Fig.  2.  This  is  especially  the  case  where  the  brushes 
are  not  staggered.  When  the  shaft  oscillates  with  end 
play  which  should  be  ^  to  J4  i^i-  for  even  wear  of  the 
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FIG.   1.      COMMUTATOR   NOT   STRAIGHT   PROM   END   TO   END 


FIG.  2.     COMMUTATOR  WORN  INTO  GROOVE 


let  it  stand  3  or  4  hr.  and  sandpaper  smooth  when  hard. 
Many  regard  dental  paste  or  cement  as  used  by  dentists 
as  the  best  filling  for  a  hole  in  mica.  There  are  special 
preparations  in  the  market  which  are  very  good.  When 
a  commutator  gets  pretty  well  worn  down  it  is  apt  to 
spark,  even  if  other  conditions  are  all  right,  as  the 
brush  being  the  same  width  as  before,  it  will  cover 
more  bars  than  it  should,  as  the  bars  are  narrower  as 
they  approach  the  shaft. 

A  rough  pitted  commutator  may  be  due  to  poor 
quality  of  copper  or  carelessness,  such  as  dirt  or  fre- 
quent overloading.  It  is  well  to  lay  a  straight  edge 
along  the  length  of  the  bars  to  be  sure  that  they  are 
straight  in  length  as  well  as  even  curve  around  the 
commutator.  It  can  be  smoothed  by  using  a  fine  file, 
then  00  or  000  sandpaper  and  lastly  a  block  of  soft 
fine  grained  sandstone  with  a  curvature  ground  in  it 
to  fit  the  curve  of  the  commutator. 


bearings  the  shoulders  will  lift  the  ends  of  the  brushes, 
breaking  the  contact,  causing  vicious  sparking  and 
fluctuating  voltage  on  the  line. 

Sparking  from  the  above  causes  varies  in  color 
from  white  to  green  or  red  and  is  injurious  to  commu- 
tator, attacking  copper  and  mica  alike.  Excessive  side 
play  may  be  caused  by  the  machine's  not  being  level 
or  by  the  belt  oscillating  from  one  side  of  the  pulley 
to  the  other.  The  shaft  will  lie  to  one  end  of  the  bear- 
ing for  a  period,  then  suddenly  throw  itself  toward  the 
other  end  of  the  bearing  lengthwise  of  the  shaft.  This 
will,  depending  on  the  amount  of  side  play,  cause  a  cer- 
tain amount  of  fluctuating  voltage  on  account  of  vary- 
ing, strength  of  field.  Often  the  voltage  fluctuation 
from  this  will  not  be  over  an  excessive  range,  but  is 
annoying.  If  there  happen  to  be  ridges  on  the  commuta- 
tor due  to  wear  there  will  be  excessive  voltage  variation. 
Take  a  block  of  wood,  and  while  watching  the  voltmeter, 
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press  the  block  on  alternate  ends  of  the  shaft.  You 
will  get  a  good  idea  of  the  losses  due  to  this  cause, 
fluctuating  voltage,  in  addition  to  general  annoyance, 
flickering  and  bad  efifects  on  machinery,  also  lowers 
the  output  of  the  machine  and  tends  to  cause  sparking 
by  induction,  in  the  armature.  The  writer  saw  a  case 
of  a  d.c.  machine  used  as  an  exciter  that  fell  off  to 
80-volt  capacity.  By  regulating  the  end  play  and 
filing  off  a  very  light  ridge,  the  voltage  was  brought 
back  to  130.  Dirt  or  copper  dust  and  chips  between 
the  brush  and  the  commutator  will  cause  a  red  or 
greenish  spark  to  appear  to  emerge  from  the  brush 
and  follow  the  commutator  for  a  distance  of  3  or  4 
in.  This  will  cause  grooving  of  the  commutator.  The 
commutator  may  be  sprung  from  the  effect  of  centrif- 
ugal force  on  the  armature.-  This  is  called  an  eccentric 
commutator.  It  might  possibly  be  remedied  in  some 
cases  by  turning  down,  but  as  it  is  worse  when  run- 
ning at  full  speed,  it  should  be  sent  to  the  shop  if 
possible,  to  have  the  armature  and  commutator  reset 
and  rebound.  We  should  note  here  that  the  speed 
of  a  prime  mover  or  generator  should  not  be  below 
normal  nor  over  10  per  cent  above,  the  speed  should 
be  uniform,  and  the  belt  must  not  slip  or  have  bad 
joints.  The  machine  must  be  on  a  solid  unyielding 
bed,  must  have  no  vibration  and  the  belt  must  run 
true.     The  shaft  must  be  level. 

Dynamos  are  designed  on  the  basis  of  a  certain 
speed,  and  the  designer  does  not  allow  for  engines 
whose  governors  are  not  kept  in  proper  adjustment. 
An  engine  governor  for  electric  service  should  regulate 
to  within  2  or  3  per  cent  of  rated  speed.  There  should 
be  no  bad  joints  in  the  belt.  Too  much  vibration  due 
to  high  speed  or  a  poor  foundation  will  jar  the  brushes 
from  the  commutator  and  cause  rows  of  blue  or  white 
sparks  to  appear  along  the  edge  of  the  brush.  A  spark 
of  this  kind  and  color  is  not  as  dangerous  as  others. 
Sparks  will  appear  continuously. 

A  sprung  shaft  will  cause  jarring  which  has  a  bad 
effect  on  the  brushes  and  will  also  cause  disturbance 
of  th^  field,  and  it  will  be  hard  to  find  a  neutral  posi- 
tion for  the  brushes.  We  must  remember  to  distin- 
guish between  a  sprung  shaft  and  an  eccentric  commu- 
tator or  armature.  The  effects  are  somewhat  alike. 
A  worn  bearing  lets  the  armature  nearer  one  pole  than 
another  and  distorts  the  field  the  same  way  a  sprung 
shaft  does,  when  the  shaft  is  loose  in  the  bearing. 

When  a  commutator  is  worn  out  it  is  often  found 
impossible  to  set  the  brushes  at  the  right  angle  because 
the  brush  holder  can  not  then  allow  for  proper  ad- 
justment for  the  difference  in  an  arc  of  contact  as  it 
gets  nearer  the  shaft.  This  results  in  chattering  and 
sparking.  The  idea  in  getting  the  angle  of  the  brush 
is  to  set  the  holders  in  such  a  position  that  the  force 
exerted  on  the  brushes  by  the  commutator  will  be  in 
the  direction  of  the  force  exerted  by  the  tension  spring 
and  without  friction  in  order  that  the  spring  may  easily 
force  it  to  its  seat. 

To  obtain  a  polish  on  the  commutator  put  a  little 
extra  tension  on  the  brushes  for  a  short  time  and  a 
slight  amount  of  mineral  oil  to  keep  the  surface  lubri- 
cated. As  no  sparking  occurs  without  a  current  it 
might  be  well  to  run  with  the  machine  "dead"  until 
a  polish  is  started.  Also  be  sure  to  keep  dirt  and 
copper  dust  off  of  the  face  of  the  brush. 

In  smoothing  a  commutator  sandpaper  may  cut  the 
mica  and  copper  at  different  rates.  In  this  case  we 
use  a  block  of  sandstone,  as  this  is  unyielding  and  will 
cut  one  as  well  as  the  other. 


If  a  commutator  happens  to  be  damp  the  centrifugal 
force  may  throw  it  out  of  true.  In  this  case  it  should 
be  tightened,  trued,  and  rebaked.  Dampness  also 
lowers  the  resistance  of  the  armature  insulation.  Bake 
or  dry  out  by  using  not  over  the  full  load  current  of 
the  machine.  Any  load  desired  can  be  obtained  by  the 
use  of  an  adjustable  water  rheostat.  Small  machines 
can  get  enough  load  by  using  a  lamp  bank.  When  us- 
ing water  resistance  be  sure  to  remember  that  its 
resistance  changes  as  the  temperature  changes.  Damp- 
ness will  cause  an  armature  to  heat  on  any  load  or  no 
load.  Short  circuits  between  commutator  bars,  due  to 
carbonized  oil  or  dirt,  will  cause  heating  of  the  com- 
mutator and  the  armature.  Shafts  of  electric  machines 
must  be  rigid  on  account  of  strains  due  to  weight  bal- 
ance, speed  and  magnetic  pull. 

Too  high  speed  and  imperfect  balance  will  cause 
vibration.  Commutators  when  new  sometimes  require 
tightening  of  the  bars,  etc.,  while  breaking  in  and 
while  adjusting  themselves  to  conditions  of  load,  speed 
and  drying  out.  Keep  the  face  of  the  bearing  end 
of  the  commutator  clean  and  protected  with  varnish. 
Don't  have  any  voltage  on  the  machine  while  turning 
down  a  commutator,  and  have  the  brushes  removed.  If 
using  a  grinding  arrangement  for  turning,  run  at  ap- 
proximately full  speed,  in  order  to  allow  for  any 
usual  disturbance  of  the  commutator  by  centrifugal 
force.  If  truing  in  a  lathe  run  on  slow  speed  and  use 
a  diamond  point  tool.  The  commutator  must  then  be 
sandpapered  and  polished. 

High  speed  gives  a  good  polish  but  it  is  more  apt 
to  throw  sand  and  copper  dust  into  the  armature  and 
field. 

Turn  the  inside  corner  slightly  round  as  at  C,  Fig. 
3,  so  that  dirt  and  oil  will  not  be  so  liable  to  collect 
and  cause  short-circuited  bars. 


FIG.  3.     ROUNDED  CORNER  OP  COMMUTATOR 

When  turning  a  commutator  on  a  motor  use  a 
water  resistance  in  series  with  the  armature  to  obtain 
slow  speed.  A  short-circuited  or  open  armature  coil, 
by  changing  the  strength  of  the  current,  as  a  brush  is 
carrying  from  different  bars,  will  spark,  which  is 
harmful  and  which  will  cut  copper  and  mica. 

There  must  not  be  dampness,  excessive  temper- 
ature due  to  atmosphere  or  too  warm  bearings,  or  too 
much  heat  due  to  overloads  as  they  all  affect  the  com- 
mutator and  allow  the  centrifugal  force  to  harm  it. 
There  are  tools  in  the  market  for  turning  a  commutator 
while  in  position  with  a  lathe  tool  and  flexible  shaft, 
or  by  a  separate  motor  for  grinding  by  use  of  a  flexible 
shaft  and  also  for  undercutting  mica.  Consult  electric- 
al manufacturers.  Portable  turning  tools  are  general- 
ly used  by  fastening  them  to  the  machine  bearing  bolts. 
If  they  are  not  long  enough  longer  ones  may  be  used 
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temporarily.  Motion  for  grinders  is  usually  obtained 
by  a  soft  wheel  which  rides  on  the  commutator.  Use 
a  coarse  grinder  first,  then  a  finer  one  and  finish  with 
00  or  000  sandpaper.  Take  a  stick  of  wood  and  bear 
on  the  commutator  while  stationary  to  see  if  any  of  the 
bars  are  loose. 

To  see  if  the  armature  is  equally  spaced  between 
the  pole  faces,  take  a  thin  wooden  wedge  with  a 
long  taper.  Place  it  between  the  armature  and 
pole  face  and  mark  it  to  show  how  far  it  enters.  Then 
measure  the  rest  of  the  poles  and  see  if  all  have  the 
same  space.    Do  this  at  both  ends  of  the  armature. 

If  a  generator  is  overloaded  it  will  drop  its  volt- 
age. A  motor  will  lose  speed.  An  open-circuited 
armature  coil  may  not  show  when  stationary,  but  when 
revolving  the  centrifugal  force  throws  the  leads  out 
if  they  are  near  the  commutator  and  a  ball  of  fire  may 
be  seen  all  around  the  commutator  where  they  touch 
each  other  or  the  commutator.  Of  course  there  may 
be  an  open-circuited  coil  without  these  effects  as  the 
wires  may  not  be  in  the  right  position  to  touch.  This 
sparking  is  dangerous  as  it  burns  the  mica  and  copper 
and  may  also  short-circuit  and  burn  out  a  coil. 

Low  voltage  causes  a  weak  field — as  this  may  occur 
at  the  time  when  the  machine  is  carrying  a  heavy  cur- 
rent the  armature  reaction  is  great  in  proportion  and 
is  apt  to  cause  a  heavy  spark.  A  field  may  have  loose 
connections,  a  short-circuited  coil,  or  a  reversed  coil. 
In  any  of  these  cases  there  is  apt  to  be  excessive  spark- 
ing. If  one  field  coil  is  weak  or  short-circuited  the  fact 
will  probably  be  noticeable  by  the  remaining  good  coils 
running  unduly  hot. 

(To  be  continued.) 


OVERHAULING  A  SERIES  MOTOR 

By  C.  R.  Weihe 

THE  motor  under  discussion  had  been  pretty   well 
saturated  with  water,  both  the  field  and  armature 
winding;   the   process   of    this    saturation    had    no 
doubt  been  taking  place  for  some  time;  of  course 
while  the  motor  was  not  in  use,  and  abandoned. 

Having  agreed  to  put  it  in  satisfactory  operation,  I 
tested  for  grounds  while  the  motor  was  in  this  condi- 
tion and  the  results  were  that  the  insulating  resistance 
was  very  low. 
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FIG.   1.     REPAIR  rOR  BURNED  LEAD 

As  the  armature  and  the  fields  are  what  visually 
require  the  most  attention  under  similar  trouble,  I  took 
the  field  coils  out,  cleaned  the  dust  and  dirt  from  them 
and  dried  them  by  sending  a  current  of  about  30  amp. 
through  them  in  series  for  3  days ;  from  time  to  time 
I  tested  the  drop  across  the  4  coils  to  ascertain  how  the 
drying  process  was  proceeding.  When  first  connected, 
the  drop  across  the  4  coils  was  about  8  volts  with  a  cur- 
rent of  31  amp.,  and  for  the  next  12  hr.  the  coils  heated 
very  little,  but  the  drop  was  a  little  more  than  8  volts 
with  the  same  current,  this  probably  being  due  to  the 
temperature  coefficient  of  the  copper. 

After  the  first  day  the  coils  began  to  warm  up  con- 
siderably, but  at  no  time  did  they  get  any  warmer  than 


150  deg.  F.  (the  work  being  done  in  winter  with  the 
temperature  of  the  drying  room  only  a  few  degrees  high- 
er than  the  outside  temperature,  say  about  45  deg.  F.  as 
an  average). 

The  last  day  of  drying,  no  ground  would  show  when 
tested  with  a  low  reading  voltmeter,  and  the  drop  across 
the  4  coils  showed  1 1  volts  with  no  change  either  up  or 
down;  by  this  I  judged  the  coils  dry  and  disconnected 
them,  then  varnished  them  with  waterproof  insulating 
varnish. 

After  the  coils  were  dry  from  the  varnishing,  thev 
were  placed  in  a  row  and  connected  up  in  series  to  as- 
certain the  correct  connection  to  make  so  the  fields  would 
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FIG.  2.     DRYING  COILS  AND   TESTING  POLARITY 

alternate  in  polarity  when  connected  up  in  the  motor ; 
after  the  coils  were  properly  arranged  they  were  placed 
in  the  motor  (enclosed  type  G.  E.)  which  had  been 
cleaned,  dried  and  varnished  also. 

An  extra  armature  was  on  hand  which  we  placed  in 
the  motor  for  the  purpose  of  trying  out  the  fields,  with 
a  crude  water  rheostat,  consisting  of  a  bucket  of  water 
and  2  iron  plates,  we  started  the  motor  and,  satisfied 
that  the  fields  were  all  right,  I  turned  my  attention  to  the 
old  armature  which  had  been  dried  during  a  couple  of 
weeks,  before  a  fire.    Of  course  the  armature  could  have 
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FIG.  3.     MOTOR  AND  CONTROLLER  CONNECTIONS 

been  dried  by  sending  a  current  through  it  the  same  as 
the  fields,  but  I  did  not  deem  this  necessary  as  the  arma- 
ture appeared  perfectly  dry  by  testing  for  insulating  re- 
sistance with  a  low  reading  voltmeter. 

The  armature  appeared  to  have  a  coil  burned  but  the 
insulation  was  not  charred  or  even  dry  and  crisp. 

By  sending  a  current  through  the  armature  and  meas- 
uring the  drop  from  bar  to  bar,  I  was  satisfied  there  was 
no  open  or  short  circuit  in  the  armature  (also  no  ground) 
as  the  drop  was  the  same  from  bar  to  bar. 
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The  burned  coil  lead  was  fixed  as  follows:  In  Fig.  i 
A  shows  the  lead  with  the  cross-section  shown  at  a  re- 
duced to  about  the  size  of  No.  12  wire.  As  I  was  desirous 
of  saving  the  work  of  rewinding  the  armature  or  putting 
in  a  jumper,  I  took  a  piece  of  copper  about  1/32  in. 
thick,  ^  in.  wide  and  2  in.  long,  which  I  tinned  and  then 
bent  in  the  shape  shown  at  B,  filling  this  nearly  full  of 
solder. 

1  next  tinned  the  wire  A  and  placed  B  over  A  as  at  C 
and  heated  B  until  the  solder  melted,  then  stuck  to  A, 
which  made  an  excellent  connection.  I  then  taped  the 
lead  and  varnished  it.  If  the  connection  at  C  ever  be- 
comes hot  enough  to  melt  the  solder  and  burn  A  in 
two,  the  arc  will  weld  the  2  ends  to  B,  still  completing 
the  circuit. 

When  put  in  operation,  the  motor  worked  satisfac- 
torily, the  company's  engineers  having  figured  that  it  was 
to  haul  12  pit  wagons  up  little  more  than  a  10  per  cent 
grade  2200  ft.  long.  On  a  test  and  to  satisfy  myself 
that  the  lead  C  would  give  no  trouble  we  pulled  17  pit 
wagons  at  top  speed  up  the  grade. 
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FIG.    1.       PRECISION    TESTING    MACHINE    WHICH    INDICATES 
THE  PRESSURE   OF  THE  FINGER  OR  2,300,000  LB. 

Figure  2  illustrates  the  method  of  drying  the  coils 
(A)  and  testing  for  polarity  of  the  fields  (B). 

As  the  motor  operates  in  the  mine  and  since  all  mines 
are  more  or  less  damp,  I  protected  the  resistance  and 
fields    from   excessive   pressure   connecting   them   up   as 
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;.  3.     This  manner  of  connection  also  protected  to 


a  certain  extent  the  blowout  coil  on  the  controller  as  the 
line  to  which  this  motor  was  connected  was  a  ground 
return  system. 

.      LARGE  PRECISION  TESTING 
MACHINE 

ILLUSTRATIONS  show  views  of  the  testing  machine 
that  has  recently  been  installed  at  the  U.  S.  Bureau 
of  Standards,  Washington,  D.  C.  This  machine  is 
used  for  testing  columns,  blocks,  beams,  girders,  and 
other  shapes  of  steel,  iron,  wood,  concrete,  reinforced 
concrete,  etc.,  in  order  to  determine  the  breaking  strength, 
the  spring  under  load,  and  other  valuable  engineering 
data.  It  is  able  to  take  specimens  of  any  length  up  to 
34  ft.,  and  can  exert  a  pull  of  1,150,000  lb.,  or  a  crushing 
force  of  2,300,000,  and  yet  so  delicate  is  it  that  the  pres- 
sure of  the  finger  upon  it  will  be  registered. 

The  machine  consists  of  2  main  parts  connected  by 
2  enormous  screws.  One  part  is  stationary  and  contains 
the  mechanism  by  which  the  force  exerted  on  the  speci- 


men is  measured.  The  other  part,  called  the  press,  is 
movable  and  consists  essentially  of  a  hydraulic  cylinder 
mounted  on  wheels.  It  will  be  noted  that  the  head  of 
the  hydraulic  piston  is  mounted  on  wheels  of  its  own  and 
can  move  independently  of  the  cylinder.  The  oil,  which 
is  used  to  produce  the  hydraulic  pressure,  is  supplied 
through  a  pipe  which  telescopes  or  elongates  as  the  press 
is  moved. 


FIG.   2.     STATIONARY  END  OF  TESTING  MACHINE 

In  testing,  the  press  is  moved  to  the  proper  point, 
depending  on  the  size  of  the  specimen,  by  the  Westing- 
house  motor  seen  in  the  photograph.  The  specimen  is 
then  put  in  place,  being  gripped  by  jaws  mounted  on 
each  of  the  ends  of  the  testing  machine  if  it  is  to  be 
put  under  tension,  or  held  between  2  heavy  plates  if  it 
is  to  be  compressed.    The  hydraulic  piston  is  then  slowly ' 


FIG.    3.      PUMP    WHICH    SUPPLIES    PRESSURE 

forced  forward  or  pulled  back,  depending  on  whether  the 
test  is  of  compression  or  tension,  until  the  specimen  under 
test  is  ruptured. 

Figure  3  shows  the  Deane  pump  driven  by  a  20-hp. 
Westinghouse  motor  which  supplies  the  oil  for  operating 
the  hydraulic  cylinder.  This  pump  is  capable  of  deliver- 
ing oil  at  a  pressure  of  3500  lb.  per  square  inch. 


The  new  power  plant  at  the  insanse  hospital  at 
Jamestown,  N.  D.,  will  be  one  of  the  largest  of  its 
kind  in  the  state  and  will  cost  $56,000.  The  building  is 
to  be  completed  Dec.  i  and  will  supply  heat,  power  and 
electric  light  to  all  the  buildings  of  the  hospital. 
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ELEVATORS,  CARE  AND 
OPERATION 

Hints   as  to    Keeping   Machinery   in   Running    Order 
and  Handling  Cars  Safely 

THE  following  applies  to  modern  elevators  with 
automatic  stop  devices  and  with  automatic  ac- 
celeration control  for  stopping  and  starting. 
First,  when  the  elevator  is  out  of  service,  al- 
ways keep  the  operating  device  whether  a  switch  lever, 
a  hand  wheel,  or  a  rope  in  central  position.  When 
driving  the  car  move  the  operating  device  to  the  ex- 
treme up  or  down  position  as  the  controller  will  auto- 
matically bring  the  car  up  to  proper  speed.  If  the 
elevator  fails  to  start  when  the  operating  device  is 
moved  to  its  full  travel,  throw  the  operating  device 
to  the  center  posi'tion  and  look  for  open  circuit  at 
the  main  line  fuses  and  look  over  all  automatic  switch 
contacts.  Also  examine  the  machine  bearings,  gears 
and  thrusts  to  see  whether  they  are  dry  or  hot  from 
lack  of  oil. 

To  stop  the  elevator  when  it  is  in  motion,  move  the 
operating  device  to  the  center  when  the  car  is  close 
to  the  floor  level.  If  the  elevator  fails  to  stop,  under 
these  circumstances,  let  it  travel  to  the  top  or  bottom 
of  the  shaft  as  the  case  may  be,  where  the  automatic 
devices  will  bring  it  to  rest.  Then  go  over  the  ma- 
chinery to  find  the  cause  of  the  trouble.  If  the  car  stops 
suddenly  when  descending,  throw  the  operating  de- 
vice to  center  and  have  the  engineer  in  charge  examine 
the  machine  to  determine  the  trouble.  If  the  safety 
device  has  operated  be  careful  to  see  that  slack  rope 
is  taken  up  on  the  drum  and  that  the  cables  are  not 
crossed  on  the  drum  or  out  of  the  proper  groove  before 
releasing  the  safety.  Never  attempt  to  leave  the  car 
while  it  is  in  motion. 

Keeping  the  Machinery  in  Order 

^OTOR  bearings  for  electric  elevators  have  auto- 
matic feed  rings  which  should  always  turn  with 
perfect  freedom ;  the  oil  chamber  should  have  enough 
oil  to  insure  the  rings  dipping  into  it  yet  the  oil  should 
be  a  little  below  the  bottom  of  the  shaft.  Use  only 
motor  bearing  oil. 

For  worm  gear  lubrication  use  only  the  worm  gear 
lubricant  and  keep  the  chamber  filled  to  a  point  just 
above  the  center  of  the  worm  shaft.  When  it  is  neces- 
sary to  remove  sediment  and  grit,  drain  the  oil  from 
the  gear  case;  this  should  be  done  at  least  3  or  4 
times  a  year  and  the  chamber  filled  with  fresh  lubri- 
cant. The  worm  shaft  bearings  are  automatically  oiled 
from  the  worm  chamber  and  oil  should  be  allowed  to 
drip  slowly  through  the  gland  to  insure  perfect  lubri- 
cation of  the  bearings.  Square  braided  flax  packing 
should  be  used  in  the  worm  shaft  stuffing  box  and  the 
gland  adjusting  nuts  must  be  tightened  evenly  to  pre- 
vent binding  the  shaft. 

The  drum  shaft  bearings  should  be  oiled  every 
day  and  all  parts  of  governor  kept  well  lubricated  so 
that  they  work  freely  and  easily. 

Compression  cups  on  the  vibrator  sheaves  should 
be  kept  filled  with  compression  cup  grease,  also  the 
overhead  sheave  bearing  boxes  be  packed  with  the 
same  grease.  To  prevent  rusting  cables  should  occa- 
sionally be  coated  with  cable  preservative  applied  with 
a  brush. 

Examination  should  be  made  of  all  safety  devices 
in  the  car  frame  and  car  at  freqent  intervals  and  all 
parts  kept  clean,  well  lubricated  and  free  from  rust. 
All  parts  of  the  controlling  device  should  also  be  kept 


well  lubricated  so  that  they  work  freely  and  easily  and 
the  metal  and  carbon  contacts  on  the  controlling  de- 
vice should  be  kept  clean  and  free  from  pits  and  blis- 
ters. They  should  be  frequently  smoothed  with  sand- 
paper but  never  use  emery  cloth.  The  brake  springs 
should  be  properly  adjusted  to  hold  the  load,  the  brakes 
just  clearing  the  pulley  when  released.  A  piece  of 
thin  paper  passed  between  the  shoes  and  the  pulley 
shows  a  sufficient  clearance  and  both  pulley  and  the 
brake  shoes  must  be  kept  dry  and  clean ;  under  no  cir- 
cumstances put  oil  on  the  brake  pulley.  When  neces- 
sary to  remove  brake  shoes  for  cleaning  or  repairs, 
the  empty  car  should  be  left  at  the  top  landing  with 
the  counter  weight  secured  blocked  up  in  the  pit. 

Frequent  trial  of  the  car  on  the  automatic  stops 
should  be  made  to  see  whether  the  collars  are  acting 
properly  as  the  automatic  may  be  thrown  out  of  ad-- 
justment  by  the  stretching  of  the  cables.  These  col- 
lars should  be  set  so  that  car  will  stop  level  with  the 
top  landing  with  normal  load  and  level  with  the  bot- 
tom landing  when  empty.  The  cover  of  the  automatic 
stop  switch  should  be  removed  and  thoroughly  cleaned 
frequently. 

In  adjusting  or  renewing  brushes  they  should  be 
fitted  with  full  bearings  on  the  commutator  with  a 
strip  of  fine  sandpaper;  never  use  emery  cloth.  This 
fitting  is  done  by  placing  the  paper  between  commu- 
tator and  carbon  with  sand  side  against  the  carbon  and 
drawing  it  back  and  forth  by  hand,  keeping  the  sand- 
paper always  close  against  the  surface  of  the  commu-- 
tator.  Good  and  frequent  fitting  in  this  way  will  do 
much  to  prevent  sparking.  The  carbons  should  always 
project  beyond  the  holder  so  that  the  holder  cannot 
bear  on  the  commutator  and  brushes  should  be  stag- 
gered to  distribute  the  wear  evenly  on  the  commutator. 
Brush  springs  should  be  so  adjusted  so  as  to  insure 
good  contact  between  carbons  and  commutator. 

In  case  the  commutator  becomes  rough,  it  may  be 
smoothed  by  holding  a  piece  of  fine  sandpaper  against 
the  surface  while  the  machine  is  running,  after  which 
the  commutator  should  be  wiped  clean,  vising  a  canvas 
pad.  Never 'use  emery  cloth  on  the  commutator  and 
never  use  waste  to  clean  it.  The  commutator  should 
be  kept  free  from  dirt  and  oil  by  polishing  when  new 
with  canvas  after  being  sure  that  brushes  are  at  neutral 
point  and  properly  bearing  on  the  commutator.  This 
will  give  a  fine  blue  finish  which  improves  commuta- 
tion. The  head  of  the  commutator  and  the  mica  in- 
sulating ring  at  the  base  of  the  bars  as  well  as  the 
surface  of  the  commutator  should  be  kept  free  from 
dirt  and  oil.  The  information  and  instructions  in  this 
article  were  furnished  by  the  Otis  Elevator  Co. 


Announcement  was  made  recently  of  the  Alabama 
Electric  Co.,  the  Wetumpka  Power  Co.,  the  Alabama 
Power  and  Electric  Co.,  and  the  Alabama  Development 
Co.  with  the  Alabama  Power  Co.  The  joint  agreement 
of  the  companies  in  the  merger  authorizes  the  Alabama 
Power  Company  to  issue  $20,000,000  worth  of  bonds. 
It  is  understood  that  this  money  is  to  be  applied  to  the 
development  of  the  water  power  projects  owned  and  con- 
trolled by  the  Alabama  Power  Co. 

The  Alabama  Power  Co.  now  controls  430,000  hp. 
on  the  Coosa  River,  400,000  on  the  Tennessee  River, 
115,000  on  the  Tallapoosa  River,  52,000  on  Little  River, 
6000  on  Sautty  Creek,  7000  on  Town  Creek  and  2000 
on  Choccolocco  Creek. 


It  is  not  the  spurt  at  the  start,  but  the  continued, 
unresting,  unhasting  advance  that  wins  the  day. 
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C.  to  1450  deg.  at  a  total  cost  of  4.7  francs.  With  the 
substitution  of  oil  to  replace  the  gas  the  cost  was  found 
to  be  1.85  francs.  In  a  furnace  of  4  crucibles  for  the 
melting  of  iron,  when  coke  was  used  the  cost  per  ton 
of  metal  was  6.5  francs ;  with  heavy  oil  this  was  re- 
duced to  2.4  francs. 

It  is  known  today  that  in  metallurgy  the  chemical 
action  (oxidizing  or  reducing)  of  the  flame  of  the  fur- 
nace is  of  great  importance  in  the  quality  of  the  prod- 
ucts obtained.  This  condition,  which  is  difficult  to 
regulate  with  coal  or  coke,  is  obtained  at  will  and 
easily  with  heavy  oil.  This  point  is  of  special  impor- 
tance in  the  fusion  of  copper,  and  it  has  caused  the 
adoption  in  that  industry  of  heating  with  heavy  oil. 


FOREIGN  DEVELOPMENT  IN  THE  POWER  PLANT  FIELD 

Progress  of  the  Employment  in  Germany  of  Coal  Tar  Products  for  Heating,  Lighting  and  Power 

By  J.  H.  Blakey 

USE  of  coal  tar  products  is  being  greatly  developed 
in  Germany;  in  1910,  29,000  tons  were  utilized 
for  heating  and  400  tons  for  the  production  of 
power.  '  This  consumption  is,  however,  far  from 
having  reached  its  maximum,  as  of  the  1,380,000  tons 
annually  produced,  1,200,000  tons  can  be  distilled. 

The  cause  of  this  development. is  to  be  found  in  the 
quality  of  these  oils,  and  the  advantages  given  by  their 
use,  which  may  be  summarized  as  follows : 

Transformation  as  complete  as  possible  of  the  en- 
ergy contained  in  the  oils  into  force ;  employment 
simple  and  economical ;  facility  of  transportation  and 
storage;  suppression  of  smoke  by  complete  combus- 
tion; native  production,  assuring  to  Germany  fuel  in- 
dependence in  time  of  Avar;  high  calorific  power,  and 
small  proportion  of  ashes  and  sulphur. 

The  principal  difficulty  which  has  had  to  be  met 
was  the  construction  of  suitable  appliances,  and  espe- 
cially burners.  The  first  burner  was  an  atomizer  work- 
ing by  air  pressure  or  centrifugal  action ;  it  had  the 
defect  of  requiring  the  addition  of  an  air  pump.  Soon 
a  number  of  appliances  appeared  which  would  work 
as  well  with  compressed  air  as  with  steam.  The  illus- 
tration gives  the  details  of  a  burner  using  oil  or  naph- 
thaline* for  the  heating  of  boilers,  metallurgical  fur- 
naces, caldrons  for  the  distillation  of  tar,  etc. 

The  first  experiments  made  upon  steam  boilers  gave 
the  following  results :  1  kg.  of  coal  vaporized  6.5  kg. 
of  water ;  1  kg.  of  oil  vaporized  11.4  kg.  of  water,  this 
is  equivalent  to  1  lb.  of  coal  vaporizing  6.5  lb.  water, 
1  lb.  of  oil  vaporizing  11.4  lb.  water.  Now,  with  im- 
proved burners  a  vaporization  of  13  kg.  of  water  has 
been  reached.  The  atomization  of  the  kilogram  of  oil 
requires  250  liters  of  compressed  air  or  steam,  so  that 
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PIG.   1.      BURNER  FOR  HEAVY  OILS 

the  useful  effect  in  relation  to  the  combustible  em- 
ployed is  from  82  to  90  per  cent  with  oil,  and  from 
72  to  73  per  cent  with  coal.  With  coal  at  25  francs  ($5) 
and  oil  at  56  francs  ($11.25)  per  ton,  and  taking  into 
account  the  advantages  of  transportation  and  storage, 
and  the  absence  of  smoke,  there  results  a  considerable 
economy  in  the  use  of  the  liquid  fuel. 

Notwithstanding  this  its  use  for  heating  boilers  is 
not  yet  very  general;  it  is,  however,  being  used  in 
ships,  and  especially  in  the  torpedo  boats  of  the  im- 
perial navy.  Some  railroads,  also,  have  made  experi- 
ments with  a  view  to  using  it  for  locomotive  boilers, 
but  up  to  the  present  time  these  heavy  oils  are  mostly 
used  for  heating  metallurgical  furnaces.  In  a  gas 
furnace  which  was  used  to  reheat  steel  tires,  it  was 
found  that  a  ton  of  steel  could  be  heated  from  800  deg. 

*Naphthaline  is   a  benzene  hydrocarbon    (Cio  Hg)    soluble   in   alcohol 
and  in  ether,   but  insoluble   in  water. 


FIG.  2.     JOINT  SOLDERED  BY  AUTOGENOUS  PROCESS 

Coal  tar  oil  is  also  used  for  power  in  motors  of  the 
Diesel  kind.  It  is  Diesel  who  has  solved  the  problem 
of  the  combustion  of  gas  under  the  strong  pressures 
of  air  used  in  these  motors ;  the  work  of  Rieppels  has 
completed  the  solution  of  the  problem  from  the  point 
of  view  of  the  ignition  of  the  various  hydrocarbons. 

The  first  coal  tar  motor  was  brought  out  in  1905 
by  the  house  of  Sulzer  of  Ludwigshaven.  A  mixture 
of  a  lighter  oil  was  necessary  to  insure  ignition,  conse- 
quently the  2  combustibles  were  injected  into  the  com- 
bustion chamber  of  the  motor  by  a  pump.  Now  the 
improvement  in  the  motors  has  rendered  the  addition 
of  this  lighter  oil  unnecessary.  The  heavy  oil  is  in- 
jected under  a  pressure  of  60  atmospheres  into  the 
ignition  chamber,  which  has  a  temperature  of  about 
500  deg.  C.  The  use  of  a  special  device  avoids  the 
cooling  which  was  caused  by  the  introduction  of  the 
air  in  the  old  motors,  and  which  made  the  use  of  the 
lighter  oil  necessary.  Researches  are  being  carried  on 
and  improvements  are  constantly  being  made,  so  that 
now  the  properties  of  this  combustible  are  well  under- 
stood. 

The  oil  reservoir  is  furnished  with  a  serpentine 
heater  which  prevents  the  deposit  of  solid  naphthaline 
or  other  hydrocarbons.  The  parts  of  the  motor  which 
are  in  contact  with  the  combustible  are  of  25  per  cent 
nickel  steel  or  of  pure  nickel,  and  are  thus  saved  from 
corrosion.  All  parts  of  rubber  are  replaced  by  asbestos. 
Naphthaline  is  also  used  for  the  production  of  power; 
the  house  of  Dentz  in  Germany  is  now  turning  out 
these  motors  regularly. 

Use  of  another  coal  tar  product,  benzol  or  benzene 
(CgHg)  is  becoming  more  and  more  general  for  ex- 
plosion motors.  This  combustible  can  be  used  in  ordi- 
nary explosion  motors ;  it  is  sufficient  to  alter  the  ad- 
mission, as  gasoline  requires  16  to  19  parts  of  air  for 
complete  combustion,  while  with  benzene  the  pro- 
portion is  1  to  22.  An  economy  of  35  per  cent  is 
claimed  for  the  employment  of  benzene  in  these 
motors. 
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In  the  autogenous  soldering  industry,  an  oxybenzol 
burner  is  used  for  the  soldering  and  cutting  of  metals ; 
one  kilogram  (2.2  lb.)  furnishes  about  10,500  calories  of 
heat  at  a  cost  of  28  centimes  (5.6  cents).  To  get  the 
same  quantity  of  heat  with  an  oxyacetylene  burner 
would  cost  1.25  francs  (25  cents).  Benzene  is  also 
used  in  many  lighting  appliances.  The  Fernholz  lamp, 
in  which  gasified  benzene  is  used,  has  a  lighting  power 
of  3000  Hefnersf  (One  Hefner  is  0.88  of  a  British 
candle).  It  is  started  by  heating  the  burner  with  a 
small  quantity  of  alcohol.  Its  cost  is  3  to  6  centimes 
per  hour  per  1000  Hefners  (7  to  14  mills  per  1000  Brit- 
ish candles  per  hour).  Finally,  it  will  be  remembered 
that  some  coal  tar  products,  such  as  naphthaline  and 
anthracinel,  form  the  basis  of  many  coloring  agents. 


NOVELTY  IN  PLATE  ICE  FREEZING 

By  William  S.  Luckenbach 

AT  the  absorption  plant  of  the  Atlantic  City  Central 
Freezing  Co.,  Atlantic  City,  N.  J.,  the  following 
novel  method  of  making  ice  is  in  use,  the  details 
being  furnished  to  the  writer  by  the  courtesy  of 
the  engineer,   Matthew  Dix. 

Originally,  this  plant  was  a  can  system,  and  after- 
wards was  changed  to  the  regular  plate  system;  recently 
the  present  method  has  been  installed,  which  the  com- 
pany claims  is  superior  to  either  of  the  others.  The 
generators  are  in  3  units,  with  total  capacity  of  150 
tons,  and  require  about   15   tons  of  aqua  ammonia  for 
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ARRANGEMENT  OF  HEADER,  BRANCH  AND  MANIFOLD 

a  charge.  Liberation  of  the  gas  is  accomplished  by  using 
the  exhaust  steam  of  the  necessary  adjuncts,  including 
an  engine  for  generating  electric  power,  at  a  back  pres- 
sure of  15  lb. 

Rich  liquor  enters  the  generator  at  28  deg.,  and  poor 
liquor  enters  the  absorber  at  an  average  of  21  deg.  F. 
The  liquid  anhydrous  enters  the  expansion  valve  under 
a  pressure  of  160  lb.,  is  99  per  cent  pure  and  shows  a 
temperature  of  about  62  deg.  F.  The  generators  are  of 
the  ordinary  horizontal  type,  and  steam  boilers  are  hori- 
zontal return-tubular,  with  automatic  stokers,  having  an 

tThe  Hefner  is  the  light  standard  used  in  Germany.  It  is  the 
amount  of  light  given  by  an  amyl  acetate  lamp,  with  a  wick  of  standard 
dimensions  of  a  flame  40  mm.  in  height.  It  is  also  used  as  a  light 
standard  in   Prance,    under  the  name   of   the  bougie   decimale. 

tAnthracine  is  a  hydrocarbon  (C14  Hjo)  which  is  the  principal  base 
from  which  the  valuable  coloring  matter  alizarin  is  prepared.  It  forms 
white    crystalline   flakes   which   melt   at    415    deg.    F. 


average  fuel  consumption  of  Ii  tons.  Condensers  are 
of  the  atmospheric  type,  taking  cooling  water  at  78  deg. 

Water  to  be  frozen  is  taken  from  an  artesian  well, 
and  after  being  filtered,  flows  into  the  freezing  tank. 
The  freezing  is  accomplished  by  brine  circulation  at 
o  deg.,  the  brine  flowing  through  a  header  which  extends 
the  entire  length  of  the  tank,  supplying  sections  con- 
sisting of  a  system  of  5  pipes  each,  as  indicated  in  the 
diagram.  This  insures  a  fairly  even  distribution  of  tem- 
perature, as  each  pipe  from  the  5-pipe  system  enters  a 
4-in.  square  cast-iron  manifold,  extending  across  the  tank. 
Through  the  middle  of  this  manifold  is  a  cast  partition, 
leaving  2  in.  of  space  above  and  2  in.  below  the  division. 
In  this  partition  are  hples  for  inserting  ^-in.  pipe, 
spaced  7  in.  centers,  and  in  the  bottom  of  the  manifold, 
just  below  each  hole  in  the  partition,  is  a  corresponding 
hole  tapped  for  i-in.  galvanized  iron  pipe,  these  latter 
pipes  extending  to  the  bottom  of  the  tank. 

The  lower  end  of  each  i-in.  pipe  is  closed  and  a  ^- 
in.  tube  from  the  division  extends  into  it  like  a  porcupine 
boiler  tube.  Brine  passes  into  the  upper  chamber  at  one 
end,  down  the  ^-in.  pipe,  out  of  the  end  and  up  the 
I -in.  pipe,  taking  up  heat  from  the  water  to  be  frozen 
and  passing  out  through  the  lower  chamber  to  the  return 
header. 

When  the  ice  is  11  in.  in  thickness,  that  is  5^  in. 
each  way  from  the  center  of  the  pipes,  it  is  lifted  out 
with  a  power  crane  by  uncoupling  each  end  of  the  cast- 
iron  manifold  and  hoisting.  Before  sawing  and  while 
standing  vertical,  the  manifold  is  again  connected  at  both 
ends  and  warm  brine  allowed  to  flow  through  the  pipes 
until  they  are  free  from  the  ice,  when  the  manifold  is 
disconnected  and  pipes  are  hoisted  clear  of  the  ice  and 
returned  to  the  tank.  The  block  is  then  ready  to  be 
sawed. 

This  method  leaves,  of  course,  holes  the  entire  depth 
of  the  block,  9  ft. ;  but  the  ice  is  exceptionally  fine  and 
requires  48  hr.  to  freeze.  Each  5-pipe  section  from  the 
main  header  has  a  controlling  valve  and  also  each  pipe 
leading  to  the  freezing  manifold  has  a  valve  so  that  any 
single  manifold  or  an  entire  5-pipe  section  can  be  cut 
out  without  interfering  with  the  working  of  the  balance 
of  the  plant. 

The  tank  lids  are  in  one  piece  across  the  width  of  the 
tank,  made  wide  enough  to  cover  3  of  the  4-in.  square 
manifolds.  In  the  writer's  judgment  this  arrangement 
could  be  improved  by  exposing  less  of  the  water  being 
frozen  to  the  surrounding  atmosphere. 


In  recent  German  tests,  reported  in  the  A.  S.  M.  E. 
Journal,  of  materials  for  turbine  blades  to  be  used  with 
superheated  steam  or  gas,  it  appears  that  wrought  iron 
fell  from  a  tensile  strength  of  52,600  lb.  at  ordinary  tem- 
perature to  18,400  lb.  at  932  deg.  F.,  according  to  Koll- 
man,  but  at  752  deg.  F.  had  a  strength  of  45,500  lb.  and 
elongation  40  per  cent  according  to  Rudeloff,  so  that  it  is 
considerably  used.  Some  special  bronzes  gave  good  re- 
sults up  to  662  deg.  F.,  one,  Durana  metal,  being  59  per 
cent  copper,  40  zinc,  I  tin,  0.4  phosphorus  and  0.3  iron. 
In  steel  alloys,  low  carbon  shows  better  results  than  high. 
Five  per  cent  nickel  steel  was  good  but  25  per  cent  not 
so  good  by  one  investigation,  but  Guillet  recommends  as  a 
result  of  many  tests,  30  to  32  per  cent  nickel_  and  not 
over  0.12  per  cent  carbon  as  being  durable,  having  small 
expansion  and  being  free  from  rust  in  clean  water.  Monel 
metal,  with  68  per  cent  nickel  and  27  copper,  the  rest 
iron  and  manganese,  is  good,  but  so  hard  as  to  be  diffi- 
cult to  work,  but  with  65  per  cent  nickel  the  metal  is 
softer  and  at  red  heat  malleable,  and  after  being  heated 
to  redness  does  not  oxidize  further. 
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INDICATING  PUMPS 

^MONG  the  interesting  uses  of  the  indicator  is  on 
a  deep  well  pump.  The  accompanying  cards  are 
from  such  a  pump  with  steam  cylinder  10  by  36  in., 
pumping  from  an  artesian  well  405  ft.  deep.  It  must 
be  remembered  that  these  pumps  have  to  have  some 
method  which  will  give  a  uniform  stroke  both  up  and 
down.  As  the  plunger  weighing  1400  lb.  is  the  un- 
balancing feature,  the  method  of  controlling  this 
stroke  is  accomplished  by  compression  or  choke  valves 
which  choke  the  exhaust  steam  as  it  passes  out  of 
the  cylinder,  thereby  keeping  the  pump  from  going 
faster  on  the  down  than  up  stroke  regardless  of  the 
steam  pressure  or  excessive  weight  of  the  plunger. 
The  choke  or  compression  valves  can  be  set  so  that 
they  almost  stop  the  pump  and  when  set  properly  are 
nearly  closed,  which  causes  excessively  high  back 
pressure,  and  must  be  kept  so,  else  at  times  when  the 
plunger  goes  down  the  piston  will  strike  the  bottom 
head  with  a  most  dangerous  thud. 

A  glance  at  the  Fig.  1  will  show  the  pump  card 
running  in  normal  condition,  as  this  enormous  back 
pressure  is  necessary  in  order  that  the  pump  will  work 
without  jar  and  in  case  it  loses  its  water  by  the  well's 
getting  dry,  it  will  not  jar  itself  to  pieces.  The  card 
shows  that  it  takes  65  lb.  of  steam  to  push  this  plunger 
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INDICATOR    DIAGRAM     OP    DEEP    WELL    PUMP    IN 
NORMAL   CONDITION 


up,  having  a  back  pressure  of  44  lb.  on  top  of  the 
piston,  and  in  pushing  down  it  takes  50  lb.  and  the 
additional  weight  of  the  plunger,  which  is  2043  lb.  to 
push  against  55  lb.  back  pressure  in  doing  its  work. 
This  seems  wasteful  and  it  cannot  be  helped  because 
these  pumps  are  liable  to  lose  water  any  time  and 
hammer  to  pieces. 

A  glance  at  these  figures  will  show  that  since  the 
pump  is  vertical  double-acting  that  if  it  takes  21  lb. 
mean  effective  pressure,  which  is  net  pressure  between 
65  and  44,  to  do  the  work  on  the  up  stroke,  that  if  we 
make  the  back  pressure  on  the  down  44  lb.  like  the 
up  stroke,  the  difference  or  11  lb.  back  pressure  would 
make  the  mean  effective  pressure  required  to  push  the 


piston  down  39  lb.  instead  of  50  lb.,  which  subtracted 
from  65  lb.  required  on  the  up  stroke  would  leave  26 
lb.  as  the  difference  required,  which  multiplied  by  the 
area  of  a  10-in.  cylinder,  78.54  sq.  in.,  would  give  2042 
lb.  as  the  dead  weight  of  plunger  and  reciprocating 
parts  which  from  my  knowledge  of  other  deep  well 
plungers  and  their  weight  is  reasonable. 

I  am  showing  2  cards  from  a  duplex  boiler  feed 
pump  which  I  have  taken  to  see  how  much  difference 
in  mean  effective  pressure  is  required  to  feed  a  boiler 
with  the  help  of  60  lb.  of  city  water  pressure  in  the 
water  end  suction  of  pump,  also  how  much  mean  ef- 
fective pressure  is  required  without  city  pressure  or 
when  the  pump  is  taking  water  from  an  ordinary  re- 
ceiver at  atmospheric  pressure. 

The  plant  from  which  this  test  was  taken  carried 
only  about  55  lb.  of  steam  which  was  sufificient  to  run 
the  engine.     Figure  2  was  taken  while  the  pump  was 
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PIG.  2.   CARD  FROM  WATER  END  OP  DUPLEX  PUMP 
PIG.  3.   CARD  FROM  WATER  END  OP  PUMP  SUPPLIED  WITH 

CITY  WATER 

taking  water  from  the  receiving  tank  and  of  course 
had  to  push  against  the  boiler  pressure  of  55  lb.  and 
required,  as  shown,  a  mean  effective  pressure  of  43  lb. 
A  steam  gage  attached  to  the  air  valve  on  the  water 
end  registered  88  lb.  as  discharge  pressure. 

Figure  3  was  taken  immediately  afterwards  by 
changing  over  to  city  pressure  of  60  lb.  and  it  required 
only  23  lb.  mean  effective  pressure  to  get  a  discharge 
pressure  of  88  lb.  on  the  water  end. 

These  cases  present  an  argument  as  to  whether 
the  return  water  is  worth  the  extra  mean  effective 
pressure  which  the  cards  show  is  required  to  pump 
it.  The  plant  in  question  can  be  fed  by  city  water 
pressure,  as  the  steam  pressure  is  below  it,  but  does 
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not  go  in  quite  fast  enough  at  times.  When  we  con- 
sider the  steam  consumption  of  duplex  pumps,  which 
approached  100  lb.  of  steam  per  horsepower  per  hour, 
it  is  cheaper  to'  utilize  the  city  water  pressure  on  the 
pump  that  uses  the  23  lb.  mean  effective  pressure.  In 
the  above  case  the  feed  pipe  was  reduced  from  lj4 
in.  to  ^  in.  at  the  pump  discharge,  which  accounts 
for  the  88  lb.  required,  but  the  cards'  mean  effective 
pressure  holds  good  as  showing  the  difference  in  mean 
effective  pressure  required  to  pump  against  88  lb. 
either  from  receiver  or  with  the  help  of  city  pressure. 
The  best  way,  I  think,  would  be  to  run  the  pump 
discharge  pipe  into  the  receiving  tank  in  the  shape 
of  a  coil,  and  then  out  to  the  boiler  feed  line  through 
the  heater  into  the  boiler.  By  this  arrangement  the 
feed  water  will  be  heated  before  it  goes  to  the  heater 
and  the  heat  from  the  return  water  will  then  be  utilized 
after  which  the  return  water  in  receiver  can  go  to 
waste,  for  in  most  cases  it  has  caused  untold  trouble 
and  worry  because  of  its  being  impregnated  with  cylin- 
der oil.  By  this  method  the  boilers  will  be  getting 
good  oilless  water  at  the  same  time  the  feed  pump 
will  be  pumping  with  the  33  lb.  mean  effective  pressure 
instead  of  43  lb.  as  when  taking  from  a  tank,  and  the 
feed  water  will  be  heated  to  its  maximum  temperature 
even  if  the  city  water  comes  in  at  a  low  temperature 
because  it  will  be  passing  through  2  feed-water 
heaters.  A.   C.   Waldron. 


ENGINEER'S    LICENSE    IN    MASSACHUSETTS 

J  HAVE  read  several  letters  in  Practical  Engineer  at 
different  times  from  men  who  .failed  to  pass  the  ex- 
amination for  a  Massachusetts  engineer's  license.  Now, 
I  want  to  make  a  few  remarks  that  will  perhaps  in- 
dicate to  these  men  why  they  failed  to  pass.  Please 
bear  in  mind  that  I  have  been  through  the  mill  and 
have  held  a  first  class  engineer's  license  since  1907, 
and  what  I  say  here  I  sincerely  believe  to  be  the 
truth. 

I  was  firing  a  steam  yacht  out  of  Boston  in  1895 
when  the  State  license  law  was  passed  and  at  the  end 
of  the  season  when  I  came  ashore  I  applied  for  a  third 
class  engineer's  license.  Men  were  being  examined 
wholesale  at  that  time.  I  was  not  called  up  till  Jan. 
'96,  and  the  best  I  could  get  after  an  hour's  quizzing 
was  a  license  to  fire  under  a  boss  fireman  or  engineer. 
Mind  you  I  had  already  had  over  6  years'  experience 
in  sawmills,  hotels,  steam  vessels  and  locomotives. 
Naturally  I  felt  sore,  but  I  determined  to  have  the 
best  license  to  be  got  in  Massachusetts.  I  went  to 
studying  and  after  16  months  I  tried  again  and  got 
turned  down. 

I  then  went  to  work  in  another  district  and  under 
a  chief  engineer  who  took  an  interest  in  his  men  and 
helped  them  to  study  to  advantage.  In  June,  1897,  I 
obtained  (after  a  thorough,  practical  examination),  a 
first  class  fireman's  license,  and  a  little  less  than  3 
months  later  the  same  examiner  put  me  through  the 
paces  and  awarded  me  the  3rd  class  engineer's  license 
I  had  tried  for  nearly  2  yr.  before. 

In  September,  1899,  I  applied  for  second  class  en- 
gineer's license  and  in  the  meantime  several  engineer- 
ing schools  had  opened  for  business  in  and  near  Bos- 
ton and  the  first  question  fired  at  me  was  "What  school 
have  you  attended?"  My  answer  was  "experience."  I 
got  the  second  class  engineer's  license  limited  to  non- 
condensing  engines. 

In  May,  1901,  I  tried  for  first  class  engineer  and 
got  only  the  straight  second  class  with  the  noncon- 
densing  limit  removed.     In  May,  1902,  I  again  tried 


for  first  class  and  got  turned  down.  I  appealed  to 
the  board  and  had  the  same  answer  handed  to  me,  ; 
and,  mind  you,  I  had  been  working  my  fool  head  off 
every  minute  I  could  get  trying  to  learn  all  there  was 
to  know  about  steam  boilers,  pumps,  engines  and  other 
steam  apparatus;  so  I  naturally  began  to  wonder 
where  the  trouble  was.     I  soon  got  the  answer. 

A  good  friend  with  whom  I  was  discussing  the  mat- 
ter said :  "Bill,  I  will  tell  you  where  you  are  in 
wrong  if  you  will  not  get  mad.  The  thing  that  is 
keeping  that  license  out  of  your  frame  is  booze.  So- 
and-So  has  seen  you  once  or  twice  with  a  pretty  good 
skinful  and  until  you  get  right  you  will  never  get  any 
better  license." 

But  I  said,  "I  never  take  a  thing  in  the  morning 
nor  on  the  job.  The  only  time  I  ever  touch  a  drink  is 
after  I  get  all  done  work  at  night  and  away  from  the 
plant." 

"That  may  be  and  lucky  for  you,  you  know,  or  if 
you  don't  I  can  tell  yoti  straight,  that  So-and-So  and 
Such-a-one  (naming  2  local  State  inspectors),  are  after 
your  ticket  the  first  time  you  give  them  a  chance;  so 
watch  out  and  quit  it." 

Well,  to  shorten  the  story,  I  followed  his  advice 
after  a  fashion.  I  moved  into  another  part  of  the 
state  and  in  1903  I  tried  again  for  first  class  engineer. 
No  use,  nothing  doing.  I  got  disgusted  then  and 
moved  to  another  state  where  I  stayed  for  over  2  yr. 
and  kept  sober,  had  the  typhoid  fever  and  got  thor- 
oughly cleaned  out  and  rejuvenated. 

In  December,  1906,  I  came  back  to  Massachusetts 
and  tried  again  with  the  same  inspector  who  threw 
me  down  in  1903 ;  same  old  story. 

Then  I  said,  "Mr.  Blank,  when  you  turned  me  down 
over  3  yr.  ago,  I  know  why  you  did  so;  but  I  am  a 
different  man  now  and  can  prove  it.  I  have  also  had 
experience  on  a  first  class  up-to-date  plant  since  then 
and  am  entitled  to  my  first  class  engineer's  license." 

He  smiled  and  said:  "Is  that  so?  Well,  appeal 
if  you  wish  or  come  again  in  90  days." 

I  said :  "Watch  me  until  I  do  come  again,  and  if 
I  don't  get  that  license  then  I  shall  appeal  and  keep 
trying  and  appealing  every  90  days  until  I  get  what 
I  am  after." 

"Well,  that's  your  privilege,"  said  he,  and  smiled 
again. 

I  joined  the  N.  A.  S.  E.  in  January,  1907,  and  got 
in  with  a  clean  crowd  of  engineers  and  in  September, 
1907,  I  had  applied  for  examination  and  was  notified 
to  appear  at  9  a.m.  on  a  certain  day.  I  was  there  on 
time,  at  9  :30  the  fun  began  and  from  then  till  noon  we 
had  a  warm  time,  Mr.  Inspector  and  I.  He  let  up  on 
me  at  noon  and  said:  "Be  back  at  12:45  and  I  will 
finish  your  case." 

"I  hope  I  shall  never  have  to  put  in  another  after- 
noon like  that  one;  but  at  6:15  he  finally  said:  "Sit 
down  here  a  minute."  After  looking  over  a  few  let- 
ters he  turned  to  me  and  said  :  "Did  you  ever  have 
any  boiler  or  engine  accidents  that  5^ou  could  have 
prevented?" 

I  said :  "No,  and  will  defy  you  or  any  other  man 
to  point  to  a  case  of  carelessness  or  neglect  on  my 
part  or  name  an  instance  where  I  have  ever  had  any 
trouble  except  2  hot  crankpins,  the  result  of  key- 
ing too  tight,  and  I  cooled  those  off  after  stopping  and 
slacking  up  on  them  while  running." 

He  said:  "How  long  have  you  followed  the  busi- 
ness?" 

I   answered :     "Eighteen  years   in   November." 
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"Well,"  he  said,  "you  win  your  first-class  engineer's 
license  today;  you've  earned  it.  Now  let  me  give 
you  a  tip.  Let  booze  alone.  You  could  have  had  this 
ticket  5  yr.  ago  if  you  had  kept  going  as  straight  as, 
you  were  up  to  August,  1902 ;  but  I  guess  you  know 
that  by  this  time.  Your  record  is  in  every  inspector's 
office  in  Massachusetts,  not  only  yours  but  about  100 
more.  We  issue  a  license  and  a  complaint  comes  in 
that  the  man  is  either  incapable  of  performing  his  dut}^ 
as  an  engineer  or  is  neglectful  or  not  trustworthy 
and  we  begin  to  keep  tab  on  him,  particularly  a  man 
who  is  in  the  habit  of  drinking  and  keeping  late  hours. 
You  had  only  to  cross  the  street  once  and  take  one 
drink  during  Avorking  hours  to  lose  the  license  you  did 
hold  a  few  years  ago.  But  I  am  glad,  young  man,  that 
you  have  taken  a  brace  for  the  good.  I  am  also  glad 
to  give  you  your  license  and  hope  you  will  take  care 
of  it  as  much  for  my  sake  as  for  your  own.  It  makes 
only  4  of  that  class  that  have  been  issued  from  this 
office  since  Jan.  1,  so  you  can  see  how  much  it  means. 
Some  men  are  sober  and  go  to  church,  but  are  care- 
less ;  some  are  sober,  clean  and  upright,  but  are  not 
gifted  with  a  mind  active  enough  to  meet  emergencies 
that  come  up  in  a  steam  plant ;  some  merely  lack  the 
experience  they  should  have  in  order  to  have  charge 
of  a  steam  plant  and  try  to  get  to  the  top  at  1  bound ; 
while  still  others  drink  and  keep  late  hours.  These 
men  come  to  us  for  licenses  and  we  try  to  use  them 
with  justice,  but  we  are  responsible  to  the  State  and 
therefore  have  to  use  judgment  concerning  the  man 
we  allow  to  operate  or  have  charge  of  the  greatest 
power  in  the  land  today.  Thousands  depend  on  the 
sobriety,  skill  and  caution  of  the  engineer  and  we  have 
to  be  careful." 

There  is  the  whole  secret.  The  inspectors  of 
Massachusetts  are  men  of  honor,  keen  judgment  and 
long  experience  in  judging  character.  They  have 
spent  years  in  the  service  of  steam  and  they  cannot 
be  bought  or  bluffed.  When  a  man  is  all  right  they 
will  be  only  too  glad  to  grant  him  the  license  he  is 
capable  of  living  up  to,  so  quit  your  kicking  and 
search  your  own  heart  and  find  out  where  you  are 
lacking.      Get    right   and   try    again. 

W.   E.   Chandler. 


THE  WATER  COLUMN 

CONCERNING   the    article   by    Receiver,    in    Sept.    i 
issue,    page    831,    "The    Water    Column,"    there    are 
several  things  I  should  like  to  say. 

In  the  first  place,  ground  joints  and  unions  are 
recommended  on  the  ground  that  packed  joints  are  not 
reliable.  This  according  to  my  experience  is  not  cor- 
rect;  besides,  when  a  ground  joint  starts  a  leak,  it  is 
not  so  easily  remedied  as  is  a  packed  joint.  I  fail  to 
understand  wherein  the  steam  gage  is  necessary  to 
the  safe  and  proper  operation  of  the  water  column. 
Since  the  boiler  is  equipped  with  a  reliable  safety  valve, 
and  because  the  steam  gage  is  close  to  the  water  column 
the  attendant  would  be  likely  not  to  give  both  the  at- 
tention they  require.  He  would  look  at  both,  of  course, 
but  only  one  would  get  real  attention ;  whereas,  if  they 
were  separated  by  4  to  10  ft.  he  would  comprehend 
the  condition  shown  by  the  water  column  before  he 
could  look  at  the  steam  gage. 

Again  referring  to  Receiver's  drawing.  Fig.  1, 
he  says:  "In  a  column  without  the  valves  H  and  I,  when 
blowoft'  valve  L  is  opened,  the  greater  portion  of  the 
discharge  from  pipe  J  is  steam,  because  its  velocity  is 
greater  than  that  of  the  water  coming  from  the  lower 
connection."      I   do   not   understand   how   the   velocity 


of  the  steam  gets  such  an  important  place  in  this  prob- 
lem. It  is  more  believable  that  the  steam  would,  if 
anything,  tend  to  pull  water  through  the  water  con- 
nection. 

Receiver  says :  "One  of  the  best  signs  that  both 
column  and  glass  connections  are  clear  is  the  gradual 
rise  and  fall  of  water  in  the  gage  glass.  This  sign  is 
not  dependable,  however,  and  in  no  case  should  it  be 
relied  on,  as  the  apparent  rise  and  fall  of  the  water 
may  be  the  reflection  of  something  moving  in  the  sun- 
light, or  it  may  be  a  shadow.  Try  the  gage  cocks ; 
that  is  the  only  way  to  learn  about  the  amount  of 
water  in  the  boiler,  and  its  action. 

Again,  he  recommends  fixing  valve  on  the  pipe  con- 
nection to  the  water  column  while  pressure  is  on  them. 
This,  according  to  my  experience,  is  not  a  wise  thing 
to  do.  It  is  hard  to  tell  what  may  develop.  Fix  the 
valves  when  the  pressure  is  off,  or  very  low. 

Thos.  C.  Robinson. 

AIR  IN  BOILERS 

J  NOTICE  in  a  recent  issue  of  Practical  Engineer  the 
statement  by  C.  P.  Holleran,  that  just  after  starting 
to  use  steam  from  a  boiler  on  which  steam  had  just 
been  raised,  that  opening  the  throttle  causes  its  pres- 
sure to  fall  faster  in  proportion  than  would  be  the  case 
if  the  boiler  had  had  steam  up  for  some  time.  He 
laid  this  to  a  cold  boiler  setting,  then  he  says  that  he 
has  come  to  believe  that  it  is  not  the  case. 

I  believe  the  trouble  is  from  the  cold  boiler  setting, 
as  any  engineer  or  good  fireman  of  a  6-day  plant  will 
tell  you  that  the  most  trouble  with  steam  is  on  Mon- 
day morning.  After  12  yr.  experience  with  water-tube 
and  fire-tube  boilers,  where  I  have  always  made  a 
practice  of  letting  the  air  out  of  a  boiler  when  raising 
steam,  I  still  have  had  that  same  old  trouble  to  steam 
up  on  Monday  morning.  I  have  in  mind  one  plant  of 
2  250-hp.  Babcock  &  Wilcox  boilers,  where  the  fire- 
man could  hardly  hold  the  pressure  before  about  10 
o'clock,  so  that  it  was  usual  to  start  the  fires  about 
4:30  in  the  morning.  Finally  we  started  up  about  1 
or  2  in  the  morning,  and  thus  made  it  a  little  easier. 

If  the  trouble  was  as  Mr.  Holleran  thinks,  with  air 
in  the  boiler,  it  would  take  but  a  few  revolutions  of 
the  engine  to  work  this  air  off,  and  that  would  not 
bother  a  bit.  As  to  propping  open  the  safety  valves,  I 
wonder  if  our  engineer  brothers  have  ever  tried  prop- 
ping open  a  spring  loaded  pop  valve.  If  not,  they 
would  get  some  experience  in  trying  to  do  it.  In  our 
case,  Ohio,  and  Indiana  as  well,  the  old  lever  safety 
valve  is  nearly  a  forgotten  antiquity,  and  anyway  I 
think  it  is  a  bad  idea  to  monkey  with  any  safety  valve, 
except  when  it  is  necessary  to  set  in.  There  are  2 
good  rules  in  regard  to  the  safety  valve,  one  is  to 
raise  it  off  its  seat  every  day,  and  the  best  way  to  do 
that  is  with  the  shovel  by  raising  the  steam  pressure ; 
the  second  is,  to  let  the  safety  valve  alone  and  not 
monkey  with  it.  If  the  battery  of  boilers  is  large,  and 
all  valves  are  not  set  at  the  same  exact  point,  it  might 
be  a  good  plan  to  go  along  and  touch  each  valve,  to 
see  that  it  is  not  stuck  shut.  H.  Skaton. 


N.\RRAG.\NSETT  Electric  LIGHTING  Co.  is  erecting 
a  transformer  substation  on  Second  St.,  East  Providence, 
R.  I.  The  station  is  similar  to  those  already  erected  in 
Elmwood  and  Olneyville.  The  current  will  be  sent  at  a 
high  voltage  from  the  Manchester  St.  station  direct  to  the 
substation,  and,  after  a  reduction,  will  be  ready  for  dis- 
tribution.through  the  East  Providence  district.  The  new 
station  will  cost  about  v$io,ooo,  and,  it  is  anticipated,  will 
greatly  improve  the  service. 
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For  Saving  '^ime,    IVorJ^  and  '^Trouble 


Water  Heating  Kink 

JN  June  15  issue  Mr.  Brooks  showed  a  heater  that 
should  be  pretty  good,  but  if  he  had  my  night  man  he 
would  have  to  keep  his  pipe  gang  on  the  job  all  the  time. 
I  am  sending  a  sketch  of  my  heater  that  cost  me  about 
$1,  and  I  raise  the  temperature  from  an  average  of  85 
to  160  and  170  deg. 

When  pumping  from  tank  I  have  from  atmospheric 
pressure  to  i  in.  of  vacuum  in  my  exhaust,  when  pump- 
ing out  of  pond  I  have  from  3  to  5  in.  vacuum. 

The  check  valve  has  a  spring  on  it  and  a  screw  to 
regulate  the  tension.  When  the  pump  is  running  empty 
there  is  2  lb.  back  pressure  in  the  exhaust  pipe.  My 
pump  is  4  by  254  by  4  and  I  feed  a  boiler  y2  in.  by  18  ft. 

O.  B.  C. 
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PIPING   OF   BOILER   PEED    PUMP    FOR   HEATING   WATER 

(The  water  heating  scheme  given  above  is  rather 
novel,  but  the  efficiency  of  its  operation  would  seem 
doubtful.  It  will  be  noted  there  is  a  bypass  from  the  dis- 
charge to  the  suction  of  the  pump  through  a  home-made 
exhaust  steam  injector  and  to  keep  the  valves  G  G  at  the 
proper  opening  would  require  considerable  skill.  An  oil 
separator  has  been  left  out  of  the  exhaust  steam  line 
which  may  cause  oil  to  get  into  the  boiler.    Editors.) 


Generating  Steam  with  Waste  Cupola  Gases 

jN  connection  with  our  plant  we  operate  a  foundry  for 
making  iron  beds,  the  cupola  of  which  is  run  10  hr. 
a  day.  Before  the  plant  was  changed  to  electricity 
there  used  to  be  a  35-hp.  vertical  boiler  in  use,  to 
generate  steam  for  a  small  engine  which  ran  the  ma- 
chine shop.  After  the  change  this  boiler  stood  idle. 
We  took  the  measurements  of  the  boiler  and  cupola 
and  had  an  extension  piece  built  (No.  2  in  the  sketch), 
to  put  on  top  of  the  cupola,  and  mounted  the  boiler 
on  that,  so  that  the  escaping  gases  which  were  lost 
now  generate  steam  in  the  boiler. 

The  steam  is  carried  175  ft.  to  a  Sturtevant  72-in. 
fan  and  heats  the  coils,  the  hot  air  being  used  to  heat 
bed  enameling  kilns,  which  require  160  deg.  F.  to  be 


maintained  for  3  hr.  When  the  heat  is  not  required 
for  baking  enamel  it  is  used  for  shop  heating  or  in 
the  summer  time  is  turned  to  use  in  the  feather  reno- 
vating department. 

The  cupola  (marked  No.  1  in  sketch),  is  water 
jacketed  and  brick  lined  as  is  No.  2.  Cupola,  connect- 
ing ofifset  and  boiler  are  each  separate  units,  being 
independent  of  each  other  except  for  bypass  for  water 
circulation  between  cupola  jacket,  and  extension.  Live" 


OUPLCX  PUMP 


NO.  V 


TO  BO/LEf? 
J. ^ 


,P>UMP 

/suPPL r 


^ 


TO  73  FAN 


CONNeCT/O/V 
S£  TWeEN  WATER 
■      UACHETS 


W/^TEf? 

SUPPL  r *■ 


o 

NO.  I 

'3-d- 


^ 


^B  LOW  OFF 


OVERFLOW 


CHAFfOING 


FLOOR 


'TO  SEWER 


VERTICAL    BOILER    MOUNTED    ON    CUPOLA 

steam  from  the  boiler  house  was  used  in  the  fan  coils 
before  this  installation.  All  piping  and  boiler  are 
asbestos  covered.     It  has  been  in  operation  3  yr. 

Assistant. 


Keeping  the  Pump  Running 

J  NOTE  what  F.  L.  Johnson  says  on  page  699,  of 
July  15  issue,  about  making  a  duplex  pump  work 
when  disabled  in  the  water  end  of  1  cylinder.  The 
writer  has  had  2  such  instances  within  3  weeks  on 
duplex  pumps  attached  to  barometric  condensers;  the 
follower  bolts  broke,  follower  came  off  and  1  segment 
was  caught  between  the  plunger  and  head,  bending 
the  rod  close  to  the  plunger.  Taking  the  plunger  out, 
we  ran  single-acting  for  a  week,  carrying  24  in.  of 
vacuum,  until  we  replaced  the  rod. 
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In  the  other  case  the  rod  broke  ofif  close  to  the 
plunger,  taking  the  plunger  out.  We  ran  this  pump 
single-acting  from  1  until  5  :30  o'clock,  at  which  time 
we  put  in  a  new  rod,  two  having  been  ordered  when 
we  had  the  first  break.  I  have  worked  feed  pumps 
the  same  way  in  marine  power  plants  but  the  good 
side  works  on  a  short   stroke.  L.  J.   Olliver. 


Shrinking  Band  on  Cracked  Crank  Disk 

pROBABLY  the  2  most  common  repairs  are  patching 
a  crack  with  a  flat  plate  and  shrinking  (or  driving) 
a  band  or  collar  on  a  hub  or  disk.  The  manner  of 
patching  a  crack  or  break  with  a  flat  plate  has  no 
hard  or  fast  rules,  but  must  be  left  to  the  engineer 
doing  the  job.  The  following  will  explain  how  a  band 
was  shrunk  on  a  crank  disk. 

Having  no  calipers  large  enough  with  me  at  the 
time,  but  having  a  steel  tape,  I  passed  it  around  the 
disk,  which  gave  me  the  circumference,  and  by  divid- 
ing this  measurement  by  3.1416  got  the  diameter, 
which  was  necessary  because  the  band  was  to  be  bored 
out  in  a  lathe.  The  band  was  made  of  steel  1  in.  thick 
and  lap  welded  so  as  to  finish  when  bored  to  about 
^^/in  in.  I  had  the  band  bored  out  "/:^o  in.  smaller  than 
the  diameter  of  the  disk  and  faced  off  the  same  width 
as  the  disk.  Near  the  engine  I  had  a  wood  fire  built 
and  placing  a  piece  of  old  pipe  through  the  band, 
laid  it  on  the  fire,  leaving  the  pipe  projecting  several 
feet  on  each  side  of  the  fire ;  while  the  band  was 
heating  I  got  a  stick  and  sawed  it  a  couple  of  inches 


FIG.    1.      CRANK    DISK    SHOWING   CRACK    AND    BAND    USED 
IN    REPAIR  FIG.  2.      METHOD   OF  MAKING  GAGE 

shorter  than  the  diameter  of  the  disk;  into  each  end 
of  this  stick  I  drove  a  finishing  nail  till  it  stuck  out  a 
little  over  an  inch,  by  having  a  couple  of  men  hold 
rules  at  opposite  sides  of  the  disk.  Fig.  2.  I  drove 
the  nails  in  till  I  had  the  diameter  of  the  disk. 

At  the  time  the  gage  was  finished  the  band  was 
red-hot ;  by  getting  a  man  to  lift  each  end  of  the  pipe 
the  band  was  lifted  out  of  the  fire  and  the  gage  tried ; 
the  gage  appeared  to  be  a  full  eighth  of  an  inch 
smaller  than  the  band,  which  I  thought  sufficient,  con- 
sidering that  it  might  cool  some  in  taking  it  to  the 
engine  and  placing  on  the  disk. 

Having  blacksmith  tongs  and  sledges  at  the  engine 
we  carried  the  band  in  and  slipped  it  on  the  disk  with 
the  weld  down  and  opposite  the  crack  and  with  a 
straight  edge  made  the  band  come  even  with  the 
sides  of  the  disk.  With  a  hose  we  started  to  fill  the 
engine  bed  with  water  to  cool  the  welded  half  first  in 
order  to  let  it  grip  the  disk  and  thereby  prevent  the 
weld  from  pulling  apart. 

The  section  of  the  band  at  the  crack  was  cooled 
last. 

Before  shrinking  the  band  on  the  disk  the  crack 
was  about  1/64  in.  wide  and  afterwards  it  was  hard 
to  find  even  with  close  inspection. 


Questions  that  occasionally  arise  in  my  mind 
are :  Was  the  elastic  limit  of  the  steel  band  ex- 
ceeded? Would  it  have  been  a  better  job  if  1/32  or 
1/16  in.  had  been  allowed  instead  of  3/32? 

C.  R.  Weihe. 


Repairing  a  Recorder 

ACCOMPANYING  sketch  shows  a  hoist  counter 
which  is  attached  to  our  engine.  It  is  worked  by 
an  eccentric  attached  to  a  rod  back  of  the  indicator 
dial.  The  indicator  hand  is  in  line  with  the  eccentric 
center  and  the  eccentric  stop  is  attached  to  a  lever. 
Adjustment  of  the  throw  of  the  recorder  can  be  made 
by  shifting  the  point  of  attachment  between  the  ec- 
centric rod  and  the  lever. 


SMALL   CHA//V 


cop'Pe:r  tv/ffE 


ECCPNT^/C 


BOARD 
FASrCNEO 
TO  BEAM 


^R//V  t/V  £CCE/'Tff/C 
^ACTSASA  /<Ey 


(^y^BABB/rt  EC 


ffECOftOER 


E/VG/A/EERS 
BlRA^E  l/ALi^E 


ECCENTR/C  ROD  A  NO 
S  TRAR  y2~f1ALr  ROU/VO  /ROM 


£/VG/A/e  BED 


FIG.  1.   DIAGRAM  AND  DETAILS  OF  A  TRIP  RECORDER 

If  desired  the  recorder  can  be  placed  at  the  bottom 
of  the  dial  but  we  have  it  in  front  of  us  and  it  makes 
it  easy  to  see  just  how  many  loads  we  hoist.  The 
eccentric  gives  a  steady  motion  and  every  trip  is 
recorded. 


FIG.   2.      DEFECTIVE   BRASS    SHOWING   BABBIT   PATCH 

Trouble  was  encountered  with  the  crankpin  warm- 
ing up  and  by  examining  the  brasses  I  found  cracks 
as  shown  in  Fig.  2,  this  part  of  the  brass  was  drilled 
out  and  a  thimble  full  of  molding  dirt  was  removed. 
Babbit  metal  was  poured  in  and  scraped  and  we  have 
had  no  further  trouble.  Earl  Watkins. 
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Expert  Help   When  In  'trouble.     If  You   Want 
QuicI^  Jlnswer  Enclose  a  Stamp 


Questions  on  Operation 

YY^HAT  are  the  causes  of  pounding  in  a  steam  engine, 
and  what  remedies  should  be  used  to  stop  it? 

2.  How  should  an  engineer  proceed  to  place  a 
triple-expansion  engine  in  motion? 

3.  If  the  safety  valve  failed  to  blow  off  steam 
when  the  proper  pressure  is  reached,  how  may  the 
situation  be  remedied? 

4.  What  is  the  practical  suction  lift  of  pumping 
engines;  about  how  many  feet? 

5.  What  is  the  pressure  per  square  inch  at  the 
bottom  of  a  12-in.  pipe  135  ft.  high,  and  filled  with 
water  at  a  temperature  of  60  deg.  F.? 

6.  How  much  power  would  be  required  to  pump 
13,000,000  gal.  of  water  125  ft.  high  in  24  hr.? 

H.  B. 

A.  The  causes  of  pounding  are  almost  numberless, 
but  the  most  common  are,  too  much  lost  motion  in 
the  working  parts  and  too  much  lead  of  the  steam 
valves. 

The  working  parts,  such  as  crank  and  crosshead 
pins,  should  be  properly  keyed,  the  main  bearing, 
crosshead  shoes  and  valve  gear  carefully  adjusted. 

Sometimes  engines  pound  because  some  parts  are 
out  of  line,  because  of  too  much  play  of  the  piston 
rings  and  in  several  instances  because  the  rings  over- 
traveled  the  edge  of  the  counterbore,  and  in  others 
because  the  piston  has  worn  shoulders  in  the  cylinder 
against  which  the  piston  strikes  at  the  end  of  the 
stroke. 

2.  About  20  min.  before  the  engine  is  to  be  put 
into  service,  start  the  air  pump,  slightly  open  the 
bypass  valves  to  the  first  and  second  receivers  and 
just  start  the  throttle  valve  off  its  seat.  This  will 
allow  a  little  steam  to  pass  through  all  of  the  valve 
chests  and  cylinders.  None  of  the  valves  should  be 
opened  enough  to  start  the  engine. 

While  the  cylinders  are  being  warmed,  go  around 
the  oil  feeds  and  lubricators,  see  that  they  are  all  in 
good  working  order  and  start  the  feeds  slowly. 

When  the  cylinders  are  thoroughly  warmed,  and 
about  5  min.  before  the  engine  will  be  required,  hook 
up  the  high-pressure  cylinder  valve  gear,  open  the 
throttle  enough  to  start  the  engine  and  allow  it  to 
run  slowly. 

Go  around  the  oil  feeds  and  lubricators  and  adjust 
them  for  regular  service.  Let  the  engine  come  slowly 
up  to  speed,  and  do  not  open  the  throttle  wide  until 
the  load  begins  to  come  on.  As  the  load  increases  the 
throttle  may  be  opened  wide. 

With  a  releasing  gear  the  hammering  of  the  valve 
gear  at  exceedingly  short  cutoff  is  annoying  and  really 
wears  the  parts  more  than  the  Avork  for  which  they 
were  intended. 

With  marine  engines  when  starting,  it  is  a  good 
plan  to  operate  them  slowly  in  full  gear  both  forward 
and  back,  for  short  intervals,  to  see  that  everything 
is  in  first  class  working  order. 


3.  Check  the  fire  until  the  pressure  is  below  the 
blowing  point  and  lift  the  valve  from  its  seat  for  an 
instant,  then  raise  the  pressure  to  the  blowing  point 
again.  This  should  be  tried  2  or  3  times,  and  if  it 
does  not  cure  the  trouble,  both  the  safety  valve  and 
the  steam  gage  should  be  tested  and  set  right. 

Safety  valves  often  stick  to  their  seats  because  not 
operated  often  enough.  At  least  once  on  every  watch 
the  valves  should  be  lifted  to  show  that  they  are  in 
working  order. 

4.  About  75  per  cent  of  the  theoretical.  At  the 
sea  level  the  theoretically  possible  lift  of  a  perfect 
pump  is  34  ft.,  but  at  this  height  there  would  be  no 
flow.  The  water  would  simply  rise  to  that  point.  At 
25  ft.  the  limit  of  practical  pumping  is  reached. 

5.  At  60  deg.  a  cubic  foot  of  water  weighs  62.37 
lb.  and  a  column  1  in.  square  will  exert  a  pressure  of 

62.37 

=0.432  lb.  for  each  foot  of  height. 

144 
Hence,  135  X  0.432  =  58.32  lb.  per  sq.  in. 
The  water  weighs  8.3  X  12,000,000  =  99,600,000  lb. 
To  raise  it  125  ft.  will  require  125  X  99,600,000  = 
12,450,000,000  ft.  lb.  of  work. 

In  24  hr.  there  are  1440  min.    This  work,  if  done  in 
24  hr.,  would  be  at  the  rate  of 
12,450,000,000 

=8,645,833  ft.  lb.  per  minute. 

1440 
One  horsepower  is  equivalent  to  33,000  ft.  lb.  per  min- 
8,645,833 

ute,  hence,  =  261.9  hp.,  to  which  add  20  per 

33,000 
cent  for  friction  of  engine  and  water. 

F.  L.  Johnson. 


Governor  Questions 

"QOES   the   flvwheel   governor   alter   the   lead   or  the 
cutoff? 

2.  Are  flywheel  and  shaft  governor  the  same 
thing? 

3.  Give  different  reasons  for  giving  an  upright 
engine  more  lead  on  bottom  than  on  top. 

4.  Will  lost  motion  affect  one  or  both  ends  on  a 
horizontal  engine? 

5.  What  are  the  dift'erent  advantages  of  a  piston 
pump  and  a  plunger  pump?  F.  T.  S. 

A.  As  a  whole,  the  shaft  governor  alters  both  the 
lead  and  the  point  of  cutoff  with-  changes  in  steam 
pressure  and  load,  although  there  are  a  few  engines  on 
the  market  Avhich  have  a  constant  lead  at  all  positions 
of  the  shaft  governor,  or  practically  so;  but  even  so, 
this  shaft  governor  must  alter  the  cutoff,  otherwise 
there  would  be  no  governing. 

Nearly  all  shaft  governors  are  designed  so  that 
eccentric  swings  across  the  shaft  on  an  arm  or  pivot. 
When  the  governor  is  in  the  position  of  greatest  valve 
travel,  as  in  starting  up,  lead  is  comparati\-ely  late; 
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but  as  the  governor  swings  the  eccentric  across  the 
shaft,  in  coming  up  to  speed  at  light  load  (or  friction 
load)  the  lead  is  increased  over  what  it  was  set  at  full 
valve  travel. 

2.  As  the  terms  are  used,  a  flywheel  governor  and 
a  shaft  governor  are  the  same  thing,  although,  perhaps, 
there  ought  to  be  some  distinction,  as  in  this  type  of 
engine,  the  governor  is  not  always  in  the  flywheel. 
For  instance,  the  Buckeye  engine  has  a  separate  light 
wheel  in  which  the  governor  is  located,  and  it  is  sel- 
dom or  never  placed  in  the  flywheel  unless  lack  of 
space  prevents  the  instaHation  of  an  engine  with  the 
additional  room  that  this  governor  wheel  demands. 

3.  Under  ordinary  operating  conditions,  as  usually 
met  in  everyday  practice,  it  is  not  possible  to  counter- 
balance the  cranks  of  a  vertical  engine  so  as  to  equal 
the  weight  of  the  reciprocating  parts  and  additional 
lead  must  be  provided  to  bring  these  parts  to  rest  at. 
the  end  of  the  stroke  without  shock  or  jar.  This  is 
especially  so  in  marine  passenger  service,  as  the  vibra- 
tion of  the  engine  is  felt  throughout  the  ship. 

4.  It  all  depends  on  where  the  lost  motion  is. 
Lost  motion  in  the  pins,  bearings,  eccentrics,  links,  etc., 
or  in  the  eccentric  and  hook  rods  back  to,  and  includ- 
ing the  wristplate,  is  in  a  position  to  affect  both  ends 
of  the  engine;  that  is,  the  defects  will  be  the  same  on 
the  out  stroke  as  the  return  stroke. 

Naturally,  however,  any  lost  motion  in  any  of  the 
connections  between  the  wristplate  and  any  of  the  -bi- 
valve of  a  Corliss  or  other  4-valve  engines,  will  be 
common  to  that  particular  part,  and  will  not  affect 
the  other  end. 

5.  A  piston  pump  is  simpler  and  cheaper  for  any 
given  capacity,  and  for  comparatively  clean  cold  water 
will  operate  at  low  and  medium  pressures  satisfac- 
torily. It  has  the  disadvantage  that  in  order  to  ex- 
amine the  water  piston  the  backhead  must  be  removed, 
and  at  best  it  is  not  an  easy  matter  to  pack  the  piston 
so  that  it  is  "just  right,"  for  if  too  tight,  there  is  ex- 
cessive friction,  and  if  too  loose,  there  is  too  much 
slip. 

A  plunger  pump  is  usually  preferred  for  a  boiler 
feed,  especially  in  the  larger  sizes,  because  it  will 
handle  water  as  hot  as  is  usually  found  in  boiler 
feeding.  Being  outside  packed,  the  condition  of  the 
packing  and  leakage  can  be  inspected  at  any  time,  and 
in  case  of  renewal  of  the. packing  it  is  a  comparatively 
easy  job.  A  plunger  pump  will  handle  gritty  water 
much  better  than  a  piston  pump,  and  seems  to  handle 
water,  hot  or  cold,  with  less  shock  and  vibration  than 
does  a  piston  pump.  G.  IT.  Wallace. 


Effect  of  Steam  Pressure  on  Engine 

Yy^E  have  several  engines  about  the  plant  of  varying 
makes,  styles,  and  sizes.  They  are  all  operating 
under  a  maximum  steam  pressure  of  105  lb.  Let  us 
suppose  that  the  load  is  constant  and  not  increased — 
would  it  then  be  any  greater  strain  upon  the  engines 
to  increase  the  steam  pressure  to  135  lb.  or  even  to 
150  lb.?  In  other  words,  does  it  make  any  real  dif- 
ference to  the  engine  how  much  steam  is  carried  up 
to  150  lb.  as  long  as  no  greater  load  is  put  upon  the 
engine? 

If  the  pressure  is  increased  upon  the  engines  and 
subsequently  they  are  changed  to  the  condensing  type, 
would  it  still  make  any  difference  if  the  load  was  not 
increased? 

The  point  the  writer  is  getting  at  is  this,  by  way 
of  illustration  :  if  a  30-ton  locomotive  can  pull  a  30-car 
train  with  a  }i-'\u.  old-fashioned  link  coupling,  cannot 


a  150-ton  locomotive  pull  the  same  load  with  the  same 
coupling?  Does  this  illustration  apply  and  why  not, 
if  not?  We  are  comparing  the  coupling  in  this  case 
to  our  engines  and  see  no  reason  why,  if  we  do  not 
increase  the  load,  they  cannot  stand  the  higher  pres- 
sure. T.  H. 

A.  The  engine  is  subjected  to  higher  strains  just 
in  proportion  to  the  initial  steam  pressure  placed  upon 
it — regardless  of  the  load  wbich  it  may  be  carrying. 

For  instance,  when  steam  at  105  lb.  pressure  is 
admitted  into  the  cylinder,  it  exerts  a  pressure  of  105 
lb.  to  the  inch,  which  must  be  carried  by  the  piston, 
piston  rod,  crank,  and  frame-work  of  the  engine  until 
cutoff  occurs,  after  which  time  the  pressure  in  the 
cylinder  gradually  decreases  until  exhaust  takes  place. 

Now,  if  steam  at  150  lb.  is  admitted  into  the  engine 
cylinder,  the  pressure  upon  the  cylinder  is,  of  course, 
150  lb.  per  square  inch.  This  multiplied  by  the  area 
of  the  piston  will  give  the  total  strain  upon  the  pi.ston, 
piston  rod,  crank,  etc.,  up  to  the  time  of  cutoff,  and 
the  strain  upon  the  engine  is,  therefore,  almost  1^^ 
times  as  great  as  in  the  former  case. 

The  engine,  of  course,  may  stand  up  under  the 
pressure  of  150  lb.,  if  it  is  built  for  105  lb.,  but  by  so 
doing,  you  are  reducing  the  factor  of  safety  of  the 
material  used  in  the  construction  of  the  engine  and 
running  a  great  deal  of  risk. 

In  regard  to  running  an  engine  condensing,  you 
would  have  a  similar  increase  in  strain  upon  the  mate- 
rial in  the  engine,  owing  to  the  fact  that  with  a  non- 
condensing  engine,  you  have  a  difference  of  pressure 
between  the  pressure  side  of  the  piston  and  the  ex- 
haust side  of  the  piston  15  lb.  per  square  inch  less 
than  you  would  have  with  the  condensing  engine.  For 
this  reason,  then,  the  strain  upon  the  piston  rod  in 
pounds  would  be  greater  by  15  times  the  area  of  the 
piston  than  with  a  noncondensing  engine. 

Your  illustration  of  the  pull  upon  a  coupling  link 
is  not  a  parallel  case,  inasmuch  as  the  pull  upon  the 
link  is  a  constant  quantity,  while  the  pressure  upon  the 
piston  varies  from  that  of  the  boiler  down  to  atmo- 
spheric or  vacuum  pressure.  An  engine  must  be  de- 
signed to  take  care  of  the  greatest  pressure  which 
will  be  put  upon  the  cylinder,  and  this,  of  course,  is 
the  admission  or  boiler  pressure.  R.  E.  T. 


Elevator  Switch  Trouble 

IN  an  Otis  freight  elevator  we  have  had  trouble  with 
the  switch  lever  working  out  of  its  center  position 
and  I  suspect  that  it  is  because  the  lock  which  holds  the 
lever  is  too  far  away  from  the  arc  in  which  it  should 
turn.  There  is  an  opening  of  }i  in.  and  I  think  this 
should  be  cut  down  to  about  1/32  in. 

G.  P.  A. 
A.  Consulting  with  the  Otis  Elevator  Co.  they 
state  that  there  is  not  sufficient  data  in  the  description 
as  sent  to  enable  them  to  tell  just  what  is  the  cause 
of  the  trouble,  but  they  feel  that  in  all  probability 
either  some  part  has  been  broken  off,  or  something  is 
so  worn  that  the  lever  does  not  act  as  it  was  originally 
designed  to.  The  distance  referred  to  should  be  very 
small,  in  fact,  only  just  enough  to  clear  the  lever  so 
that  the  lock  will  hold  firm. 


The  Secretary  of  State  recently  licensed  the  Stand- 
ard Power  Equipment  Co.,  Chicago;  capital  stock,  $22,- 
000;  to  deal  in,  handle  and  install  power  equipments  of 
various  kinds :  James  M.  Stannard.  George  W.  Clucas, 
Howard  A.  Baker. 
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What  Would  You  T>o  If  You  Had  These  Conditions  To  Xeet? 


Heater  Problem 

JN  this  plant,  which  is  run  condensing,  we  heat  our 
feed  water  with  the  exhaust  from  the  pumps.  We 
have  here  also  several  6600-volt  transformers  that  are 
water  cooled.  This  water  formerly  ran  to  waste;  but 
recently,  following  a  suggestion  of  mine,  it  was  piped 
so  that  we  could  use  it  in  our  feed  water  heater.  As 
all  the  feed  water  is  metered  and  paid  for,  there  is  a 
large  saving  in  water  bills. 

Our  feed  Avater  at  this  time  of  year,  reaches  a  tem- 
perature of  only  about  185  deg.,  and  owing  to  the 
construction  of  the  heater  all  the  steam  is  not  "con- 
densed but  passes  directly  to  the  atmosphere.  In  or- 
der that  we  may  get  full  benefit  from  the  steam  that 
escapes,  I  suggested  that  we  pipe  the  free  exhaust  as 
shown  by  the  dotted  lines  in  the  sketch.  I  contend 
that  the  steam  will  be  drawn  to  the  auxiliary  water 
pipe  by  induction  and  give  up  all  its  wasted  heat  there. 


-EXHAUST   OUTLET 
2  5'- 


-l/A  L  VE  /S  HEf^T  CL  OSEO 


'pump  sue  T/oJsi 


PROPOSED  CHANGE  IN  HEATER   CONNECTIONS 

Perhaps  it  would  be  well  to  put  a  back  pressure 
valve  where  the  sketch  is  marked  exhaust  outlet,  but 
I  don't  think  it  is  absolutely  necessary. 

There  is  another  inlet  on  this  heater  (not  shown) 
where  the  additional  water  required  is  admitted  by  an 
automatic  valve. 

I  should  like  to  know  the  ideas  of  Practical  Engi- 
neer readers  on  this  suggestion.  By  looking  at  the 
sketch  it  will  be  seen  why  all  the  exhaust  is  not  con- 
densed. The  baffle  just  inside  the  heater  in  front  of 
the  exhaust  inlet  forms  the  oil  separator  and  at  the 
same  time  deflects  the  steam  to  the  top  of  the  heater, 
so  that  it  has  a  direct  path  to  the  exhaust  outlet. 

H.  Skaton. 

Heat  Value  of  Fuels 

jN  regard  to  E.  K.'s  question  concerning  sawdust  for 

fuel  instead  of  coal,  I  had  the  opportunity  to  make 

a  test  some  years  ago.    We  bought  maple  shavings  for 

one  dollar  a  ton  and  used  a  coal  at  the  same  price  he 


is  paying  now.  Our  evaporation  per  pound  of  coal 
was  8>4  lb.  of  water.  The  best  we  could  do  with  saw- 
dust was  3  lb.  of  water  per  pound  of  sawdust.  The 
cost  to  evaporate  1000  lb.  of  water  was  about  15.3 
cents  for  coal,  while  the  sawdust  was  costing  16.6 
cents  to  evaporate  1000  lb.  of  water.  I  should  advise 
E.  K.  to  run  a  boiler  test  with  coal  and  one  with 
sawdust  as  fuel.  That  will  tell  him  the  cost  to  evap- 
orate 1000  lb.  of  water.  Jac.  Brower. 


In  regard  to  the  inquiry  of  E.  K.,  page  857,  Sept.  1 
issue,  it  is  a  little  difficult  to  estimate  the  value  of 
screenings,  as  there  is  always  a  percentage  of  dirt 
mixed  with  these  and  the  amount  of  this  percentage 
varies  a  good  deal  with  the  handling  of  the  screenings. 

Hocking  Valley  coal  runs  about  14,000  B.t.u.  per 
pound,  when  there  is  9  per  cent  ash.  Probably  your 
screenings  will  run  15  per  cent  ash,  which  will  cut 
down  the  heat  value  about  6  per  cent,  or  say,  roughly, 
1000  B.t.u.,  leaving  you  a  heat  value  of  13,000  B.t.u. 
per  pound. 

The  heat  value  of  wood  is  5600  B.t.u.  per  pound, 
and  does  not  vary  greatly,  regardless  of  the  kind  of 
wood,  but  will  vary  a  good  deal  with  the  moisture 
in  the  wood.  The  value  given  is  for  ordinary  condi- 
tions. If  your  shavings  are  from  a  kiln-dried  lumber, 
the  heat  value  will  probably  run  higher — say,  up  to 
7200  B.t.u.  per  pound. 

Assuming  13,000  B.t.u.  per  pound  of  coal,  and  at 
a  price  of  $2.60,  you  are  getting  100,000  B.t.u.  for  a 
cent.  At  $1.00  per  ton,  your  wood  must  furnish  5000 
B.t.u.  per  pound  to  be  equal  in  value  to  the  screenings. 
Of  course,  if  your  screenings  have  a  low  percentage 
of  ash,  the  wood  must  produce  just  that  much  higher 
value  in  heat  units  in  order  to  be  worth  buying. 

It  would  seem,  however,  to  be,  at  the  prices  you 
state,  about  an  even  thing  as  between  the  2  fuels, 
with  the  probabilities  in  favor  of  the  wood  and 
shavings.  A.  L.  R. 


Time  Required  to  Empty  Tank 

'piME  to  empty  the  tank  described  by  M.  I.  T.,  Aug. 

15  issue,  page  807,  is  calculated  in  the  following 
manner. 

Tank  dimensions:  height,  lo  ft.;  diameter,  8  ft.; 
pipe  sizes:    2  in.,  i^  in.,  i^^  i"--  and  i  in. 

Assuming  the  tank  to  be  cylindrical,  the  cross-sec- 
tional area=4X4X3. 1416— 50.3  sq.  ft. 

Cross-sectional  area  of  the  pipes= 
[(2X2) +  (1.5X1.5) +  (1.25X1.25)  + (1.0X1.0)  JX0.7854 

144 
=0.0481  sq.  ft. 

The  exact  time  required  can  only  be  calculated 
when  the  friction  constants  of  the  tank  and  orifices 
are  known ;  but  a  close  appropriation  can  be  made  by 
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neglecting  the  friction.  By  using  the  calculus,  we 
obtain  a  formula  for  the  time  required  to  empty  a 
vessel : 

Time  in  seconds : 
2Xarea  in  sq.  ft.  of  tank  cross  sectionXthe  square  root 
of  height  in  ft.  of  water-^area  in  sq.  ft.  of  pipe  cross 
section  XV3X32X 

For  the  above  tank: 


Time= 


2X50.3  VIO 


-=833  sec. 


0.0481  V64.4 
=13  min.  43  sec. 


Haylett  O'Neill. 


The  Indiana  Boiler  Inspection  Law 


I 


N  the  August  15  issue  of  Practical  Engineer,  J.  O. 
B.  criticizes  the  new  Indiana  law  concerning  boiler 
pipe  work.  I  believe  that  he  is  right  in  his  contention 
that  the  change  would  be  dangerous. 

This  laAV,  of  which  the  writer  has  a  copy,  says  that 
a  valve  shall  be  placed  not  more  than  18  in.  from  the 
boiler  on  all  steam  outlets.  Of  all  the  mistakes  of  law 
makers  dealing  with  problems  relating  to  mechanical 
engineering  this  is  the  worst.  If  all  boilers  in  Indiana 
were  equipped  at  one  stroke  of  the  clock  it  would  be  a 
safe  prediction  that  inside  of  48  hr.  there  would  be  a 
number  of  accidents  due  to  water  hammer,  causing 
loss  of  life  and  property.  To  place  a  valve  in  pipe 
work  as  required  by  this  law  would,  in  at  least  90  per 
cent  of  all  instances,  make  a  water  pocket  that  would 
be  dangerous. 


NON-Pf:  TURNl/AL  \/€ 


a 


STOP  i/ALVE 


^ 


STOP  l/ALVE- 


A7G./ 


NON-PETURN  VALVE- 


r/G.3 


FIG.  1.   PRESENT  BOILER  CONNECTION'S 
FIG.  2.   BOILER  CONNECTION  REQUIRED  BY  INDIANA  LAW 

Of  course,  a  drain  pipe  might  be  put  on  by  which 
the  water  could  be  blown  out,  but  this  brings  into 
operation  the  human  element;  someone  will  forget  to 
open  the  drain,  then  the  next  thing  we  have  to  do  is 
to  write  up  an  account  of  a  terrible  accident  or  pos- 
sibly a  boiler  explosion.  We  should  not  design  any- 
thing as  dangerous  as  a  steam  pipe,  so  that  by  any 
possibility  men  may  make  a  mistake  and  meet  with 
accident,  for  to  be  safe  we  must  eliminate  as  far  as 
possible  the  human  element  in  the  operation  of  dan- 
gerous devices. 

Thei^vriter  has  just  erected  a  new  steam  main  with 
boiler  connections  as  shown  in  Fig.  1,  and  if  we  had  to 
meet  the  conditions  of  the  Indiana  law  we  should  be 
compelled  to  install  something  like  that  shown  in  Fig. 
2,  which  would  be  a  dangerous  connection  and  likely 
to  result  disastrously.  In  an  operating  experience  of 
over  30  yr.  the  writer  has  never  known  of  an  accident 
to  pipe  work  that  a  valve  so  placed  would  have  pre- 
vented. 


This  part  of  the  law  should  be  repealed,  for  it  will 
not  only  work  an  unnecessary  hardship  on  plant  own- 
ers but  will  further  add  to  the  dangers  of  plant  opera- 
tion, of  which  there  are  plenty  now.  This  is  an  im- 
portant question,  and  should  be  freely  discussed  by 
engineers  everywhere  so  that  no  mistakes  be  made 
along  this  line  of  new  safety  laws. 

Frederick  L.  Ray. 


Position  of  Valve  on  Steam  Outlet 


I 


N  answer  to  J.  O.  B.,  Aug.  15  issue,  the  reason  for  the 
law  preventing  having  a  valve  on  the  steam  outlet 
not  more  than  18  in.  from  the  boiler  is  hard  to  see. 
Where  a  header  is  located  above  the  steam  outlet, 
however,  the  method  of  tying  into  the  header  shown 
in  the  accompanying  sketch  may  be  safely  used  under 


HEAOEf? 


■EMEfPGENC  K  S  TOf^  \/AH/E 


DRA/N- 


ARRANGEMENT  TO  DRAIN  BOILER  LEAD 

ordinary  circumstances.  As  a  rule,  before  starting  to 
put  the  boiler  on  the  line,  the  drip  should  be  opened 
to  let  out  any  accumulated  moisture;  but  this  is  not 
necessary  if  the  emergency  valve  is  opened  first.  In 
that  case  the  moisture  of  condensation  will  flow  back 
to  the  boiler  and  the  danger  of  priming  the  header 
will  be  nil.  Haylett  O'Neill. 


Valve  Rattle 


J  NOTICE  in  your  Sept.  i  issue,  page  957,  that  F. 
W.  O.  is  annoyed  by  his  engine  valve  rattling  when 
his  engine  is  drifting.  He  says  it  is  due  to  the  partial 
vacuum  created  by  the  moving  pistons  which  to  my 
notion  is  not  the  cause.  The  rattle  is  caused  by  com- 
pression, kicking  the  valve  off  the  seat,  and  the  springs 
bring  it  back  to  the  seat  again,  which  causes  the  noise. 
The  rattle  can  be  cured  by  chipping  the  inside  lap 
ofif  the  valve;  but  it  is  a  job  that  requires  some  skill, 
in  fact  valve  design  must  be  understood  to  do  the  job 
right.  If  F.  W.  O.  will  make  a  study  of  the  Zuener 
Diagram  unless  he  already  understands  it,  I  think  he 
will  be  able  to  do  the  job  without  any  trouble. 

Geo.  W.  Shilling. 

John  T.  Windrim  is  preparing  preliminary  plans 
for  a  large  power  station  to  be  erected  for  the  Philadel- 
phia Electric  Co.  at  Beach  and  Palmer  St.,  Philadelphia. 
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BE  PREPARED 

Summer  vacations  are  over,  and  in  a  few  weeks 
the  temperature  will  have  dropped  low  enough  to  make 
the  heat  of  the  fires  feel  good,  and  the  calls  will  begin 
to  come  into  the  engine  room  for  heat  in  this  or  that 
part  of  the  building.  There  will  be  little  or  no  warn- 
ing, but  a  sudden  drop  in  temperature  overnight  may 
change  summer  into  winter  in  a  day. 

Is  your  heating  plant  ready  for  service?  Did  you 
get  those  pipes  repaired  that  gave  so  much  trouble 
last  season?  Have  the  pumps,  traps,  fans,  valves,  and 
other  apparatus  connected  with  the  system  been  over- 
hauled, repaired,  and  repacked?  How  about  the  radi- 
ators in  that  department  that  made  so  much  complaint 
last  winter,  did  you  change  the  system  or  find  and 
remove  the  cause  of  trouble?  Did  you  make  that 
change  in  the  piping  system  that  you  figured  would 
reduce  the  coal  consumption? 

In  short,  are  you  prepared  to  meet  a  sudden  call 
for  heat?  A  great  many  engineers  are  ready;  in  fact, 
they  got  the  heating  plant  ready  as  soon  as  the  heat 
was  off  last  spring.  That  was  the  proper  way,  and, 
by  so  doing  they  will  have  little  cause  for  worry  this 
fall  when  the  steam  is  turned  on.  But  there  are  also 
many  engineers  that  are  not  prepared.  The  repairs 
have  not  been  made,  possibly  it  was  the  fault  of  those 
higher  up ;  but  the  time  is  getting  short  indeed,  and 
something  must  be  done  about  it  at  once  to  prevent 
a  possible  loss  of  much  money  through  employes  try- 
ing to  get  the  work  out  with  cold  fingers.  How  many 
of  you  that  have  waited  until  the  last  minute  can  re- 
member all  the  changes  that  you  promised  yourself  to 
make  last  spring,  even  if  there  were  time  to  do  so 
now?  What  sort  of  a  record  or  report  have  you  been 
using  whereby  the  action  of  every  part  of  the  system 
can  be  studied?  This  not  only  applies  to  the  heating 
system  but  to   many  other  departments  as  well. 

In  many  lines  of  business  this  is  a  dull  season  of 
the  year,  and  some  of  the  machinery  may  be  shut 
down.  This  dull  season  should  be  the  engineer's  busy 
season  in  getting  prepared  for  the  rush  later  on.  Re- 
pairs should  be  made,  engines  overhauled,  boiler  set- 
tings repaired,  valves  packed,  and  the  contemplated 
changes  in  piping  or  shafting  which  you  have  no  doubt 
been  figuring  on  for  some  time,  or  there  may  be  other 
changes  in  some  part  of  the  plant  which  would  save  a 
large  sum  of  money  in  course  of  a  year.  These  changes 
can  best  be  made  while  the  work  is  slack.  If  you  have 
not  already  done,:so  you  should  lose  no  time  in  taking 
the  matter  up  with  the  company  for  your  own  benefit 
as  well  as  the  company's.  It  is  your  duty  to  the  com- 
pany to  do  all  that  you  can  to  reduce  the  expense  in 
your  department.  That  is  what  you  are  hired  for. 
And  it  is  your  duty  to  yourself  to  prove  to  the  com- 
pany that  you  are  alive  to  the  situation,  and  that  you 
know  how  to  do  these  things.  This  applies  to  every 
part  of  the  power  plant. 
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GUESTS  OF  SPRINGFIELD 

Where  Hills  and  River  Meet  in  Ye  Olde  Bay  State 


N  A  BRIGHT  September  morning,  we 
knocked  at  the  door  of  the  City  in  a 
Forest,  and  quickly  it  sprang  wide  open 
to  show  the  smiling  face  of  Walter  H. 
Damon,  Chairman  of  the  Local  Com- 
mittee waiting  to  give  welcome.  We 
shook  hands  and  asked  anxiously,  "Is 
there  anybody  here?"  and  Damon  the  effective  and  al- 
ways ready  replied,  "You're  late;  your  2  presidents, 
Skinner  and  McGrath,  have  been  here  so  long  that 
they're  wanting  to  borrow  money,  and  they're  wonder- 
ing where  'twas  your  train  ran  off  the  track." 

Evidently  all  hands  and  several  besides  had  been 
there  some  time  for  everything  was  coming  along  in 
fine  shape,  and  the  few  delegates  who  were  on  hand 
Monday    morning    saw    a    miraculous    transformation 


» 


cu 


FIG.    1. 


CHAIRMAN  WALTER  A.   DAMON   OP   THE   LOCAL 
COMMITTEE 


from  a  jumble  of  boxes  and  a  bunch  of  perspiring  men 
to  an  orderly  exhibit  at  noon,  presided  over  by  cour- 
teous salesmen,  ready  to  joke  or  explain  as  might  be 
desired,  and  a  registration  system  working  to  perfec- 
tion so  that  delegates,  exhibitors  and  ladies  were  num- 
bered, tagged  and  decorated  with  the  handsome  badges 
almost  as  rapidly  as  they  could  pass  by  the  desks,  and 
by  night  every  exhibit  was  in  full  swing,  all  were 
duly  registered  and  all  were  happy — at  any  rate  after 
dinner.  The  western  crowd  which  rode  all  day  with- 
out anything  to  eat  because  the  train  was  too  late  to 
stop  for  meals,  and  there  was  no  diner,  weren't  happy 
until  they  were  fed. 


And  it  was  some  exhibit.  Two  floors  of  the  big 
Auditorium  filled  Avith  matters  of  interest  and  impor- 
tance to  engineers ;  200  booths  tastefully  decorated  in 
green  and  white  with  gilded  signs,  arches  of  flowers 
and  branches  among  which  gleamed  colored  lights,  a 
fairyland  forest  which  needed  only  the  birds  to  com- 
plete the  illusion — and  along  comes  Payne  of  Dear- 
born with  his  little  singers  and  makes  birds  of  the 
whole  crowd. 

Well,  more  of  the  exhibit  later,  but  it  was  opened 
formally  and  impressively  in  the  evening  with  short 
addresses  by  W.  H.  Damon,  aforesaid  chief  welcomer, 
J.  R.  Coe,  national  vice-president  and  President  John 
McGrath,  of  the  N.  A.  S.  E.,  the  real  boss  of  the  whole 
week,  while  President  M.  B.  Skinner  of  the  N.  E.  A. 
held  the  watch  on  each  of  the  other  bosses  and  told 
them  when  to  "get  set"  and  "go."  It  was  a  big  first  day 


FIG.  2.     PRESIDENT  J.  F.  McGBATH  OF  THE  N.  A.  S.  E. 

a  big  opening  of  a  big  exhibit  and  a  big  week.  Spring- 
field did  her  best,  and  a  mighty  good  one ;  well  may 
she  be  proud  of  it;  and  well  may  those  who  planned 
and  executed  for  the  comfort,  convenience  and  profit 
of  others  rest  satisfied  in  the  gratitude  of  those  whose 
week  on  the  banks  of  the  Connecticut  left  so  many 
pleasant  memories. 

Exhibitors'   Meeting 

J^ONDAY  at  5  they  met.  At  5:30  they  adjourned. 
That  was  quick  work,  but  they're  a  rapid  aggrega- 
tion. In  that  time  they  heard  reports,  appointed  a 
committee  to  revise  the  constitution  consisting  of  H. 
E.  Stone,  W.  E.  Johnson,  A.  C.  Ashton,  C.  D.  Allen 
and  F.  L.  Morrison,  a  nominating  committee,  J.  A. 
Carson,  H.  E.  Stone,  A.  C.  Ashton,  A.   L.  Rice  and 
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F.  R.  Low  and  voted  to  keep  the  exhibition  open  until 
10  p.  m.  Saturday  evening.  There's  nothing  Hke  know- 
ing what  you  want  and  then  going  right  after  it,  to  get 
results. 

Warming  Up 

'PHE  whole  operating  force  were  on  hand  to  see  the 
start;  and  a  better  setting  could  not  be  imagined. 
In  the  center  a  great  collection  of  the  best  products  of 
America's  factories  full  of  interest  and  instruction  for 
visitors.  Around  the  sides,  balconies  filled  with  dele- 
gates from  Maine  to  California  and  from  Minnesota 
to  Louisiana,  representing  the  great  calling  of  Prac- 
tical Engineers,  with  the  ladies  to  lend  color  and  charm 
to  the  scene.  At  the  front,  ready  to  speak  the  words 
which  should  start  the  organization  on  the  work  of 
its  31st  annual  convention,  and  surrounded  by  the 
representatives  of  Springfield,  the  officers  and  past 
officers  of  the  N.  A.  S.  E.,  was  Chief  Damon,  ready  to 
"start  'er  up"  by  introducing  those  who  were  to  speak. 


Charles  H.  Bosworth  of  the  Board  of  Trade,  next 
on  the  program,  endorsed  the  attitude  and  efifort  of 
the  Association  in  Educational  matters  and  the  part 
that  such  work  plays  in  the  struggle  to  raise  from  a 
physical  worker  to  a  brain  worker.  He  spoke  of  the 
part  of  associations  in  training  to  co-operation,  the 
duty  of  the  strong  to  assist  the  weak,  and  the  efifort  for 
welfare  of  the  community  as  well  as  that  of  the  indi- 
vidual. Turning  to  the  industrial  side,  America  is 
committed  to  the  policy  of  making  that  which  is  best 
and  selling  at  the  lowest  price  consistent  with  quality, 
a  policy  which  depends  for  its  success  on  develop- 
ment of  mechanical  arts  and  application  of  power  to 
industries.  In  these  things,  engineers  and  education 
play  a  vastly  important  part. 

Responding,  Vice-President  J.  R.  Coe  outlined  the 
change  in  power  plant  conditions  from  early  days  of 
hard  physical  endeavor  to  the  present  of  mental  su- 
premacy; the  increase  of  responsibility  and  the  wide 
knowledge  required  by  present  complex  systems ;  the 
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After  invocation  by  Dr.  Elliott,  Mayor  Denison 
spoke  briefly  of  the  real  and  earnest  wish  of  all  in 
Springfield  that  the  stay  of  strangers  in  the  city  might 
be  pleasant,  and  the  work  of  the  week  profitable. 

President  McGrath,  aroused  from  contemplation  of 
the  beautiful  hall  and  gathering  by  Chairman  Damon, 
mentioned  the  fame  that  the  city  acquired  in  the  mak- 
ing of  the  old  Springfield  rifles  50  yr.  ago,  the  reports 
of  which  in  the  hands  of  white  men  struck  terror  to  the 
hearts  of  western  Indians.  Now  Springfield  reverses 
itself  and  gets  renown  by  the  manufacture  of  Indians 
(motorcycles)  which  by  their  toots  spread  terror 
through  the  streets  of  white  men.  He  reviewed  the 
work  since  1882  in  advancing  education,  license  legis- 
lation and  acquaintance  among  engineers  and  indicated 
its  favorable  attitude  towards  factory  inspection,  com- 
pensation laws  and  safety  measures. 


need  of  co-operation  and  harmony  among  engineers 
and  employers  to  solve  the  problems  arising  in  plants 
in  order  to  secure  greater  efificiency  and  higher  earning 
power  of  plants. 

In  a  long  and  complete  address,  Stewart  Anderson 
of  the  Springfield  Publicity  Club  emphasized  the  posi- 
tion of  engineers  at  the  present  time  as  the  exemplars 
of  efificiency  and  progress,  the  2  principles  of  modern 
development.  Gratification  of  physical  needs  and  in- 
nocent vanity  is  not  life's  highest  aim.  Man  cannot 
be  content.  He  must  develop  his  utmost  capabilities 
and  strive  for  the  dignity  of  manhood  and  its  expres- 
sion in  efficient  service. 

Past  President  E.  H.  Kearney  spoke  humorously 
of  the  duties  of  his  ofifice;  to  advise  the  President,  to 
speak  last  and  to  "be  brief."  He  expressed  the  thought 
that   New   England   welcomed   the   convention   to   its 
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hospitable  homes,  its  historic  scenes  and  its  beautiful 
hills  and  rejoiced  at  the  chance  to  assist  the  Associa- 
tion in  gaining  for  engineers  a  broader  outlook  toward 
meeting  the  ever  increasing  demands  for  knowledge. 
Mayor  Scanlon,  speaking  of  pleasant  recollections 
of  the  Massachusetts  state  convention  in  Lawrence, 
expressed  the  wish  that  that  city  might  soon  be  again 
favored  with  such  a  meeting  of  the  state  or  better  yet 
the  national  convention. 

Steam  Turned  On 

CHIEF  McGrath  then  took  the  throttle  and  opened 
her  up  a  little  to  see  that  everything  would  turn 
smoothly  when  the  current  should  be  turned  on  in  the 
afternoon,  and  appointed  the  various  committees  which 
were  to  act  as  stokers,  oilers,  assistants  and  switch- 
board tenders  in  operating  the  system  for  the  week. 
The  official  photograph  was  the  close  of  activity  for 


At  2  o'clock  President  McGrath  called  to  order 
to  read  his  report  containing  a  summary  of  the  past 
year  and  recommended  running  orders  for  the  week. 
He  told  of  the  hundreds  of  illustrated  lectures  given 
during  the  year  from  the  Associations  slides  and  notes ; 
of  the  competitive  answers  to  questions;  of  the  infor- 
mation bureau  ;  and  of  the  desire  of  officers  and  com- 
mittees for  constructive  criticism  and  suggestions  as 
to  methods  of  bettering  the  educational  work. 

Efforts  for  license  legislation  have  been  put  forth 
wherever  local  activity  was  manifest,  and  he  believed 
this  a  field  of  greatest  importance,  and  that  $2000 
should  be  authorized  for  carrying  on  the  work.  He 
spoke  of  the  importance  of  state  associations  and  re- 
commended that  they  take  over  some  of  the  work 
now  done  by  the  national  association,  and  commented 
on  the  failure  at  some  state  conventions  to  give  to  the 
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the  morning,  and  the  plant  was  shut  down  for  the  noon 
hour.  While  it  was  not  a  24-hr.  run  throughout  the 
week,  it  was  continuous  day  service,  and  though  the 
main  unit  might  not  be  running,  the  auxiliary  ma- 
chinery— campaigning  for  offices,  committe  work,  ef- 
forts to  land  the  1914  convention — were  always  in  ac- 
tion so  that  pressure  was  kept  up  on  the  system  at 
least  25  hr.  out  of  the  24.  Active  condidates  for  vice- 
president  were  F.  L.  Ray  of  Louisville,  Ky.,  and  W. 
C.  Long  of  Toledo,  O.,  and  nobody  knew  until  the 
votes  were  counted  which  one  would  win.  Detroit, 
Indianapolis  and  Milwaukee  were  contenders  for  the 
convention  of  1914,  each  eager  for  the  honor.  And  so 
there  was  no  lack  of  activity  at  any  time. 

But  McGrath  and  Damon  believe  in  starting  up 
on  time,  and  so  whether  in  sessions  or  entertainments, 
the  gong  rang  and  the  wheels  turned  over  at  the  time 
set  on  running  orders.  So  delegates  got  in  the  habit 
of  being  prompt  or  being  left  and  things  ran  smoothly 
forward. 


welfare  and  educational  work  the  attention  that  they 
deserve.  He  advised  that  the  proposed  program  for 
each  state  meeting  be  submitted  to  the  national  presi- 
dent so  that  proper  uniformity  may  be  secured,  and 
provision  insured  of  a  balance  of  attention  to  welfare, 
education,  entertainment  and  exhibits.  He  recom- 
mended that  reports  be  sent  direct  by  local  secretaries 
to  the  national  secretary  thus  relieving  state  deputies 
of  much  useless  clerical  work. 

Report  of  the  credentials  committee  showed  408 
delegates  in  attendance. 

From  Vice-President  Coe  came  the  report  that  4 
new  local  associations  had  been  formed,  and  applica- 
tions'received  for  7  more,  but  not  completed. 

Reports  of  the  Educational  Committee  followed  and, 
in  brief,  outlined  the  conduct  of  2  contests  on  answer- 
ing questions;  for  the  first,  the  1st  prize  went  to  F.  L. 
Ray  of  Kentucky,  the  2nd  to  W.  T.  Frizzell  of  Massa- 
chusetts and  the  3rd  to  H.  E.  Pressinger  of  Wisconsin. 
On  elementary  questions,  the  1st  prize  went  to  C.  E. 
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McLean  the  2nd  to  J.  O.  Burman  both  of  Massachu- 
setts and  the  3rd  to  N.  S.  Campbell  of  Michigan. 

A  second  contest  resulted  as  follows :  Advanced 
course,  1st  to  R.  B.  Ambrose  of  Pennsylvania,  3nd  to 
H.  E.  Pressinger,  Wisconsin,  3rd  to  M.  O'Connor,  Wis- 
consin. Elementary  course,  1st  to  C.  B.  Hudson,  2nd 
to  J.  Guilfoy,  3rd  divided  between  J.  O.  Burman  and 
C.  E.  McLean,  all  of  Massachusetts. 

For  specially  instructive  meetings,  prizes  were 
awarded  to  Illinois  No.  1  of  Chicago  and  Kentucky  No. 
1  of  Louisville.  Seventy-five  questions  were  reported 
as  answered  by  the  information  department. 

Slides  and  information  have  been  prepared  on  Tur- 
bines, Boilers,  Gas  Engines,  and  have  been  shipped  to 
and  used  by  various  associations  throughout  the  coun- 
try  with  great  satisfaction.     A   set  on   engines   is   in 


prompt  compliance  with  all  provisions.  Cities  of  Ge- 
neva, N.  Y.  and  Decatur,  III,  have  passed  local  ordi- 
nances. 

A  special  committee  on  engineering  legislation  of 
the  Uniform  Laws  Commission  now  has  under  consid- 
eration the  framing  of  laws  which  will  permit  of 
interchange  of  licenses  and  steam  boiler  shipments 
between  the  states. 

At  the  meeting  of  the  Life  and  Accident  Depart- 
ment on  Tuesday  afternoon  the  report  of  the  secretary 
showed  37  claims  allowed  for  benefits  amounting  to 
$18,500,  4  rejected  and  8  under  consideration.  The 
membership  in  this  department  is  now  3587.  The 
report  was  accepted,  and  the  old  officers  reelected; 
J.  G.  Beckerleg,  chairman  of  trustees,  T.  N.  Kelsey, 
trustee  for  5  yr.,  and  J.  D.  Taylor,  secretary-treasurer. 
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preparation.     Recommendations  were  that  the  lecture 

systems  be  continued  and  enlarged,  prizes  given  for 

best   meetings   and   answers   to   questions,   and   effort 

made  to  secure  wider  activity  in  the  answering  of  prize 

questions.  ,  •  t 

^  Lricense  Laws 

AS  a  result  of  license  law  activity,  the  committee  on 
that  work  reported  that,  in  Delaware,  a  law  author- 
izing city  ordinances  passed  the  senate,  but  was  de- 
feated in  the  house.  In  Michigan  a  license  and  boiler 
inspection  law  passed  the  house  but  was  lost  in  the 
senate.  Bills  in  Illinois,  Oregon,  Kansas,  Indiana  and 
Minnesota  have  failed  of  passage,  some  being  killed 
in  committee  and  some  in  vote,  but  in  all  cases  progress 
was  made  and  plans  laid  for  future  work.  New  Jersey 
and  California  passed  laws  for  examining  boards,  in 
New  Jersey  under  the  Department  of  Labor,  in  Cali- 
fornia as  a  separate  department.  Ohio  amended  its 
inspection  laws  to  give  greater  authority  and  insure 


"To  the  smoker"  was  the  order  after  the  exhibit 
closed  on  Tuesday  evening,  and,  headed  by  the  band, 
the  long  line  marched  to  Hibernian  Hall.  The  doings 
there  cannot  be  conveyed  in  print,  but  jokes,  songs  and 
stunts  contributed  to  the  good  fellowship,  and  nobody 
went  home  until  he  so  willed. 

A  Short  Session 

PRESIDENT  McGRATH  believes  in  starting  when 
the  whistle  blows,  so  at  9  :15  Wednesday  morning 
he  started. 

Reporting  as  to  conventions  every  2  yr.  instead  of 
annually,  the  committee  stated  that  of  340  letters  sent 
out  to  local  associations  only  162  were  answered,  with 
116  associations  favoring  annual  meetings  against  45 
for  biennial.  The  longer  period  was  feared  as  tend- 
ing to  a  lack  of  interest,  but  there  was  found  a  senti- 
ment in  favor  of  a  closer  connection  between  state  and 
national  bodies  and  possibly  at  some  time  in  the  future 
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state  associations  supplying  tlie  delegates  to  national 
meetings.  I'his  report  was  accepted  as  voicing  the 
sentiment  of  the  .Association,  at  least  so  far  as  period 
of  meetings  is  concerned. 

As  to  a  written  history  of  the  Association,  the 
material  \\as  reported  to  be  on  hand,  but  preparation 
was  not  recommended,  as  there  seemed  no  demand 
for  it  and  a   heavy  expense  would  be   incurred. 

Ruling  on  the  standing  of  the  New  England  States 
Association,  President  McGrath  said  that  its  forma- 
tion was  permitted.  Init  it  had  no  legal  standing 
under  the  constitution,  a  ruling  which  was  approvea 
by  the  convention,  and  a  resolution  permitting  the 
formation  of  district  associations  was  defeated. 

Requirement  of  a  bond  from  a  bank  acting  as 
depository  of  N.  A.  S.  E.  funds  was  approved,  and  a 
mileage  of  5  cents  to  delegates  was  voted. 


Notable  features  were  the  provision  of  a  separate 
drinking  water  system  with  constant  ilow  in  summer 
to  insure  coolness,  and  the  covering  of  all  m^otors, 
belting  and  gears  with  wire  mesh  to  protect  against 
injury  of  workmen.  A  clear  idea  of  the  great  amount 
of  product  handled  was  gained  from  the  trip  through 
the  storage  for  finished  parts,  one  story  in  height,  with 
floor  300  by  130  ft.,  splendidly  lighted.  An  example 
of  real  big  work  was  a  !)-ft.  gate  valve,  through  the 
opening  of  wdiich  a  touring  automobile  was  easily 
driven. 

Off  to  the  Park 

J)OWN  Main  St.  sped  car  after  car  marked  '"Special" 

until   20,   filled   to   the   limit,   had   passed,  and  the 

procession  sped  swiftly  on  to  Riverside.     Clams !  and 

Lobsters !  bushels  of  'em  done  to  a  turn  and  devoured 
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Early  adjournment  was  taken  to  permit  of  the 
visit  to  the  works  of  the  Chapman  Valve  Co.  at 
Indian  Orchard. 

After  the  enjoyable  trolley  ride,  the  engineers  were 
welcomed  by  A.  W.  Gilbert,  president  of  the  Company, 
and  Roger  Shirley,  works  manager,  who  explained 
the  dififerent  types  of  valves  made.  Then  the  explor- 
ing parties  started  through  the  8  big  buildings-;  with 
their  250,000  sq.  ft.  of  floor  space.  ;  First  to  the  machine 
shop  for  smaller  valves  from  3^' tp  10  in.,  then  to  the- 
room  where  larger  iron  valves  up  to  48  in.  and  weigh- 
ing 20,000  lb.  were  being  finished.  A/, notable  valve 
recently  turned  out  here  was  a  40-in.  blowoff  of  all 
bronze,  operated  by  a  hydraulic  cylinder,  and  weigh- 
ing 17,000  lb.,  for  use  on  the  New  York  water  s)^s- 
tem.  The  big  iron  foundry  was  an  impressive  place 
with  its  equipment  of  latest  machinery  and  electric 
cranes  capable  of  handling  60  tons  a  da)^,  and  the 
brass  foundry  was  just  as  complete  and  interesting, 
though,  of  course,  not  so  large. 


to  a  finish  by  1800  industrious  diners,  is  the  brief 
story  of  the  feast  that  followed,  the  biggest  clam  bake 
in  New  England  history. 

And  there  preceded  and  followed  this  great  feature 
of  the  day's  fun,  a  ball  game  in  which  the  Exhibitors 
came  off  victorious  over  the  Engineers  by  a  score  of 
9  to  3,  and  a  series  of  athletic  events  in  which  the 
West  had  a  greater  pull  than  the  East  in  the  tug-of- 
war  for  a  loving  cup,  and  races  for  fat  men,  for  lean 
men,  for  wives  of  men  and  for  daughters  of  men,  all 
arousing  the  greatest  enthusiasm,  and  rewarded  by 
prizes  contributed  by  the  National  Exhibitors'  Asso- 
ciation. 

In  recognition  of  his  courtesy,  Adolph  W.  Gilbert, 
who  was  responsible  for  the  clam  bake,  was  presented 
by  Walter  Damon,  on  behalf  of  the  Convention  Com- 
mittee, with  a  handsome  loving  cup  of  heavy  silver. 

Music,  dancing,  fireworks  and  the  amusement  de- 
vices of  the  park  kept  all  busy  and  happy  until  late 
in  the  evening. 
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More   License   Law 

gHARP  at  9:15,  Thursday,  President  McGrath  start- 
ed the  wheels  turning  again  and  the  license  com- 
mittee reported  a  law  passed  in  Pennsylvania  which 
made  a  license  ordinance  and  inspection  law  obliga- 
tory in  all  cities  of  the  3rd  class,  some  38  in  number. 
Later,  in  discussing  a  recommendation  that  in  striving 
for  state  license,  cities  having  local  ordinances  be 
exempted  from  such  laws,  it  was  laid  on  the  table  and 
not  favored,  $2000  was  voted  for  assisting  in  securing 
license  laws. 

In  considering  the  reports  of  officers,  the  submis- 
sion of  state  convention  programs  to  the  national 
president  for  approval  60  days  before  the  meeting 
was  adopted,  but  the  sending  of  reports  of  local  secre- 
taries only  direct  to  the  national  secretary  was  de- 
feated. Mileage  appropriation  of  $18,293  was  made 
and  the  suggestion  of  the  trustees  of  the  National  En- 
gineer that  25  per  cent  of  the  money  received  from 
that  paper  be  refunded  to  local  associations  was 
adopted. 

Prof.  E.  F.  Miller,  of  Mass.  Inst,  of  Technology, 
delivered  an  address  on  The  Engineer,  in  which  he 
outlined  the  difference  between  the  mechanical  and 
operating  engineer,  their  training  and  experience, 
and  emphasized  the  importance  of  having  all  classes  of 
engineers  realize  their  importance  to  the  community 
and  take  their  proper  place  among  men. 

Continuation  of  the  educational  system  and  the 
information  department  was  approved,  with  awarding 
of  prizes  to  individuals  and  associations,  $3000  being 
set  aside  for  this  work.  Lantern  slides  might  be 
held  to  cover  2  consecutive  meetings. 

Report  from  J.  D.  Taylor,  of  New  York,  showed 
the  evil  of  discriminatory  rates  as  offered  by  the  elec- 
tric company  in  that  city,  especially  where  it  was 
desired   to   supplant    isolated   plants,   but   the    Public 


Utility  Commission   is   now  taking  a  position   which 
will  probably  eventually  abolish  this  evil. 
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FIG.    5.      SPRINGFIELD'S    OLD    FIRST    CHURCH,    1819 

Memorial  service  was  held  for  the  members,  182  in 
number,  who  had  died  during  the  past  year,  the  names 
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being  read  by  the  secretary.  Following  this,  Mrs. 
Heckler  and  Mrs.  Mullen,  of  the  Ladies'  Auxiliary, 
told  of  the  year's  work  in  collecting  $2100,  of  which 
over  $1500  has  been  paid  out  to  assist  disabled  engi- 
neers. 

Proposed  Amendments 

^T  the  afternoon  session,  invitations  were  received 
from  the  Deane  Steam  Pump  Co.  of  Holyoke  to  visit 
its  plant,  and  from  the  International  Congress  of  R-e- 
frigeration  to  send  representatives  to  its  meeting  in 
Chicago. 

The  bond  of  $2000  was  returned  to  the  City  of 
Springfield  through  Walter  H.  Damon,  as  all  pledges 
had  been  fullv  redeemed. 


FIG. 


PRESIDENT    M.    B.    SKINNER    OF    THE    N.    E.    A. 


Under  amendments  to  the  constitution  some  radi- 
cal changes  were  proposed,  to  be  referred  to  locals  for 
vote.  First  the  advocacy  of  an  8-hr.  day  in  continu- 
ous service  plants  and  settlement  of  all  questions  by 
arbitration  and  agreement.  Second,  raising  the  salaries 
of  national  secretary  to  $2500  and  national  treasurer 
to  $600.  Third,  the  arbitration  board  to  consist  of  the 
3  junior  past  presidents,  the  senior  of  these  to  be  chair- 
man. Fourth,  power  of  forming  local  associations  to 
be  changed  from  the  national  association  to  state  asso- 
ciations, and  power  of  proposing  amendments  changed 
from  local  associations  to  state  associations,  and  giv- 
ing to  each  state  association  one  delegate  in  the  na- 
tional convention.  Fifth,  placing  control  of  the  Asso- 
ciation in  the  hands  of  a  board  of  directors  to  consist 


of  the  president,  vice-president,  secretary,  treasurer 
and  5  trustees  as  required  by  the  corporation  laws  of 
New  York  State. 

Award  of  prizes  was  made  according  to  the  report 
of  the  educational  committee  previously  given,  money 
prizes  to  individuals  and  a  steam  engine  indicator  to 
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FIG.  4. 


AS  WE  TURN  FROM  MAIN  ST.  INTO  COURT  SQUARE 


Illinois  No.  1  of  Chicago  and  to  Kentucky  No.  1  of 
Louisville  Also  altar  flags  were  presented  to  asso- 
ciations which  had  made  notable  gains  in  membership. 

Exhibitors'   Election 

J)URING   Thursday    afternoon,    ballot    election    was 

held  for  officers  of  the  N.  E.  A.,  resulting  in  the 

election   of   Homer   Whelpley,    Fisher   Governor   Co., 

Marshalltown,  la.,  as  president;  Henry  Pastre,  Elliott 
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FIG.    6.      MUNICIPAL   GROUP,    AUDITORIUM    AT    THE    LEFT 

Co.,  Pittsburgh,  Pa.,  as  vice-president;  Lane  Thomp- 
son, The  Lunkenheimer  Co.,  Cincinnati,  O.,  as  secre- 
tary; Harry  D.  Raymond,  A.  W.  Chesterton  Co.,  Bos- 
ton, Mass.,  as  treasurer;  and  on  the  executive  commit- 


962 


PRACTICAL     ENGINEER 


October  1,  1913 


tee,  Chas.  A.  AVilhoft,  New  York  Belting  and  Pack- 
ing Co.,  New  York;  Paul  T.  Payne,  Dearborn  Chem- 
ical Co.,  Chicago ;  Chas.  T.  Cullen,  The  Wm.  Powell 
Co.,  Cincinnati;  John  K.  Foote,  McLeod  &  Henry 
Co.,  Troy;  Jos.  H.  Meyers,  V.  D.  Anderson  Co., 
Cleveland. 

In  the  evening  a  program  of  entertainment  fur- 
nished by  the  N.  E.  A.  was  carried  out  on  the  stage 
in  the  Auditorium.  Besides  professional  talent,  there 
was  singing  by  Billy  Murray  of  Jenkins  Bros.,  sleight 
of  hand  by  W.  A.  Martell'of  Peerless  Rubber  Mfg. 
Co.,  and  readings  by  Fred  Hickey  of  Dearborn  Chem- 
ical Co.,  and  Jack  Armour  of  Hill  Publishing  Co. 

Election  Day 

^LL  the  week  the  pot  of  politics  had  been  boiling 

with  appearances  in  favor  of  those  who  finally  won 

out,  so  that  Friday's  session  was  prompt  in  its  action. 

Detroit,  Columbus,  Indianapolis,  New  York,  St.  Louis, 


City  was  chosen  as  conductor  and  John  P.  Propper  of 
Los  Angeles  as  doorkeeper.  Joseph  F.  Carney  of 
New  York  was  re-elected  as  trustee  for  5  yr.  This 
concluded   the   business  of  the   morning. 

To  Be  or  Not  to  Be 

^HETKER  to  hold  the  exhibit  open  until  Saturday 
night  or  close  Friday  night  was  a  subject  of  much 
argument  and  reversal  of  decisions ;  but  it  was  finally 
decided  that  for  this  and  all  future  meetings  the  ex- 
hibit be  closed  on  Friday  evening  at  10  o'clock. 

At  the  Exhibitors'  meeting  Friday  afternoon  the 
new  officers  were  inducted  and  tokens  of  appreciation 
were  presented  to  the  several  retiring  officers.  Presi- 
dent McGrath  of  the  N.  A.  S.  E.  was  given  a  hand- 
some stickpin  of  sapphire  set  in  diamonds,  the  presen- 
tation being  made  by  Fred  R.  Low.  To  Walter  H. 
Damon  a  watch  and  chain  engraved  "'Presented  to 
Walter  H.  Damon  by  the  National  Exhibitors'  Asso- 
ciation, Springfield  Convention  N.  A.  S.  E.,  1913,"  the 


JAMES    R.    COK.    NEW    PRESIDENT    N.    A.    S.    E. 


FREDERICK  L.  RAY,  AaCEPRESIDENT   X.  A.   S.  E. 


Binghamton,  St.  Paul  and  ^lilwaukee  were  the  cities 
asking  for  the  1914  convention ;  but  it  was  early  con- 
ceded that  the  choice  would  lie  between  Milwaukee, 
Indianapolis  and  Detroit,  and  the  enthusiasm  manifest 
when  Milwaukee's  invitation  was  presented  forecast 
accurately  its  choice  on  the  first  ballot. 

According  to  custom.  Vice-president  James  R.  Coe 
of  New  York  was  given  a  well  deserved  promotion  to 
the  office  of  president.  Frederick  L.  Ray  of  Louis- 
ville was  elected' vice-president ;  Fred  W.  Raven  of 
Chicago  re-elected  secretary;  S.  B.  Forse  of  Pitts- 
burgh re-elected  treasurer.     John  J.  Reddy  of  Jersey 


"remarks"  being  made  by  Arthur  L.  Rice.  President 
Skinner,  in  behalf  of  the  Association  gave  to  Henry 
Pastre  a  beautiful  jeweled  stickpin  in  appreciation  of 
his  hard  work  during  the  year  and  J.  W.  Petersen, 
after  a  neat  speech  which  told  of  the  efficient  team 
work  of  all  the  officers  under  President  Skinner's  di- 
rection, handed  to  that  gentleman  a  stickpin  for  his 
own. 

Decision  to  turn  over  to  the  ]:)ension  fund  of  the 
Ladies'  Auxiliary  all  money  above  $1000,  remaining 
in  the  treasury  after  bills  were  paid,  closed  the  busi^ 
ness  of  the  meeting. 
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Grand  Finale 

"PHE  final  session  at  Kimball  Hotel,  Friday  even- 
ing, showed  that  engineers  know  how  to  dp  things 
up  right  in  the  ballroom  as  well  as  in  the  engine  room. 
First  in  order  came  installation  of  the  new  officers  of 
the  N.  A.  S.  E.,  the  ceremony  being  performed  by  Past 
President  J.  G.  Beckerleg,  familiarly  known  as  "Dad." 
who  was  second  president  of  the  Association  in  1883 
and  has  never  missed  a  national  convention,  being  now 
a  spry  young  thing  of  80  yr.  He  was  assisted  by  Chas. 
H.  Garlick,  also  a  past  president,  acting  as  conductor. 
Walter  H.  Damon,  to  whom  the  gratitude  of  every- 
body was  rightfully  and  gladly  accorded  for  his  work 
preparing  for  and  caring  for  the  convention,  was  again 
called  to  the  front  and  received  from  the  N.  A.  S.  E. 
a  large  silver  percolator  and  set  inscribed,  "Presented 
to  Walter  H.  Damon,  Chairman  of  the  Local  Conven- 
tion Committee  by  Delegates  Springfield  Convention 
N.  A.  S.  E.,  1913." 

To  President  McGrath  was  given  a  diamond  ring 
and  a  past  president's  badge  set  with  diamonds  and 
to  President  Coe,  the  Chicago  delegation  gave  a  big 
bunch  of  American  beauty  roses,  which,  of  course, 
were  immediately  appropriated  by  Mrs.  Coe. 

Resolutions  of  thanks  were  tendered  to  the  city 
officials,  the  citizens,  the  press,  to  local  members  of  the 
N.  A.  S.  E.  and  to  the  N.  E.  A.  for  courtesies  during 
the  week  and  their  efforts  which  had  resulted  in  the 
unanimously  acknowledged  "best  convention  that  the 
Association  ever  held." 

Election  of  officers  of  the  Ladies'  Auxiliary  at  the 
morning  session  resulted  in  the  choice  of  Sophie  Whe- 
lan  of  Chicago  as  president,  Gertrude  Hunt  of  Hyde 
Park  as  vice-president,  and  re-election  of  Mrs.  Hunt  as 
doorkeeper,  Mrs.  Flynn  as  secretary  and  Mrs.  Stone 
as  treasurer.  These  officers  were  installed  in  due  form 
after  which  the  ball  was  opened  by  a  grand  march 
led  by  Past  President  McGrath.  Business  promptly 
transacted  as  befits  engineers,  glorious  weather,  a 
splendid  program  of  entertainment  splendidly  carried 
through,  every  possible  provision  for  the  comfort  of 
visitors  that  genuine  New  England  hospitality  could 
conceive, — these  are  the  memories  that  survive  and 
will  cause  those  who  were  fortunate  in  being  there 
to  look  back  with  pleasure  as  long  as  memory  lasts 
to  the  week  spent  among  the  green  Berkshire  hills  and 
by  the  quiet  Connecticut  waters  at  Springfield. 


A  VISIT  TO  THE  EXHIBIT 


"C 


OME  on,  let's  go  over  to  the  hall." 
"All  right.  How  d'you  get  there?" 
"Oh,  just  down  Main  Street  to  the  square 
where  the  trees  are  and  you'll  see  the  soldiers' 
monument  and  back  of  it  the  old  First  Church  ;  then 
to  your  right  and  you'll  see  the  ^lunicipal  buildings 
and  the  big  campanile.  The  farther  one's  the  Audi- 
torium where  the  exhibit  is,  and  just  beyond  is  G. 
A.  R.  Hall  where  the  convention  is  held." 

We  started.  And  at  the  square,  sure  enough  was 
the  monument  in  its  setting  of  graceful  elms,  and 
turning  the  classic  lines  of  the  church  tower  with  its 
gilded  rooster  atop,  the  forerunner  of  the  stately  tower 
opposite  which  expresses  the  aspiration  for  city  up- 
lift as  did  the  church  tower  that  of  its  1)uilders  for  in- 
dividual uplift.  Up  the  broad  ste])s  to  the  stately 
entrance  to  a  no  less  imposing  interior.  Never  had  a 
gathering  place  of  those  seeking  improvement  of 
themselves  and  others  a  more  fitting  or  l)eautiful 
meeting  place. 


"Where'll  we  start  in?" 
"Oh,  anywhere,  so  we  see  it  all." 
"Well,  let's  go  over  there  at  the  corner  and  take  it 
regularly,  so  not  to  miss  anything." 

"All  right,"  and  over  in  the  corner  we  find  : 

The  Deane  Steam  Pump  Co.,  of  Holyoke,  Mass.,  with 
T.  B.  Hiestand,  A.  W.  Baldwin  and  R.  M.  Lepoer  explaining 
that  there  are  "all  kinds  and  sizes  of  Deane  pumps  for  every 
service''  and  giving  "inside  information"  about  the  Deane  by 
means  of  a  full  sectioned  pump,  cylinders,  steam  chest  and 
valves.  The  new  Glendora  type  of  deep  well  pump  was  an 
especial  hobby  of  theirs. 

"What  do  you  think  it  did?"  was  the  question  from  the 
booth  of  the  National  Tube  Co.  asked  by  H.  S.  Patterson. 
He  spoke  of  the  number  of  times  an  N.  T.  C.  regrinding 
valve  had  been  operated  before  taken  out  of  service;  and  the 
one  who  made  the  nearest  estimate  was  to  be  awarded  a 
walrus  traveling  bag,  which  rested  on  the  oriental  pattern 
table  top  made  from  National  tube  sections.  We  never 
could  guess,  so_we  passed  to  the  samples  of  the  Kewanee 
unions  and  union  fittings  and  the  other  specialties.  "Will 
you  look  at  that  tube?"  It  certainly  was  a  sight  as  the 
picture  in  Practical  Engineer  of  July  ],  page  651,  showed, 
but  the  well  casing  showed  worse  abuse  and  less  efifect  from 
the  dynamite  than  any  picture  could  give  an  idea.  "Oh,  yes, 
Mr.  Hamilton  will  be  here,  also  W.  A.  Coker,"  was  the 
response  to  our  inquiry. 

"Reilly  Specialties?  Yes,  that's  a  multicoil  feed-water 
heater.  See  those  corkscrew  copper  coils?  And  this  marine 
evaporator  is  on  the  same  principle.  Did  you  notice  the 
multiscreen  filter  and  grease  extractor?  Water  has  to  go 
through  the  toweling  to  that  center  flange.  Separators? 
Yes,  the  Goubert  and  the  Bundy  for  water  and  oil  both,  and 
that  hot  water  generator's  worth  noticing,  too."  It  was  the 
exhibit  of  the  Griscom-Russell  Co.,  W.  A.  Evans  talking 
while  J.  H.  Mcintosh  was  explaining  likewise  to  other 
callers. 

"What  does  the  machine  show?"  was  the  natural  question 
as  we  stopped  to  greet  A.  W.  France,  of  the  France  Packing 
Co.  "That's  to  give  the  power  used  in  friction  of  packings 
on  rods  at  various  speeds.  Now,  this  is  the  France  metallic 
packing  in  this  stuffing  box.  See  what  a  small  current  the 
motor  takes?"  The  tests  showed  some  mighty  interesting 
comparisons. 

"Took  everything  in  the  exhibit  right  from  stock.  No 
special  fixing  or  finish  on  anything."  Thus  the  assurance  by 
H.  C.  Earle  of  the  Walworth  Mfg.  Co.,  who  had  planned  and 
arranged  an  interesting  display  of  valves,  fittings,  piping- 
tools,  and  decorated  it  with  samples  of  the  Genuine  Stillson 
pipe  wrench  bearing  the   diamond  trade  mark. 

"Geo.  W.  Stetson,  Boston.  Simplex  specialties;  yes,  meter 
register,  works  on  Venturi  tubes;  altitude  valve,  that's  for 
water  tank  control;  Pitot  recorder,  must  be  for  measuring 
water  flow  in  pipes;  flow  controller  and  gages,  shows  'em 
working  on  Venturi  tubes,  too."  And  while  we  rambled  on 
thus,  Mr.  Stetson  came  up  and  explained  them  all;  also,  that 
he  was  agent  for  the  Williams  alarm  column  next  door,  and 
that  Walter  Le  Dowe  and  Mr.  Lea  were  there  with  him 

Turning  to  the  Williams  Gauge  Co.'s  display,  C.  E.  Wolff, 
Jr.,  greeted  us  and  explained  how  the  Williams  safety  boiler 
feed  water  regulator  gave  notice  of  high  or  low  water  and 
controlled  the  pump  governor  to  give  "a  continuous  feed" 
and  the  same  idea  may  be  used  as  a  regulator  without  the 
safety  alarm  or  as  an  alarm  column  without  the  regulator; 
or  again  to  actuate  a  steam  operated  trap  whose  discharge 
is  controlled  by  a  float  and  pilot  valve. 

"What's  Westinghouse  got?"  As  we  crossed  the  aisle. 
There  were  the  .3  companies,  the  Electric  &  Mfg.,  the  Ma- 
chine, and  the  Air  Brake,  and  each  had  a  full  set  of  booklets 
to  explain  generators  and  motors,  gas  engine  and  turbine 
outfits  for  all  purposes,  and  air  compressors  with  H.  B.  Brad- 
ford, C.  D.  Brown  and  M.  H.  Burchard  to  give  further  or 
special  information  on  any  of  the  many  lines  of  machines 
and  their  uses. 

And  in  Air  Compressors  the  National  Brake  and  Electric 
Co.  was  represented  by  a  complete  unit,  motor,  vertical  com- 
pressor with  herringbone  gear  drive  to  give  quiet  running 
and  high  efficiency,  and  storage  tank,  pressure  from  which 
automatically  controlled  the  running  of  the  motor  and  com- 
pressor. 

"Looks  good  and  substantial,  doesn't  it?"  was  the  com- 
ment of  an  engineer  as  we  came  up  to  the  models  of  the  fire 
door  and  back  arches  of  Monarch  Boiler  .A.rch  Co.   "Yes,"  said 
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I.  M.  Bean,  representing  the  company,  "and  it's  just  as 
substantial  and  durable  as   it  looks." 

Then  W.  T.  Birch,  of  the  Hill  Pump  Valve  Co.,  spoke  up. 
"That's  so,  but  look  at  what  a  valve  has  to  stand,  and  see 
the  result,"  as  he  exhibited  a  much  distorted  disc.  "Now^, 
these  Hill  valves  have  a  metal  back  with  a  soft  ring  at  rim 
and  stem  to  fit  the  seat,  held  in  position  by  this  follower. 
They   can't   warp   or   twist." 

Then  we  crossed  the  aisle,  attracted  by  a  full  sized 

Universal  Grate  made  by  the  Universal  Supply  Co.  in 
which  each  bar  was  a  complete  unit,  casting  having  rocking 
arm  and  journals  complete.  All  bars  on  one  side  shake  or 
dump  together  and  are  locked  level  by  a  latch  which  per- 
mits slight  shaking  without  unlatching,  but  not  enough  mo- 
tion to  bring  an  unprotected  edge  into  the  fire.  All  which 
was  explained  and  demonstrated  by  W.  L.  Cronin. 

"Gee,  but  that's  a  load,"  was  the  natural  exclamation  as 
one  looked  at  the  platform  and  group  of  men,  shown  by  a 
huge  photograph  in  the  space  of  the  Strong,  Carlisle  and 
Hammond  Co.,  supported  by  a  single  small  "Cinch"  expan- 
sion bolt  fastened  into  a  concrete  ceiling.  "They're  a  neat 
little  device,"  said  C.  C.  Plummer.  "Yes,"  spoke  up  F.  E. 
Farland,  "and  they  do  the  work  because  they  get  a  grip  on 
the   masonry   work   all   around   the    hole,   not   at   just   2   or   3 


The  name  Tillotson  steam   trap   caught   our   eye   and  we 

strolled  on.  "Yes,  high  or  low  pressure  makes  no  difference. 
It  works  on  either  and  equally  well,"  was  the  assurance  of 
G.  T.  Patterson  of  the  Tillotson  Humidifier  Co.  "And  it's  so 
simple;  works  direct  on  the  valve  and  keeps  the  water  drained 
continuously,"  added  A.  Boozer,  another  representative. 
"Makes  no  difiference  how  much  the  pressure  varies,  she's 
always  on  the  job." 

"What  a  lot  of  kinds  of  lubricants,"  was  the  next  com- 
ment, as  we  passed  to  the  exhibit  of  the  Otis  Elevator  Co. 
"Yes,"  said  H.  C.  Hammond,  "a  good  m.any  people  seem  to 
think  that  anything  will  do  to  lubricate  an  elevator,  but 
think  of  it!  There's  the  motor,  and  the  worm  gears,  and 
the  plunger,  and  the  guides,  and  the  rope,  besides  the  com- 
pression cups  on  bearings;  and  each  one  needs  a  lubricant 
suited  to  it.  So  we  have  our  own  special  line  which  we 
know  is  right  for  each  place."  "See  the  way  we  put  up 
these  controller  parts  in  cabinets?"  said  S.  R.  Millman.  "If 
anything  needs  renewing,  there's  always  a  new  part  right  here 
in  place  and  it's  always  in  good  shape.  Saves  lots  of  time 
and   bother." 

"Running  all  right?"  was  the  natural  question  as  we 
stopped  beside  the  working  model  of  the  Franklin  valve 
gear   used   in   the   20th    Century   Corliss   engine   built   by   the 


VIEW  IN  THE   EXHIBIT  HALL 


spots."  "Yes.  but  they're  no  more  effective  than  these  other 
Strong  specialties,"  explained  R.  L.  Woodward;  "now  this 
engine  stop  really  stops  the  engine,  without  fail,  when  there's 
dangerous  overspeed  from  any  cause."  "And,"  said  L.  P. 
Strong,  coming  up,  "thJs  Strong  trap  will  positively  take 
wate.r  out  of  a  vacuum  system.  We've  put  out  over  4000 
the  past  year,  which  is  going  some,  so  they  must  be  doing 
the  work."  "Understand  how  all  these  work?"  was  the 
greeting  of  N.  J.  Allaben,  of  the  Hancock  Inspirator  Co., 
and  he  proceeded  to  demonstrate  by  use  of  the  sectioned 
models  of  Hancock  inspirators  and  Hayden  and  Derby  in- 
jectors, how  the  water  is  drawn  up  and  forced  into  the  boiler. 
And  then  W.  R.  Van  Nortwick  took  up  the  story  and  ex- 
plained how  Ashcroft  gages  told  all  about  the  pressure  and 
consolidated  safety  valves  prevented  the  pressure  from  get- 
ting too  high. 

"Hello,  Foote!  Congratulations,"  was  the  greeting  to 
John  H.  Foote  at  the  sign  of  the  Steel  Mixture  arch  where 
McLeod  &  Henry  Co.  exhibited  that  interesting  model  of 
a  boiler  setting  with  a  furnace  arch  of  Steel  Mixture  bricks 
set  without  mortar  and  a  Foote  back  arch  of  single  span 
blocks.  John  was  receiving  congrats.  on  election  to  the 
executive  committee  and  Adelbert  Pettie  explained  to  us 
that  "Steel  Mixture  furnaces  last  and  reduce  shutdowns," 
while  N.  A.  Burnham,  Frank  Tuthill  and  J.  H.  Foote,  Jr., 
showed   like   courtesies   to   others. 


Flewes  &  Phillips  Iron  Works.  "Sure,"  replied  W.  M,  Vree- 
land.  "She  always  works  all  right.  Look  her  over  and  see 
if  you  can  find  any  trouble.  See  that  big  admission  through 
the  double  port,  and  how  quick  she  closes  at  cutoff.  Every- 
body likes  it;  can't  help  but  do  so."  He  told  us  also  of  the 
points  of  the  Begtrup  patent  inertia  governor,  of  which  a  full 
size  drawing  was  displayed. 

Then  a  Starr  came  into  view,  Geo.  R.  Starr,  of  Greene, 
Tweed  &  Co.,  with  his  fellow  representative,  A.  J.  Richard- 
son. Both  claimed  that  Palmetto  and  Manhattan,  the  pack- 
ings without  rubber,  are  the  real,  genuine  trouble  chasers  for 
rods  and  valve  stems,  and  "when  you  get  in  a  tight  place,  the 
Favorite  ratchet  wrench  will  get  you  out.  Popularity  based 
on  quality  proves  it,  and  as  to  Palmetto,  it's  the  lubricant 
in   each   single   strand  that  counts." 

Lunkenheimer  is  Cincinnatian  for  valves  and  brass  goods, 
as  Lane  Thompson,  of  the  Lunkenheimer  Co.,  explained.  "If 
you  want  an  iron  valve,  we  have  it.  If  you  want  a  brass 
valve,  we  have  it.  Globe,  gate,  angle,  blowoflf,  automatic  non- 
return for  high  or  low  pressure,  any  size  you  want  to  call 
for."  "Well,  don't  think  that's  all,"  spoke  up  J.  H.  Hewet- 
son.  "There's  primers,  and  gage  cocks  and  compression 
cups  and  oil  pumps,  and  lubricators  and  whistles,  and  safety 
alarm  water  columns  and  gage  glasses  and  anything  else  in 
brass  steam  specialties  you  can  think  of  or  want  without 
thinking."  And  W.  W.  Beal,  Chas.  Allen  and  H.  J.  Evans 
answered  as   one,  "That's   so." 
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The  next  was  a  classical  number  created  by  Homer,  other- 
wise Whelpley,  alias  the  new  president  of  the  N.  E.  A. 
Ought  to  be  good  at  it,  as  governors  are  his  line, — Fisher 
governors.  They,  the  Fisher  Governor  Co..  had  them  for 
pumps  or  for  pressure,  for  reducing  or  relieving,  for  big  or 
•  little  outlets.  One,  in  particular,  explained  to  us  by  Jacob 
Eige,  was  of  type  to  be  used  in  any  position,  therefore 
especially  valuable  in  marine  work.  J.  FI.  Fisher  was  on 
hand  to  keep  the  boys  industrious. 

"The  Davidson  is  the  best  pump  built  for  hydraulic  serv- 
ice, or  any  other  for  that  matter,"  was  the  claim  of  Thomas 
Ellerby,  of  M.  T.  Davidson  Co.,  as  we  watched  the  smooth, 
steady  flow  from  one  of  the  pumps  in  action.  "The  quick 
reversal  gives  no  time  for  variation,"  was  the  comment  of 
Wm.  F.  Brannon.  The  little  1J4  by  %  by  1-in.  oil  pump 
was  a  delightfully  perfect  miniature  of  its  big  brother,  "and," 
said  John  Lowe,  "though  it's  the  smallest  pump  made,  it 
works  just  as  well  and  steady  as  the  big  one." 

"Buckeye-Mobile!  Is  it  a  new  kind  of  auto?"  we  asked 
of  S.  H.  Wheelhouse,  sales  manager  of  the  Buckeye  Engine 
Co.,  who  was  in  charge  of  the  exhibit.  "Yes,"  he  said,  "it's 
a  stationary  auto  for  Stationary  Engineers.  Boiler,  engine, 
superheater,  pump,  all  in  one  compact  unit.  It's  a  one-man 
plant,  the  same  as  an  automobile."  And  he  explained  at 
length  the  dififerent  styles  and  their  construction,  and  the 
thorough  tests  that  had  been  made  before  putting  the 
American  design  on  the  market,  and  the  astonishingly  low 
steam  and  coal  consumption  obtained. 

"Gage  glass  ever  break?"  was  the  question  of  Frank 
Gardner,  of  the  Gardner  Grate  Co.,  as  we  were  looking  at  a 
red  and  white  column  of  water  and  wondering  why.  "Some- 
times," we  answered.  Then  he  told  us  and  showed  us  how 
the  Igard  cover  protects  the  fireman  when  turning  steam  on 
a  new  glass,  how  it  can  be  used  to  shield  the  glass  from 
drafts  and  how  the  red  lines  on  it  give  a  clear  and  unmis- 
takable indication  of  water  level. 

Then  came  up  B.  L.  Ames  with  the  query,  "Going  to  Bos- 
ton next  spring?"  And  when  we  asked  why  we  should,  he 
came  back  with  a  vocal  prospectus  of  the  New  England 
Power  Show,  and  the  New  England  Association  of  Commer- 
cial Engineers,  winding  up  with  the  directory  of  the  latter 
and  application  for  space  in  the  former. 

"You  are  now  inside  the  setting.  Watch  what  happens 
when  I  work  this  lever.  The  steam  jet  starts  above  the  fire 
to  give  extra  air  and  continues  until  the  piston  moves  up 
and  operates  this  trip;  then  it  closes  ofif."  It  was  Mr.  Ames 
still  talking,  but  now  as  representative  of  the  Climax  Smoke 
Preventor  Co.,  and  explaining  the  action  of  the  presenter 
after   putting   in    fresh   coal. 

"That?  It's  the  new  Monarch  Steam  Soot  Remover  for 
water-tube  boilers  and  superheaters,"  was  the  reply  of  J.  E. 
B.  Gibbons  to  our  question  about  an  exhibit  in  the  same 
booth,  "These  shutters  open  and  let  the  jet  nozzles  swing 
in  over  the  tubes  to  do  their  work.  Then  they  swing  back 
and  the  shutters  close.  This  casing  goes  on  outside  the 
nozzle  mechanism  and  makes  everything  air  tight.  Of  course 
we  have  the  blower  for  fire  tube  boilers,  too." 

Then  there  came  a  burst  of  melody  (?)  and  we  discovered 
A.  R,  Foley,  of  the  Home  Rubber  Co.,  having  a  rehearsal 
of  his  famous  glee  singers,  at  any  rate  he  sang  with  glee. 
Dick  is  just  back  from  a  sojourn  in  England,  so  he  has  some 
glee  on  his  own  account.  But  he  and  Chas.  Green  are  most 
gleeful  and  enthusiastic  when  singing  the  praises  of  Ebonite 
and  N.  B.  O.  packings,  the  kind  that  never  blow  out. 

"What  dandy  photographs!"  exclaimed  an  engineer,  as 
we  came  to  the  booth  of  Elliott  Co,  "They  tell  every  detail 
of  those  heaters  and  you  can  almost  see  'em  work,"  And  he 
and  Henry  Pastre  entered  on  a  lively  discussion  of  the 
action  of  separators  for  steam  and  oil,  strainers,  filters,  feed- 
water  heaters  and  round  and  square  type  both  single  and 
twin,  and  the  various  other  Elliott  power  accessions  which 
this   company   makes. 

Meantime,  E,  L.  Davis,  of  Liberty  Mfg.  Co.,  was  enlight- 
ening us  as  to  the  details  of  Liberty  tube  cleaners,  the  differ- 
ence between  air,  steam  and  water  driven  types  and  the 
uses  of  spear  heads,  spur  heads  and  chisels  for  getting 
heavy  scale  out   and  keeping  tube   surfaces   clean 

"You're  face  is  dirty.  Look  into  that,"  was  the  greeting 
from  "Mort"  Skinner  as  we  approached  the  booth  of  James 
McCrea  &  Co.,  and  he  held  one  of  his  little  mirrors  up  to 
nature,  meaning  us.  But  then  Mort  always  did  like  to  explain 
our  shortcomings.  Now,  C.  A.  Thomas,  who  was  working 
there,  gave  us  a  real  explanation  of  just  how  Emergency 
pipe  clamps  and  Clima.x  joint  clamps  come  to  the  rescue 
when   leaks   annov.     And   the   Skinner   valve   and   faucet   re- 


seaters  are  bringing  joy  to  the  hearts  of  users.  .'\lso  the 
Butman  patent  flue  rod  helps  to  clean  house  in  the  boilers; 
perhaps  Mort  was  thinking  of  that  when  he  hinted  about  our 
face. 

Nearby  Jack  Holman,  of  the  Mining  World,  was  to  be 
found  when  he  wasn't  somewhere  else.  For  Jack  is  pro- 
gressive and  believes  in  keeping  moving. 

"This  1-in.  trap  is  drawing  water  from  a  vacuum  and  dis- 
charging into  the  air."  So  read  the  legend  on  the  exhibit 
of  the  Lytton  Mfg.  Corp.,  where  J.  W,  Lytton,  president, 
and  D,  J.  Lewis,  Jr.,  were  explaining  in  detail  the  action  of 
the  trap  and  system.  Compressed  air  was  used  for  pressure 
in  place  of  steam,  which  made  the  operation  more  difficult. 
A  special  feature  was  the  self  draining  float  which  insured 
the  same  pressure  inside  and  outside  the  float  at  all  times, 
yet  kept  the  float  always  free  of  water. 

Interesting  reminiscences  were  related  by  Robert  Gerald, 
one  of  the  early  presidents  of  N.  A.  S.  E.,  as  we  chatted 
with  him,  L.  C.  Parker  and  F.  A.  Shute  of  the  Nightingale 
&  Childs  Co.  about  the  Ehret  pipe  coverings,  Ambler  roof- 
ings and  shingles,  and  more  particularly  the  Swartwout  sepa- 
rators, cast-iron  exhaust  heads  and  ball  bearing  ventilators. 
The  success  of  the  ventilator  in  handling  large  quantities 
of  air,  even  surprising  those  who  were  most  familiar  with 
it,  and  the  selling  of  ventilators  on  guarantee  of  perform- 
ance were  unfailing  inspiration  to  H.  H.  Lind,  who  was 
special  representative  of  the  Ohio  Blower  Co.,  which  manu- 
factures the  Swartwout  specialties. 

"Look  at  that  big  percolator  boil,"  said  a  lady  engineer 
as  she  paused  where  the  Wickes  Boiler  Co.  was  operating 
its  model  of  the  Wickes  vertical  water-tube  boiler.  A  glass 
top  and  openings  gave  a  good  view  of  the  rapid  circulation 
and  steam  disengagement  produced  by  the  special  arrange- 
ment of  tubes,  while  James  Milne,  E.  F.  Baker,  J.  W.  Huli- 
han  and  J.  M.  Glenn  told  of  the  interesting  details  of  con- 
struction and  guarantee  of  performance. 

"Great  grates  those!"  He  didn't  mean  to  make  a  pun,  but 
A.  H.  Vaughn  was  in  earnest  as  be  explained  the  construc- 
tion of  the  McDonald  sectional  shaking  grate  with  steel 
bearers  made  by  the  International  Engineering  Co.  And  he. 
W.  H.  Walker  and  G.  H.  Conner  demonstrated  to  us  not 
only  the  greatness  of  those  grates,  but  why  the  Robb- 
Armstrong  boiler  made  a  great  deal  of  steam.  D.  W.  Robb, 
Jr.,  was  also  expected  at  the  convention, 

F.  W.  Goldthwaite  was  awaiting  us  as  we  stopped  to  ex- 
amine the  models  of  boilers  with  blowers  attached  in  the 
booth  of  the  Diamond  Power  Specialty  Co.  There  was  the 
application  to  the  h,  r,  t,  type,  to  the  vertical  tubular  and 
to  various  types  of  water-tube,  both  horizontal  and  vertical, 
showing  just  the  action  of  the  Diamond  soot  blower  in  each 
type. 

The  "Will  it  Pay  Department"  of  the  Richardson-Phenix 
Co,  attracted  our  attention  for  its  novelty.  They  (i,  e,  J, 
Wm,  Peterson  and  Edwin  M,  May)  were,  of  course,  inter- 
ested in  explaining  the  Richardson  individual  oiling  system 
with  its  sight  flow  indicator,  its  inclinable  plunger  oil  pump, 
its  single  and  multiple  feed  round  and  square  force  feed  lub- 
ricator and  its  compression  coupling  and  fittings  piping.  But 
the  question  they  want  to  answer  for  any  plant  is  "Will  it 
pay   you?"   and   that's   why   the   department   is. 

"Wm.  R.  Winn,  Engineers'  Supplies,"  read  our  companion 
as  he  came  to  the  next  exhibit.  "Sign's  wrong;  ought  to 
be  Wm.  R.  wins,  and  he  ought  to.  Look  at  the  line  he  car- 
ries." And  the  convention  with  W.  N.  Winans,  J.  B.  Har- 
rington and  Frank  Driscoll  turned  on  Emergencies  and  their 
clamps,  Durabla  glasses  and  discs,  Philadelphia  grease  and 
cups,  Palmetto  twist,  Jenkins  valve  discs,  N.  B,  O,  sheets, 
Penberthy   injectors   and   other   specialties. 

Soon  "Happy  Jack"  Carson  came  over  from  the  space  of 
Durabla  Mfg.  Co,  next  door.  "And  why  shouldn't  I  be 
happy?"  he  asked  as  we  greeted  him.  "Look  at  the  line 
we  make.  Of  course,  you  know  the  Durabla  gray  sheet,  and 
how  those  Durabla  gage  glasses  stand  up.  It's  really  no 
wonder  folks  sometimes  make  a  mistake  and  call  them  Dur- 
able. But  here's  a  new  one."  And  as  we  came  to  the  booth 
he  introduced  W.  G.  Werbeck,  who  described  at  length  the 
merits  of  the  Durabla  spiral  flange  packings  made  for  man- 
holes or  handholes  of  any  size  or  shape  from  a  coil  of  square 
packing.  Those  big  red  bows  were  mighty  nifty  against  the 
dark  gray  of  the  packings. 

"Can  you  give  me  a  yard  of  diagrams?"  was  our  joking 
question  to  W.  L.  Trill  of  the  Trill  Indicator  Co.  But  the 
joke  was  on  us  for  he  came  back,  "Yes,  sir!  or  10  yd.  or  60 
if  you  want  them."  And  he  proceeded  to  show  us  how  it 
was  possible  to   take   a   continuous   series   of  diagrams,   each 
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separate  from  the  other  as  long  as  wanted  up  to  a  record 
strip  of  200  ft.  long,  and  how  this  could  be  applied  to  either 
inside  or  outside  spring  Trill  indicators,  cards  of  any  length 
given  b}^  the  Trill  reducing  motion,  and  the  m.  e.  p.  worked 
out  with  a  Trill  planimeter. 

"No,  it's  not  a  weighing  machine,"  patiently  explained 
H.  E.  Bingham,  of  the  Builders  Iron  Foundry,  as  we  con- 
tinued our  effort  at  persiflage.  "It's  a  measuring  machine  to 
show  and  record  the  amount  of  water  passing  through  this 
Venturi  meter."  And  he  gave  us  a  full  explanation  of  its 
working,  how  it  made  the  charts,  and  how  these  were  aver- 
aged up  by  a  special  planimeter  for  circular  charts  to  get 
total  flow  and  average  rate.  .  Also  the  baronietric  type  of 
indicating  meter  was  shown  to  tell  at  any  time  jilst  the  speed 
at  which  water  was  passing,  and  the  fact  that  either  hot  or 
cold  water  could  be  accurately  measured  was  emphasized 

As  we  turned  to  the  exhibit  of  W.  J.  Hyland  Mfg.  Co., 
Fred  C.  Greene  turned  to  us  and  explained,  with  the  use  of 


sheet,  while  for  pumps  and  rods  the  Crocrite  spiral  was 
offered  and  for  valve  stems  the  Turxo  lubricated  packing  in 
spools. 

E.  N,  Matey,  for  Clement  Restein,  said:  "We  make  no 
charge  for  the  hole,"  and  he  and  A.  H.  Foster  explained 
further  that  the  hole  in  the  center  takes  up  expansion  as 
the  packing  becomes  heated,  thus  reducing  friction  on  the 
rod,  and  as  the  packing  is  sold  by  weight,  it  gives  extra 
length  to  the  pound.  Among  the  palms  and  gladiolas  of 
the  booth  were  arranged  samples  of  all  kinds  of  Belmont 
packings   in    sheet,   spiral   and   ring  form. 

Many  familiar  names  were  encountered  as  we  examined 
the  display  ,of .  Schumak.er-Santry  Cq-.  and  Nelson  Hibbard 
called  attention  specially  to  the  Simplex  pipe  and  joint 
clamps  and  blowoff  valve.  Nelson  valves  with  novel  metal 
part  for  superheated  steam,  the  Lea  recorder  for  measuring 
water  flow  and  the  Terry  steam  turbine  unit,  for  adaptation 
to  driving  pumps,  fans,  blowers,  etc. 
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a  cut  out  specimen  the  way  that  Bashlin  valves  and  faucets 
close  with  the  pressure  into  a  circular  chamber  as  well  as 
against  a  seat,  so  that  the  seat  can  be  renewed  with  the  line 
under  pressure  by  letting  the  valve  disc  come  forward  into 
the  chamber.  The  stem  can  also  be  repacked  under  pressure 
by  seating  the  upper  side  of  the  disc  against  the  bonnet.  W. 
J.  Hyland  also  came  up  and  took  part  in  the  explanation 
to  show  how  easily  the  valves  or  faucets  are  operated. 

All  four  of  the  representatives  of  Crandall  Packing  Co., 
J.  M.  Chapman,  Geo.  H.  Kendrick,  E.  A.  Ware  and  C.  B. 
Whitman  were  busy  at  all  times,  but  stopped  courteously  to 
explain  the  properties  of  Rex  sheet  packing  No.  1920  for 
high-pressure  steam,  hip  rod  packing  for  hydraulic  work  and 
Rex  spool  and  air  pump  packing.  Also  to  show  the  advan- 
tage of  shipping  all  packings  in  tins  as  is  now  done  to  pre- 
vent  drying   out    of   the    lubricant. 

Next,  beyond  the  administration  booth  were  the  packings 
of  the  New  York  Belting  and  Packing  Co.,  with  Chas.  A. 
Wilhoft  in  charge  and  F.  E.  Friedlander  and  H.  C.  Hicks 
assisting  him.  In  the  display  were  noted  the  Indestructible 
white    sheet    packing.    Ruby    red    sheet    and    Firo    asbestos 


Burning  iron  attracted  great  crowds  and  we  stood  for 
some  time  fascinated  by  the  skill  and  rapidity  with  which 
all  sorts  of  shapes  were  cut  from  y^-'m.  plate  by  the  white  hot 
blast  of  oxy-acetylene  used  in  the  Oxygraph  in  the  booth  of 
the  Welding  Co.,  where  Henry  Cabe,  president,  Harry  Hoag 
and  H.  Tingley  were  in  charge.  Other  uses  shown  in  the 
display  were  repairing  of  steam  boilers,  and  an  all  welded 
boiler  for  steam  and  hot  water  heating.  Cuts  up  to  7  in.  deep 
can  be  made  by  this  process. 

"How  to  save  80  per  cent  of  your  annual  fuse  expense." 
This  certainly  looked  interesting,  and  we  stopped  for  further 
information  from  the  Economy  Fuse  &  Mfg.  Co.,  whose  re- 
newable cartridge  fuses  from  10  to  600  amp.  capacity  were 
arranged  in  a  striking  pattern.  Full  details  as  to  how  the 
fuse  strip  could  be  readily  renewed  at  slight  expense  were 
given   by   R.   Hopwood. 

"It  laces  them  just  like  this,"  said  W.  K.  Lee,  of  the  Clip- 
per Belt  Lacer  Co.,  as  he  proceeded  to  an  actual  demonstra- 
tion of  how  it  was  done,  and  called  attention  to  the  smooth- 
ness of  the  joint  in  which  the  wires  are  counter-sunk  into  the 
leather   so   that   the   joint   cannot   be   felt   as   the   belt   passes 
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under  the  fingers  at  higli  speed.  Its  durability  has  been 
amplj-  proved  also  by  long  runs  over  small  pulleys  at  high 
speed. 

Our  new  treasurer,  Harry  L.  Raymond,  with  T.  F.  Walsh 
and  A.  B.  Parke,  smiled  a  cordial  welcome  as  he  told  us  how 
Sonderglas  lasts  in  a  water  gage,  and  the  virtues  of  Mctal- 
bestos  for  high  pressure  and  Chesterton  comliination  pack- 
ings for  steam  and  hydraulic  machinery.  Endura  and  Russo 
sheet  came  in  for  discussion  too  as  well  as  the  Combination 
tube  scrapers  and  cleaners. 

And  we  passed  to  the  Marsh  pump,  whose  innermost 
anatomy  was  shown  and  explained  by  S.  C.  Byce  and  T.  J. 
Morford,  of  the  American  Steam  Pump  Co.,  by  means  of  a 
sectional  pump  and  parts  of  the  pump,  andthe  air  compressor 
which,  they  assured  us,  "never  short  strokes  and  is  good 
for  boiler  or  condenser  work,  for  deep  wells  or  high 
vacuums." 

No  more  steam  or  water  blasts  into  the  boiler  room  when 
a  gage  glass  breaks  if  you  have  a  Watertown  automatic 
safety  water  gage  with  chain  pull  cocks  and  automatic  ball 
valves  was  the  conclusion  reached  after  hearing  the  story  of 
this  device  as  told  by  L.  L.  Berg  and  L.  W.  Moore  of  the 
W'atertown  Specialty  Co. 

"You  see  the  screw  is  in  the  bonnet,  not  on  the  stem,  so 
there  is  no  steam  pressure  around  the  stem  and  no  need  of 
packing.  That's  why  we  call  it  the  Syracuse  Packless  valve. 
The  disk  is  renewable,  too,  so  it  is  good  for  practically  all 
time.''  Thus  J.  Brightman,  of  the  Syracuse  Faucet  and 
Valve  Co.,  explained  the  features  of  its  product. 

Next  door  was  J.  Henry  Blanchard,  manufacturers'  agent 
for  the  products  of  the  Flexitallic  Gasket  Co.  and  Linco  soot 
destroyer.  The  former  are  gaskets  made  up  of  spring  steel 
strip  wound  up  in  spiral-  form  with  a  filler  of  treated  asbestos 
between  the  spirals  to  form  the  packing  medium.  Linco,  a 
preparation  to  be  used  on  the  fire,  has  chemical  action  to 
remove  all  soot  from  the  tubes. 

"Want  a  pipe  bent?"  We  didn't  just  then,  but  if  we  ever 
do,  we  shall  know  where  to  get  it  done,  for  John  Hickey  and 
Arthur  H.  Day,  the  secretary  of  the  National  Pipe  Bending 
Co.,  had  on  display'  examples  of  all  sorts  of  pipe,  both  thick 
and  thin,  bent  into  all  kinds  of  impossible  shapes.  Some 
of  the  bends  were  used  in  the  National  coil  tube  feed-water 
heater,  which  was  shown,  as  was  also  the  National  Direct 
Contact  feed-water  heater  and  separator. 

We  could  actually  see  the  water  boil  in  the  sectional 
model  of  the  Bigelow  vertical  watertube  boiler,  whose  action 
W.  F.  Sargent  and  S.  H.  Barnum,  of  the  Bigelow  Boiler 
Co.,  were  explaining.'  And"to  give  an  idea  of  the  strength 
of  the  parts  in  the  actual  boiler,  some  steel  nozzles,  covers 
and  sockets  were  shown  natural  size. 

"They're  Toledo  tools,  and  you  see  right  here  that  with 
them  one  man  can  cut  and  thread  any  size  pipe  up  to  12-in., 
either  in  the  shop  or  right  on  the  job."  It  was  W.  C.  Long- 
enecker,  of  the  Toledo  Pipe  Threading  Co.,  speaking  as  he 
with  C.  A.  Popp  and  L.  H.  Irwin  were  showing  in  the 
midst  of  a  bed  of  greenery  and  flowers  just  how  easily  the 
Toledo  tools  work  on  various  sizes  of  pipe.  Fitting  up  lines 
of  large  pipe  with  such  conveniences  would  seem  almost  as 
luxurious  as  the  bed  of  roses  in  which  they  were  placed. 

Those  streams  of  oil  which  flowed  from  the  Bowser  oil 
nitration  and  circulation  system  certainly  looked  clear 
enough  to  be  appetizing  on  a  meal  of  wheat  cakes,  and  the 
collapsible  filter  when  closed  up  looked  not  unlike  a  huge 
"stack  of  wheats''  for  some  powerful  giant's  feast.  It  was 
a  real  life  size  sj'stem,  with  storage  tanks,  pumps,  and  lilters 
complete  and  Messrs.  D.  A.  Corey,  J.  R.  Sibley,  H.  E.  Dob- 
son,  S.  F.  Taylor  and  G.  P.  Kamps,  who  were  in  charge  of 
it  explained  minutely  just  the  course  of  the  oil  through  it 
and  what  part  the  various  processes  played  in  the  thorough 
cleansing  of  used  oil. 

"Good  old  wrought  iron  pipe  will  stand  a  lot.  Just  look 
at  these  examples  and  they  tell  the  story;  we  don't  need  to 
say  anything."  This  from  G.  Frank  Uhler,  representing  A. 
M.  Byes  &  Co.,  whose  product  he  had  in  charge.  It  was  a 
good  exemplification  of  what  goods  honestly  made  from 
good  material  can  accomplish. 

"It  doesn't  pay  to  get  your  motor  oils  too  light.  I've  been 
using  an  oil  much  heavier  than  common,  and  my  engine 
never  ran  so  well  before,"  was  the  testimony  of  Chas.  H. 
Flynn,  of  the  A.  W.  Harris  Oil  Co.,  and  he,  as  well  as  How- 
ard Gaunt,  who  represented  the  same  company,  have  had  a 
lot  of  experience  in  oil  blending  and  could  tell  you  all  about 
how    the    various    oils,    of    which    numerous    samples    were 


shown,  should  be  combined  to  make  the  best  lubricant  pos- 
sible for  any  given  conditions  of  bearing  load  and  speed. 
The  "moving  picture"  story  of  Bill  and  his  oils  was  a  great 
attention  catcher. 

"Where's  that  draft  coming  from?"  was  our  natural  ques- 
tion, as  a  strong  blast  struck  us.  And  Franz  G.  Coppus,  of 
the  Coppus  Engineering  &  Eciuipment  Co.,  replied,  "That's 
the  kind  our  Coppus  turbo  blower  always  makes.  Yoii  see 
it  has  a  strong,  efficient  turbine  wheel  to  drive  it,  and  the 
ball  bearings  make  it  run  easy,  so  naturally  it  makes  some 
considerable  breeze.  And  the  exhaust  steam  goes  with  the 
air  blast  which  makes  it  still  breezier." 

Everything  for  handling  exhaust  steam  was  found  in  the 
display  of  the  Warren  Webster  Co.,  in  which  John  Mont- 
gomery and  Harry  Bowers  showed  us  motor  valves  for  the 
control  of  coils  and  radiators  on  pressure  or  vacuum  sys- 
tems, heaters  for  feed-water,  air  conditioning  and  washing- 
devices,  steam  and  oil  separators  and  the  Webster  sylphon 
bellows  for  use  with  the  Webster  system  of  vacuum  heating. 

"Graphite  helps  lubrication;  why  not  use  it.  We  have  the 
pump  which  will  handle  graphite  and  oil,  and  keep  the 
graphite  always  in  suspension."  Thus  preached  William 
Schatz  and  W.  W.  Roberts,  of  L.  Sonneborn  Sons,  Inc.,  and 
they  practiced  what  they  preached  by  aid  of  the  special 
force  feed  oiler  with  a  stirrer  in  the  bottom  of  the  oil  re- 
servoir, which  kept  the  mixture  agitated  all  the  time  and 
prevented   any   possibility   of   settling. 

A  Corliss  valve  gear,  which  never  lets  go  but  holds  the 
valve  stationary  during  admission  and  from  cutoff  to  valve 
opening,  was  demonstrated  by  the  model  of  the  nonreleas- 
ing  gear  of  the  Ball  4-valve  engine  shown  for  the  Ball  Engine 
Co.  by  V.  F.  Holmes.  The  action  was  the  same  as  for  the 
drop  cutoff  gear  and  can  be  run  at  any  speed.  Photographs 
and  bulletins  gave  full  details  of  the  construction  of  all  parts 
of  the  engine. 

Petroleum  and  its  products  make  up  the  field  of  activity 
of  the  Texas  Co.,  whose  representatives,  H.  E.  Shaw,  H.  L. 
Buchner,  H.  S.  Crocker  and  M.  H.  Holden  were  always  ready 
to  discuss  any  problem  in  lubrication  or  other  use  of  oils 
from  oiling  roads  to  roofing  and  from  tar  to  gasoline. 

Belts  of  all  kinds  were  our  find  at  the  space  of  Graton 
&  Knight  Mfg.  Co.,  from  a  60-in.  double  belt  to  a  little  round 
sewing  machine  cord.  One  interesting  style  to  which  atten- 
tion was  called  by  F.  W.  Colburn  and  R.  H.  Jackson  was 
the  V  belt  for  use  on  grooved  pulleys  in  variable  speed 
transmissions.  "The  harder  you  pull,  the  tighter  it  grips." 
Belt  dressing,  preservation,  cementing  and  lacing  were 
among  the  allied  interests  displayed,  also  cup  leathers  and 
special  shapes  for  clutch  bands  and  packings. 

A  good  line  of  good  specialties  came  up  for  study  in  the 
booth  of  Walter  G.  Ruggles  Co.,  where  Mr.  Ruggles  and  J. 
J.  Monahan  were  actively  engaging  the  interest  of  visitors 
with  White  Star  oil  filters.  Sterling  Lubricators,  Vance 
Traps,  Baum  Separators,  Blackburn  water  filters,  a  model 
of  the  Martin  shaking  grate,  Vance  compound  blowofif  valves, 
and  Everlasting  blowoff  valves.  The  Vance  is  really  2  valves 
in  one,  the  outer  one  being  of  cylindrical  gate  form  and  the 
inner  with  a  bevel  seat,  thus  giving  2  places  to  make  steam 
tight  joints.  J.  A.  Coutts  was  present  as  representative  of 
the  Geo.  M.  Newhall  Engineering  Co.,  which  manufactures 
the  Vance  specialties. 

A  clear  bubbling  drink  was  most  welcome  after  the  time 
spent  in  walking  and  talking.  It  came  just  right  for  com- 
fort from  the  Puro  Sanitary  drinking  fountains  which  were 
being  demonstrated  by  Edward  S.  Christiansen,  of  the  Puro 
Sanitary  Drinking  Fountain  Co.  Then  he  told  us  of  the 
adjustability  which  gives  a  steady  full  flow  without  splash- 
ing or  overflow  and  the  extra  strength  which  makes  the 
fountain  unbreakable  under  any  ordinary  usage  and  the  sim- 
plicity leaves  little  possibility  of  getting  out  of  order. 

Steady  and  regular  rise  and  fall  of  the  Bundy  traps  at- 
tracted us  to  the  exhibit  of  the  Nashua  Machine  Co.,  and 
as  we  watched  them  John  Sabin,  manager  of  the  company, 
explained  their  action  as  tilting  hot  water  pumps  drawing 
water  from  a  tank  under  pressure  to  represent  the  boiler  by 
means  of  a  tank  or  separator  trap  and  discharging  into  an 
open  tank;  drawing  from  this  open  tank  by  means  of  a  lift- 
ing-tilting hot  water  pump  and  discharging  above  the  tank 
into  a  similar  Bundy  pump,  which,  in  turn,  sent  the  water 
back  to  the  "boiler."  Other  uses  and  combinations  were 
explained  by  W.  E.  Van  Keuren,  E.  M.  Stevens,  C.  F.  Smith 
and  F.  A.  Littlefield,  the  .inventor  of  the  Bundy  traps,  such 
as  the  lifting  of  hot  water  :!.'!  ft.  under  3.")  lb    pressure. 
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Cancos  Mfg.  Co.  was  the  sign  at  the  next  space,  and 
Cancos  was  the  trade  name  by  which  the  semimetallic  ex- 
pansion rod  packing,  the  stranded  valve  stem  packing  and 
the  metal  polish  displayed  were  known.  Other  types  shown 
by  J.  J.  Sullivan,  for  the  company,  were  Black  Squadron 
round,  square  and  sheet  for  high  and  for  low  pressure. 

Successful  plants  and  installations  using  the  Jones  Under- 
feed Stoker  were  shown  in  photographs  and  blueprints  by 
Wm.  T.  Johnson  and  Chas.  L.  Weeks,  of  the  Underfeed 
Stoker  Co.,  of  America.  Bulletins  and  circulars  showed  the 
economy  secured  in  these  plants  by  the  use  of  these  stokers, 
both  in  reduced  labor  and  increased  furnace  efficiency. 

"Away  with  trouble!  Let  J.  M.  do  your  work."  Thus 
was  the  spirit  at  the  booth  where  T.  B.  Constant  explained 
the  use  of  J.  M.  high  temperature  cement  for  laying  fire 
brick  in  furnaces  and  of  J.  M.  boiler  preservative  for  prevent- 
ing scale  formation  and  pitting  or  corrosion  of  plates.  A 
large  photograph  of  the  interior  of  a  furnace  in  use  for  a 
year  and  with  all  parts  intact  was  a  convincing  proof. 


Now  up  to  the  main  floor,  and  to  one  corner  so  that  noth- 
ing be  missed,  we  find  Crane  Co.  with  a  big  display,  includ- 
ing globe  and  angle  valves,  union  valves,  safety  valves,  auto- 
matic stop  and  checks  in  Y  and  angle  patterns,  the  Crane- 
Erwood  check  and  nonreturn  valve;  and  besides  these  W.  L. 
Oswald,  J.  J.  Kirby  and  Mr.  Wolcott  took  turns  in  operating 
and  explaining  a  demonstrating  outfit  of  direct  return,  non- 
return, lifting  vacuum,  condensing  and  metering  traps,  all 
operating  by  compressed  air  under  conditions  even  more 
severe   than   those  of   the   actual   plant. 

Gravity  test  for  oils  was  shown  by  the  American  Oil  Co. 
in  connection  with  its  display  of  oils,  belt  dressing,  greases 
and  automobile  soap  in  charge  of  W.  L.  Davis  and  S.  F. 
Babbit. 

Where  the  Daily  was  found  at  the  booth  of  National  En- 
gineer, J.  W.  Lane,  R.  W.  Larkin  and  C.  F.  Ceilley  also  had 
in  charge  the  lantern  slides  and  lecture  notes  of  the  educa- 
tional committee  and  other  papers  of  the  N.  A.  S.  E. 


GROUP  OF  EXHIBITORS  AT 


The  big  bright  sign  of  the  White  Star  gave  a  most  illum- 
inating introduction  to  the  large  and  fine  display  of  valves 
and  other  brass  goods  made  by  the  Wm.  Powell  Co.  This 
was  presided  over  by  Charles  T.  Cullen  and  James  Coombe, 
and  included  Powell  union  valves  with  composite  disc.  White 
Star  valves,  nonreturn  valves,  injectors,  blowofif  valves,  com- 
pression cups,  oil  pumps,  lubricators  and  other  specialties  for 
power  plants. 

At  the  sign  of  the  roses,  we  found  H.  A.  Smith  and  T.  A. 
Collins,  of  the  Philadelphia  Grease  Mfg.  Co.,  showing  "all 
kinds  of  grease"  and  how  the  different  consistencies  could  be 
tested  to  determine  their  availability  for  any  work. 

Thus  we  came  to  the  last  booth  on  the  exhibition  floor, 
that  of  The  Fairbanks  Co.,  and  found  there  L.  B.  Mann  and 
G.  E.  Hollister  with  pyramids  of  Dart  Unions  of  all  sizes, 
Fairbanks  valves  for  ordinary  service  and  Sphero  valves  for 
blowofif  or  other  severe  service.  There  were  also  a  full  line 
of  Dart  union  fittings,  and  Mr.  Mann  put  it  that  "they  are 
the  only  unions  I'd  have  in  my  plant,  either  on  the  lines  or 
ofif." 


Education  for  Progress  was  evident  in  all  parts  of  the 
exhibit  of  the  International  Correspondence  Schools,  whose 
representatives,  W.  S.  Gould,  J.  M.  Reynolds,  J.  B.  Brosnan, 
H.  A.  Sisson  and  Edward  Allen  talked  interestingly  of  the 
ground  covered  by  the  text  books  shown,  the  quality  of  the 
instruments  furnished  to  students  and  the  excellent  work 
done  as  shown  by  the  drawings  and  examination  papers  sent 
in  by  students  and  on  file  at  the  booth. 

"Grease  the  shafting  with  Kent  grease  and  our  patent 
shafting  lubricators,"  was  the  advice  of  L.  H.  West,  of  the 
Kent  Lubricating  Co.,  as  he  handed  us  a  memorandum  tablet 
so  that  we  could  write  it  down  and  not  forget  it. 

For  some  time  wc  stood  watching  the  action  of  the  Browi; 
patent  releasing  gear,  used  on  the  Harris-Corliss  engine  as 
illustrated  by  the  full  size  gear  in  operation.  The  perfect 
catch  and  trip,  and  quiet  dashpot  were  delightful  and  the 
talk  with  L.  O.  Greene  and  A.  M.  Crowell  was  instructive 
and  pleasant.  They  also  showed  us  the  valves  and  other 
parts  of  the  engine,  which  is  built  by  the  Wm.  A.  Harris 
Steam  Engine  Co. 
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With  the  Springfield  Board  of  Trade  exhibit  we  found  H. 
W.  Margeson  and  J.  C.  Hourihan,  who  also  represented  the 
Western  New  England  Magazine  and  had  charge  of  making 
photographs   at   the  convention. 

"Well  that's  certainly  a  novelty,"  was  the  expression  of  a 
delegate  as  we  came  to  the  exhibit  of  Monarch  Valve  &  Mfg. 
Co.,  and  attention  thus  attracted  we  found  a  gate  valve  with 
the  outlet  end  having  an  automatic  drip  connection  which 
opens  when  the  valve  closes,  and  is  closed  by  the  pressure 
when  the  valve  is  opened.  "You  see,"  said  W.  O.  Hosley, 
who  with  W.  D.  Hosley  was  on  duty  at  the  booth,  "that 
keeps  the  valve  and  line  always  free  of  water  of  condensation 
so  that  it  isn't  necessary  to  put  in  a  drip  line  and  extra 
valve  on  the  outlet  end  of  the  line.  With  one  of  these 
valves  at  the  lowest  point,  the  line  is  automatically  and  con- 
stantly drained  and  no  chance  to  forget  to  open   the   drip." 

A  single  regulating  mechanism  for  pump  governors,  relief 
valves,  regulating  valves,  reducing  valves  and  float  valves 
with   the   parts   interchangeable  on  all   devices  for  the   same 


It  was  a  big  representation,  that  from  the  Garlock  Pack- 
ing Co.  from  Claude  D.  Allen,  genial  and  smiling,  through 
P.  L.  Rogers,  J.  I.  Gaton,  F.  P.  Lythgoe,  L.  H.  Harris,  C.  B. 
Whitehous  to  T.  C.  Greene  overflowing  with  good  humor. 
And  they  all  talked  Garlock,  from  pump  valves  to  special 
gaskets  and  from  No.  900  white  sheet  to  metallic  rod  pack- 
ing. 

"Here's  a  new  one,  only  it  isn't,"  said  N.  C.  Copley,  of  the 
S.  C.  Regulator  Co.,  as  we  hove  to  before  the  ebbing  and 
flowing  tide  in  his  water  columns.  "It's  the  same  feed  gov- 
ernor and  mechanism  only  we've  straightened  out  this  tube 
which  used  to  be  curved,  so  we  get  rid  of  friction  and  pockets 
and  give  a  steadiness  that  some  folks  think  is  impossible." 
And  we  turned  our  attention  to  the  working  exhibit  where 
H.  S.  Fraser  was  showing  the  difiference  in  fluctuation  with 
hand  regulation  of  feed  and  S.  C.  regulation  by  the  S.  C. 
Vertical  boiler  feed  regulator.  Some  interesting  charts  from 
the  N.  Y.  Edison  Waterside  Station  No.  2  showed  what  the 
regulator   accomplishes   in   steadiness   of  water   level. 


THE    SPRINGFIELD   CONVENTION 

size  pipe  and  between  those  for  several  sizes  of  pipe,  was 
explained  to  be  the  principle  of  design  and  manufacture  fol- 
lowed by  the  Atlas  Valve  Co.  in  producing  its  Atlas  special- 
ties. D.  L.  Dalrymple,  the  designer,  and  C.  T.  Schmitt,  were 
active  in  their  demonstration  and  explanation  of  the  working 
exhibit. 

"The  story  of  some  friction  tests"  was  told  by  H.  Ritten- 
house  and  H.  A.  Howe,  of  Quaker  City  Rubber  Co.,  as  they 
talked  of  the  action  of  Daniels  PPP  expansion  rod  packing 
under  varying  temperatures  and  steam  pressure.  Other 
products  of  the  company  which  interested  us  were  the  Ebon- 
ite sheet  packing,  those  emery  disks  for  regrinding  valve 
seats  either  flat  or  bevel,  the  steam  hydraulic  and  wire 
wound  hose  and  Quaker  tires  of  special  fabric  and  tread. 

"Erusa,  asure"  cure  for  belt  slipping,  used  either  forward 
or  backward  works  equally  well.  Thus  C.  F.  Chase,  of  the 
Cling  Surface  Co.,  explained  the  riddle  and  went  on  to  tell 
pf  the  help  that  Cling  Surface  has  been  in  thousands  of 
cases  of  belt  trouble,  to  cure  slip  and  do  away  with  over 
tension  on  belts.  J.  D.  Bresnihan  was  likewise  spreading 
the  gospel  of  loose  belts  and  distributing  "tracts." 


The  Red  and  Blue,  a  red  keystone  on  every  blue  can,  gave 
a  pleasing  color  scheme  to  the  exhibit  of  the  Keystone 
Lubricating  Co.,  where  Charles  Hopper,  J.  W.  Gordon,  H.  L. 
Carpenter,  George  Mahan  and  M.  B.  Urquhart  were  busily 
explaining  how  Keystone  Grease  can  be  best  used  for  jour- 
nals, cables,  shafting,  hangers,  automobiles  and  motors,  "a 
grease  for  every  purpose,  even  butterine  your  bread,"  as 
Hopper   said. 

Lubrication  insured  was  the  motto  of  Hills-McCanna  Co., 
whose  booth  was  in  charge  of  Robert  E.  Hills.  As  a  back- 
ground for  the  force  feed  lubricators,  gage  cocks,  low  w^ater 
alarm,  and  swing  joints  for  oil  or  grease  lubrication  of  bear- 
ings, a  profusion  of  ferns  and  palms  gave  restful  picturesque- 
ness. 

A  real  garden  spot  this,  for  across  the  aisle  we  found  a 
real  fernery  with  easy  chairs  and  Turkish  rug  and  inviting- 
hospitality.  The  hosts  who  acted  here  for  Lagonda  Mfg. 
Co.  were  M.  M.  Sellers,  J.  P.  Maloy,  Hart  Hill,  E'.  E.  Hauer, 
W.  R.  Danley,  J.  H.  Johnston  and  W.  J.  Patterson,  certainly 
an  imposing  array  of  courteous  gentlemen  and  all  deeply  in- 
terested   in   having   us   fully   understand    and   appreciate    the 
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Lagonda  specialties.  As  for  instance,  the  multiple  water 
strainer,  of  which  a  40-in.  triple,  12  ft.  high  and  weighing 
33,000  lb.,  was  recently  shipped  to  the  California  Edison  Co. 
The  roller-bearing,  water-driven  tube  cleaner  with  tapered 
rollers  running  in  grease;  the  new  type  air-driven  turbine 
cleaner;  the  revolving  vibrator  cleaner  for  horizontal  return 
tube  boilers  and  the  vibrating  attachment  to  fit  any  cleaner 
for  any  return  tube  boiler. 

"Twenty-five  years  ago"  was  the  title  of  a  clipping  from 
the  Springfield,  O.,  Daily  Republic  which  Mr.  Sellers  gave  us 
and  it  came  remarkably  apropos;  it  was  a  reprint  from  that 
paper  of  the  date  Sei^t.  9,  1888,  and  read  as  follows,  and 
refers  to  Mr.  Hoppes,  of  the  Hoppes  Mfg.  Co.: 

"Mr.  J.  J.  Hoppes,  of  this  city,  has  been  attending  the 
National  convention  of  the  N.  A.  S.  E.  at  Minneapolis.  He 
states  that  the  convention  has  established  a  mutual  insur- 
ance scheme  to  be  known  as  the  Life  and  Accident  Associa- 
tion of  the  N.  A.  S.  E.  All  agree  that  the  work  of  this  con- 
vention will  greatly  strengthen  the  organization,  as  some 
important  changes  in  the  constitution  have  been  made,  and 
officers  elected  from  the  ranks  of  working  engineers.  He 
sends  the   following   clipping: 

"The  Stationary  Engineers'  national  convention  ad- 
journed yesterday,  and  in  the  evening  there  was  a  banquet 
at  National  Park.  The  closing  session  was  held  at  Germania 
Hall,  on  Grand  avenue.  Some  changes  in  the  constitution 
were  made,  and  complimentary  resolutions  were  passed,  after 
which  the  election  of  officers  was  held." 

"Isn't  this  a  new  field  for  you?"  we  asked  of  Jos.  H. 
Meyers  as  we  came  to  the  sign  of  V.  D.  Anderson  Co. 
"Well!"  said  he,  "it's  new  to  the  market,  but  it's  been  in 
use  a  long  time  in  our  own  plant.  Now  just  look  at  the 
simplicity  of  that  safety  water  column.  A  round  copper  ball 
floating  in  the  water.  When  it  gets  too  high  it  strikes  this 
upper  arm;  when  it  goes  too  low  it  drops  on  the  Lower  arm; 
in  either  case  a  simple  direct  action  opens  the  whistle  valve. 
Then  this  vertical  steam  separator;  it  operates  by  centrifugal 
force  to  throw  all  the  water  outside  and  then  the  steam  has 
to  double  back  into  this  cone  shaped  nozzle  to  pass  on. 
Those  baffles  are  built  up  so  that  no  imperfections  can  get 
in,  and  the  tests  show  99.6  per  cent  dry  steam  with  no  meas- 
urable drop  in  pressure  through  the  separator.  That  trap? 
It's  for  taking  air  out  of  heating  systems;  just  a  regular  : 
Anderson  trap  only  mounted  reversed  to  remove  air  instead 
of  water."  We  saw  also  at  the  booth  L.  A.  Couch,  F.  M. 
Couch  and  R.  E.  Bronson. 

"Yes  it's  the  same  one  you've  seen  before  and,  of  course, 
working  as  well  as  ever.  It's  a  genuine  Squires  trap,"  said 
J.  G.  Boyer,  of  the  C.  E.  Squires  Co.  It  was  the  trap  familiar 
to  convention  goers,  working  on  compressed  air  at  high  pres- 
sure, so  sensitively  that  no  air  gets  by  it.  There  was  also 
the  little  aluminum  hand  pumped  model,  and  a  full  line  of 
pump  governors,  reducing  valves  and  other  Squires  devices. 
We  met  Mr.  Squires  frequently  about  the  convention  and 
exhibit  halls. 

And  in  the  space  of  the  Evans  Mill  Supply  Co.,  which 
handles  the  Squires  devices  in  New  England,  was  found  the 
Squires  automatic  boiler  feed  water  controller  acting  on  the 
inclined  expansion  tube  principle.  We  found  F.  H.  Evans, 
F.  S.  Evans  and  C.  J.  Howe  all  enthusiastic  over  the  record 
of  Squires  Specialties  and  eager  to  show,  also,  the  action 
of  the  Falls  engine  stop  which  they  sell. 

This  Falls  engine  stop  is  made  by  the  Falls  Machine  Co., 
and  J.  H.  Raymaker  and  F.  S.  Palmer,  who  represented  the 
company,  showed  us  the  workings,  including  the  packingless 
valve  and_^he  positive  tripping  action  which  makes  certain 
that  the  engine  will  be  shut  down  if  it  goes  above  the  de- 
sired speed. 

We  had  often  heard  that  frequently  low  first  cost  isn't 
economy,  but  Harry  H.  Atkinson,  of  the  Economy  Grease 
and  Lubricating  Co.,  put  it  into  new  form.  "Buying  cheap 
goods  to  save  money  is  like  stopping  a  clock  to  save  time." 
And  from  that  he  and  J.  F.  McCurdy  proceeded  to  show 
just  why  Economy  grease  is  superior. 

Here  was  another  oasis  with  palms  and  cool  water  to 
refresh  the  thirsty.  It  bore  the  sign,  A.  Leschen  &  Sons 
Rope  Co.,  and  was  in  charge  of  F.  N.  Chapman  with  an 
exhibit  of  all  kinds  of  rope,  but  emphasizing  especially  red 
strand  Hercules  hoisting  and  transmission  rope  and  elevator 
cables. 

At  the  next  booth,  that  of  the  Armstrong  Cork  Co.,  where 
the  2  Geo.  R.'s,  Herrick  and  Henderson,  reigned,  we  learned 
how  to  build  a  home  out  of  sheet  cork  that  would  be  most 
successful  for  refrigeration  or  ice  storage  and  how  to  insu- 


late cold  water,  brine  or  hot  water  pipes  with  Nonpareil  cork 
pipe  covering.  They  told  us  an  interesting  story,  too,  of  the 
composition  of  the  material  used  in  Nonpareil  high-pressure 
covering  with  its  millions  of  minute  air  cells  and  showed  us 
what  resistance  it  offers  to  passage  of  heat  of  high  tempera- 
ture. Norristown  Magnesia  and  Asbestos  Co.,  agents  for  the 
Nonpareil  coverings  occupied  the  adjoining  space. 

American  is  the  patriotic  trade  name  which  naturally  goes 
with  the  specialties  of  the  American  Steam  Gauge  &  Valve 
Mfg.  Co.  They  include  gages,  safety  valves,  whistles,  a  new 
form  of  steam  trap  and  the  American  Thompson  Improved 
indicator,  one  of  which  we  were  informed  by  U.  H.  Nicker- 
son  and  J.  E.  Swendleman  was  won  by  Illinois  Association 
No.  1  of  Chicago  in  the  educational  meeting  contest. 

"Old  Bill"  Sanders  was  "awful  busy"  when  we  came  up, 
distributing  those  smokers'  delights,  so  W.  C.  Edge  gave  us 
the  fine  points  of  the  P.  B.  H.  gage  cocks  and  fittings  made 
by  the  P.  B.  Huyette  Co.  and  of  the  other  specialties  which 
that  company  handles,  among  them  Reliance  Safety  water 
columns,  Reliance  traps,  the  Hayes  gas  analysis  instruments 
and  draft  gage  and  the  tornado  tube  blower.  Mr.  Huyette 
was  at   the   convention   for   a   short   time. 

Many  products  already  investigated  were  noted  in  the 
exhibit  of  the  Hartford  Mill  Supply  Co.,  such  as  the  S.  C. 
Regulator,  Everlasting  blowoff  valve,  Powell  White  Star 
valves.  Strong  specialties,  Durabla  packings,  Dixon  graphite 
and  greases,  Jefferson  Unions  and  Skookum  diagonal  cross- 
expansion  packing.  The  representatives  were  H.  E.  Wood- 
man and  C.  A.  Sleeper. 

"Feed  water  carefully  analyzed"  and  "Compounds  made 
scientifically"  were  the  signs  flanking  the  exhibit  of  oils, 
constituents  of  compounds  and  analysis  of  waters  which  were 
displayed  in  the  booth  of  W.  B.  McVicker  Co.  And  we 
were  let  into  the  mysteries  of  the  process,  which  after  all 
are  plain  common  sense  application  of  science  by  Mr. 
McVicker,  A.  T.   Camden  and  J.   Hammill. 

A  haven  of  rest  with  couch,  luxurious  easy  chairs,  flowers, 
rugs  and  interesting  pictures  of  "the  old  plant  and  the  new" 
formed  the  comfortable  setting  (or  should  it  be  sitting?)  in 
which  a  numerous  corps  of  representatives  of  the  Chapman 
Valve  Co.  told  the  story  of  Chapman  gate  valves  in  bronze 
and  steel  and  demonstrated  the  action  by  motor  and  hand 
operation.  An' ititer^dstiogvieature  of  ^the  booth  was  the  cup 
presented  toPresident  A.  N..  Gilbert 'by  the  Local  Convention 
Committee.  Those  in  attendance  for  the  Company  were: 
W.  J.  Neville,  F.  W.  Sleep,  C.  F.  Webber,  A.  E.  Tomlinson, 
J.  McC.  Moffat,  D.  P.  Joralemon,  C.  F.  Chaundy,  Victor 
Bingle,  Thomas  Radley,  M.  J.  Konold  and  H.  E.  De  Wolf. 

"When  you're  tired  of  resting  there,  come  over  here  and 
rest  and  hear  the  birdies  sing,"  was  the  greeting  of  Dan 
Delaney  from  across  the  aisle  where  another  rest  cure  was 
provided  by  the  Dearborn  Chemical  Co.  The  space  was 
as  usual  a  bower  of  flowers  and  the  center  of  a  large  crowd 
seeking  "singers,"  hammers  and  perfumes,  and  getting  besides 
much  information  on  proper  treatment  of  water  for  boilers 
from  their  old  friends  of  the  Dearborn  staff,  J.  G.  Beckerleg, 
Dan  Delaney,  P.  H.  Hogan,  Fred  Hickey,  Thomas  Piatt, 
Paul  T.   Payne  and   Mr.  Amsbury. 

For  Practical  Engineer  we  found  J.  O'Leary  proving  to 
the  uninitiated  what  you,  as  a  reader,  already  know,  that  it's 
the  engineer's  best  friend  at  every  turn.  Editor  Rice  was 
on  hand  frequently,  and  about  the  hall  were  seen  E.  R.  Shaw, 
C.  B.  Leech,  J.  A.  Kershaw  and  S.  B.  Luccock. 

The  Vanda  Girl  attracted  us  as  she  did  many  others  by 
her  own  graces  and  the  tasteful  background  she  had  arranged 
of  bright  red  ribbons  in  pleasing  contrast  to  the  black 
rolls  and  boxes  of  Vanda  packings  which  included  the 
pioneer  compound  sheet,  the  well  lubricated  piston  rod,  the 
tubular  gasket  with  braided  jacket  for  high  temperature  and 
pressure,  and  ammonia  packings  for  pistons  and  rods.  In 
charge  of  the  display  were  F.  Hasenclever,  manager,  and 
Fr.  Kerscher,  superintendent. 

"We  clean  the  City's  sky  line"  was  the  challenger  of 
attention  which  caught  us  at  the  space  of  the  Atbe  Smoke 
Consumer  Co.,  where  F.  H.  Dumbleton,  N.  P.  Bissonette 
and  H.  C.  Ray,  treasurer,  demonstrated  the  action  of  this 
ingenious  device. 

"The  Arrow  process  of  water  treatment"  was  being  active- 
ly set  forth  by  E.  M.  Swindler,  of  the  Arrow  Boiler  Com- 
pound Co. 

"You  see  it  works  on  air  or  steam  or  water.  It  will  go 
through  straight  or  bent  tubes.  Its  action  will  take  all 
scale  off  and  its  mechanism  is  the  ultimate  of  simplicity." 
P.  C.  Smith,  representing  The  Roto  Co.,  was  very  much  in 
earnest  as  he  explained  to  us  just  how  the  Roto  tube  cleaner 
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operates  and  the  use  of  the  different  heads  for  different 
scale  conditions.  The  display  of  various  types  in  operation 
on  compressed  air  drew  many  besides  ourselves  to  see  and 
hear  his  talk.  P.  J.  Darlington  was  in  active  charge  at  the 
booth   during  the  convention. 

"Squeeze  it  in  the  vise,  and  notice  how  it  expands  cross- 
wise. That's  just  the  action  in  a  stuffing  box  or  pump  and 
that's  why  we  call  it  cross-expansion  packing;  the  diagonal 
part  of  the  name  comes  from  the  diagonal  arrangement  of 
the  fabric  which  is  what  makes  the  cross-expansion  possible." 
Thus  did  David  J.  Fleming,  at  the  stand  of  the  Bowers 
Rubber  Works,  explain  the  why  of  Skookum  diagonal 
cross-expansion  packing.  But  he  didn't  explain  the  "Skoo- 
kum"  part.     We   are  yet   curious. 

"Curious  handles,  aren't  they?"  was -the  comment  as  we 
looked  at  a  handsome  carving  set — knife,  fork  and  steel — in 
a  show  case  at  the  booth  of  J.  A.  Roebling's  Sons  Co.  Then 
we  noticed  the  placard,  "Forged  from  Roebling  wire  rope," 
and  J.  F.  Troescher  explained  that  the  handles  were  the 
rope  in  its  natural  condition,  while  the  blades  and  prongs 
were  formed  by  welding  the  stands  together  into  a  homo- 
geneous mass,  forming  this  to  shape  and  tempering,  v/liich 
showed  the  high  quality  of  steel  which  the  rope  must  have 
contained.  With  him  at  the  booth  were  Edward  C.  Cockey 
and    Elmer   A.    Noden. 

Lewis  Grease  Cup  Co.  had  a  booth,  but  no  representative 
or    exhibit    was    in    evidence. 

"Dannbil  Does,"  read  the  sign  at  the  home  of  the  Dannbil 
Co.,  and  from  the  excellent  variety  of  Dannbil  and  Hudsonil 
packings  displayed,  sheet,  gasket,  ring,  spiral  and  hose,  it 
seemed  likely  that  it  would  do  anything  that  a  packing 
should.  President  G.  G.  Schick  was  in  charge,  assisted  by 
F.  I.  Fenry  and  J.  E.  Dubois. 

It  had  been  a  long  trip  and  our  legs  began  to  remind  us 
that  they  could  tire,  so  it  was  with  relief  that  we  beheld 
another  "rest  house"  and  accepted  the  cordial  greeting  of 
Frank  Martin  at  Jenkins  Bros,  to  "come  in  and  sit  down," 
among  the  greenery  which  matched  so  well  the  green  tints 
of  rugs  and  chairs.  There  one  could  study  at  leisure  the 
construction  of  Jenkins  globe  valves  with  the  familiar  J  in 
the  diamond,  the  new  Jenkins  union  valves,  the  separate 
parts  of  iron  and  steel  valves,  gage  cocks  and  traps,  and 
the  qualities  of  Jenarco  sheet  packing,  the  tubular  gasket  and 
the  Jenkins  valve  discs.  Besides  Martin  there  were  acting 
as  hosts:  Billy  Murray,  whose  songs  are  as  popular  as 
ever;  H.  B.  McClelland,  R.   H.  Stiles  and  F.   G.  Jolley. 

Over  there  we  spied  Columbus.  Everybody  knows  Clum 
Dill  and  where  he  is  there  Ashton  products  are  under  dis- 
cussion. And  it  was  so.  The  Ashton  Valve  Co.  had  its  pop 
safety  valves,  gages,  gage  testing  outfits,  and  the  Ashton 
sanitary  drinking  fountain  well  displayed  while  Harry 
Ashton  and  W.  H.  Hampson  supplemented  Columbus  well 
in  advocating  the  use  of  these  indispensables. 

The  regulator  shop  might  well  have  been  the  designation 
of  the  space  of  Mason  Regulator  Co.,  for  regulating  and 
reducing  devices  were  displayed  in  profusion.  Regulators 
for  pumps,  for  dampers,  for  pressure,  for  tanks,  for  vacuum, 
for  ammonia,  reducing  valves,  relief  valves,  bypass  valves; 
to  meet  any  possible  condition  or  requirement  seems  to 
have  been  the  purpose  in  which  the  Company  has  succeeded. 
F.  A.  Morrison  and  F.  T.  Abel  told  all  about  them. 

Hawk-Eye  Compound.  "It's  a  brick,"  was  the  brief  but 
expressive  description  of  H.  E.  Tibbies. 

Steam  was  represented  by  A.  D.  Ferguson. 

"There  can't  any  clinker  form  on  the  side  walls  with  this 
grate,  for  it  rocks  clear  to  the  wall."  Thus  John  Wood 
described  the  action  of  the  new  rocking  grate  made  by  the 
New  England  Roller  Grate  Co.  The  bar  is  made  of  small 
sections  with  flat  or  oval  top  to  suit  conditions  and  having 
50  per  cent  of  the  surface  air  passages  3^,  Vz  or  Y%  in.  wide, 
according  to  the  fuel  to  be  used.  "If  fuel  is  changed,  you 
can  put  in  a  new  top  to  suit  without  changing  bearers  or 
rocking  bars,"  was  the  comment  of  E.  C.  Chadwick  as  he 
demonstrated  the  rocking  and  dumping  action. 

Such  conditions  as  we  saw  at  the  booth  of  the  Travelers' 
Indemnity  Co.,  heavily  scaled  tubes  and  badly  corroded 
pipes  and  plates,  prove  that  inspection  and  insurance  are 
necessary  and  desirable;  and  the  experiences  told  by  F.  J. 
Buzzell  and  Inspector  P.  F.  McKay  served  to  make  this 
doubly  sure. 

Looking  at  the  cut  sections  of  metal  hose  made  by  the 
American  Metal  Hose  Co.,  it  was  easy  to  see  how  the  hook 
and  clinch  would  make  a  pressure  tight  yet  flexible  joint,  but 
for  high  pressure  to  make  certain  of  durability  a  braided 
metal  covering  or  wire  winding  was  used.     The  method   of 


attaching  couplings  by  screw  clamps  was  interesting,  also  the 
combination  of  metal  hose  in  connection  with  a  claflin  auto- 
matic tube  cleaner.  Geo.  K.  Cowan  and  A.  B.  Friedman  told 
us  the  story  of  the  hose. 

"Look  who's  here,"  and  we  turned  to  see  the  Perolin 
Dutch  Kid  wiiom  the  Perolin  Co.  of  America  brought  to 
us  from  Germany  as  it  did  Perolin,  the  German  boiler  metal 
treatment.  The  exhibit  showed  just  how  this  process  sepa- 
rates, scale  from  the  boiler  metal  and  fortifies  the  metal 
surface  so  that  further  scale  adherence  is  prevented,  and  a 
little  story  of  "How  Tom  Made  Good"  served  to  drive  home 
the  facts.  To  tell  it  there  were:  C.  M.  Viley,  J.  A.  More- 
house, G.  P.  Bartlett,  Wm.  S.  Pitts  and  W.  A.  Kitts,  of  the 
firm  of  Pitts  &  Kitts,  and  the  Dutch  boy  was  named  Joe 
Kelley. 

"Water,  $29.75  a  Barrel,"  was  the  startling  heading  on  a 
folder  handed  us  as  we  came  to  the  booth  of  Geo.  W.  Lord 
Co.  Then  Louis  Hallbauer  explained  that  they  were  "throw- 
ing a  little  light  on  the  boiler  compound  question"  and  told 
what  the  heading  meant.  It  had  of  course  to  do  with  the 
action  of  Lord's  compound  and  water  purifying  chemicals 
which  he,  with  R.  C.  Downs  and  Geo.  Mull  were  demon- 
strating. 

They  were  also  in  charge  of  the  exhibit  of  the  Engineer- 
ing Supply  Co.,  showing  Ohio  cylinder  and  cup  grease  and 
the  Ohio  grease  cylinder  lubricator  for  feeding  grease  to 
engine   cylinders. 

"Peerless  in  name  and  in  quality  as  well,"  stated  Stephen 
Roberts,  of  the  Peerless  Rubber  Co.,  in  speaking  of  its 
products.  It  was  a  long  list,  too,  and  included  Eclipse 
gaskets.  Rainbow  packings  and  belting.  Peerless  piston  pack- 
ings and  belting,  Rainbestos  high-pressure  packing,  suction, 
steam,  water,  pneumatic  and  vacuum  hose,  and  rubber  mats 
and  matting.  With  Mr.  Roberts  were  J.  E.  Stevens,  W.  Martell 
and   Borden   Hall,   representatives. 

Mexican  graphite  for  all  kinds  of  lubrication  was  found 
in  the  exhibit  of  the  U.  S.  Graphite  Co.,  where  A.  B.  Turn- 
bull,  A.  W.  Walker  and  the  Mexican  hat  greeted  us.  Some 
of  the  forms  they  showed  us  were  the  ore  as  it  comes  from 
the  mine,  the  Mexican  boiler  graphite  for  removing  scale 
and  preventing  its  formation,  graphite  cable  grease  for  ele- 
vators. No.  205  graphite  cup  grease,  and  No.  500  for  machin- 
ery lubrication.  Mr.  Turnbull  said:  "In  boiler  treatment 
the  graphite  may  be  put  in  periodically  and  will  work  all 
right,  but  we  favor  continuous  feeding  and  have  a  special 
feeder  which  we  sell  at  cost  for  that  purpose.  It  is  made 
in  sizes  from  1  to  4  gal.  and  does  the  work  perfectly." 

"We  sometimes  put  it  on  independently  where  a  plant 
already  has  heaters  installed,  but  that  flow  recorder  is 
part  of  the  regular  heater  and  purifier  outfit  where  we  install 
a  complete  equipment."  C.  E.  Anderson,  of  the  Harrison 
Safety  Boiler  Works,  was  speaking  of  the  V  notch  flow 
recorder  as  he  told  of  the  Cochrane  heaters  and  other  special- 
ties, the  steam  and  oil  separators,  and  multiport  safety 
exhaust  outlet  valves. 

Several  engineers  who  had  evidently  had  experience  were 
mightily  interested,  as  we  came  up,  in  listening  to  the 
explanation  given  by  B.  B.  Bristol  of  his  new  pen  lifting 
device  for  recording  gages  which  leaves  both  hands  free 
to  remove  and  renew  the  chart  without  danger  of  a  blot 
or  smudge.  It's  memory  proof,  too,  for  closing  the  gage 
cover  automatically  replaces  the  pen  on  the  chart.  The 
device  can  be  applied  to  any  recording  gage.  Other  special- 
ties shown  by  the  Industrial  Instrument  Co.  were  the  Horn 
tachometers,  Foxboro  gages,  Foxboro-Durand  radial  planim- 
eter.  and  Foxboro  indicating  and  record  thermometers. 
C.   E.  Sullivan  was  at  the  booth  with  Mr.  Bristol. 

O-EZR-IC  looks  like  an  anagram,  but  it's  the  symbol  of 
Albany  Grease.  M.  D.  Naughton  and  A.  J.  Olson,  of  the 
Albany  Lubricating  Co.,  helped  us  solve  it.  They  showed 
Albany  Grease  in  the  yellow  cans  and  Cook's  Lubricant  in 
the  green.  And  they  had  3  slogans,  "Death  to  Friction"  and 
"All  Lubricant,  No  Waste." 

"These  2  rain  coats  were  won,  the  lady's  by  Mrs.  M.  D. 
Hamilton  of  W^ashington,  D.  C,  and  the  man's  by  A.  Ran- 
som of  Wheeling,  W.  Va.,"  replied  W.  C.  Rogers,  of  the 
Mechanical  Rubber  Co.,  as  we  asked  about  them.  W^e  were 
at  the  booth  where  Marco  lived,  where  the  moulded  diagonal 
wedge  was  found  in  both  rubber  and  asbestos  for  expansion 
packings  and  where  the  braided  covering  was  shown  on 
steam  hose  which  does  away  with  wide  winding  and  per- 
mits expansion  of  the  inner  tube.  They  were  interesting 
points  as  told  by  A.  C.  Conway,  W.  E.  Boylston  and  M.  L. 
Higgins,  but  were  only  a  few  of  the  Marco  specialties  which 
were  on  display. 
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A  real,  full  size  grate  it  was  that  we  examined  in  the 
exhibit  of  the  Perfection  Grate  Co.  and  many  interesting 
points  were  noted  as  we  talked  with  C.  B.  Campbell,  N.  J. 
Hibbard  and  W.  L.  Cronin  about  it.  They  were  summarized 
in  A  Book  of  Plain  Facts  Solving  Grate  Problems  which 
was  handed  us  as  we  left. 

Graphite,  flake  graphite,  Dixon  flake  graphite  was  the 
subject  at  Jos.  Dixon  Co.'s  booth.  Boiler  graphite,  graphite 
paint,  graphite  cup  grease,  graphite  rope  dressing,  Dixon 
belt  dressing,  plain  graphite;  in  short,  graphite  for  any  and 
every  purpose  was  to  be  found  there.  L.  W.  Brooks  and 
and  C.  A.  Shaw  were  the  Dixonian  Graphitians. 

Packings  and  pipe  coverings  were  naturally  our  find 
where  H.  W.  Johns-Manville  Co.  was  on  the  sign.  There 
were  Kearsarge  moulded  gaskets,  Permanite  sheet  packing, 
J.  M.  Sea  Rings  for  rods,  Kearsarge  combination  ring  pack- 
ings. And  in  coverings  there  was  a  style  in  air  cell,  asbestos 
or  magnesia  for  every  conceivable  purpose.  Besides  devices 
to  keep  steam  and  heat'  in,  there  was  the  J.  M.  Fyro  fire 
extinguisher  to  put  fire  out.  And  the  representatives,  B.  C. 
McClure,  E.  F.  Brehm,  James  Humphrys  and  D.  W.  Esler, 
Jr.,  said  after  that  one  it  was  time  to  put  out. 

In  the  combined  exhibit  of  Berkshire  Mill  Supply  Co.  and 
W.  J.  Foss  Co.  we  found  circulars  of  lubricating  oils  and 
greases  and  examples  of  the  Hyatt  roller  bearings  of  auto- 
mobile and  shaft  hanger  fame  and  American  pressed  steel 
split  pulleys,  which  go  on  without  taking  down  the  shaft 
and  let  the  belt  grip  tight  to  give  great  pulling  power.  Also 
Deal  fire  extinguishers  in  tube  and  can  form. 

Emerson  Laboratories,  analytical  and  industrial  chemists, 
were  represented  by  Mr.  Emerson,  and  here  endeth  our 
inspection  trip. 


NEWS  NOTES 

Preliminary  to  a  meeting  of  the  Uniform  Electric 
Rate  Association,  to  be  held  this  month,  the  legal  opinion 
of  Louis  D.  Brandeis  upon  central  power  station  rates, 
has  been  secured,  and  will  be  the  principal  topic  for  dis- 
cussion. It  is  Mr.  Brandeis'  opinion  that: — "Assuming 
that  the  cost  of  producing  and  delivering  electric  energy 
is  the  same  per  unit,  regardless  of  quantity  supplied,  and 
in  the  absence  of  any  statute  regulating  or  limiting  the 
price  at  which  it  may  be  sold,  a  Public  Service  Corpora- 
tion cannot  legally  charge  a  lower  rate  for  a  larger  than 
for  a  smaller  quantity  delivered  at  the  same  time  and 
under  similar  conditions. 

"Assuming  that  there  is  a  difference  between  the 
cost  of  making,  delivering  and  selling  electric  energy 
between  the  wholesale  and  the  retail  customer,  a  public 
service  corporation  can,  in  the  absence  of  any  statute 
regulating  or  limiting  the  price  at  which  it  shall  be  sold, 
make  a  higher  price  to  the  retail  customer,  but  the  dif- 
ference in  the  selling  price  may  not  be  substantially 
greater  than  the  difiference  in  cost." 

There  is  some  question  as  to  what  position  state 
courts  would  take,  in  case  of  charges  based  upon  the 
broad  purpose  for  which  the  power  is  used — namely,  a 
difiference  between  light  and  power ;  but  the  great  weight 
of  authority  seems  opposed  to  permitting  any  discrim- 
ination based  upon  the  use  to  which  electric  energy  is 
put.  It  is  understood  that  the  Association  intends  to 
make  a  test  case,  and  the  outcome  of  this  will  be  watched 
with  interest  by  all  connected  with  the  power  plant  in- 
dustry. 

It  was  announced  recently  at  the  Westboro,  Mass., 
state  hospital  that  the  contract  for  building  the  central 
plant  has  been  awarded  to  J.  E.  Warren  &  Co.,  Marl- 
boro. The  contract  calls  for  a  building  of  concrete  con- 
struction one  story  in  height  and  90  by  66  ft.  This  will 
provide  a  power  house  with  necessary  tunnels,  conduits 
and  mains  concentrating  6  plants  in  one.  There  will  be 
erected  in  connection  with  it  a  concrete  stack  150  ft. 
high.  The  plant  will  be  located  near  the  state  road 
in  the  hollow  between  the  main  hospital  plant  and  Heath 
hill,   from  which  place  pipes  in  conduits  will  carry  the 


heat  to  the  main  building  and  other  buildings  grouped 
around  it.  The  work  of  excavating  will  be  done  by  pa- 
tients' labor.  The  consulting  engineers  are  R.  D.  Kimball 
&  Co.,  Boston.  The  engineers  claim  the  new  central 
power  plant  will  mean  a  saving  of  $8957.  Work  will 
begin  at  once. 

The  Bury  Compressor  Co.,  Erie,  Pa.,  is  just  starting 
the  erection  of  an  addition  to  its  plant,  extending  the 
main  plant  100  ft.  This  is  necessary  on  account  of  in- 
crease  in   its  business. 

D.  C.  &  Wm.  B.  Jackson,  engineers,  announce  the 
removal  of  their  Boston  office  from  84  State  St.  to  248 
Boylston  St.  and  the  appointment  of  Edward  L.  More- 
land  as  manager  of  their  Boston  office. 

Otis  Funderburk,  formerly  Michigan  manager  for 
the  Rayfield  Carburetor,  has  been  appointed  sales  man- 
ager of  the  Carburetor  division  of  the  Detroit  Lubricator 
Company,  who  are  making  and  marketing  the  "Stewart" 
Carburetor. 

H.  W.  Johns-Manville  Co.  has  opened  a  branch 
office  and  warehouse  in  Galveston,  Tex.,  and  now  has 
3  offices  in  the  Lone  Star  State ;  viz.,  at  Houston,  Dallas 
and  Galveston.  At  the  last  named  place,  in  a  modern 
brick  warehouse  of  large  proportions,  will  be  consolidated 
the  stock  for  distribution  to  the  different  offices  and 
throughout  the  firm's  Texas  territory. 

Cleveland,  O.,  is  to  have  one  of  the  largest  electrical 
supply  and  engineering  concerns  in  the  country,  as  a 
result  of  the  merger  of  the  S.  K.  Elliott  Electrical  Co., 
322-328  Champlain  Ave. ;  the  Ripple  Engineering  Co., 
406-408  Schofield  Building,  electrical  engineers ;  the 
Motor  Rental  and  Sales  Co.,  1387  East  9th  St.  Archie 
Miller  and  W.  H.  Seldon  of  the  Miller-Seldon  Co.,  De- 
troit, are  back  of  the  consolidation.  The  new  firm  will 
be  known  as  the  Elliott  Electrical  Co.,  and  will  occupy 
the  Elliott  4-story  building  on  Champlain  Ave. 

Work  on  the  new  electric  plant  at  Waterloo,  la., 
has  been  started  and  the  big  structure,  which  will  cost 
over  half  a  million  dollars,  will  soon  be  under  construction. 
Mr.  Whipple,  assistant  chief  engineer  for  the  American 
Gas  Co.,  with  headquarters  in  Philadelphia,  is  completing 
the  plans.  The  plans  for  the  plant  have  already  been 
completed  and  are  at  the  present  time  in  the  offices  at 
Philadelphia,  Mr.  Whipple,  however,  is  engineering  the 
feat  of  draining  the  land  and  sounding  the  walls.  A 
channel  will  be  carried  to  the  natural  channel  of  the  river. 

The  new  plant  will  be  one  of  the  finest  in  the  state 
and  will  contain  all  of  the  latest  electrical  appliances. 
From  present  indications  it  will  take  from  2  to  3  yr.  to 
complete  the  structure,  during  which  time  the  company 
will  postpone  other  planned  improvements. 

Massachusetts  Board  of  Boiler  Rules  is  preparing 
regulations  for  the  use  of  air  tanks  in  that  state,  and 
among  the  provisions  of  the  proposed  law  it  is  noted 
that  the  size  of  air  tank  is  limited  to  18  in.  in  diameter 
where  it  is  used  for  the  storage  of  compressed  air  at  any 
pressure  exceeding  50  lb.  per  square  inch,  for  use  in 
operating  pneumatic  machinery,  unless  the  owner  has  a 
certificate  of  inspection  issued  by  the  Boiler  Inspection 
Department,  certifying  that  the  tank  has  been  inspected 
within  the  past  2  yr. 

The  Board  of  Boiler  Rules  reserves  the  right  to  pre- 
pare regulations  for  the  shape,  size,  construction,  opera- 
tion, maximum  pressure,  gages,  safety  devices,  etc.,  nec- 
essary for  the  safe  operation  of  the  tanks  under  their 
control.  The  inspection  is  to  consist  of  a  hammer  test 
and  also  a  hydrostatic  test,  the  pressure  of  which  shall 
be  iH  times  the  pressure  allowed  on  the  air  tank. 

The  provisions  do  not  apply  to  tanks  used  for  the 
storage  of  compressed  air  when  attached  to  locomotives, 
street  or  railway  cars,  vessels  or  motor  vehicles. 
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NOVEL  COAL  AND  ASH  HANDLING 

COMPLETENESS  of  the  coal  and  ash  handling 
apparatus  in  the  power  plant  of  the  new  print 
works  of  the  Pacific  Mills,  South  Lawrence, 
Mass.,  shows  that  large  industrial  plants  are 
coming  to  appreciate  that  as  much  money  can  be 
saved  by  employing  up-to-date  apparatus  in  the  power 
plant  as  by  the  use  of  improved  machinery  in  the 
manufacturing  departments. 

There  are  3  distinct  parts  to  this  interesting  equip- 
ment. The  first  consists  of  a  pivoted  bucket  conveyor 
which  receives  the  coal  from  the  railroad  cars  and  dis- 
tributes it  into  the  storage  pocket ;  and  in  addition  a 
motor-driven  car  which  distributes  coal  to  sections  of 
storage  pocket  not  reached  by  the  conveyor. 


FIG.    1. 


PLAN   AND    ELEVATION    SHOWING    GENERAL   ARRANGE- 
MENT  OF  THE   SYSTEM 


The  second  part,  consisting  oi  charging  cars  anil 
an  industrial  railway,  is  used  to  convey  coal  from 
the  storage  pocket  to  the  boiler  room.  The  third  part, 
consisting  of  another  industrial  railway  system,  is  for 
the  removal  of  ashes. 

The  course  of  the  fuel  is  as  follows:  Coal  is 
brought  to  the  plant  in  railroad  cars  of  the  bottom 
dumping  type  and  is  distributed  directly  into  a  pit 
under  the  track.  It  then  passes  into  a  Hunt  electri- 
cally driven  coal  cracker,  which  breaks  up  the. large 
chunks  of  bituminous  coal  into  lumps  of  proper  size 
for  firing,  thence  through  a  revolving  filler  to  a  Hunt 
pivoted  bucket  conveyor  which  runs  through  the 
tunnel,  shown  in  Fig.  2,  and  rises,  as  shown  in  the 
rear  of  Fig.  3,  and  carries  coal  to  the  distributing 
chutes,  each  of  which  is  provided  with  an  automatic 
trip  so  that  the  coal  can  be  discharged  from  the  con- 
veyor buckets  into  any  chute  desired.  The  motor- 
driven  conveyor  driver,  located  on  the  upper  level, 
drives  by  a  Hunt  open  geared  pawl  driver. 


Besides  the  coal  pocket  shown  in  Fig.  3,  there  is 
an  auxiliary  row  of  storage  bins  at  the  extreme  left 
of  the   building,   for   filling  which,   the   conveyor  can 


FIG.    2.      PIVOTED   BUCKET    CONVEYOR    IN    TUNNEL    FROM    COAL 

CRACKER 

discharge  into  an  auxiliary  hopper  as  shown  in  Fig. 
4,  which  is  used  for  filling  an  electrically  operated  car 
of  2  tons  capacity,  running  on  a  track  over  the  stor- 


FIG.    4.      DUMP    CAR    TAKING    COAL    FROM    AUXILIARY    HOPPER 

age  bins.  The  bins  have  a  combined  capacity  of 
10,000  tons  of  coal,  but  are  so  subdivided  that  the 
individual  bins  can  be  emptied  in  a  few  minutes  in 
case  the  coal  commences  to  heat  and  there  is  danger 
of  spontaneous  combustion. 
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Taking  up,  now,  the  second  part  of  the  system.  The  coal  cars,  designed  especially  to  facilitate  fir- 

from  the  bins  shown  in  Fig.  3,  the  coal  is  drawn  ofif      ing  the  coal  into  boilers,  are  made  of  sheet  steel  stif- 
through  duplex  valves  into  Hunt  boiler  room  supply      fened  with  angle  iron,  the  corners  rounded  off  for  the 


* 


FIG.  3'.     TOP  OF  COAL  BIN.     VERTICAL  CONVEYOR  RUN  IN  REAR,     MOTOR  DRIVE   AND   EMPTY  BUCKETS   IN  FRONT 


cars  as  shown  in  Fig.  5,  which  are  of  one  ton  capacity, 
and  can  be  filled  in  less  than  a  minute.  These  cars 
are  now  pushed  by  hand  onto  scales  where  a  complete 
record  of  all  the  coal  burned  is  kept,  then  directly 
into  the  boiler  room  as  shown  in  Fig.  6.  The  2  out- 
side  tracks   are   so   located   that   the   fireman   merely 


PIG.  .5.   LOADING  BOILER  ROOM  SUPPLY  CARS 

drops  the  side  of  the  car  and  shovels  the  coal  directly 
into  the  furnace.  The  middle  track  provides  for  shunt- 
ing out  empties  and  running  in  full  cars.  As  will  be 
noted  from  the  photograph,  this  system  prevents  coal 
from  being  spilt  around  the  floor  and  permits  of  main- 
taining an  extremely  neat  boiler  room. 


workmen's  hands  and  the  bottom  flush  riveted.  When 
the  side  door  is  let  down,  its  bottom  is  slightly  higher 
than  the  floor  of  the  car,  so  that  the  fireman  will  not 
catch  his  shovel  when  scooping  up  the  coal.     These 


FIG.  6.     BOILER  ROOM,   SHOWING  CAHts,   TRACKS  AND  SWITCHES 

cars  greatly  reduce  the  fireman's  work  and  increase 
his  coal  handling  capacity  because  the  cars  are  of 
just  the  right  height  and  distance  from  the  fire  door. 
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This  completes  the  coal  handling  equipment, 
which  has  a  capacity  of  60  to  70  tons  an  hour,  more 
than  ample  to  keep  the  30  boilers  supplied  when  run- 
ning at  full  capacity. 

Figure  7  shows  the  room  underneath  the  boilers, 
for  the  removal  of  ashes.  The  ash  car  is  interesting 
as  it  has  been  designed  so  as  to  be  practically  dust- 
proof.  As  soon  as  the  car  is  run  under  the  ash  hopper, 
a  lever  at  the  top  of  the  car  is  pulled  down  and  a 
telescoping  spout  on  the  car  is  shoved  up  and  encircles 
the  bottom  of  the  ash  hopper,  thus  preventing  ashes 
from  flying  around. 


FIG.   7.     ASa   CHUTES  AND  CLOSED  ASH  CAR 

This  coal  and  ash  handling  system  was  designed 
by  Lockwood,  Greene  &  Co.,  the  apparatus,  including 
the  conveyors,  charging  and  ash  cars,  motor-driven 
coal  car,  coal  and  ash  valves,  trackage,  etc.,  used  in 
this  equipment  was  designed  and  supplied  by  the  C. 
W.  Hunt  Co.,  Inc.,  West  New  Brighton,  N.  Y.  The 
trackage,  switches,  turnouts,  etc.,  are  all  of  Hunt  de- 
sign and  the  cars  have  outside  flanged  wheels,  per- 
mitting one  man  to  push  a  one-ton  load  around  a 
curve  of  13  ft.  radius.  The  coal  pockets,  which  are 
of  reinforced  concrete  faced  with  brick,  were  built 
by  the  Aberthaw  Construction  Company,  of  Boston. 


FORGED  STEEL  FITTINGS 

NUMEROUS  devices  have  been  used  to  form  the 
connecting  link  between  the  boiler  and  high- 
pressure  piping,  and  a  new  line  of  seamless 
forged  steel  fittings,  forged  from  a  single  piece 
of  open-hearth  steel  without  a  weld,  has  now  been  de- 
veloped by  the  American  Spiral  Pipe  Works  of  Chi- 
cago. The  nozzle  may  be  heated  and  the  saddle  flange 
bent  to  the  required  circle  so  that  there  is  no  separate 
part  to  become  loosened  when  heated.  This  flange  is 
of  sufficient  diameter  to  permit  the  use  of  power  riv- 
eters for  attaching  the  nozzle.  The  neck  under  the 
flange  is  heavier  than  the  remainder  of  the  body,  pro- 
viding against  the  working  strains  which  are  greatest 
at  this  point,  and  the  distance. between  flanges  is  suffi- 
cient to  allow  the  insertion  of  bolts  from  tlie  under  side 
thus  avoiding  the  use  of  studs.  In  line  with  this 
series  of  boiler  outlet  nozzles,  a  complete  line  of  forged 
steel   flanges   is    manufactured,    which,   by    test.    ha\e 


been  shown  to  be  stronger  than  either  malleable  iron  or 
cast  steel  flanges  of  the  same  size.  These  flanges  are 
especially  suited  for  high-pressure  steam  lines,  as  they 
are  unaffected  by  repeated  heating  and  cooling,  and 
expand  with  the  pipe,  thus  insuring  a  reliable  joint. 


MOTOR-DRIVEN  GEARED 
HEAD  LATHE 

ILLUSTRATION  herewith  is  a  motor  driven  16-in. 
geared  head  lathe  manufactured  by  the  Hendey 
Machine  Company,  Lorrington,  Conn.  The  ma- 
chine is  designed  to  meet  conditions  imposed  by 
the  use  of  high-speed  steels,  and  is  ideal  for  rush  jobs. 
The  controlling  levers  are  all  within  easy  reach  from 
one  position  in  front.  There  are  S  mechanical  changes 
of  speed  for  spindle  in  geometric  progression  with 
power  shaft  running  at  constant  speed.    Four  are  direct 


APPLICATION  OF  MOTOR  TO  GEARED  HEAD  LATHE 

through  the  tumbler  and  gear  cone,  and  4  through  the 
back  gearing.  There  is  a  minimum  spindle  speed  of 
11  r.p.m.  with  an  extreme  high  speed  of  approximately 
687  r.p.m. 

The  carriage  is  stopped  automatically  in  both  direc- 
tions when  either  feeding  or  screw  cutting.  This  ar- 
rangement is  invaluable  for  internal  work  to  shoulders, 
and  for  duplicating  pieces. 

The  machine  is  driven  by  a  234-hp.  Westinghouse 
motor,  running  000  to  1200  r.p.m. 


LoNGMONT  AND  BouLDER  CAPITALISTS  are  behind  a 
scheme  to  build  in  Larimer  County,  Colo.,  the  largest 
hydro-electric  power  plant  west  of  the  Mississippi  River. 
It  is  expected  to  generate  50,000  hp.  and  the  total  amount 
involved  will  be  $2,000,000. 

Surveys  have  been  completed  by  engineers  and  filings 
made  at  the  state  capitol.  The  syndicate  has  appropriated 
the  best  portion  of  the  Big  Thompson  River  for  power 
purposes.  The  plans  involve  the  diversion  of  the  water 
of  the  Big  Thonip.son  in  Estes  Park,  and  by  means  of 
tunnels  and  flumes,  convey  it  to  a  point  8  miles  this  side, 
where  a  mammoth  reservoir  can  be  constructed  at  com- 
paratively small  cost.  Another  series  of  tunnels  and 
flumes  will  carry  the  water  to  what  is  known  as  the 
canal  on  the  Loveland-Estes  Park  highway,  and  in  this 
way  secure  a  fall  of  1500  ft.  The  water  will  be  carried 
a  distance  of  approximately  22  miles  and  the  route  fol- 
lows that  of  the  Big  Thompson  where  the  fall  is  the 
greatest.  It  is  expected  to  furnish  electric  current  for 
illuminating  and  power  purposes  for  all  the  towns  of 
northern  Colorado. 
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AUTOMATIC  REGULATION  OF 
SUPERHEAT 

IN  the  temperature  regulation  for  superheated  steam 
2  practical  methods  are  available :  one  is  to  vary 
the  amount  of  steam  passing  through  the  super- 
heater at  any  one  time ;  in  the  other,  the  volume  of 
hot  gases,  passing  over  the  superheating  tubes,  is 
regulated.  The  first  has  the  objectionable  feature  that 
hot  gases  continue  to  flow  over  the  superheater  whether 
there  is  little  or  much  flow  of  steam  and  overheating- 
might  result.  The  second  method  is  made  use  of  in 
the  automatic  regulator  made  by  the  Heine  Safety 
Boiler  Co. 

In  the  Heine  superheater  the  flow  of  hot  gases  is 
direct  from  the  furnace  through  a  flue  communicating 
with  the  rear  of  the  superheater  chamber,  making  2 
passes  over  the  tubes  and  out  through  the  bottom  at 
the  front  where  a  damper  is  located.  Regulation  of 
this  damper  controls  the  amount  of  gas  passing 
through,  thereby  increasing  or  decreasing  the  temper- 
ature of  the  steam  as  desired. 


The  United  States  Civil  Service  Commission 
announces  an  open  competitive  examination  for  heating 
and  ventilating  engineer  and  draftsman,  for  men  only, 
on  Oct.  8  and  9,  191 3,  at  principal  cities  of  the  country. 
From  the  register  of  eligibles  resulting  from  this  ex- 
amination certification  will  be  made  to  fill  vacancies  as 
they  may  occur  in  this  position  at  $1200  per  annum,  in 
the  Office  of  the  Supervising  Architect,  Treasury  De- 
partment, Washington,  D.  C,  and  vacancies  in  other 
branches  of  the  service  requiring  similar  qualificatons, 
unless  it  is  found  to  be  in  the  interest  of  the  service  to 
fill  and  vacancy  by  reinstatement,  transfer,  or  promotion. 
Competitors  will  be  examined  in  the  following  sub- 
jects, which  will  have  the  relative  weights  indicated: 
I.  Practical  questions  in  heating  and  ventilating  (in- 
volving a  compete/nt  knowledge  of  mathematics  and 
plumbing,  and  of  heating  and  ventilation  of  buildings, 
both  theoretical  and  practical),  35;  2.  Drawing  and  de- 
sign (involving  ability  to  design  and  draw  plans,  etc., 
for  the  heating  and  ventilating  plants  of  modern  public 
buildings),  35;  3.  Training  and  experience,  30.  Com- 
petitors  should   provide   themselves   with   such   drawing 


fig.  1. 


ARRANGEMENT  OF  AUTOMATIC  TEMPERATURE  REGU- 
"  LATOR  WITH  HEINE  SUPERHEATER 


Situated  in  the  superheated,  steam  outlet  is  a  ther- 
mostat, consisting  of  2  metal  tubes  of  dififerent  coeffi- 
cients of  expansion.  This  arrangement,  suitably  con- 
nected to  a  small  ball  valve,  controls  the  supply  of 
compressed  air  to  a  diaphragm  which  is  connected 
through  a  lever  to  the  damper  rod. 

When  the  temperature  changes,  the  thermostat,  by 
the  unequal  expansion  of  tubes,  causes  the  ball  valve 
either  to  open  or  to  close,  thereby  allowing  air  to 
enter  or  leave  the  diaphragm  chamber  where  it  acts 
on  the  rubber  diaphragm  stretched  across  the  bottom. 
A  "saucer"  is  held  against  the  diaphragm  by  means  of 
springs,  which  force  this  saucer  inward  when  the  air 
pressure  is  removed.  This  movement  is  transmitted 
directly  to  the  damper  through  the  diaphragm  lever. 
If  the  temperature  of  the  steam  is  below  the  desired 
amount,  the  damper  is  opened,  allowing  a  greater 
quantity  of  heat  to  strike  the  superheater;  if  above, 
then  the  opposite  action  occurs. 

A  dial  and  an  adjusting  screw  on  the  thermostat 
allow  the  mean  steam  temperature  to  be  raised  or  low- 
ered as  desired. 

The  entire  apparatus  is  easily  applied  in  any  in- 
stalled plant,  requiring  a  change  only  in  the  steam 
outlet  and  a  proper  connection  to  the  damper  rod. 


FIG.    2.      AUTOMATIC    TEMPERATURE    REGULATOR    AND    SUPER- 
HEAT DAMPER   CONTROL   ON  LARGE   HEINE   BOILER 
AVITH   DOUBLE    SUPERHEATER 

instruments  and  materials  as  may  be  necessary,  other 
than  paper,  including  a  drawing  board  not  less  than  18 
in.  square. 

Applicants  must  have  had  not  less  than  4  yr.  of  prac- 
tical experience  in  the  designing  or  installation  of  heat- 
ing and  ventilating  systems  in  large  buildings.  A  tech- 
nical degree  in  heating  and  ventilating  engineering  will 
be  considered  equivalent  to  not  over  25^2  yr.  of  the  4 
specified.  A  rating  of  at  least  70  per  cent  in  the  sub- 
ject of  training  and  experience  is  a  prerequisite  for  con- 
sideration for  this  position.  Competitors  who  fail  to 
attain  an  average  rating  of  at  least  70  in  the  first  2  sub- 
jects will  not  be  eligible  for  appointment.  Under  an  act 
of  Congress  applicants  for  this  examination  must  be 
examined  in  the  State  or  Territory  in  which  they  reside 
and  have  been  actually  domiciled  in  such  State  or  Ter- 
ritory for  at  least  i  yr.  previous  to  the  examination. 
Two  days  of  6  and  7  hr.,  respectively,  will  be  allowed 
for  this  examination.  The  first  subject  will  be  given  on 
the  first  day  and  the  second  subject  on  the  second  day. 
Age,  18  yr.  or  over  on  the  date  of  the  examination. 

Persons  who  meet  the  requirements  and  desire  this 
examination  should  at  once  apply  to  the  United  States 
Civil  Service  Commission,  Washington,  D.  C,  or  to  the 
secretary  of  the  board  of  examiners  at  principal  cities, 
for  application  Form  1312.     No  application  will  be  ac- 
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cepted  unless  properly  executed  and  filed  with  the  Com- 
mission at  Washington  in  time  to  arrange  for  the  ex- 
amination at  the  place  selected  by  the  applicant.  In  ap- 
plying for  this  examination  the  exact  title  "Heating  and 
Ventilating  Engineer  and  Draftsman"  should  be  used. 


BOOKS  AND  CATALOGS 

One  who  was  not  in  it  and  yet  wishes  to  get  a  con- 
crete idea  of  what  happened  during  the  1913  flood  in  Ohio 
and  Pennsylvania,  should  read  a  little  book  issued  by 
the  Pennsylvania  Lines,  general  offices  Pittsburgh,  Pa., 
and  written  by  Lewis  S.  Bigelow,  entitled  "The  191 3 
Flood  and  How  it  Was  Met  by  a  Railroad."  While  it 
has  to  do  largely  with  the  railroad  affairs,  the  illustra- 
tions showing  track,  embankment  and  bridge  destruction 
and  the  scenes  during  the  flood  in  the  various  cities,  to- 
gether with  the  descriptive  text  of  hap])enings  at  the  time, 
give  a  vivid  picture  of  the  aw  fulness  of  the  situation 
and  the  tremendous  amount  of  labor  necessary  to  meet 
the  conditions  at  that  time  and  to  put  the  transportation 
facilities  back  into  normal  condition. 

SEPARATORS  FOR  REMOVING  OIL  from  ex- 
haust steam  under  vacuum  conditions  are  described  in  a 
24-page  pamphlet  lately  issued  by  the  Harrison  Safety 
Boiler  Works,  3144  N.  17th  St.,  Philadelphia,  Pa.  Certain 
interesting  information  on  the  general  subject  of  re- 
moving oil  from  exhaust  steam  and  from  water  con- 
densed therefrom  is  also  given.  The  publishers  of  this 
pamphlet  state  that  some  years  ago  they  experimented 
with  a  filtering  system  using  finely-divided  powdered 
substances,  which  gave  perfect  results  for  short  periods, 
but  proved  impracticable  because  of  the  rapid  clogging 
of  the  filter  and  the  excessive  resistance  presented  to 
flow.  Electrical  treatment  and  coagulation  have  also 
been  rejected  because  of  expense  and  complication  in- 
volved in  their  use.  The  mechanical  method  of  removing 
the  oil  from  the  steam  before  it  is  condensed,  by  means 
of  oil  separators,  is  therefore  recommended,  and  it  is 
claimed  to  prove  highly  efficient,  less  than  ^  to  }4  grain 
of  oil  appearing  in  a  gallon  of  the  condensate,  provided 
oil  of  a  suitable  quality,  which  will  not  vaporize  sensibly 
at  steam  temperatures,  is  employed. 

"SELECTING  MOTOR  EQUIPMENT  for  Elec- 
trically Operated  Hoists"  is  the  title  of  a  Bulletin  (Sec- 
tion 31 13)  just  issued  by  the  Industrial  and  Power  De- 
partment of  the  Westinghouse  Electric  &  Mfg.  Co.  This 
pamphlet  gives  interesting  data  and  information  on  the 
subject  of  hoisting  ecjuipment.  A  number  of  formulas 
applying  to  this  work  are  given,  together  with  examples. 
A  diagram  shows  connections  of  different  systems,  and 
the  bulletin  has  a  question  sheet  for  securing  data  on 
installations  of  this  kind. 

Descriptive  Leaflet  No.  3551  from  the  same  com- 
pany describes  and  illustrates  alternating-current  mag- 
netic switches,  designed  to  withstand  the  severest  forms 
of  industrial  service. 

"GUIDE  TO  THE  INTERNATIONAL  Refrigera- 
tion Exposition"  is  the  title  of  a  booklet  received  from 
The  Vilter  Manufacturing  Co.,  which  gives  a  description 
of  refrigerating  and  ice-making  machinery  in  the  various 
cities  which  will  be  visited  by  the  foreign  delegation  of 
refrigerating  engineers.  The  book  also  contains  maps  of 
several  of  the  cities,  and  brief  descriptions  of  their  in- 
dustrial development.  The  book  may  be  had  from  any  of 
the  Vilter  offices,  uix)n  request. 

A  NEW  CIRCULAR  on  Durabla  sheet  packing  has 
been  received  from  Durabla  Manufacturing  Co.,  114-118 
Liberty  St.,  New  York. 


A  LETTER  TO  USERS  of  4000  Brown  electric 
pyrometers  and  100  replies  are  presented  in  a  pamphlet 
from  the  Brown  Instrument  Company,  Philadelphia,  Pa. 

FROM  ELECTRIC  MACHINERY  Co.,  Minne- 
apolis, Minn.,  we  have  received  a  new  illustrated  circular 
on  induction  motors. 

FISHER  GOVERNORS,  reducing  valves,  etc.  are 
described  and  illustrated  in  a  new  catalog.  No.  B-3,  from 
the  Fisher  Governor  Co.,  Marshalltown,  Iowa. 

BELMONT  PACKING  for  steam,  water,  ammonia, 
hydraulic,  oil,  gases,  acids,  etc.,  is  described  and  illus- 
trated in  General  Catalog  No.  4  from  Clement  Restein 
Company,  of  Philadelphia. 

"FEEDING  BOILERS  in  Power  Plants,"  a  booklet 
just  issued  by  the  Deming  Company,  Salem,  O.,  dis- 
cusses the  power  pump  as  an  economic  factor  and  illus- 
trates some  typical  boiler  feed  pumps. 

ASBESTOS  PROTECTED  METAL  Co.,  Beaver 
Falls,  Pa.,  has  recently  issued  Bulletin  53,  devoted  to  the 
use  of  asbestos  protected  metal  in  connection  with  con- 
crete for  the  construction  of  roofs  and  curtain  walls,  a 
type  of  construction  which  the  company  calls  Asbestosteel. 

UNDERGRATE  DRAFT  and  its  relation  to  higher 
efficiencies  and  greater  economy  in  the  boiler  room,  forms 
the  introduction  to  a  pamphlet  recently  received.  This 
bulletin,  No.  14,  has  reference  to  the  Canady  system  of 
automatic  furnace  control  and  is  issued  by  Blaisdell- 
Canady  Co.,  90  West  St.,  New  York. 

DESCRIPTIVE  LEAFLET  No.  1698  issued  by  the 
Westinghouse  Electric  &  Mfg.  Co.,  covers  motors  for 
driving  intertype  and  linotype  machines.  The  char- 
acteristics necessary  for  this  service  are  explained  and 
application  views  shown  of  motors  driving  these  ma- 
chines. 

CONDENSATION  is  the  title  of  a  catalog  from 
Crane  Co.,  Chicago,  describing  and  illustrating  various 
types  of  Cranetilt  traps. 

Circular  No.  yy  A,  from  the  same  company,  deals 
with  Crane-Erwood  automatic  double-acting  nonreturn 
and  emergency  cut-out  valves. 

THE  TEXTILE  QUARTERLY  issued  by  the  West- 
inghouse Electric  &  Manufacturing  Co.,  is  as  its  name 
indicates,  a  publication  issued  every  3  months  devoted  to 
the  use  of  electricity  in  the  textile  industry.  The  cover 
is  a  unique  reproduction  of  a  piece  of  linen.  This 
particular  issue  is  devoted  to  motor  drive  in  the  silk 
industry,  and  a  number  of  interesting  motor  applications 
are  shown. 

AMERICAN  FUEL  SAVING  system  for  burning 
low  grade  fuels  is  described  in  a  pamphlet  recently  re- 
ceived. This  system,  it  is  claimed,  secures  the  most 
perfect  combustion  obtainable  in  boiler  furnaces,  pro- 
ducing little  ash  or  clinkers  and  practically  no  smoke. 
Copies  of  the  pamphlet  may  be  obtained  by  addressing 
American  Fuel  Saving  Co.,  1255  Leader-News  Bldg., 
Cleveland,  O. 

"MOREHEAD  TILTING  STEAM  TRAPS"  is  the 
subject  of  Catalog  No.  10  recently  received  from  the  More- 
head  Manufacturing  Co.,  of  Detroit,  Mich.  This  book  de- 
scribes the  Morehead  "Back  to  Boiler"  system  of  taking 
care  of  condensation,  giving  many  points  of  interest  and 
value  in  the  construction,  installation  and  operation  of 
steam  traps.  The  book  is  one  which  should  be  of  in- 
terest to  every  man  in  the  power  plant,  and  may  be  had 
upon  request  to  the  manufacturers. 
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TRADE  NOTES 

THE  FOLLOWING  LETTER  from  Fred  Heckler, 
Supt.  M.  P.  &  C,  Fremont,  O.,  which  the  Joseph  Dixon 
Crucible  Company  of  Jersey  City,  N.  J.  sends  us  is  of 
much  interest.  It  should  be  remembered  in  reading  this 
letter  that  the  trolley  wheel  probably  is  the  hardest 
worked  part  of  the  electric  railway  equipment  and  re- 
ceives scant  attention  until  there  is  trouble. 

"Referring  to  your  communication  of  May  i6,  which 
was  in  reference  to  your  Graphite  Cup  Grease  No.  2  which 
we  are  using  on  our  trolley  wheels.  We  have  been  using 
this  for  the  past  4  or  5  yr.  for  trolley  lubrication. 

"We  manufacture  our  own  trolley  wheels  and  they  are 
so  constructed  that  we  have  an  extra  large  chamber  for 
lubricant.  W^e  use  a  graphite  bushing  for  a  ^-in.  pin 
2  in.  long  only.  We  take  the  graphite  cup  grease  No.  2 
and  thin  it  slightly  with  oil,  making  it  somewhat  thinner 
in  the  winter  than  in  the  summer.  This  lubricant  is  then 
forced  into  the  chambers  of  the  wheel  with  a  force  pump 
in  our  shop  and  the  wheel  is  put  into  the  harp  attached 
to  the  pole  and  is  ready  for  service,  and  this  is  all  the 
lubrication  that  is  required  for  the  life  of  the  wheel.  In 
the  majority  of  cases  we  use  the  bushing  over  again  on 
the  second  wheel.  We-  have  an  air  prc^s  for  forcing 
these  bushings  in  and  out  of  wheel. 

"During  the  past  16  yr.  we  have  done  considerable 
experimenting  in  trolley  wheels  and  lubricants  with  dif- 
ferent kinds  of  trolley  wheels  and  different  kinds  of  lu- 
bricants, and  it  has  been  our  experience  that  the  Dixon 
Graphite  Cup  Grease  No.  2  is  the  best  lubricant  that  can 
be  obtained  for  this  purpose. 

"On  trial  equipments  we  have  operated  trolley  wheels 
for  7000  and  8000  miles ;  however,  in  figuring  up  our 
average  mileage  on  trolley  wheels  by  the  year,  taking  into 
consideration  wheels  that  are  lost,  broken  and  in  some 
cases  stolen,  our  average  mileage  is  approximately  4000 
miles." 

WESTINGHOUSE  ELECTRIC  &  MFG.  CO.  re- 
ports the  following,  among  recent  orders  for  textile  motor 
equipment : 

Rosemary  Manufacturing  Co.,  Roanoke  Rapids,  N. 
C.  Electric  Drive  is  used  throughout  this  plant  and  on 
the  _additional  300  looms  individual  drive  will  be  em- 
ployed, whereas  on  the  spinning  frame  a  total  of  16 
4-frame  motors  \vill  be  used,  these  motors  being  of  20 
and  25  hp.  capacity.  Individual  drive  will  also  be  used 
on  the  pickers,  the  motors  being  placed  on  the  "A"  frame. 
In  addition  to  the  above,  there  are  to  be  used  about  300 
hp.  in  motors  for  line  shaft  drive. 

Improvements  at  the  plant  of  the  W.  E.  Hooper  & 
Sons  Co.,  Baltimore,  Md.,  are  practically  completed,  and 
electric  drive  has  been  employed  throughout.  Power  is 
being  purchased  from  the  Consolidated  Electric  Lt.,  Ht. 
&  Pr.  Co.,  and  the  electrical  installation  is  said  to  be 
one  of  the  finest  in  Baltimore  and  vicinity,  150  motors, 
totalling  2000  hp.,  being  used. 

Cedar  Cliffs  Silk  Mills,  Chambersburg,  Pa.  Individ- 
ual drive  is  being  used  on  all  of  the  looms. 

Postex  Cotton  Mills  have  put  in  operation  their 
bleaching  plant,  and  as  in  the  rest  of  their  mill  electric 
drive  has  been  employed. 

Penn  Tapestry  Co.,  at  Glen  Riddle,  Pa.,  has  changed 
over  to  electric  drive  and  installed  a  generator  and  a 
number  of  small  motors. 

.  Stroock  Plush  Co.,  of  Newberg,  N.  Y.,  has  added  a 
400-kw.  engine  type  generator  to  its  power  equipment, 
as  well  as  350  hp.  in  motors,  including  motors  for  indi- 
vidual drive  on  its  plush  looms. 
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Positions  Wanted 

POSITION  WANTED— As  mechanical  draftsman  and  de- 
signer. College  graduate,  mechanical  engineer.  Completed 
two  correspondence  courses  in  drawing.  Over  year's  practi- 
cal drafting.  A-1  references.  Edward  Skillman,  Tribune, 
Kansas.  .  8-15-4 

POSITION  WANTED— Machinist,  Engineer  or  Master 
Mechanic.  Was  erecting  engines  for  Ingersoll-Rand  Co.  six 
years.  First  class  man  on  all  kinds  of  engines,  air  compres- 
sors and  pumps.  Can  indicate  and  do  all  repairs;  will  go 
anywhere.     Age   35.     Address   Box   317,   Practical    Engineer. 
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POSITION  WANTED— Swedish,  age  30,  journeyman 
I)lacksniith  with  6  years'  experience  as  master  mechanic  in 
large  sprinkler  and  steam  supply  house  and  4  years'  experi- 
ence in  repairing  steam  and  gasoline  engines.  Wish  position 
as  master  mechanic  or  general  foreman  with  a  sprinkler  and 
steam  supply  or  automobile  firm.  Address  H.  E.  Wackeline, 
Natic  Ave.,  Greenwood,  R.  I.  8-1.5-4 


POSITION  WANTED— As  Chief  Engineer  on  or  about 
September  1.5,  1913.  Age  40  yrs.,  with  25  yrs.'  Practical  and 
Theoretical  training,  5  yrs.  with  present  employer.  First 
class  New  York  License.  Own  Indicator  and  a  good  set  of 
tools.     Address  Box  311,  Practical  Engineer.  9-15-3 

POSITION  WANTED— As  Electrical  Engineer;  at  pres- 
ent in  charge  of  large  electrical  plant  in  New  York.  12 
years'  technical  and  practical  experience.  Strictly  sober  and 
industrious.     Address  William  Maclnally,  Pleasantville,  N.  Y. 

8-15-4 

POSITION  WANTED— As  Engineer  in  small  plant,  or 
assistant  in  a  large  plant,  by  man  of  28  yrs.  No  bad  habits, 
3  yrs.  machinist  experience;  understands  A.  &  D.  current; 
holds  local  engineer's  license.  C.  H.  Freeman,  57  North  St., 
P'lgin,  111.  9-1-3 

WANTED — Position  as  assistant  engineer  in  large  elec- 
tric power  plant  or  chief  in  small  plant;  14  years'  practical 
experience  operating  electrical  and  ice  making  machinery. 
Age  36,  sober  and  steady.  Correspondence  invited.  Address 
C.   E.   C,   Box  316,   Practical   Engineer.  10-1-1 

POSITION    WANTED— By    first-class    Steam  Engineer. 

A.  and  D.  current.     Can  give  results  and  best  of  reference. 

Sober    and    steady,    14    yrs.'   experience.      Address  Box    309, 

Practical   Engineer,  Chicago,   111.  10-1-1 


Help  Wanted 


WANTED — An  additional  suliscription  solicitor  wanted  16 
cover  towns  in  the  state  of  Indiana.  Excellent  chance  to 
earn  extra  money.     Write  to  Subscription   Department.       tr. 

^ ^ 

WOULD  LIKE  TO  HEAR  from  manufacturers'  agents 
who  are  interested  to  take  on  a  specialty  that  meets  with  a 
ready  and  permanent  sale  among  mills,  factories,  machine 
shops  and  power  plants  generally.  Address  Sales  Manager, 
Suite    No.   2710,    165    Broadway,    New   York.  10-1-1 


Patents  and  Patent  Attorneys 


PATENTS  THAT  PROTECT  AND  PAY.  Advice  and 
books  free.  Highest  references.  Best  results.  Promptness 
assured.  Send  sketch  or  model  for  free  search.  Watson  E. 
Coleman,  Patent  Lawyer,  624  F  Street,  Washington,  D.  C.    tf. 

PATENTS— C.  L.  Parker,  Attorney-at-Law  and  Solicitor 
of  Patents.  Patents  secured  promptly  and  with  special  re- 
gard to  the  legal  protection  of  the  invention.  Handbook  for 
inventors  sent  upon  request.  186  McGill  Building,  Washing- 
Ion,  D.  C.  tf. 

THE  PATENTOME  is  interesting  and  instructive.  A  lib- 
eral education  in  patents  and  how  to  get  them.  Free  on  re- 
quest. Establish,  1865.  Anderson  and  Son,  Patent  Solicitors, 
710   G   St.,   Washington,    D.    C.  10-1-2 

PATENTS— H.  W.  T.  Jenner,  Patent  Attorney  and  Me^ 
chanical  Expert,  606  F  St.,  Washington,  D.  C.  Established, 
1883.  I  make  a  free  examination  and  report  if  a  patent 
can  be  had  and  the  exact  cost.     Send  for  full  information,     tf. 


Wanted 


WANTED — Representatives  to  handle  as  a  side  line— a 
special  Health  and  Accident  policy  for  Engineers — paying 
$12.50  per  week  accident  and  $10.00  per  week  sick  benefit,  with 
other  additional  features.  Premiums  $3.00  quarterly.  Write 
Agency  Department,  Masonic  Mutual  Accident  Co.,  121  State 
St.,  Springfield,  Mass.  10-1-2 


WANTED — A  good  man  in  every  County  to  represent  us 
Can  make  from  $5  to  $10  a  day  selling  a  line  of  supplies 
necessary  in  every  boiler  room.  Write  for  particulars.  Max 
Machine   Company,   Clinton,   Mass.  10-1-1 

WANTED  EVERY  ENGINEER  to  have  our  pamphlet  for 
setting    valves    on    Corliss    Engines,    simple    and    compound 
with    one   or   two    eccentrics.      Sent    free.      Lindstrom's    Ma 
chine  Works,  200  South  Third  St.,  Allentown,  Pa.  tf 

IF  YOU  ARE  a  night  engineer,  spend  a  few  hours  each 
day  taking  subscriptions  for  Practical  Engineer.  You  will 
be  paid  well.  \\>ite  Subscription  Dept.  They  will  start 
vou  in  at  once. 


WANTED — Every    local    Engineers'    Association    to    have 
an    assortment    of    valuable    power    plant    books — Secretary 
write  at  once,  for  full  particulars.     Address  Dept.   C,   Prac 
tical  Engineer,  Chicago. 


WANTED — Secretary  of  local  Engineers'  Association  to 
write  us  at  once  in  regard  to  a  very  interesting  proposition. 
-Address   Practical   Engineer,   Circulation   Department. 

WANTED— ALL  STEAM  USERS  to  have  clean  boilers 
without  using  compounds  or  chemicals  in  any  form.  Write 
"Otis,"  No.  317  Norfolk  Ave.,  Buffalo,  N.  Y.  tf 


PATENTS  SECURED.  Legal  protection  our  specialty. 
Booklet  free.  Harry  Patton  Co.,  Suite  330,  McGill  Building, 
Washington,   D.   C.  tf. 


PATENTABLE     IDEAS     WANTED— Send     for     3     free 
books.     R.  B.  Owens,  28  Owens  Bldg.,  Washington,  D.  C.     tf. 


Educational  and  Instruction 


ENGINEERS'  POCKET  MANUAL.  175  pages,  edited 
by  University  of  Tennessee,  will  be  mailed  every  subscriber 
sending  in  one  new  subscription  to  Practical  Engineer.  Gild 
edges,  bound  in  leather. 


Miscellaneous 


ENGINEERS  AND  FIREMEN— Send  10c  in  stamps  for 
a  40-page  pamphlet  containing  a  list  of  questions  asked  by 
an  examining  board  of  engineers.  Stromberg  Publishing  Co., 
2703  Cass  Ave.,  St.  Louis,  Mo.  10-1-1 

IF  YOU  ARE  an  operating  engineer,  we  know  the  Fetta 
Hot  Process  Water  Purifier  will  interest  you.  We  would  he 
glad  to  have  your  request  for  further  information.  Address 
the  Fetta  Water  Softener  Co.,  Richmond,   Ind.  tf. 

ENGINEERS— DO  YOU  WANT  to  utilize  your  exhaust 
steam  for  heating  or  drying  purposes,  without  back  pressure 
on  your  engine?  If  so,  address  Monash  Engineering  Co., 
1413  W.  Jackson  Blvd.,  Chicago,  111.  tf. 

MAKE  MONEY  on  the  side.  Here's  your  chance  to  work 
out  some  money  for  yourself.  Get  subscriptions  for  Practical 
Engineer.  It  pays  well.  Just  drop  a  line  to  the  Subscription 
Dept.     They  will  tell  you.  tf. 
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Sparks  On  The  Advertising  Pages 


When  the  first  John  Jacob  Astor  tore  down 
the  five  buildings  on  Broadway,  New  York  City, 
to  build  the  Old  Astor  House,  there  appeared 
in  a  New  York  paper  this  advertisement: 

"To  Let,  for  one  or  more  years,  a  pleasant 
situation  and  an  excellent  stand  for  a  dry  goods 
store,  the  corner  of  Vesey  Street  and  Broadway. 
Inquire  for  particulars  of  John  Jacob  Astor,  cor- 
ner of  Pearl  and  Pine  Streets." 

This — a  '* store  building  to  let  notice" — was 
the  advertising  which  accompanied  the  erection 
of  the  biggest  hotel,  the  United  States  had 
known,  up  to  that  time;  a  building  which  was 
described  in  a  letter  written  by  a  leading  New 
York  resident: — "He  is  going  to  erect  a  New 
York  'palais  royal,'  which  will  cost  him  five  or 
six  hundred  thousand  dollars." 

Soon,  a  new  hotel  is  to  be  built  in  New  York. 
It  will  be  the  largest  hostelry  in  the  world,  with 
hundreds  of  rooms  and  a  cost  of  over  $12,000,000. 
Many  buildings,  including  two  of  New  York's 
leading  theatres,  will  be  torn  down  to  make  room 
for  this  Titan.  Already  the  advance  publicity 
notices  of  its  erection  have  appeared  and  it  is 
safe  to  predict  that  a  very  large  advertising 
campaign  will  precede  its  opening. 

Nowadays,  every  large  hotel  has  its  advertising 
department  in  which  is  prepared  booklets, 
announcements,  posters,  and  advertisements  for 
United  States  and  foreign  newspapers  and 
periodicals. 

It  is  well  known  that  many  modern  buildings 
are  erected  with  the  advertising  feature  in  view. 
Woolworth  on  a  European  tour  got  the  idea  of 
erecting  the  mammoth  Woolworth  building  from 
admiration  expressed  by  a  foreign  acquaintance 
over  the  Singer  building.  New  York.  He  decided 
that  the  new  central  home  of  his  5  and  10  cent 
stores  should  be  gigantic  enough  to  attract 
world-wide  attention.  And,  anyone  who  can 
read,  will  realize  that  this  building  was  52  stories 
well  invested  in  advertising. 


Even  in  the  smaller  cities — the  county  seats  — 
when  Messrs.  Jones  &  Smith,  merchants,  build  a 
$10,000  brick  store  building,  the  county  papers 
carry  advertisements  featuring  this  "Mammoth 
Mercantile  Emporium";  circulars  or  letters  are 
mailed  to  the  trade;  and  the  completion  is  at- 
tended by  a  "Grand  Opening"  with  orchestra, 
flowers,  and  souvenirs. 

In  fact,  as  we  look  around  us  we  see  that  every 
conceivable  medium  is  turned  to  the  uses  of  ad- 
vertising. The  reason  is  clear. — Advertising  is 
the  sixth  sense  of  the  American  people.  No 
other  people  have  progressed  so  fast.  No  other 
people  have  contributed  so  much  to  the  improve- 
ment and  wealth  of  the  world.  No  other  people 
approach  them  in  intelligence.  Because;  no. 
other  people  have  so  developed  the  sense  of 
advertising. 

It  is  no  exaggeration  to  say  that  the  man  who 
fails  to  follow  and  read  advertisements  is  prac- 
tically as  much  out  of  touch  with  our  real  life  as 
a  man  marooned  on  a  South  Sea  island. 

There  are  men  who  read  the  advertising  sec- 
tions of  magazines  before  turning  to  its  editorial 
pages.  You  will  recall,  that  a  few  weeks  ago  we 
quoted  on  this  page  an  acknowledgment  of  this 
habit  by  William  E.  Gladstone,  "the  Grand  Old 
Man  of  England." 

Just  now  Mr.  H.  U.  Cooper  of  St.  Charles, 
Minnesota,  sent  us  a  letter  well  worth  quoting  in 
this  connection: 


"I  think  your  magazine  is  the  best  published. 
One  feature  that  I  like  in  particular  being  the  one 
you  started  recently  in  which  you  describe  in 
detail  the  important  new  plants  that  are  going  in. 

"I  also  enjoy  the  department  devoted  to  the 
descriptions  of  the  little  kinks  that  brother  engi- 
neers have  found  help  them  in  their  daily  work. 

"AND  ABOVE  ALL,  I  LIKE  THE  ADVER- 
TISING SECTIONS.  I  always  read  them  first 
and  they  get  as  thorough  a  perusal  as  the  edi- 
torial matter,  for  I  find  them  to  be  very  valuable." 
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HIGH-DUTY  AIR-LIFT  WATER  PLANT 

Discussion    of    the    Air-Lift    System    Together    with  the  Results  of  a  Practical  Test 

By  C.  F.  Ivins 


OST    FAILURES    OF    AIR-LIFT    in- 

Mstallations  are  resultant  from  the  fun- 
damental cause  of  lack  of  knowledge 
of  local  conditions,  either  applying 
air-lift  to  a  condition  that  does  not 
warrant  it  and  that  could  be  far  more 
readily  and  cheaply  met  by  the  direct 
pumping  system,  or  installing  air-lift  without  a 
knowledge   (1)   of  the  supply — the  yield  and  drop  of 


A  fairly  accurate  knowledge  of  local  conditions  is 
obviously  necessary  to  predict  or  estimate  upon  pro- 
duction and  costs ;  but  with  this  as  an  hypothesis,  it 
is  now  possible  to  proceed  in  a  scientific  manner,  rec- 
ognizing the  laws  and  principles  that  apply  to  this 
system  and  utilizing  the  data  and  information  that 
have  been  compiled  from  experiments  and  observa- 
tions conducted  by  manufacturers  and  bodies  inter- 
ested in  this  subject. 


PIG.   1.      INTERIOR  OF  POWER  HOUSE   AT   PLAINPIELD    WATERWORKS 


the  wells,   (2)   or  the  demand  for  a  sustained  or  aug-  Where  the  water  supply  to  be  drawn  from  is  self- 

meuted   consumption.  maintained,   nonfluctuating  and   of  known   level,  also 
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the  lift  and  volume  desired  is  specified,  the  results 
can  be  accurately  and  scientifically  determined  by  ad- 
justing the  length  of  the  air  and  discharge  pipes  to 
give  the  ideal  submergence  which  will  determine  the 
air  pressure  in  pounds  required ;  viz. :  Submergence  in 
ft.  X  0.434,  while  the  selection  of  the  size  and  ratio  of 
air  and  discharge  pipes  will  be  determined  by  the 
amount  of  water  desired,  and  which  can  be  produced 
by  the  least  amount  of  air. 

Many  municipal  plants  are  working  today  giving 
economical  and  satisfactory  results  from  the  air-lift 
system,  but  few  with  an  exact  knowledge  of  their 
overall  efficiency,  or  figures  to  show  how  far  they 
fail  to  obtain  the  potential  results.  It  is  accordingly 
the  purpose  of  this  article  to  illustrate  and  describe 
a  typical  municipal  water  supply  plant  where  the  air- 
lift system  has  been  in   operation   for  one  year,   and 


uct  of  the  surrounding  water  shed  and  is  quite  sus- 
ceptible to  weather  conditions;  the  levels  of  the  wells 
fall  with  the  continuance  of  a  drought  and  rise  com- 
mensurately  with  floods  and  wet  weather.  The  flow 
of  the  wells  is  free,  however,  and  the  drop  of  the 
water  in  any  of  them  responds  actively  when  pump- 
ing on  any  in  the  vicinity. 

The  other  source  of  supply  is  that  which  lies  in 
the  rock  below  the  gravel  strata,  and  is  known  to 
permeate  the  crevices  and  seams  as  far  down  as  400 
ft.,  the  depth  to  which  any  wells  have  yet  been 
driven.  This  water  is  to  a  certain  degree  separate 
and  distinct  from  the  upper  waters,  and  has  certain 
chemical  differences,  which  leads  to  the  conclusion 
that  the  waters  are  sealed  at  the  rock  and  have  no 
connection,  in  that  region  at  least,  but  probably  take 
their  source  from  some  distant  point  where  the  deep 


FIG.  2.     DEEP  GRAVEL  WELL  AT  PLAINFIELD  WATERWORKS 


the  results  of  tests  taken  at  the  end  of  that  time  in- 
dicate that  the  system  approaches  the  excellent  fig- 
ure of  40  per  cent  efficiency,  and  the  fuel  cost  does 
not  exceed  $0.00557  per  thousand  gal. 

Character  of  Water  Supply 

'J'HE  plant  in  question,  the  Plainfield-Union  Water 
Co.,  is  situated  in  the  vicinity  of  New  York  in  a 
valley  whose  bed  has  a  deep  layer  of  sand  and  gravel 
above  the  rock,  which  lies  at  various  depths  below 
the  surface  to  about  100  ft.  The  sand  and  gravel  as 
well  as  the  rock  are  most  prolific  in  their  water  bear- 
ing qualities,  and  there  is  this  peculiarity,  that  at  this 
point  there  seem  to  be  2  separate  and  independent 
supplies  of  water.  The  gravel  supply  that  stands  at 
about  34  ft.  below  the  surface  of  the  ground  and  ex- 
tends to  the  rock,  saturating  the  sand  and  gravel 
and  having  a  generally  southern   trend,   is  the  prod- 


rock  strata  outcrop,  giving  a  connection  between  the 
surface  and  deep  supplies  which  is  well  shown  by  the 
fact  that  when  water  has  been  reached  in  a  deep  well, 
it  rushes  up  through  the  casing  and  stands  at  the 
same  level  as  the  water  in  the  gravel  wells  in  the 
vicinity,  indicating  a  pressure  on  the  rock  water  pro- 
duced by  a  head  equal  to  the  height  of  the  gravel 
water. 

To  exemplify  this  condition  we  have  a  deep  well 
and  a  gravel  well  adjoining,  and  pumping"  from  one 
does  not  affect  the  other,  although  wells  of  its  own 
kind  in  the  vicinity  will  be  drawn  down  considerably. 

This  condition  holds  good  regarding  individual 
wells,  but  when  the  level  in  either  set  has  been  af- 
fected for  a  considerable  period  through  continued 
pumping,  then  the  level  in  the  other  set  of  well  will 
begin  to  show  its  connection  by  a  corresponding 
drop. 
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The  Old  Plant 

QN  the  site  in  question  was  a  plant  of  the  ordinary 
direct  suction  type,  equipped  with  2  vertical  du- 
plex triple  expansion  condensing  steam  pumps  of  5 
and  6  million  gallons  per  day  capacity,  that  pumped 
the  water  from  a  series  of  wells,  forced  it  into  a  140- 
ft.  stand  pipe  and  maintained  a  working  pressure  of 
about  65  lb.  The  wells  in  this  system  were  sunk 
through  the  gravel  to  the  face  of  the  rock,  and  fitted 
with  a  20-ft.  length  of  screen  to  admit  the  water  freely 
and  sustain  the  sides  of  the  well ;  moreover,  the  cas- 
ings were  cut  ofif  at  20  ft.  below  the  ground  level  and 
all  joined  in  series  by  a  suction  pipe,  sealing  and  con- 
necting them  to  the  pump  cylinders  which  were 
themselves  set  in  caissons  sunk  20  ft.  deep. 

Plans  were  made  to  install  an  air-lift  plant  and  it 
was  desired  to  utilize  the  supply  from  the  rock  wells 
and  dififerentiate  the  2  systems,  so  that  the  suction 
method  on  the  gravel  could  be  used  independently  of 
the  air  on  the  rock,  or  they  could  be  used  in  conjunc- 
tion. 

The  Deep  Wells 

^BOUT  14  deep  wells  were  drilled  to  a  depth  of  be- 
tween 350  and  400  ft.,  occupying  an  extended  area 
of  ground  and  separated  by  at  least  20  yd.  These 
wells,  as  well  as  all  the  other  drilling  on  the  prem- 
ises, were  drilled  by  P.  H.  and  J.  Conlin  of  Newark, 
N.  J.  They  were  10  in.  in  diameter,  having  a  cas- 
ing driven  down  to  and  a  short  way  into  the  rock, 
effectively  sealing  off  the  upper  from  the  lower  wa- 
ter. These  wells  were  considered  able  to  furnish 
more  than  an  adequate  supply  for  all  emergencies, 
but  should  the  event  arise  in  which  they  might  be 
drawn  down  excessively,  it  was  determined  to  pro- 
vide another  source  of  supply  and  to  tap  the  gravel 
waters  and  pump  them  by  air. 

By  this  arrangement  they  could  alternate  between 
the  2  sets,  and  as  it  were,  give  one  a  rest  and  allow 
it  to  assume  its  normal  condition  by  drawing  the 
supply  from  the  other  set,  or  else  operate  several 
wells  of  each  set  in  conjunction,  thereby  maintain- 
ing a  higher  water  level  than  would  be  affected  by 
pumping  from  one  kind  alone. 

To  install  an  air  and  discharge  pipe  in  one  of  the 
already  existing  gravel  suction  wells  would  appear 
to  be  the  next  step  and  have  then  an  air-lift  from  the 
gravel,  but  here  this  difficulty  presents  itself.  By  so 
doing  will  we  have  a  submergence  that  will  produce 
satisfactory  results,  that  is  to  say  for  our  given  lift, 
have  we  the  right  percentage  of  submergence?  This 
is  a  simple  matter  of  fact  and  information,  ana  re- 
ferring to  tables  we  find  that  for  a  lift  of  about  70 
ft.,  which  we  have  roughly  computed,  the  percent- 
age of  submergence  will  be  between  60  and  65  per 
cent.  To  obtain  this  condition  a  10-in.  well  was 
drilled  and  cased  to  the  rock  about  90  ft.  deep,  the 
size  of  the  tools  was  then  reduced  to  8  in.,  and  the 
well  extended  to  a  depth  of  200  ft.  below  the  surface. 
The  well  then  stood  10  in.  in  diameter  to  the  rock ; 
from  there  it  continued  throughout  its  length  8  in. 
in  diameter. 

A  pipe,  plugged  on  one  end,  a  trifle  smaller  than 
the  well,  fitted  to  a  20-ft.  length  of  screen  with  a  short 
reducing  coupling  was  let  down  into  the  well,  so  that 
the  reducing  coupling  rested  on  the  shoulder  of  the 
rock  where  the  well  was  reduced  to  8  in.,  and  sus- 
pended the  pipe  in  the  rock,  while  the  screen  had  fit- 
ted to  it  a  pipe  that  extended  to  the  surface.  The 
outlet  pipe  that  cased  the  well  in  the  first  place  was 


then  withdrawn  entirely,  and  we  have  here  the  re- 
sult of  the  gravel  water  flowing  in  through  the 
stream  and  down  the  pipe  in  the  rock.  It  is, 
however,  confined  by  the  plug  in  the  bottom  of 
that  pipe  which  effectually  keeps  the  2  waters 
separate,  and  itself  serves  as  a  well  or  repository 
for  the  gravel  water,  and  provides  the  extra  depth 
necessary  for  the  specified  submergence.  Subse- 
quent experiments  proved  this  arrangement  to  be 
effective  and  satisfactory,  and  to  warrant  the  drill- 
ing and  equipment  of  several  wells  of  this  type. 
These  wells,  however,  are  intended  to  be  auxiliary 
and  to  serve  in  time  of  emergencies  or  alternate  with 
the  deep  wells  in  time  of  drought,  and  while  they  are 


FIG.    3.      EXHIBITION    WKLL    WITH    UilBKKLLA    TOP    DEFLECTOR 

considered  independent  of  the  rock  wells,  their  level 
or  static  head  remains  about  the  same  as  that  of  the 
rock  wells. 

First  Test  of  Rock  Wells 

A  TEMPORARY  plant  was  installed  upon  the 
ground  to  test  each  well  and  determine  as  nearly 
as  possible  its  yield,  drop  and  character  and  if  the 
result  was  not  satisfactory,  it  was  either  abandoned 
altogether  or  continued  down  until  better  results 
were  attained.  In  this  way  only  could,  with  any  ac- 
curacy, be  determined  the  number  of  wells  needed, 
the  amount  of  water  attainable,  and  the  size  and  char- 
acter necessary  to  produce  the  desired  amount  of  wa- 
ter. 

For  this  work  a  small  Ingersoll-Rand  steam  driven 
air  compressor  was  installed  and  pipes  were  laid  to 
3  wells,  at  the  expense  of  the  water  company.  The 
offers  of  3  air-lift  concerns  to  equip  one  well  each  in 
their  own  manner  and  run  a  competitive  test,  were 
then  accepted,  the  company  demanding  that  they 
should  conform  to  standard  form  in  conducting  their 


984 


PRACTICAL     ENGINEER 


October  15,  1913 


tests  and  compiling  their  results,  and  that  the  tests 
themselves  should  be  conducted  in  the  presence  of 
and  subject  to  the  approval  of  the  superintendent  or 
his  inspector.  As  these  3  wells  were  presumably  all 
of  about  the  same  size,  depth  and  capacity,  a  final 
standard  of  efficiency  would  be  set  for  each  concern, 
indicative  of  the  duty  of  its  respective  type  of  plant, 
and  conclusions  of  superiority  would  be  drawn  from 
that  criterion. 

This  figure  was  the  percentage  of  power  theoret- 
ically used  in  raising  from  the  well  the  actual  num- 
ber of  gallons,  the  actual  number  of  feet,  to  the 
amount  of  power  consumed  by  the  machine  in  pro- 
ducing the  amount  of  air  necessary  for  the  work,  or 
in  other  words,  the  percentage  of  water  horsepower 
to  air  horsepower.  This  is  assumed  to  be  the  efifi- 
ciency  of  the  system. 

In  Table  I  are  shown  the  results  of  the  test  on 
well  I,  which  was  assigned  to  the  Harris  Air  Pump 
Co.  of  Indianapolis,  Ind.,  and  the  method  used  b}^ 
all  in  keeping  the  results  and  comparing  the  records. 


This  method  of  keeping  the  tests  was  found  most  in- 
clusive and  indicative  of  the  performance  of  each  well 
and  can  be  applied  separately,  as  well  as  collectively. 

The  final  figure,  30.9  per  cent  efficiency,  was  the 
best  obtained  from  any  of  the  competitors  and  was 
considered  very  good,  in  view  of  the  fact  that  the 
plant  was  a  temporary  and  makeshift  variety,  and 
the  compressor  was  not  especially  economical  in  its 
consumption  of  steam.  The  figures  obtained  from 
this  preliminary  test  are  valuable,  however,  in  com- 
puting for  future  needs,  for  from  this  representative 
well,  we  know. 

First — The  number  of  gallons  the  well  yields  at 
maximum  efficiency. 

Second — Amount  of  air  required. 

Third-i-Drop,  which,  plus  the  static  head  gives  the 
distance  required  to  lift  the  water. 

From  these  are  derived  the  pressures  necessary 
to  start  and  run  also  the  horsepowers  and  efficiency. 

That  almost  any  amount  of  water  may  be  gotten 
from  a  well  up  to  the  limit  of  the  yield  of  that  well 


PIG.    4.      AIR    COMPRESSOR    IN    POWER    HOUSE    OF    PDAINFIELD  WATERWORKS 


TABLE  I.     TEST  WITH  HARRIS  SYSTEM  DEEP  WELL 
No.   1,   300  Ft.   Deep 

Casing     93  ft.  x  10  in. 

Air    pipe .  158  ft.  x  2  in. 

Discharge    163  it.  x  6V4.   in. 

Static    head 37  ft. 

Pumping    level 60  ft. 

Drop    - 23   ft. 

Elevation    5  ft. 

Total   lift 65  ft. 

Submergence 98  %    ft. 

Percentage  of  submergence 60.2 

Pressure   start 55   lb. 

Pressure    running 47  %     lb. 

Gallons    per    minute 499 

Water    hp 8.19 

R.p.m 92 

Receiver  pressure    51 

Feet  per   minute 197 

Air  hp 27.18 

Air  per   gal 0.394  ft. 

Over-all   efficiency 30.9 

Shut   in   press 42  % 

Temperature    of   water 54  Deg. 

Duration    of   run 2   hours. 


itself,  is  a  reasonable  statement  to  make  for  this  sys- 
tem, for  by  forcing  an  unlimited  supply  of  air  through 
the  pipe,  we  could  practically  blow  the  water  out 
and  draw  it  down  to  a  point  where  the  submergence 
would  be  so  slight  that  we  would  be  obtaining  a  min- 
imum of  economy  and  forcing  our  well  to  a  point  of 
least  efficiency.  What  must  be  sought,  however,  is 
the  relative  point  between  air,  water  and  lift  that 
gives  the  greatest  efficiency.  Table  II  illustrates 
this  and  shows  the  result  of  test  taken  from  one  well 
to  determine  that  point.  With  the  compressor  run- 
ning at  different  speeds,  the  water  production  was 
measured  and  the  pressures  noted,  and  we  were  able 
to  show  the  rise  and  fall  in  the  relative  efficiencies 
as  the  speed,  viz. :  air  production  was  changed. 
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TABLE    II.      RELATION    BETWEEN    AIR,  WATER  AND    PRESSURE 

R.p.in 120  100  80  75  65 

Free  air  per  minute 255  213  170  160  138  cu.  ft. 

Gallons  water  per  minute ...  3'80  337  312  280  205 

Drop    of    well 21ft.        18.5  ft.     16  ft.        16  ft.        14  ft. 

Air    per    gallon 672  ft.  633  ft.  545  ft.  572  ft.  673  ft. 

Pressure      42  43  44  44  45 

Efficiency    19  20.5  23.4  22.5  18.8% 

It  is  to  be  noted  that  the  greatest  amount  of  wa- 
ter is  produced  by  the  greatest  amount  of  air,  and 
also  the  other  extreme ;  but  there  is  a  point  where 
1  gal.  is  produced  by  the  smallest  fraction  of  a  cubic 
foot  of  air,  and  this  point  corresponds  with  the  point 
of  greatest  power  efficiency,  where  the  relation  be- 
tween air  horsepower  and  the  water  horsepower  is 
greatest,  and  as  in  this  plant,  so  in  any  other  plant 
can  likewise  be  determined  an  input  of  air  that  will 
produce  the  most  economical   results. 

The  New  Plarft 

PRELIMINARY    test    having    proved    conclusively 
P  that  there  was  abundant  water  to  be  had,  a  large 

addition  to  the  power  house  was  built  and  without 
interfering  with  the  working  of  the  old  plant,  there 
were  installed  2  Ingersoll-Rand  cross-compound  con- 
densing air  compressors,  with  Corliss  steam  gear  and 
of  the  latest  and  most  refined  type  OC.  3.  The  main 
receiver  was  connected  to  air  mains  of  4  in.  and  6 
in.  diameter,  and  to  these  trunk  lines,  the  wells  were 
joined  by  2-in.  lines  with  provisions  for  cutting  out 
^  any  well  or  series  of  wells  as  desired. 
W  The  wells  themselves  were  equipped  by  the  Har- 

ris Air  Pump  Co.  with  its  patented  20th  Century 
foot  piece  and  umbrella  top  discharge,  and  the  dis- 
charge of  the  wells  was  carried  by  gravity  to  a  500,- 
000-gal.  reservoir,  from  which  the  steam  pumps  took 
their  supply  for  distribution. 

After  this  plant  had  been  in  operation  about  one 
year,  it  was  decided  to  make  a  test  and  determine 
how  the  wells  had  been  affected,  and  also  what  was 
the  general  working  condition  of  the  system.  Under 
normal  conditions  of  water  production  and  steam 
consumption,  8  wells  working  simultaneously  were 
giving  an  ample  supply  of  water,  and  the  compressor 
governed  by  the  pressure  regulator  was  making  about 
77  r.p.m.  As  it  was  obviously  impractical  to  meas- 
ure either  the  supply  of  air  or  the  discharge  of  water 
from  each  well  individually  and  thereby  obtain  the 
efficient  working  of  each  well,  a  much  simpler  and 
more  ingenious  method  was  employed  in  determining 
the  theoretical  percentage  of  submergence  for  the 
well  in  question  and  then  proceeding  to  adjust  the 
air  throttle  at  the  well,  at  the  same  time  noting  tlie 
change  of  pressure  which  would  denote  the  change 
in  submergence. 

When  the  submergence  was  so  adjusted  that  it 
comprised  with  the  total  discharge  pipe  the  right 
percentage  of  submergence,  we  may  assume  that  the 
well  was  working  at  its  most  economical  point.  The 
result  of  this  adjustment  is  shown  in  Table  III  for 
each  well  and  in  each  case  an  average  was  taken  to 
indicate  the  general  performance  of  the  system.  The 
length  of  discharge  pipe  in  each  well  has  been  taken 

TABLE     III.       REPORT    OF    TEST    MADE    AT    PLAINPIELD,     N.    J., 
MARCH  25th,   1912 

No.   of  wells 3  4  5  6  8  9         10       11 

Depth 350'    400'    350'    300'     304'    350'    350'    350' 

Length  of  discharge  (100%)  204  204  203  204  210  217  205  213 
Starting  pressure  (lbs.)...  66  60  60  65  65  65  65  65 
Running  pressure  (lbs.)....  59  55  55  57  56  60  54  55 
Shut   in  pressure    (lbs.)....    53        51        50        54        51        54        48        50 

Submergence,   per  cent 60        57.5     56.5    61        56        57        53.5     54 

Submergence   (ft.)    122      117      115      124      117      124      110      115 

Lift    (ft.)     82        87        88        80        93        93        95        98 

Free  air  constant 400    .432     .440     .387     .462     .447     .485     .489 

Average   submergence    118  ft. 

Average  percentage  of  submerg 57% 

Average  lift    89.5  ft. 

Average  constant 443 


as  100  per  cent,  and  knowing  the  lift  to  be  somewhere 
between  80  and  90  ft.,  we  find  from  tables  that  the 
percentage  of  submergency  is  between  55  and  60  per 
cent,  consequently  we  admit  just  that  amount  of  air 
to  the  well  that  will  draw  down  the  water  to  a  point 
that  gives  the  shut-in  pressure  that  determines  the 
correct  submergency. 

The  free  air  constant  is  an  arbitrary  figure,  de- 
duced from  practice  and  theory,  and  denotes  the  frac- 
tion of  a  cubic  foot  of  free  air  that  should  be  required 
to  lift  one  gallon  of  water  through  a  given  distance. 

This  simple  adjustment  resulted  in  a  great  saving 
of  power  for  on  returning  to  the  power  house,  it  was 
found  that  the  compressor  had  slowed  down  to  67 
r.p.m.,  the  pressure  being  constantly  maintained  by 
the  regulator,  and  that  the  wells  were  delivering  the 
same  amount  of  water.  We  can  accordingly  say  that 
during  the  time  that  had  elapsed  since  the  system 
was  first  operated  the  wells  had  changed  in  some  re- 
spects, and  in  other  cases,  the  throttles  were  admit- 
ting more  air  than  economy  demanded.  This  is  one 
instance  where  as  much  as  10  per  cent  of  power  may 
have  been  saved. 

With  these  wells  in  proper  adjustment,  it  was  de- 
sired to  determine  the  amount  of  water  lifted,  like- 

TABLE   IV.     TEST 

Time,   a.m 10:05  10:20  10:35  10:50  11:05 

Compressor,  r.p.m 67  67  67  67  65 

Working  pressure 69  69  69  69  68 

Water  lift  reservoir.  ..  .30%  in.  31%  in.  30  in.  33%  in.  32%  m. 
Rate  of  pump  encounter .    7743'  8201  8654  9087  9561 

Steam   pressure 115  109  114  114  104 

Average  revolution  of  compressor  per  minute B6.6 

Average  working  pressure    68.8 

Revolution  of  pump  in  one  hour 1818 

Size  of  duplex  pump  cylinders 20  V2  x  24-in.  stroke 

Gallons  per  revolution    137.2 

Gallons  pumped   in   one   hour 249,429.6 

Gallons  pumped  per  minute   (displacement) 4157.1 

Estimate  slippage,  10% 415 

Actual  gallons  pumped  per  minute 3742 

Size  of  reservoir 250  x  22  ft. 

Gallons  in  reservoir  per  inch 2437.5 

Loss  in  reservoir  in  one  hour 1%    in. 

Loss  in  reservoir  in  gallons 5586.5 

Loss  in  reservoir  per  minute 93.1 

Actual  gallons  pumped  per  minute 3649 

In  order  to  check  the  slippage  of  pump,  a  test  wa.s  run  on  the  reser- 
voir with  the  wells   alone,   stopping  the  pump. 

Time   of   test 15  pin. 

Water  lift  in  reservoir  increased 16  in. 

Gallons   pumped   per  minute 3666 

r  Steam  cylinder,  34x30 
Size   of   compressor  used -^  Air   cylinder,    32%  x21% 

[Stroke  of  all  cylinders,  27  in. 

Cu.  ft.  displacement  in  compressor  per  rev 23.77 

Average   revolution   per   minute 66.6 

Cu.   ft.    free   air  per  minute   displacement 1583 

3666  gallons  per  minute  lifted  89.5  ft.  equals  82.85  w.hp. 

w.hp.  divided  by  i.hp.  equals  39.26%  efficiency. 

wise  the  power  required  to  produce  the  air  for  this 
work.  As  the  water  was  flowing  into  the  reservoir 
from  a  number  of  discharge  pipes  this  could  not  be 
accomplished  there,  and  therefore  it  must  be  meas- 
ured as  it  passed  through  the  steam  pumps  on  its 
way  to  the  stand-pipe  with  due  allowance  for  fluctu- 
ations in  the  reservoir.  The  power  required  to  com- 
press the  air  was  determined  from  indicator  cards 
taken  from  the  steam  end  of  the  compressor. 

The  results  of  this  test  are  shown  in  Table  IV, 
together  with  an  incidental  run  with  the  pump  shut 
down  to  check  the  slippage  of  the  pump,  and  also 
check  the  actual  pumpage. 

From  these  figures  we  draw  our  general   conclu- 
sions as  to  the  economv  and  efficiency  of  the  system. 
3666  gal.  p.m.  lifted  89.5  ft.  = 
3666  X  89.5  X  8.33 

=  82.85 

33,000 
I.hp.  in  steam  cylinder,  211. 
w.hp.  82.85 

= =  39.  +  per  cent 

i.hp.  211 
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What  might  appear  at  first  to  be  a  large  discrep- 
ancy between  the  effective  power  and  that  actually 
expended  is,  however,  readily  accounted  for  when  one 
considers  the  inherent  characteristics  of  compressed 
air  and  realizes  that  there  are  certain  unpreventable 
losses  that  must  always  be  reckoned  with ;  viz.,  me- 
chanicaL  friction,  compression  not  isothermal,  ther- 
mal change  between  receiver  and  point  of  application, 
friction  of  air  in  pipes,  and  slippage  of  water  m  the 
discharge  pipe. 

These  losses  can,  however,  be  greatly  reduced  by 
proper  provision,  and  in  this  case  we  may  safely  say 
that  losses  due  to  mechanical  friction,  and  adiabiatic 
compression  have  been  reduced  to  a  minimum  by  pro- 
viding a  compressor  of  most  refined  and  improved 
type,  while  the  friction  of  the  air  in  pipes,  and  slip- 
page of  water  have  been  likewise  affected  by  the  de- 
sign and  selection  of  the  well  equipment.  The  losses, 
therefore,  are  those  that  we  cannot  expect  to  lessen 


substantially,  due  to  the  difference  in  temperature  of 
the  air  at  point  of  delivery  and  of  application  with 
the  cold  water. 

Just  what  the  fuel  consumption  of  the  air  plant 
alone  was,  we  were  not  able  to  determine,  but  taken 
in  conjunction  with  the  steam  pumps  which  were 
forcing  the  same  volume  of  water  against  a  head  of 
150  ft.,  the  entire  plant  was  handling  on  an  average 
day  approximately  5,700,000  gal.  and  consuming  12 
tons  of  coal. 

Given  $2.60  as  a  fair  price  per  ton,  this  would  be 
about  $0,005  per  thousand  gallons  pumped.  The  re- 
sult of  this  installation  may  well  be  considered  a  con- 
clusive and  demonstrable  denial  to  contentions  and 
assertions  that  the  air-lift  as  a  system  is  extravagant 
and  uneconomical ;  for,  given  its  proper  sphere  of  ope- 
ration and  due  care  and  provision  in  selecting  and  in- 
stalling, results  may  be  realized  that  permanently  rec- 
ommend and  establish  its  use. 


COMBUSTION  CHAMBERS  FOR  BOILERS 

Slight  Changes  Which  Have  Raised  Efficiency 

By  Everard  Brown 


NOT  a  great  many  years  ago  the  proper  size  of 
the  combustion  chamber,  especially  as  regards 
height,  under  the  horizontal,  water-tube  type  of 
boiler,  was   not  given   much   consideration.     In 
fact,  the  tendency  was  to  keep  the  boiler  as  low  as 
possible  in  order  to  keep  down  the  initial  cost  of  instal- 
lation.    More  modern  practice,  however,  has  demon- 


PIG.    1.      TILE   BAFFLE   TO   AID   COMBUSTION 

strated  the  fallacy  of  this  idea  and  has  proved  that,  up 
to  a  certain  size,  of  course,  the  larger  the  combustion 
chamber  the  better  will  be  the  operating  results,  both 
economic  and  otherwise. 

Unfortunately,  there  are  many  of  the  old  style 
boiler  plants  still  in  operation  and  it  is  up  to  the 
operator  in  each  case  to  do  the  best  he  can  with  the 
equipment  at  hand.  He  is  generally  expected  to  make 
at  least  a  reasonably  good  showing  in  comparison  with 
the  more  modern  plant  and  often  has  the  central  sta- 
tion figures  to  combat.  In  addition  to  this  there  is 
also  the  smoke  problem  to  contend  with  if  the  plant  is 
located  in  a  city  where  such  an  ordinance  exists  and 
is  enforced. 

The  question  of  what  to  do  under  such  conditions 
is  not  ahvays  an  easy  one.     The  boiler  plant  may  be 


too  good  to  justify  dismantling  it  and  building  a  new 
one  and  to  raise  the  boilers  so  as  to  get  a  larger 
combustion  chamber  involves  considerable  expense; 
besides,  this  is  not  always  possible  because  of  the  lim- 
iting height  of  the  boiler  house  itself.  On  the  other 
hand,  if  no  change  is  made  there  is  the  continued  high 
cost  of  steam  and  possibly  at  times  a  shortage  as  well, 
and  a  large  portion  of  the  value  of  the  coal  going  out 
of  the  stack  in  the  form  of  smoke. 

Under  such  conditions  the  owner  of  the  plant  is 
most  likely  to  ask  the  man  in  charge  as  to  the  best 
thing  to  do  and  to  give  him  an  opportunity  to  solve 
the  problem,  if  possible,  before  calling  in  outside  aid. 
Advantage  should  be  taken  of  such  an  opportunity — 
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FORM    OF   TILE    USED    ON    WATER   TUBES 


in  fact,  the  wise  operator  does  not  wait  for  its  com- 
ing but  has  his  plant  at  the  top  notch  all  the  time — 
and  often  a  little  investigating  or  experimenting  will 
disclose  a  method  or  device  whereby  conditions  can 
be  materially  improved. 

As  an  example  of  this.  Fig.  1  shows  a  rather  low 
combustion  chamber  under  a  horizontal,  water-tube 
boiler  that  was  considerably  improved  by  the  appli- 
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cation  of  3  9-in.  tile  on  the  lower  row  of  tubes  the 
full  width  of  the  boiler.  This  tile  is  shown  in  Fig.  2. 
There  are  other  instances  as  well  where  better  results 
were  obtained  by  similar  applications. 

Under  the  boiler  shown  in  Fig.  1  a  rather  long 
flame  coal  is  burned,  consequently  there  is  not  sufifi- 
cient  space  for  the  complete  combustion  of  the  slow 
burning  gases  before  they  strike  the  comparatively 
cool  surfaces  of  the  lower  tubes.  This  impinging 
against  the  colder  surfaces  naturally  lowers  the  tem- 
perature of  the  gases  below  their  burning  point  so 
they  pass  on  through  the  boiler  and  out  of  the  stack 
unconsumed,  resulting,  of  course,  in  a  direct  loss  of 
a  portion  of  the  heating  value  of  the  fuel. 

At  a  point  where  it  was  thought  most  of  the  gases 
and  flame  impinged,  the  tubes  were  cov^ered  with  tile 
as  shown,  leaving,  however,  a  space  of  about  6  in. 
between  the  ends  of  the  first  tile  and  the  inside  face 
of  the  arch.  This  space  is  intended  to  prevent  the 
front  ends  of  the  tubes  from  becoming  dead,  as  it 
were,  for  if  the  tile  are  brought  up  close  to  the  arch 
there  Avill  no  doubt  be  considerable  space  above  them 
that  will  not  be  reached  by  the  hot  gases.  Of  course, 
this  arrangement  does  not  prevent  all  of  the  flame  or 
unconsumed  gases  from  striking  the  tubes ;  but,  never- 
theless, the  conditions  have  been  much  improved  both 
as  to  getting  a  better  evaporation  per  pound  of  coal 
burned  and  a   less  amount  of  smoke  from  the  stack. 

There  are  2  difificulties  that  might  be  mentioned  in 
connection  with  the  above  scheme;  one  is  the  trouble 
and  expense  in  maintaining  the  tile  and  the  other  is 
the  accumulation  of  dust,  etc.,  on  top  of  the  tile.  As 
regards  the  former,  it  has  been  found  that  ordinary 
first  grade  fire  brick  tile  will  not  last  much  over  3  or 
3  months  on  account  of  breaking  and  for  this  reason  it 
would  probably  be  better  to  put  in  extra  hard  burned 
or  possibly  steam  pressed  tile  which  might  give  suf- 
ficient density  to  avoid  this  trouble.  As  for  the  ac- 
cumulation of  dust,  etc.,  on  top  of  the  tile,  this  would, 
of  course,  be  natural ;  but  if  provision  was  made  to 
blow  it  ofit"  periodically,  this  should  not  be  a  serious 
difficulty. 

Another  arrangement  that  has  given  equally  good, 
if  not  better  results  than  the  tile  is  shown  in  Fig.  3. 
It  will  be  noticed  that  the  arch  has  been  extended 
somewhat,  approximating  to  a  degree  the  Dutch  oven 


idea.  In  addition  to  this,  air  is  admitted  through  an 
inlet  B  in  the  boiler  setting  and  is  carried  along  in  the 
direction  shown  by  the  arrows  until  it  reaches  the 
fire  and  is  in  a  preheated  state.  The  quantity  of  this 
air  passing  over  can,  of  course,  be  governed.  A  plate 
is  also  provided  for  the  purpose  of  cutting  off  part  of 
the  cold  air  current  at  the  hottest  part  of  the  fire. 
The  steam  jet  shown  in  both  sketches  is,  of  course, 
rather  common  practice  and  assists  in  preventing  the 
formation  of  clinker. 


FIG.    3.      AIR    HEATING    SCHKME,    BAFFLE    AND    STEAM    JET    IN- 
STALLED  TO   OVERCOME   DEFECTS   OP   POOR   SETTING 

Three  particular  features  of  this  scheme,  the  Dutch 
oven  efifect,  even  if  only  slight;  the  preheating  of  the 
air  before  it  reaches  the  fire  and  the  shutting  ofif  of 
the  cold  air  from  underneath  the  hottest  part  of  the 
grate  are  improvements  which  both  in  themselves  indi- 
vidually or  collectively  should  prove  of  considerable 
benefit,  especially  in  installations  similar  to  the  two 
shown.  Furthermore,  the  cost  of  trying  it  out  should 
not  be  much  in  any  case,  consequently  if  it  does  no 
good  there  is  no  particular  harm  done. 

There  are  "kinks"  in  generating  steam,  as  well  as 
in  any  other  business  and  those  shown  are  only  two 
of  many  others.  They  are  given  here  as  merely  illus- 
trative of  what  a  little  thought  and  experimenting 
will  do. 


HEATING  AND  VENTILATING  LARGE  BUILDINGS 

Methods  of  Ventilating  Office  Buildings  and  Separate  Rooms 

By  Charles  L.  Hubbard 


IN  treating  of  the  subject  of  ventilation  in  the  pres- 
ent series  of  articles  we  shall  confine  ourselves  prin- 
cipally to  the  conditions  found  in  office  buildings 

and,  especially  to  the  rooms  or  suites  of  rooms 
where  it  is  desired  to  improve  the  air  supply  without 
too  great  an  expense,  or  without  making  extensive 
changes  in  the  construction  of  the  building  itself.  The 
design  of  a  ventilating  system  for  a  public  building  is 
entirely  beyond  the  scope  of  the  present  article  and 
w^ould  be  of  but  little  value  to  the  average  engineer 
in  charge  of  a  power  and  heating  plant.  Some  general 
data  will  be  given  in  regard  to  the  size  of  ducts,  air 
velocities,  etc.,  and  also  a  brief  outline  of  the  best 
arrangements  for  air  distribution  in  office  buildings. 

Beyond  this,  our  attention  will  be  given  chiefly  to 
the   ventilation   of   isolated   rooms. 


Introduction  of  Fresh  Air 


O 


NE  of  the  simplest  methods  of  introducing  air  on 
a  fairly  generous  scale  to  first  floor  rooms,  such 
as  stores  and  banking  rooms,  is  to  place  indirect  stacks 
beneath  the  floor  and  admit  fresh  air  from  outside 
under  a  gravity  flow.  Methods  have  already  been 
given  in  a  previous  article  for  determining  the  amount 
of  heating  surface  in  cases  of  this  kind. 

The  general  arrangement  of  a  heating  stack,  cas- 
ing, and  warm-air  connection  to  the  room  above,  is 
shown  in  Fig.  1.  In  this  particular  case  the  heater 
is  located  in  a  cold-air  room  and  the  bottom  of  the 
casing  is  left  open  for  the  admission  of  cool  air.  If 
the  stack  is  in  a  used  room,  the  bottom  of  the  casing 
should  be  closed  in  and  the  space  beneath  the  heater 


988 


PRACTICAL     ENGINEER 


October  15,  1913 


connected  with  the  outside  air  by  a  duct  of  suitable 
size.  A  common  method  is  to  allow  2  sq.  in.  area 
in  the  connecting  air  ducts  for  each  square  foot  of  heat- 
ing surface  in  the  stack.  The  mixing  damper  is  for 
regulating  the  temperature  of  the  entering  air  with- 
out varying  the  quantity  to  any  extent. 

As  will  be  seen  from  the  cut,  the  relative  propor- 
tions of  hot  and  cold  air  may  be  varied  by  changing 
the  position  of  the  mixing  damper.  When  it  is  hori- 
zontal, all  hot  air  will  be  delivered  to  the  room,  and 
when  set  at  the  other  extreme,  the  hot  air  will   be 
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PIG.    1.      SIMPLE    METHOD    OF    INTRODUCING    AIR 

cut  ofif  and  all  cold  air  will  be  admitted  without  chang- 
ing the  sectional  area  of  the  duct.  The  air  spaces 
above  and  below  a  heater  of  ordinary  size,  say,  up  to 
150  sq.  ft.  of  surface,  should  not  be  less  than  10  in., 
and  12  is  better  if  there  is  sufficient  head  room.  When 
the  inlet  register  is  located  at  an  elevation  above  the 
heads  of  the  occupants  care  should  be  taken  to  arrange 
the  mixing  damper  so  that  the  cool  air  will  pass  up 
the  back  of  the  flue  and  be  delivered  into  the  room  at 
the  top  of  the  inlet  register.     Otherwise  the  hot  and 


Ventilation  in   Office  Buildings 

jyjENTION  has  already  been  made  of  the  general 
method  of  distributing  the  air  in  large  office  build- 
ings where  trunk  lines  are  formed  by  furring  down 
the  corridor  ceilings  as  shown  in  Fig.  3A.  The  main 
supply  flues  from  the  fans  are  carried  up  through  the 
building  at  points  adjacent  to  the  corridors  and  open- 
ings made  with  the  distributing  ducts  at  each  story. 
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FIG.  2. 


ARRANGEMENT  TO  DELIVER  THE  COLD  AIR  AT  THE  TOP 
OF   REGISTER 


The  velocity  in  the  main  uptakes  may  be  from  1200 
to  1500  ft.  per  minute,  if  suitable  deflectors  are  placed 
over  each  outlet  to  turn  the  proper  amount  of  air  into 
the  different  ducts  so  as  to  secure  a  proper  distribu- 
tion throughout  the  building.  The  velocity  in  the 
horizontal  ducts  may  be  taken  at  about  1000  ft.  per 
minute.     A  uniform  air  flow  into  the  rooms  through 
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FIG.    3.      METHODS   OF   VENTILATING   EMPLOYED    IN   OFFICE     BUILDING 


cool  currents  of  air  will  not  mix  properly  and  there 
will  be  a  down  draft  of  cold  air  upon  the  heads  of  those 
near  the  register. 

In  Fig.  2  the  cool  air  is  represented  by  the  straight 
arrows  and  the  warm  air  by  the  crooked  ones,  and  the 
manner  in  which  the  2  currents  mix  when  properly 
introduced  is  clearlv  indicated  in  the  cut. 


the  registers  is  commonly  obtained  by  placing  one 
or  more  layers  of  perforated  metal  back  of  the  regis- 
ter, as  may  be  required  to  give  the  required  velocity. 
This  arrangement  is  for  the  usual  case  where  the 
building  is  heated  by  direct  radiation  and  the  air  is 
supplied  to  all  rooms  at  a  uniform  temperature  of 
(iS  to  70  deg. 
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Sometimes  a  portion  of  the  rooms  are  heated  as 
well  as  ventilated  by  warm  air.  In  this  case,  in  order 
to  provide  a  mean's  of  temperature  regulation  without 
reducing  the  air  supply,  2  ducts  are  carried  in  the 
furred  space,  one  carrying  about  3/5  the  air  supply 
at  a  temperature  of  68  to  70  deg.,  and  another  duct 


FIG.   5. 


FIG.   4.     VENTILATING  FAN 
METHOD  OF  USING  VENTILATING  FAN 


carrying  the  remainder  at  a  temperature  of,  say,  lOO 
to  120  deg.  according  to  the  outside  temperature.  Mix- 
ing dampers  are  provided  where  the  branches  leave 
the  ducts  so  that  a  mixture  may  be  delivered  to  the 
rooms  of  the  proper  proportions  to  give  the  desired 
temperature.  In  heating  the  air  for  this  system,  the 
full  volume  is  passed  through  a  primary  heater  which 
raises  its  temperature  to  about  68  deg.,  and  then  2/.") 
of  that  is  passed  through  a  secondary  heater  which 
raises  the  temperature  of  that  portion  to  the  higher 
figure  mentioned  above. 


FIG.    6.      PnRT.\BLE    HE.VTI.N'G    .WD    VENTILVTr.VG    OUTFIT 

A  more  complete  system  of  ventilation  is  illustrated 
in  Fig.  3C.  In  this  case  the  rooms  are  heated  by 
direct  radiation  as  in  the  first  case  described,  and  illus- 
trated in  Fig.  3A,  the  furred-in  space  around  the  fresh- 
air  duct  is  utilized  for  exhaust  ventilation,  being  con- 
nected with  a  special  fan  for  this  purpose.  The  meth- 
od of  connecting  the  vent  registers  with  this  space  is 


shown  on  the  lower  floor  in  the  cut,  and  is  carried 
out  in  the  same  manner  for  all  floors  below.  The 
velocity  through  registers  should  be  limited  to  400 
ft.  per  minute  for  the  over-all  area,  else  there  are  likely 
to  be  unpleasant  drafts  unless  special  diffusers  are 
provided. 

Ventilation  of  Individual  Rooms 

^S  previously  stated,  ventilation  in  all  of  the  rooms  of 
an  ofiice  building  is  the  exception  rather  than  the 
rule,  and  those  in  charge  are  often  called  upon  by 
tenants  who  are  more  particular  than  others,  or  better, 
who  more  fully  appreciate  the  value  of  fresh  air,  to 
provide  some  simple  means  for  ventilating  isolated 
rooms.  There  are  several  devices  for  this  purpose  upon 
the  market,  two  of  which  are  shown  in  Figs.  4  and  6. 


FAN   RUNNING 
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FIG. 


FAN   NOT    RUNNING 


DISCHARGE    FAN    AN'D    SHUTTER 


The  first  of  these  consists  of  a  small  disk  fan  with 
direct-connected  motor,  set  in  a  metal  frame.  This 
is  provided  with  a  gear  and  chain  wheel  by  means  of 
which  the  fan  may  be  made  to  discharge  at  any  angle 
desired  or  may  be  entirely  reversed. 

One  of  the  best  arrangements  for  a  device  of  this 
kind  is  to  set  it  to  discharge  under  the  raised  lower 
sash  of  a  window,  thus  drawing  from  the  bottom  of 
the  room  instead  of  the  top.  By  lowering  the  upper 
sashes  slightly,  cool  fresh  air  will  be  drawn  in  to 
take  the  place  of  that  which  has  been  forced  out  at 
the  bottom,  and  if  not  too  great  in  amount,  will  mix 
with  the  hot  air  at  the  upper  part  of  the  room  with- 
out sensible  drafts.  By  the  reverse  attachment,  the 
fan  may  be  made  to  draw  in  fresh  air  if  desired,  and 
if  set  to  throw  it  upward  on  an  angle,  it  may  often  be 
made  to  give  good  results  in  this  way.  When  air  is 
drawn  into  a  room  by  the  fan,  the  vent  is  usually 
through  a  transom   into  the  corridor. 
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Fans  of  this  kind  are  usually  from  12  to  15  in. 
in  diameter  and  the  driving  motor  may  be  supplied 
from  an  ordinary  light  socket.  They  will  furnish  good 
ventilation  for  5  or  6  people  without  any  special 
apparatus  except  the  casing  in  the  window  or  transom. 
This  particular  fan  is  made  by  the  American  Blower 
Company,  of  Detroit,  Mich. 

The  difficulty  of  bringing  in  any  considerable  quan- 
tity of  air  with  the  arrangement  just  described  is  due 
to  the  fact  that  it  provides  no  means  for  warming  the 
air.  The  direct  radiator  in  a  room  is  proportioned 
to  warm  it  in. zero  weather,  so  that  for'  most  of  the 
heating  season  there  is  a  surplus  of  heat  which  may 
be  utilized  for  warming  a  certain  amount  of  outside 
air  for  ventilating  purposes,  provided  it  can  be  mixed 
with  the  hot  air  at  the  top  of  the  room  without 
producing  unpleasant  drafts. 

A  portable  apparatus,  provided  with  a  heater  for 
warming  the  air,  and  having  a  capacity  of  approximately 
15000  cu.  ft.  per  minute,  is  shown  in  Fig.  6.  The  air  is  de- 
livered to  the  machine  at  the  bottom  through  an  opening 
cut  in  the  iron  base,  and  may  be  brought  from  the  most 
convenient  point,  which  may  be  through  a  panel  at 
the  top  or  bottom  of  a  window,  or  by  means  of  a 
special  opening  in  the  wall  or  floor.  The  fan  is  Of 
the  squirrel  cage  type,  driven  by  a  direct-connected 
electric  motor.  The  heater  is  made  of  pressed  steel 
to  give  it  lightness,  and  is  connected  with  the  regular 
piping  system  of  the  building.  The  opening  through 
which  the  warm  air  enters  the  room  is  in  the  top  of 
the  casing  and  is  provided  with  a  fine  wire  screen  for 
removing  the  coarser  dust  contained  in  the  air. 

This  apparatus  is  made  by  the  Garner  Ventilating 
Co.,  New  York. 

A  convenient  discharge  fan  and  shutter  is  shown 
in  Fig.  7.  This  is  adapted  to  the  ventilation  of  toilets, 
smoking  rooms,  etc.,  where  air  should  be  drawn  from 
the  space  to  be  ventilated  rather  than  forced  in  under 
pressure.  The  fan  and  motor  are  supported  from  the 
shutter  frame,  which  is  of  iron,  and  may  be  set  in 
a  wall  opening  as  indicated.  This  outfit  is  made  by 
the  I  L  G  Electric  Ventilating  Co.,  Chicago. 

An  application  of  the  Sturtevant  Ready-to-Run  ven- 
tilating set  is  to  place  it  over  the  closets  in  a  small 
toilet,  and  arrange  it  to  draw  the  air  over  the  fixtures 
and  discharge  it  outbound. 

This  piece  of  apparatus  consists  of  a  small  cen- 
trifugal fan  and  direct-connected  electric  motor  and 
is  adapted  to  a  variety  of  uses  in  the  ventilation  of 
small  isolated  rooms.  This  is  made  by  the  B.  F. 
Sturtevant  Co.,  Hyde  Park,  Mass. 

Ready-made  apparatus  has  been  shown,  as  it  is 
more  convenient  to  install  when  only  a  room  or  two 
are  to  be  provided  for.  If  desired,  good  practical  ven- 
tilating outfits  may  be  gotten  up  under  the  direction 
of  the  engineer  along  the  lines  described,  by  using 
standard  equipment  and  calling  in  a  good  carpenter 
and  sheet  metal  worker. 

In  determining  the  volume  to  be  moved  in  any 
case,  provide  for  a  supply  of  30  to  50  cu.  ft.  per  occu- 
pant per  minute,  according  to  local  conditions,  bearing 
in  mind  that  15  or  20  are  much  better  than  nothing. 
When  toilets  and  smoking  rooms  are  ventilated  by  a 
discharge  fan,  provide  for  a  complete  change  of  air 
in  the  room  every  10  or  12  min.  if  possible,  and  more 
when    conditions    are    particularly    bad. 


STANDARD  BOILER 
SPECIFICATIONS 

TOWARD  the  desired  goal  of  uniformity  in  boiler 
practice,  the  National  Association  of  Tubular 
Boiler  Manufacturers  has  taken  a  long  step. 
Standard  specifications  for  materials,  design  and 
dimensions  of  horizontal  return  tubular  boilers  have 
been  adopted  by  34  leading  firms,  which  will  handle 
boilers  on  these  specifications  as  standard.  Other 
specifications  will  be  made  special,  but  necessarily  at 
a  greater  cost  and  longer  delivery  as  is  always  the 
case  with  special  goods.  The  firms  are  as  follows : 
Bass  Foundry  &  Machine  Co.,  Fort  Wayne,  Ind. ; 
John  Brennan  &  Co.,  Detroit,  Mich. ;  Broderick  Co., 
Muncie,  Ind. ;  W^ni.  Bros  Boiler  &  Manufacturing  Co., 
Minneapolis,  Minn.;  The  Brownell  Co.,  Dayton,  Ohio; 
The  Casey-Hedges  Co.,  Chattanooga,  Tenn. ;  Chandler 
&  Taylor  Co.,  Indianapolis,  Ind. ;  R.  D.  Cole  Manu- 
facturing Co.,  Newnan,  Ga. ;  Erie  City  Iron  Works, 
Erie,  Pa. ;  S.  Freeman  &  Sons  Manufacturing  Co., 
Racine,  Wis. ;  Frost  Manufacturing  Co.,  Galesburg, 
III.;  Gem  City  Boiler  Co.,  Dayton,  Ohio;  Houston, 
Stanwood  &  Gamble  Co.,  Cincinnati,  Ohio;  E.  Keeler 
Co.  Williamsport,  Pa. ;  Kewanee  Boiler  Co.,  Kewanee, 
111. ;  Lombard  Iron  Works  &  Supply  Co.  Augusta,  Ga. ; 
Lookout  Boiler  &  Manufacturing  Co.,  Chattanooga, 
Tenn. ;  Mcllvain  &  Spiegel'  Boiler  &  Tank  Co.,  Cin- 
cinnati, Ohio;  Milwaukee  Boiler  Co.,  Milwaukee, 
Wis. ;  John  H.  Murphy  Iron  Works,  New  Orleans, 
La.;  Murray  Iron  Works  Co.,  Burlington,  Iowa;  John 
O'Brien  Boiler  Works  Co.,  St.  Louis,  Mo. ;  Phoenix 
Iron  Works  Co.,  Meadville,  Pa. ;  John  Rohan  &  Son 
Boiler  Works  Co.,  St.  Louis,  Mo. ;  J.  S.  Schofield's 
Sons  Co.,  Macon,  Ga. ;  Dan  Shea  Boiler  Works,  Mem- 
phis, Tenn. ;  Southern  Engine  &  Boiler  Works,  Jack- 
son, Tenn. ;  Topeka  Steam  Boiler  Works,  Topeka, 
Kas. ;  Tudor  Boiler  Manufacturing  Co.,  Cincinnati, 
Ohio ;  Union  Iron  Works,  Erie,  Pa. ;  Henry  Vogt 
Machine  Co.,  Louisville,  Ky. ;  Walsh  &  Weidner  Boiler 
Co.,  Chattanooga,  Tenn.;  C.  J.  Walton  &  Son,  Louis- 
ville, Ky. ;  Joseph  F.  Wangler  Boiler  &  Sheet  Iron 
Works  Co.,  St.  Louis,  Mo. 

The  standard  specifications  are  quoted  below. 
The  dimensions  and  rating  of  standard  stationary 
tubular  boilers,  together  with  the  sizes  of  the  parts 
and  usual  fittings,  will  be  found  tabulated  in  the  Prac- 
tical Engineer  Data  Sheets.  Boilers  to  conform  to 
these  specifications  shall'  be  made  and  equipped  as 
there  indicated  and  as  described  herein.  All  boilers 
shall  be  of  such  strength  that  the  factor  of  safety  shall 
be  not  less  than  5. 

Materials 

'PHE  shell,  heads  and  covering  strips  of  the  standard 
boiler  shall  be  of  flange  steel  as  described  in  the 
standard  specifications  of  the  Association  of  American 
Steel  Manufacturers.*  All  such  plates  shall  be  marked 
60,000  lb.  tensile  strength  and  in  building  the  boiler 
the  plates  shall  be  so  placed  that  these  stamps  are 
plainly  visible  on  the  outside.  These  plates  shall  have 
the  full  specified  thickness  at  the  edges  and  shall'  meet 
the  tensile,  quenching  and  bend  tests  described. 

The    tubes    shall    be    standard    quality    lap-welded 
mild   steel   of  standard   manufacture.     The   thickness 


*  Specifications  for  flange  steel  are:  Tensile  strength,  pounds  per 
square  inch,  55,000  to  65,000:  yield  point  minimum  pounds  per  square 
inch,  0.5  tens.  str. ;  elongation  in  8  in.,  minimum,  per  cent,  1,450,000-^ 
tens,  str.;  manganese,  per  cent  0.3'  to  0.6;  phosphorus,  max.  per  cent, 
basic  0.04,   acid  0.05;   sulphur,  max.  per  cent  0.05. 
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of  the  metal  shall  be  12  b.w.g.  for  3-in.  tubes,  11  b.w.g. 
for  33^-in.  tubes  and  10  b.w.g.  for  4-in.  tubes. 

The  rivets  shall  be  of  boiler  rivet  steel'  as  described 
in  the  Standard  Specifications  of  the  Association  of 
American  Steel  Manufacturers^  and  of  proper  size  to 
suit  the  size  of  the  hole  and  the  thickness  of  the  plates 
and  to  form  up  heads  equal  in  strength  to  the  pressed 
heads  of  same. 

The  diagonal  braces  shall  be  weldless  of  the  same 
quality  as  the  flange  steel  previously  described  and 
pressed  from  the  solid  plate,  or  else  forged  from  steel 
bars.  The  number  of  braces  to  be  used  shall  be  com- 
puted on  an  allowance  of  not  more  than  7500  lb.  of 
load  per  sq.  in.  of  section  of  brace  neglecting,  in  this, 
the  inherent  strength  of  the  heads  and  the  slight 
angularity  of  the  braces. 

Suitable  through  rods  and  braces  shall  be  installed 
below  the  tubes  when  necessary  to  sustain  the  pres- 
sure. These  shall  be  of  steel  and  shall  be  computed 
with  the  same  allowance  as  diagonal  braces. 

Braces  as  above  described  shall  be  carefully  placed 
so  that  the  pressure  on  the  flat  surfaces,  both  above 
and  below  the  tubes,  shall  be  as  nearly  equally  distrib- 
uted as  possible. 

For  any  boiler  head  the  area  to  be  supported  by 
braces  shall'  be  the  surface  included  within  lines  drawn 
2  in.  from  the  outside  of  the  tubes  and  3  in.  from  the 
inside  of  the  shell. 

Design 

'PHE  longitudinal  seam  of  the  shell  shall  be  of  the 

butt  joint  type  having  inside  and  outside  covering 
strips  and  either  double,  triple  or  quadruple  riveted 
as  indicated  in  the  Data  Sheets. $ 

The  circumferential  seams  shall  be  of  the  lap  type 
of  joint  and   single  riveted. 

In  all  joints  the  size,  number  and  spacing  of  the 
rivets  shall  be  such  as  to  provide  the  strength  neces- 
sary to  maintain  the  factor  of  safety  of  5. 

The  tubes  shall  be  placed  in  vertical  and  horizontal 
rows  with  ample  space  between  the  adjacent  tubes 
and  also  between  tubes  and  shell  for  the  circulation  of 
water  and  also  with  a  large  steam  space  above  the 
water  line. 

Boilers  44  in.  or  less  in  diameter  shall  have  a  man- 
hole above  the  tubes  and  a  handhole  below  the  tubes. 
These  may  both  be  in  the  front  head  or  the  handhole 
may  be  in  the  front  head  and  the  manhole  in  the  back 
head.  Boilers  48  in.  in  diameter  shall  have  2  manholes, 
both  in  the  heads,  one  above  the  tubes  and  one  below 
the  tubes.  They  may  both  be  in  the  front  head  or 
one  manhole  may  be  in  the  front  head  below  the 
tubes  and  the  other  in  the  back  head  above  the  tubes. 
Boilers  larger  than  48  in.  shall  have  2  manholes,  one 
of  which  shall  be  in  the  front  end  below  the  tubes, 
the  other  shall  be  above  the  tubes  in  either  head  or 
preferably  may  be  placed  in  the  shell. 


tSpecifications  for  boiler  rivet  steel  are:  Tensile  strength,  pounds 
per  square  inch,  45,000  to  55,000;  yield  point  minimum  pounds  per 
square  in,  0.5  tens.  str. ;  elongation  in  8  in.,  minimum,  per  cent,  1,450,000 
_:_  tens.  str. ;  manganese,  per  cent  0.3  to  0.5 ;  phosphorus  max.  per  cent, 
basic   0.04,    acid   0.04;    sulphur   max.   per   cent,    0.045. 

tThe  butt  type  of  joint  is  specified  because  the  lap  joint  has  been 
proved  dangerous  when  used  for  the  longitudinal  seams.  Defects  in  the 
lap  seam  usually  develop  where  the  parts  are  hidden.  Inspection  cannot 
reveal  them.  Domes  are  not  specified  because  they  are  mechanically  bad 
and  are  not  necessary.  The  fixed,  or  "plug  hat"  type  of  dome  is 
awkward  at  best,  it  tends  to  weaken  the  boiler  and  frequently  makes  the 
use  of  the  lap  type  of  joint  necessary  on  the  longitudinal  seam. 

The  independent  type  of  dome  can  be  used  on  any  boiler,  but  it  will 
probably  be  found  to  be  better  engineering  to  apply  it  in  the  form  of  a 
steam  separator  near  the  engine  throttle  instead  of  as  a  dome  near  the 
boiler. 

The  manufacturers  who  have  adopted  these  specifications  do  not 
recommend  domes  or  lap  joints  when  used  on  longitudinal  seams. 


The  opening  in  the  manhole  shall  not  be  less  than 
10  by  15  in.  Each  manhole  shall  be  equipped  with  a 
heavy  plate,  bale,  bolt,  nut  and  gasket. 

Aianholes  placed  in  the  shell  shall  be  properly  re- 
inforced with  a  suitable  steel  saddle. 

All  openings  2  in.  in  diameter  or  larger  shall  have 
suitable  steel  reinforcing  flanges  riveted  on.  Cast- 
iron  flanges  or  nozzles  shall  not  be  used. 

Boilers  for  125  or  150  lb.  working  pressure  shall 
have  the  feed  opening  in  the  front  head  over  the  tubes 
and  it  shall  be  provided  with  a  brass  bushing  and  an 
internal  feed  pipe  extending  from  the  front  end  of  the 
boiler  to  within  about  3  ft.  of  the  rear  Head,  thence 
across  to  the  side  of  the  shell  terminating  in  an  elbow 
for  discharge  below  the  top  row  of  tubes. 

Boilers  for  100  lb.  working  pressure  shall  be  ar- 
ranged to  feed  through  the  blovvoff  connection  and 
the   internal  feed  pipe  be  omitted. 

Each  boiler  shall  be  provided  with  4  steel  lugs  or 
brackets,  2  on  each  side  for  supporting  the  boiler,  ex- 
cept that  boilers  78  in.  in  diameter  or  boilers  20  ft. 
long  shall  be  provided  with  8  such  lugs,  4  on  each  side 
of  the  boiler  and  all  of  them  arranged  in  pairs. 

Workmanship 

^LL  rivet  holes,  and  all  tube  holes  shall  be  either 
drilled  from  the  solid  or  punched  small  and  reamed 
to  size.  After  drilling  or  reaming  the  plates  shall 
be  taken  apart  and  all  burrs  removed  and  the  tube 
holes  chamfered  with  a  rose  reamer. 

The  edges  of  the  plates  shall  be  beveled  to  an 
accurate  calking  edge  and  after  being  riveted  shall 
be  calked  tight  with  a  round  nose  tool. 

The  tubes  shall  be  carefully  placed,  expanded  tight 
in  the  heads  with  a  roller  expander  and  the  ends  care- 
fully beaded  over  against  the  head  at  both  ends. 

Water  Column 

'PHE  water  column  shall  be  provided  with  3  gage 
cocks  and  shall  be  placed  so  that  the  lowest  gage 
cock  shall  be  2  in.  above  the  tops  of  the  uppermost 
row  of  tubes.  The  middle  gage  cocks  shall  be  3  in. 
and  the  uppermost  gage  cock  6  in.  above  the  lowest 
gage  cock  measured  vertically. 

Tests 

_^LL  material  used  in  the  construction  of  the  boiler 
shall  be  rigidly  tested  as  called  for  in  the  above 
specifications  and  the  completed  boiler  shall  be  sub- 
jected to  a  steady  water  pressure  50  per  cent  above 
its  proposed  working  pressure  and  made  tight. 

When  specially  requested  the  boiler  manufacturer 
will  furnish  copies  of  the  record  of  tests  of  the  plates 
as  made  by  the  steel  manufacturers.  These  reports 
shall  be  deemed  sufficient  indication  of  the  quality  of 
steel  used. 

Equipment 

J!^  COMPLETE  standard  boiler  equipment  includes: 
The  bare  boiler  with  lugs;  cast-iron  front  with 
anchors;  grate  bars  with  bearers;  rear  arch  bars;  rear 
ash  pit  door  and  frame ;  safety  valve  with  nipple  to 
connect  it  to  boiler ;  steam  gage  with  siphon ;  water 
column  with  gage  glass,  3  gage  cocks  and  pipe  con- 
nections to  boiler;  blowoff  valve;  check  valve;  stop 
valve  for  water  feed  line ;  smokestack  and  guys. 
(Stacks  less  than  60  ft.  long  shall  have  4  guy  eyes, 
and  guys  6  times  as  long  as  the  stacks.  Stacks  60 
ft.  long  or  longer  have  6  guy  eyes,  2  sets  of  3,  and  guys 
10  times  as  long  as  the  stack.)  A  stack  plate  or  nozzle 
shall  be  included  with  each  full  front  boiler. 
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SPARKING  AND  COMMUTATION* 

Commutator  Defects  and  Setting  of  Brushes 
By  William  C.  Thorne 


HIGH  bar  may  be  due  to  working  loose  or  being 
harder  than  others.  Tap  lightly  with  a  hammer 
and  see  if  solid;  if  so,  cut  down  with  a  file  level 
with  the  others. 
Low  bar  may  be  softer  than  the  other  or  may  have 
been  hit.  The  only  remedy  is  to  turn  the  others  down 
to  the  level  of  the  low  one.  A  high  or  low  bar  is  de- 
tected by  a  click  at  each  brush  every  revolution  or 
may  be  detected  by  letting  the  finger  rest  on  the  brush 


FIG.    4.      TOOL   FOR   UNDERCUTTING   MICA 

tension  spring,  while  the  high  bar  goes  under  the 
brush.  In  case  a  high  bar  is  loose  a  repair  job  must 
be  done  at  the  shop. 

Hard  Mica  and  Undercutting 

QFTEN  a  machine  has  mica  which  is  too  hard  and 
will  not  wear  down  as  fast  as  the  copper.  This 
causes  the  brushes  to  break  contact  and  spark,  this 
spark  being  of  a  damaging  nature.  The  remedy  is 
to  cut  down  the  mica  to  not  more  than  1/16  in.  below 
the  surface  of  the  bars;  1/32  in.  is  better.  A  tool  for 
hand  use  is  easily  made  by  grinding  a  hack  saw  blade 
so  that  it  is  the  same  thickness  as  the  mica.  Fix  it 
in  a  block  of  wood  as  shown  in  Fig.  4.  The  depth 
of  cut  in  the  handle  regulates  the  depth  of  cut  in  the 
mica.  A  narrow  chisel  can  also  be  used.  Don't  have 
the  slot  too  wide  as  it  will  cause  the  brush  to  drop 
and  chatter  at  each  cut.  After  cutting  smooth  off 
the  edges  and  polish.  It  is  well  to  consult  the  maker 
before  resorting  to  undercutting  the  mica  to  find  if  it 
is  all  right  for  this  particular  type  of  machine.  A  dif- 
ferent brush  may  be  needed  on  account  of  the  changed 
nature  of  the  surface.  More  care  will  be  needed  that 
the  space  between  the  bars  does  not  fill  up  with  oil, 
dirt,  copper  dust  and  carbon.  Most  of  the  dirt  that 
does  collect  will  be  thrown  out  by  the  centrifugal 
force,  but  oil,  copper  chips,  etc.,  may  stick  as  in  a 
paste. 


Brushes 

^RUSHES  must  be  of  ample  size  to  carry  the  cur- 
rent and  not  too  hard.  Copper  brushes  are  gener- 
ally used  for  low  voltage  and  heavy  current  such  as 
plating  and  also  some  styles  of  lighting  machines.  Car- 
bon brushes  are  generally  used  for  higher  voltage 
power  and  lighting  service.  Carbon  brushes  are  gen- 
erally set  tangential  to  the  commutator  as  shown  in 
Fig.  5.  Carbon  brushes  are  generally  self  lubricating. 
A  hard  carbon  brush  is  used  in  railway  work  and  a 
softer  grade  for  stationary  work.  Carbon  brushes  are 
used  for  variable  loads  and  also  where  the  machine  is 
to  be  reversed  at  times,  as  they  are  set  tangential  to 
the  commutator. 

Metallic  brushes  offer  too  easy  a  path  to  the  cur- 
rent leaving  the  bars  going  from  under  the  brush  and 
allow  the  current  to  arc;  but  carbon  brushes  have 
enough  resistance  to  force  the  current  through  the 
other  coil  to  the  brush  in  spite  of  self  induction.    Car- 


'Contiiiued    from   page   940,    Oct.    ]    issue. 


FIG.    5.      TANGENTIAL   POSITION   OP  BRUSH 

bon  brushes  on  account  of  their  high  resistance  are 
especially  valuable  on  varying  loads  as  they  do  not 
allow  so  much  sparking  and  therefore  do  not  require 
so  much  shifting.  In  buying  brushes  it  is  well  to 
write  either  to  the  maker  of  the  machine  or  to  a  man- 
ufacturer of  brushes  and  explain  the  conditions  under 
which  the  brushes  will  work,  such  as  the  peripheral 
speed  of  the  commutator,  width  of  bars,  brush  tension, 
load,  number  of  brushes,  amperage,  voltage,  and  tem- 
perature of  the  room  and  get  their  advice.  Brushes- 
are  hard,  soft  and  medium,  and  self  lubricating  carbon, 
graphite,  plumbago  and  special  compositions  for  dif- 
ferent conditions  of  service. 
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As  graphite  or  plumbago  is  a  natural  lubricant,  no 
lubricant  is  needed  with  these  brushes.  They  are  es- 
pecially valuable  with  soft  copper  commutators,  and 
in  hot  rooms  where  lubrication  is  not  satisfactory. 
Make  a  trial  of  different  ones  until  a  satisfactory  one 
is  found.  All  brushes  should  be  copper-plated  to  help 
them  carry  the  current,  but  the  copper  must  be  kept 
trimmed  back  from  the  bearing-  face  for  ^  to  ^4  iri. 
so  it  will  not  touch  the  commutator.  Copper  plated 
brushes  will  probably  last  longer.  The  area  of  the 
contact  surface  of  the  brush  is  of  course  determined  by 
the  designer  and  the  operator  does  not  need  to  worry 
about  that.  In  general,  it  is  better  to  buy  self  lubri- 
cating brushes  than  to  use  commutator  compounds. 
Care  must  be  used  in  using  compounds  to  get  satis- 
factory results.  Hard  brushes  may  be  lubricated  by 
lightly  drawing  a  piece  of  paraffin  wax  over  the  com- 
mutator or  by  slightly  moistening  a  rag  with  vaseline 
and  applying  the  same  way.  A  little  kerosene  is  often 
])eneficial  with  graphite  brushes.  In  a  general  way 
many  commutator  compounds  are  not  entirely  satis- 
factory, as  even  when  lightly  used  a  film  of  Avax  is 
formed  on  the  surface  of  the  commutator. 

Fluctuating  voltage  is  often  caused  by  foreign  mat- 
ter on  the  commutator.  Light  mineral  machine  oil 
very  sparingly  applied  is  a  good  lubricant,  but  its  use 
is  not  recommended  where  the  mica  is  undercut  as  it 
will  fill  in  the  cuts  and  carbonize.  Lint  is  harmful  and 
care  should  be  used  that  any  cloths  used  around  a 
commutator  are  fairly  free  from  lint.    Use  no  waste. 

Brushes  can  be  lubricated  by  boiling  in  oil,  then 
let  them  stand  to  dry.  A  good  way  to  apply  oil  for 
lubrication  is  to  use  the  bare  finger  dipping  first  in  oil 
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PIG.   6.      EXPLORING   FOR    XKUTRAL   POSITION 

and  then  wiping  the  surplus  oil  oft".  Boiling  brushes 
in  paraffin  is  also  a  good  way  to  lubricate  them.  When 
putting  in  new  brushes  see  that  the  holder  is  clean  and 
smooth  inside,  and  that  the  brushes  are  just  a  nice  free 
fit.  See  that  the  studs  and  brush  holder  are  tight  and 
in  line  and  that  the  brushes  set  at  the  correct  angle 
for  the  direction  of  rotation. 

If  brushes  are  set  contrary  to  the  direction  of  rota- 
tion there  will  be  jumping,  chattering  and  sparking. 
The  number  of  bars  divided  by  the  number  of  poles 
gives  the  correct  spacing  of  the  brushes.  To  get  ac- 
curate spacing  put  a  strip  of  paper  around  the  com- 
mutator underneath  the  brushes,  keeping  it  tight,  and 
mark  the  edges  of  all  the  brushes.  Remove  the  paper 
and  measure  the  distance  between  the  edges  of  the 
brushes  and  also  the  width  of  the  brush  bearing  surface. 
See  that  each  brush  has  the  same  angle  and  contact 
face  as  the  others.  Sandpaper  the  brushes  to  fit  the 
commutator  by  drawing  a  piece  of  sandpaper  back 
and  forth  between  the  brush  and  commutator.  While 
doing  this  have  the  springs  under  good  tension  and 


keep  the  paper  conforming  to  the  curvature  of  the 
commutator.  Slightly  round  the  edges  of  the  brush 
faces  but  not  enough  to  make  any  practical  reduction 
of  area.  The  brushes  must  be  set  in  line  lengthwise 
with  the  bars. 

When  a  brush  gets  worn  the  tension  spring  ham- 
mer sometimes  rests  on  the  brush  holder  box  instead 
of  the  brush  and  the  brush  will  chatter.  Brushes  which 
pit  and  burn  at  the  ends  and  glow  along  the  edges  are 
usually  found  to  be  of  too  high  resistance  or  the  ma- 
chine is  overloaded,  or  the  brushes  are  of  too  small 
capacity. 

Brushes  should  have  as  light  a  tension  as  they  will 
run  under  to  give  satisfactory  service.  The  tension 
will  be  a  compromise  between  wear,  chattering,  spark- 
ing, and  jumping  and  will  depend  on  the  nature  of  the 
work,  the  resistance  and  composition  of  the  brush  and 
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FIG.    7.      USE    OF   VOLTMETER   AND   WIRE    POINTS    FOR   FINDING 
NEUTRAL   POSITION 

Avhether  there  is  vibration.  The  average  tension  in 
pounds  per  square  inch  in  practice  varies  from  1  lb. 
and  under  for  stationary  work  to  3,  2^,  3,  or  4  lb., 
for  high  speed  or  large  stationary  work,  and  on  up  to 
6   lb.   for  railway  motors. 

On  account  of  its  position  and  the  force  of  gravity 
the  lower  brush  often  requires  the  most  tension.  See 
that  the  pigtails  are  not  so  stiff'  as  to  interfere  with  the 
free  working  of  the  tension  spring. 

Brushes  should  not  cover  too  many  bars  or  wobble 
in  the  holder.  Very  hard  brushes  are  of  high  resist- 
ance and  brittle,  and  will  cut  the  commutator  and 
themselves  quickly  and  cause  sparking. 

AVax  will  often  ooze  out  of  the  self  lubricating 
brushes  and  cause  them  to  stick  in  the  holder  or  may 
coat  the  commutator.  Pigtails  are  used  to  relieve  the 
springs  of  carrying  the  full  current.  Brushes  will 
break  from  a  series  of  minute  blows,  inflicted  by  a 
slight  unevenness  of  a  high  speed  machine.  Where  more 
than  one  set  of  brushes  carry  current  in  multiple,  see 
that  the  different  sets  carry  an  equal  amount  of  the 
current.  If  not  the  good  set  will  be  overloaded  and 
spark,  pit  and  burn. 

If  a  brush  covers  too  many  bars  a  strong  local  cur- 
rent may  be  formed,  causing  overheating  of  the  brush. 

When  brushes  appear  to  spark  from  overload  try 
a  softer  brush  of  less  resistance*.  Brushes  which 
fit  too  tightly  will  not  bear  on  the  commutator.  If 
they  are  too  loose  they  will  be  thrown  and  chatter  and 
spark.  They  will  stick  if  not  of  correct  size,  if  of 
uneven  thickness,  or  from  a  coating  of  wax  in  the 
holder. 

Remember  that  high  resistance  of  a  brush  is  desir- 
able but  too  much  resistance  is  bad.  Boiling  in  paraf- 
fin will  soften  a  brush  and  lower  its  resistance. 
Brushes   are   usually   staggered   so   they   will    not   all 
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bear  on  the  same  surface  of  the  commutator,  and  cut 
grooves,  and  the  shaft  has  end  play  for  even  wear. 
Some  commutators  are  designed  of  such  short  length 
that  any  attempt  to  stagger  the  brushes  and  at  the 
same  time  have  the  brush  holder  near  the  commutator 
will  result  in  the  holder  grounding  on  the  upright  sur- 
face of  the  bars  where  the  leads  are  soldered. 

Sometimes  a  brush  is  set  out  over  the  edge  of  the 
commutator  and  a  shoulder  worn  in  the  brush.  In 
this  case  oscillation  of  the  shaft  will  raise  the  brush 
and  cause  sparking.  If  one  brush  always  sparks  and 
the  others  are  all  right  the  spacing  is  probably  not 
right. 

Sometimes  armature  leads  are  carried  a  quarter 
turn  before  soldering  to  the  bars  and  the  brushes  will 
then  be  set  ooposite  the  center  of  the  pole  face  and 
not  between  the  poles. 

A^^hen  a  brush  is  too  hard  small  particles  or  dust 
of  copper  will  often  imbed  in  its  face.  In  this  case 
lubrication  is  needed,  or  the  copper  is  too  soft.  A 
brush  may  bear  at  only  one  point  due  to  dirt,  poor' 
fit  of  bearing  face,  tight  fit  in  the  holder,  etc.  If 
the  brushes  chatter  change  the  angle,  or  the  tension 
or  get  a  tighter  fit.  If  the  brushes  squeak  while  under 
load  change  the  grade  or  lubricate.  Carbon  brushes 
in  good  condition  will  squeak  at  slow  speed  Avhen 
starting  or  stopping. 
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FIG.    8.      USING    PENCILS    AND    VOLTMETER    FOR    DETERMINING 
NEUTRAL    POSITION 

When  dynamos  spark  from  the  mica  or  carbon  be- 
ing too  hard  there  will  likely  be  a  coating  of  black 
smeared  over  part  of  the  surface  of  each  bar. 

When  setting  brush  holders  there  are  3  common 
methods  in  use  for  exploring  for  neutral.  The  simplest 
is  as  shown  in  Fig.  6.  A  wire  is  bent  as  shown  of  such 
a  size  that  the  8  loops  cover  about  the  same  distance 
as  the  width  of  a  brush.  By  moving  this  to  different 
positions  and  by  raising  and  lowering  the  tip  of  the 
loop  a  place  can  be  found  where  the  tendency  to  spark 
is  least.  The  next  2  methods  require  a  voltmeter.  One 
method  is  to  take  3  wires  as  shown  in  Fig.  7-  The 
other  method  is  to  take  3  pencils  as  shown  in  Fig.  8. 
The  last  method  is  called  a  dummy  brush.  The  block 
with  i>encils  in  fits  the  holder  the  same  as  a  brush. 

The  greatest  portion  of  sparking  may  be  traced  to 
poor  contact,  giving  the  effect  of  high  induction.  The 
higher  resistance  may  be  due  to  small  or  loose  conductor 
such  as  leads  and  pigtails. 

General  Nature  of  Sparks 

QMALL,  bluish,  white  sparks,  usually  extending  all 
along  the  edge  of  the  brush  and  continuous,  are  not 
particularly  harmful  and  are  caused  by  vibration,  loose 
brushes,  etc.  There  is  a  kind  of  fiery,  generally  red. 
sparks  which  fly  some  distance  from  the  commutator 
which  are  not  always  harmful  to  the  commutator,  and 
which  are  generally  caused  by  burning  particles  of  car- 
bon.   The  main  loss  in  this  case  is  wear  of  the  brush. 


Green,  yellow,  or  bright  red  sparks  are  vicious,  snappy, 
and  "hot,"  their  color  being  due  to  burning  copper.  They 
cause  intense  heat  and  damage  the  copper  and  brushes, 
often  suddenly  putting  a  machine  out  of  commission. 
If  let  run  too  long  this  way,  the  mica  will  burn  and 
char  and  the  solder  will  be  melted  from  the  armature 
leads.  An  open-circuited  armature  will  cause  violent 
sparking  at  regular  intervals,  burning  bars,  and  pitting 
and  burning  the  mica.  The  remedy  is  to  solder  the  leads 
together  or  use  a  jumper.  In  case  of  brushes  sparking 
from  vibration  try  a  little  more  tension  on  the  springs. 

Oil  rots  mica ;  oil  also  becomes  carbonized ;  be  careful 
of  oil  running  over  from  the  bearings. 

A  varying  or  sudden  heavy  load  causes  the  current 
to  "bite"  by  induction,  into  the  copper.  Oftentimes  one 
brush  out  of  a  set  is  not  working,  causing  others  to  do 
too  much. 

Roughness  of  the  commutator  may  be  detected  by 
feeling  lightly  with  a  pencil  point  or  the  finger  nail. 

Generally  a  spark  staying  in  one  place  is  due  to  dirt 
or  copper  chips  imbedded  in  the  brush. 

Always  be  careful  not  to  have  dirt  or  dust  on  ma- 
chines. When  not  running,  give  them  a  good  blowing 
with  bellows  or  compressed  air  at  not  over  20  lb.  pres- 
sure per  square  inch.  This  treatment  is  especially  needed 
after  truing  or  using  sandpaper.  Faults  due  to  poor 
brush  holder  design,  field  design,  springing  shaft,  etc., 
are  up  to  the  maker. 

General  Care 

Y/\^HEN   machines   do   not  build   up,   but   spark   at  the 

brushes,  if  the  field. is  all  right  the  trouble  is  likely 
to  be  poor  commutation.  If  you  haven't  time  to  fix  the 
commutator  before  the  load  comes  on,  tie  a  piece  of 
fuse  wire,  not  over  ^4  the  capacity  of  the  machine,  to 
the  positive  and  negative  terminals.  As  a  sudden  building 
up  of  current  melts  this  wire  and  causes  it  to  fly,  a  rag 
should  be  wrapped  around  it  to  prevent  the  melted  metal 
from  flying  on  the  face  and  eyes.  When  attaching  the 
wire  be  sure  the  resistance  is  all  cut  in  the  field  and  that 
there  is  no  voltage  on  the  machine.  After  attaching, 
slowly  open  the  rheostat.  This  method  is  only  recom- 
mended for  machines  of  small  capacity  and  in  cases  of 
emergency.  No  machine  should  be  allowed  to  get  in 
this  condition  when  possible  to  avoid  it.  It  is  sometimes 
unavoidable  with  machines  in  constant  use. 

Picking  up  can  sometimes  be  hastened  by  bearing  on 
the  brush.  It  can  sometimes  be  hastened  by  bearing 
lightly  on  the  commutator  with  fine  sandpaper,  as  there 
may  be  a  thin  film  of  wax  on  the  commutator  which  has 
an  insulating  eft'ect  when  cold.  The  method  of  using  a 
piece  of  fuse  wire  as  mentioned  above  is  very  good  in 
some  cases  where  the  residual  magnetism  is  weak.  Keep 
moisture  and  injurious  fumes  from  the  machine.  Wipe 
the  commutator  daily  with  a  dry  rag,  taking  care  that 
no  lint  gets  on  the  commutator.     Never  use  waste. 

Examine  all  leads  frequently,  as  loose  connections 
cause  higher  resistance  and  by  jar  cause  induction.  If 
the  commutator  gets  gummy  and  dirty,  take  a  slight 
amount  of  kerosene  on  a  rag  or  the  finger  to  remove  the 
gum,  first  removing  the  brushes  so  they  will  not  soften 
and  smear  the  commutator.  After  dipping  a  rag  in 
kerosene  draw  it  across  another  dry  rag  to  remove  the 
excess  oil. 

Weak  field  density  allows  more  field  distortion  from 
armature  reaction.  One  remedy  sometimes  used  by  shop 
men  is  to  remove  some  liners  from  the  back  of  the  poles. 
This  makes  a  heavier  density  needed  to  give  a  proper 
strength  to  the  field  for  the  same  armature  load  as 
before.      As   this   densitv   is   obtained   bv   a   heavier  field 
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current  it  is  more  resisting  and  does  not  shift  so  far  for 
a  given  armature  reaction.  The  armature  reactive  force 
remains  constant  for  a  given  load. 

Too  much  load  causes  sparking  because  of  the  re- 
sistance of  the  brushes  and  also  on  account  of  too  much 
armature  reaction.  There  are  mechanical  causes  of 
sparking,  such  as  warm  bearings,  hot  frames,  dirt  pre- 
venting radiation,  etc.  Rise  of  temperature  in  a  room 
affects  the  luachine  the  same  as  overload  by  increasing 
the  resistance  of  the  conductors,  field  coils,  brushes,  etc. 
There  are  causes  of  sparking  outside  the  scope  of  this 
article  such  as  design,  but  these  concern  the  designer  and 
builder  rather  than  the  operator. 


WESTINGHOUSE  WATERWHEEL 
GENERATORS 

WATERWHEEL  generators  have  recently  been 
built  to  conform  with  the  rapid  development 
of  hydraulic  power  for  driving  electric  gener- 
ators. Two  types,  horizontal  and  vertical,  de- 
pending upon  the  local  conditions  in  each  case,  of 
almost  any  practical  capacity  or  speed  for  installation 
in  the  smallest  isolated  plant  or  the  largest  hydro- 
electric generating  station  have  been  furnished  by  the 
Westinghouse  Electric  &  Mfg.  Co. 


Ventilating  ducts  are  spaced  at  frequent  intervals 
across  the  face  of  the  armature  punchings,  allowing 
for  perfect  ventilation  to  all. parts  of  the  active  mate- 
rial. 

Eorm  wound,  interchangeable  armature  coils  fit  in- 
to parallel  open  slots  punched  in  these  laminations, 
and  these  coils  are  held  firmly  in  place  by  means  of 
fiber  wedges.  The  coils  are  insulated  and  impreg- 
nated with  fabrics  and  compounds  of  high  insulating 
qualities. 


FIG. 


LAMINATED    RIM    ROTOR,    SHOWING    SPIDERS,    AND 
GROOVES  FOR  FASTENING  FIELD  POLES 


The  standard  horizontal  unit  is  of  the  3-bearing, 
coupled  type  construction;  that  is,  the  generator  in- 
cludes shaft,  2-bearings,  and  a  bedplate  usually  de- 
signed to  allow  for  sliding  the  stator  to  one  side  in 
case  ready  access  to  either  the  stationary  or  rotating 
winding  is  desired. 

The  stationary  frame  is  made  of  a  strong,  rigid 
iron  casting,  into  which  soft  steel  laminations  are  dove- 
tailed  and   securely  fastened. 


FIG.      1.        WATERWHEEL      GENERATOR      COMPLETE,      SHOWING 

METHOD    OP    SLIDING    STATOR   TO    ONE    SIDE 

TO   UNCOVER   ROTOR 

No  single  type  of  construction  will  meet  the  varied 
requirements  in  rotor  design,  therefore,  several  well 
tested  methods  are  employed.  When  comparatively 
low  peripheral  speeds  are  encountered  a  cast-iron 
spider  with  bolted-on,  or  dove-tailed  poles,  is  usually 
employed.     For  higher  speeds  cast-steel,  or  steel  plate 


PIG.     3. 


COMPLETE     GENERATOR     OF    VERTICAL    TYPE, 
KVA.,    6600   VOLTS,    50    CYCLES 


12,500 


construction  may  be  used.  In  the  case  of  very  large 
relatively  high-speed  machines,  the  difficulty  of  secur- 
ing perfect  castings  may  lead  to  the  well-proven  lam- 
inated rim  structure. 
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All  field  poles  are  made  of  thin  steel  laminations 
riveted  together  with  overhanging  pole  tips  provided 
to  support  the  field  windings.  Field  coils  are  wound 
of  heavy  copper  strap  on  edge,  insulated  in  such  a 
way  that  each  individual  turn  is  exposed  to  the  venti- 
lating air,  and  thus  perfect  radiation  results.  The  coil 
is  securely  fastened  between  the  rotating-  spider  and 
the  tips  of  the  field  poles  by  heavy  coil  supports. 

When  completed,  the  machine  is  carefully  tested 
under  conditions,  as  nearly  identical  as  possible,  to 
those  which  its  future  service  will  demand. 

Westinghouse  standard  practice  recommends  that 
the  vertical  type  generator  be  fitted  with  2  guide  bear- 
ings which  are  supported  by  brackets  fastened  to  the 
stator  frame.  Also,  a  bedplate  or  pad  on  which  the 
stationary  part  rests. 

The  roller,  or  thrust  bearing,  which  supports  the 
weight  of  the  revolving  part  may  be  mounted  on  top 
of  the  generator  frame  between  generator  and  turbine, 
or  underneath  the  turbine.  In  case  it  is  momited  on 
top  of  the  generator  frame,  this  frame  must  of  course 
be  made  heavier  and  more  expansive,  than  where  it 
has  only  to  support  the  stator  punchings,  winding  and 
guide  bearings.  Wherever  placed,  this  bearing  usually 
supports  not  only  the  rotor  of  the  generator,  but  also 
the  turbine  runner,  and  in  addition  takes  care  of  any 
unbalanced  water  thrust. 

In  case  of  failure  of  a  waterwheel  governor  to  act, 
the  rotating  part  of  both  waterwheel  and  generator 
are  subjected  to  unusual  stresses,  due  to  the  overspeed- 
ing  of  these  parts.  The  rotors  here  illustrated  are  de- 
signed for  the  maximum  overspeed  varying  from  50 
to  100  per  cent. 


THE  SMALL  TURBO -GENERATOR 

Increasing  Use  as  a  Relay  Set 

USE  of  the  small  turbine-driven  generator  for  relay 
purposes  is  a  phase  of  modern  power  plant  prac- 
tice that  is  continually  increasing.  The  ability 
of  the  turbo-generator  set  to  make  long  con- 
tinuous runs  with  little  attention,  its  reliability,  and  the 
fact  that  it  can  be  started  from  a  cold  condition  in  a 
few  minutes,  are  points  which  have  warranted  its 
adoption. 


part  of  all  the  flooring  used  in  and  shipped  out  of 
Chicago.  The  prime  mover  at  this  plant,  a  large  Cor- 
liss engine  of  about  350  i.hp.,  drives  the  mill  by  belt 
to  overhead  shafting.  The  mill  shuts  down  between  13 
and  one  o'clock  each  day  and  during  that  time  the 
50-kw.  Terry  turbine-driven  generator  set  is  used  for 
lighting  and  power  purposes.  At  6  p.m.  the  turbine 
is  again  started  and  operated  until  7  or  8  o'clock  the 
next  morning.  During  the  night  it  supplies  current  for 
watchmen's  lights,  dry  kiln  fan  motors  and  for  emer- 
gency use  in  case  of  fire  in  the  lumber  yards.  The  mill 
is  obliged  to  burn  a  certain  number  of  arc  lights  in  its 
yards  all  night  in  accordance  with  the  rules  of  the 
Chicago  fire  department.  The  interior  must  also  be 
electrically  lighted  at  night  as  watchmen's  lanterns 
are  strictly  prohibited. 

As  the  turbine  exhaust  is  free  from  oil,  it  may  be 
utilized  directly  in  the  dry  kilns.  All  detached  ma- 
chinery is  driven  by  motors,  the  dry  kilns  requiring  a 
constant  supply  of  clean  steam  piped  through  coils, 
and  the  drying  is  accomplished  in  the  usual  way  by 
means  of  variable-speed  motor-driven  fans.  The  main 
shaft,  which  is  supported  on  A-frames,  runs  the  length 
of  the  planing  mill,  a  distance  of  about  350  ft.,  with 
planers,  matchers,  rip  saws,  etc.,  are  belted  down 
from  this  shaft. 


TURBO-GENERATOR    RELAY    SET 

As  illustrative  of  how  a  turbo-generator  set  is  being- 
used  for  relay  work,  the  case  of  the  Hettler  Lumber 
Co.,  Chicago,  may  well  be  cited.  This  concern  makes 
a  specialty  of  hardwood  flooring  and  furnishes  a  large 


WHY  THE  MOTOR  HAD  2  WIRES 

By  J.  J.  PiRE 

ONE    day    while    peacefully    contemplating    the 
achievements  of  the  past  and  speculating  on 
the  probabilities  of  the  future,  comes  in  a  man 
with   a    real    problem.      The    given    quantities 
were  these:    One  hall  of  large  dimensions  with  a  floor 
which  was  to  be  sandpapered.     Unwillingness  to  do 
the  job  by  hand,  and  a  1  hp.  gas  engine  available. 

The  desired  answer  was  a  dynamo  connected  to 
the  engine,  flexible  leads  and  a  motor-driven  sandpa- 
pering machine.  The  missing  quantities  were  dyna- 
mo and  sandpapering  machine,  but  the  latter  with  its 
motor  were  possessed  by  another  hall  owner  and  my 
"client"  guessed  it  could  be  borrowed,  leaving  only 
the  dynamo  to  be  provided. 

There  was,  however,  the  "if"  in  regard  to  the 
motor,  so  my  man  said :  "Well,  I'll  go  see  about  it," 
and  I  told  him  to  note  the  power  of  the  motor  to  see 
whether  we  could  run  it. 

Meeting  him  later,  still  hunting  for  a  dynamo,  I 
asked:     "But  what  was  the  power  of  the  motor?" 

"Well,"  he  answered,  "that's  a  pretty  big  motor. 
They  have  to  use  2  wires  to  run  it  as  it  needs  200 
Aolts  and  with  one  Avire  they  can't  get  over  100  volts 
and  she  won't  work  on  that."  That  was  all  I  could 
get  out  of  him,  and  seemed  to  be  all  he  knew,  but  he 
was  very  certain  of  that  much,  so  I  decided  to  look  it 
over  myself. 

I  went,  expecting  to  find  some  freak  design  double 
cross-compounded,  noncondensing,  triple  expansion 
unipole  or  differential  motor,  but  to  my  surprise  found 
an  ordinary  direct-connected  shut  wound  motor  for 
200  volts,  which  they  had  been  operating  with  double 
leads  instead  of  a  single  duplex  flexible. 

But  on  the  name  plate  was  plainly  stamped  3.5  hp. 
This,  in  view  of  the  1  hp.  gas  engine  made  2  missing 
quantities,  a  dynamo — and  power,  so  the  problem  was 
marked  as  unsolvable  even  thoug-h  the  "one  wire 
motor"  was  no  mystery. 


October  15,  1913 


PRACTICAL     ENGINEER 


997 


CORRESPONDENCE  OF  AN  OLD 
ENGINEER  AND  HIS  SON 

Bluffers  in  the  Power  Plant 

MV  DEAR  SON  DONNY: 
Your  letter  of  the  18th  was  received  and  we 
were  all  very  glad  to  hear  from  you  again.     It 
is  a  long  time  between  letters  but  I  suppose  that 
it  is  an  evidence  that  the  time  is  not  as  plentiful  as 
it  ought  to  be.     Yes,  I  know  all  about  it  for  I  went 
through  the  mill  myself  50  yr.  ago, — and  more. 

I  know  what  it  means  to  stay  after  quitting  time 
and  pack  the  piston  with^^hemp  the  way  we  had  to  do 
in  those  days,  and  tinker  with  those  old  strap  end 
rods  that  seemed  to  defy  close  adjustment.  Still, 
it  had  to  be  done,  and  there  was  no  one  else  to  do 
it  but  the  engineer. 

Then,  in  those  days  I  had  the  girl  fever  just  the 
same  as  you  have  now, — and  I  have  it  still.  Your 
mother  was  one  of  the  belles  of  the  city  then  and  I 
still  think  so.  Judging  from  the  little  remarks  that 
slip  into  your  letters  from  time  to  time,  I  guess  that 
there  is  a  "belle"  in  Daneberg  also. 

I  am  glad  to  see  that  you  are  using  your  spare 
time  in  keeping  ahead  of  the  game,  by  studying  up 
a  little.  This  life  is  a  lively  proposition  at  best,  and 
it  is  about  all  that  we  can  do  as  a  general  thing  to 
keep  with  the  procession,  to  say  nothing  of  being  in 
it  or  at  the  head  of  it. 

Did  you  ever  see  a  man  at  the  head  of  anything 
— and  staying  there — who  put  in  his  evenings  ram- 
ming around  the  town  looking  for  excitement?  To- 
day is  the  time  of  all  times  when  a  man  has  got  to 
keep  right  on  the  job  if  he  is  going  to  come  out 
ahead.  Some  fellows  get  along  pretty  fair  by  "run- 
ning a  blufif,"  but  they  are  never  what  you  might 
call  a  real  success. 

When  a  fellow  comes  on  a  job  and  talks  a  lot  the 
first  thing,  he  hasn't  got  much  to  say  all  together. 
That  is  like  a  fellow  that  came  into  an  engine  room 
several  years  ago  where  they  wanted  a  night  engi- 
neer. The  plant  was  a  small  one  consisting  of  a  cross 
compound  Corliss  direct  connected  to  a  generator  of 
about  250  kw.  capacity.  This  young  fellow  began  to 
tell  the  engineer  in  charge,  who  it  seems  had  the 
authority  to  hire,  all  about  what  he  knew,  then  about 
the  good  jobs  he  had.  He  was  2  yr.  here  and  3  yr. 
there;  then  he  ran  4  yr.  at  another  place  and  re- 
signed (he  didn't  say,  "got  fired")  to  accept  a  posi- 
tion as  night  engineer  1  yr.  at  some  other  place  so  he 
could  have  his  days  to  study,  and  quit  there  and  went 
to  another  firm  for  2  yr.,  days,  so  he  could  go  to  night 
school,  and  so  on. 

This  got  on  my  nerve,  so  taking  out  an  old  en- 
velope and  a  pencil  I  jotted  down  the  years  he 
worked  and  they  totaled  about  18  or  20.  Well  he 
was  hired,  and  went  off  to  get  a  place  to  sleep,  and 
I  asked  the  engineer  if  he  had  asked  the  young  fel- 
low's age,  and  he  had.  It  was  27  yr.  I  added  up  the 
figures  again  to  be  sure,  and  then  we  calculated  that 
this  mechanical  phenomenon  either  had  begun  to  be 
an  engineer  at  about  the  age  of  8,  held  several  jobs 
at  the  same  time,  or  else  was  a  disciple  of  Ananias. 

Well,  he  came  to  work  that  night  all  right  and 
after  the  day  engineer  had  showed  him  all  about  the 
switches  and  valves  amid  several  oh, — that-don't- 
bother-me-a-bit  expressions  left  him  with  his  charge. 

Next  morning  there  was  a  carefully  prepared  list 
on  the  table,  of  the  different  things  that  ought  to  be 


fixed  according  to  his  view,  and  they  ranged  all  the 
way  from  putting  grease  cups  on  the  slides  to  mov- 
ing the  switchboard. 

He  was  somewhat  like  another  fellow  who  had 
lots  to  say  most  of  the  time.  This  man  was  a  good 
talker  but  there  wasn't  a  governor  on  his  vocabulary. 
He  used  to  say  things  on  the  spur  of  the  moment, 
just  to  hear  the  noise,— and  they  were  amusing  some- 
times. 

He  was  one  of  the  engineers  at  a  place  where  they 
had  several  engine  rooms,  which  had  been  built  be- 
fore the  days  of  electrical  distribution,  and  they  built 
the  power  houses  where  they  would  be  central  to 
some  one  or  more  departments. 

In  one  of  these  engine  rooms  they  had  a  vertical 
Corliss  engine  which  did  the  unusual  stunt  one  day 
of  losing  a  crosshead  shoe.  I  do  not  recall  now 
whether  the  nut  came  off  or  broke  off,  but  anyway, 
the  shoe  came  off  and  flew  up  and  caught  over  the 
flange  of  the  stuffing-box  gland  where  it  hung  out 
of  the  way,  so  much  so  that  it  wasn't  found  for  some 
little  time. 

This  fellow,  Harris,  came  in  just  ahead  of  the 
chief  who  inquired  as  to  the  shutdown.  The  engi- 
neer of  that  particular  engineroom,  said  to  the  chief, 
"The  engine  has  thrown  one  of  her  shoes." 

Harris  wanted  to  be  agreeable  without  knowing 
how,  so  he  volunteered  the  startling  and  unusual  in- 
formation, 

"Oh,  they  often  do  that." 

"Well,  if  they  do,  I'm  going  to  quit,"  said  the  en- 
gineer. 

So,  after  looking  at  this  matter  for  about  75  yr., 
I  have  come  to  the  conclusion  that  a  young  man  had 
better  cull  his  girl  acquaintances  down  to  one,  and 
then  win  her  by  showing  her  that  he  is  the  proper 
one  to  earn  a  living  for  her.  That  is  the  way  I  did 
with  your  mother  51  yr.  ago,  and  if  I  had  it  to  do 
over  again,  I  wouldn't  change  the  process. 

Well,  mother  says  that  I  must  empty  a  bag  of 
flour  so  she  can  set  bread,  so  I  will  close  for  this 
time.  Write  when  you  can  get  time,  but  don't  let  the 
oil  cups  run  dry  getting  it. 

Affectionately,  your  father, 

Sandy  MacDougal. 


In  deciding  that  the  city  of  Goshen,  Ind.,  has  a 
right  to  repair  or  rebuild  its  municipal  light  plant  without 
seeking  authority  from  the  state,  the  Public  Service  Com- 
mission ruled  that  it  has  no  injunctive  power  and  that 
the  utility  act  does  not  give  the  commission  power^  to 
prevent  an  owner  of  a  utility  from  extending  or  repairing 
its  plant,  even  though  such  extensions  or  repairs  amount 
in  effect  to  the  building  of  a  new  plant,  if  the  protest 
against  such  extension  is  made  upon  the  ground  that 
wasteful  competition  will  ensue.  The  Hawks  Electric 
Co.,  of  Goshen,  a  private  corporation,  had  sought  to  pre- 
vent the  municipality  from  rebuilding  its  wornout  plant. 

"If  the  city  is  preparing  to  string  new  wires  only  or 
set  poles  or  install  a  new  dynamo  its  right  to  do  so  would 
never  be  questioned,"  said  Commissioner  Clark,  who 
wrote  the  commission's  order.  "Because  it  seeks  to  do 
all  these  things  at  once,  no  doubt  in  the  interest  of  econ- 
omy and  better  service,  this  fact  does  not  make  the 
statute  applicable.  It  could  not  have  been  the  intention 
of  the  Legislature  to  compel  municipalities  to  continue 
to  use  antiquated  machinery  or  abandon  it  altogether,  if 
the  certificate  of  convenience  and  necessity  could  not  be 
procured  from  this  commission  to  install  new  and  mod- 
ern appliances. 
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STEAM  METERS* 

Installation,  Care  and  Maintenance 


THE  following  rules  for  the  installation  and  main- 
tenance of  Simplex  meters  have  been  furnished 
us  by  the  manufacturer. 

It  is  of  the  highest  importance  that  the  meters 
should  be  of  the  proper  capacity,  the  correct  sizes  being- 
determined  by  definite  rules,  otherwise  at  maximum 
periods  of  flow,  an  accurate  registration  would  not  be 
obtained. 

The  proper  size  of  meter  required  for  all  ordinary 
installations  may  be  ascertained  by  dividing  the  num- 
ber of  square  feet  of  radiating  surface  in  the  build- 
ing by  0.33.  The  figure  thus  obtained  will  correspond 
to  the  average  maximum  flow  in  pounds  of  water 
per  hour. 

The  proper  size  of  meter  may  then  be  selected  by 
reference  to  the  following  table : 


NUMBER 

2 

3 

4 

6 

7 

10 

Capacity   of  meter  per  hour,  lb. 

water 

Inlet  connections,  inches 

Outlet  connections,  inches 

Capacity  each  double  dump,  lb. 

water 

150 

3. 
4 

2 
2 

375 

1 

5 

750 
U 

2i 

10 

1500 

H 

3 

20 

3000 

2-li 

2-4 

40 

15,000 

2 

4-4 

200 

Directions  for  Setting 

'PHE    inlet   opening   is   on   top   of   the    meter   and    2 
outlets  are  provided,  one  in  each  end  of  the  meter 
case,  either  or  both  of  which  may  be  used. 

The  meter  must  be  set  level  on  a  rigid  foundation. 
It  should  also  be  installed  with  unions  to  permit  of 
easy  removal  for  inspection  and  testing.  All  meters, 
wherever  possible,  should  be  located  where  they  may 
be  easily  read. 

A  series  of  cast-iron  economy  coils  should  be 
placed  between  the  steam  trap  and  the  meter.  The 
coils  should  have  a  radiating  surface  of  not  less  than 
20  per  cent  of  the  total  radiation  in  the  building.  The 
coils  should  be  enclosed  in  a  tin  lined  box  having  a 
register  in  the  floor  above.  The  outlet  from  the  coils 
should  be  carried  up  just  above  the  highest  point  of 
the  coil  in  order  to  form  a  water  seal,  and  from  this 
level  the  condensation  should  be  provided  in  the  pipe 
between  the  coil  and  the  meter  to  prevent  syphoning 
the  coil. 

The  outlet  of  the  meter  must  be  located  above  the 
sewer  to  insure  a  free  flow  by  gravity  from  the  meter. 
The  meter  should  be  installed  as  near  to  the  sewer 
outlet  as  possible  and  the  discharge  from  the  meter 
should  be  piped  directly  to  the  sewer.  The  pipe 
should  be  as  short  as  possible  and  grade  rapidly  away 
from  the  meter.  Never  bush  or  reduce  the  size  of  the 
meter  outlet  and  never  reduce  the  size  of  the  first 
10  ft.  of  discharge  pipe,  leading  from  the  meter.  If 
the  total  length  of  the  discharge  pipe  is  less  than 
10  ft.,  do  not  reduce  the  size  of  the  pipe. 

A  sewer  trap  should  in  all  cases  be  installed  to 
prevent  water  or  sewer  gas  backing  up  into  the  meter. 

Where  the  "Atmospheric"  system  is  installed  econ- 
omy coils  are  not  required,  a  "Receiver"  performing 
the   same   function   in   connection   with   proper   meter 
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operation.  In  order  to  obtain  the  best  results  economy 
coils  and  a  receiver  should  in  all  cases  be  installed 
ahead  of  the  meter. 

We  strongly  recommend  the  adoption  of  the  "At- 
mospheric" system  of  steam  heating  for  all  new  in- 
stallations and  a  proper  amount  of  economy  coils  for 
all  other  systems  of  heating  so  that  the  condensation 
may  be  cooled  to  approximately  85  degrees  F.,  the 
consumer  thereby  saving  from  10  to  15  per  cent  in 
the  cost  of  heating,  assuring  to  the  consumer  as  well 
as  the  company,  the  most  perfect  meter  operating 
conditions.  The  central  station  heating  companies 
should  make  this  an  invariable  condition. 

The  "Simplex"  condensation  meter  should  not  be 
used  (where  pressure  systems  are  installed)  in  con- 
nection with  traps  which  have  intermittent  discharge 
or  permit  the  escape  of  steam  through  the  outlet. 

Condensation  Meters  in  Service 

^  CAREFUL  inspection  of  the  meter  is  one  of  the 

most  important  duties  of  the  meter  reader,  who 
should  note  that  the 

Aleter  sets  level. 

Meter  seals  are  intact  and  no  evidence  of  tampering. 

Movement  of  bucket  is  not  impeded  in  any  manner. 

A  most  important  feature  of  a  central  heating 
plant  is  the  correct  installation  and  operation  of  its 
meters.  Meter  readings  should  be  taken  approxi- 
mately every  10  days.  In  very  large  buildings,  we 
recommend  that  more  frequent  readings  be  taken, 
particularly  in  new  installations.  It  will  be  under- 
stood that  the  frequent  readings  are  taken  for  inspec- 
tion purposes,  the  bills  being  rendered  on  the  total 
monthly    consumption. 

The  meters  should  be  cleaned  at  once,  whenever  it 
is  found  to  be  necessary. 

Should  a  meter  become  clogged  from  .sediment, 
etc.,  remove  the  cover  and  loosen  the  screws  which 
fasten  the  bucket  to  the  shaft.  The  bucket  may  then 
be  removed.  In  replacing  the  bucket,  observe  the 
word  "Front"  stamped  on  the  bucket,  to  be  sure  that 
the  bucket  is  replaced  in  its  -original  position. 

A  small  lever  on  the  back  of  the  meter  cover  is 
provided  for  cleaning  the  inlet  nozzle.  This  lever 
should  be  worked  back  and  forth  a  few  times  when  the 
meter  is  inspected. 

The  inlet  of  the  meter  is  relatively  small  in  order 
to  prevent  flooding. 

Typical  Routine  of  Operation  in  a  Meter  Department 

I^R.  HIGGINS,  of  Detroit,  has  given  us  the  follow- 
ing routine  which  is  used  in  reading  meters  for  the 
Murphy  Power  Company.     Mr.  Higgins'  method  is  as 
follows : 

We  will  assume  that  Frank  Jones  has  made  appli- 
cation to  the  company  for  service.  After  the  contract 
has  been  signed  and  approved,  a  record  card  is  made 
out,  giving  the  name  and  address,  type  of  building, 
square  feet  of  wall  surface,  square  feet  of  glass  surface, 
and  cubical  contents,  also  the  rate  at  which  the  con- 
tract is  taken.  There  is  also  a  card  sent  to  the  meter 
department  which  calls  for  installation  of  service,  with 
size  of  meter,  and  there  is  a  space  below  on  the  card 
to  be  filled  out,  stating  when  the  meter  is  connected 
and  reading  of  the  meter.  This  card  is  made  out  in 
triplicate.     The  original  and  duplicate  are  sent  to  the 
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meter  department,  and  the  triplicate  is  kept  in  the 
office  for  reference  in  case  the  installation  of  the  meter 
is  delayed.  When  the  meter  is  installed,  the  original 
card  is  returned  with  the  information  as  given  above. 
This  card  is  turned  over  to  the  accounting  end  of  the 
meter  department. 

Another  card  is  made  out  which  shows  the  name, 
address,  number  of  meter  and  size,  and  has  space  pro- 
vided for  the  season's  readings,  one  column  being 
for  date,  and  the  next  column  for  readings  of  the 
meter.     Now  the  meter  is  in  operation. 

Meters  are  read  at  least  twice  a  week,  although  in 
some  cases  where  the  customer  objects  they  are  read 
less  often.  The  meter  readers  do  not  really  read  the 
meter,  but  simply  have  a  card  on  which  is  marked 
the  name  of  the  customer  and  the  dials  of  the  meter. 
The  meter  reader's  duty  is  simply  to  see  that  the 
meter  is  working  properly  and  to  copy  the  dial  face 
correctly  on  the  dial  slips.  An  exact  reproduction  of 
the  dial  needles  and  where  they  point  is  all  he  is 
supposed  to  know.  This  is  done  in  order  to  prevent 
the  meter  readers  having  possession  of  previous  read- 
ings and  making  up  readings  without  looking  at  the 
meter.  When  the  day's  readings  are  done  these  dial 
slips  are  turned  in  to  the  office  for  record. 

First,  the  dial  slips  are  sorted  and  arranged  alpha- 
betically, then  they  are  read  and  the  reading,  or  inter- 
pretation, put  on  the  bottom  of  the  slip.  After  the 
readings  have  been  interpreted  the  dial  slips  are 
passed  on  to  another,  who  copies  the  readings  on 
the  permanent  card  above  referred  to,  and  which  car- 
ries information  as  to  the  performance  of  this  meter 
while  installed  on  the  premises  of  this  particular  cus- 
tomer. If  the  inspector,  or  reader,  notices  anything 
the  matter  with  the  meter,  such  as  returns  leaking  or 
meter  stuck,  it  is  noted  on  this  card.  In  fact,  anything 
out  of  the  ordinary  is  put  down  here  so  that  the  card 
gives  a  complete  history  of  the  performance  of  this 
meter  during  the  entire  period.  Sometimes  you  will 
find  on  the  card  a  period  of  a  few  days  where  the 
meter  shows  no  consumption,  and  in  the  margin  is 
marked  T.C.  This  means  Trouble  Card.  In  compar- 
ing current  reading  with  the  previous  one  it  was  found 
that  the  meter  was  not  registering  and  a  trouble  card 
was  sent  to  the  meter  department  asking  the  reason. 

This  card  is  made  out  in  triplicate.  The  original 
and  duplicate  are  sent  to  the  meter  department,  while 
the  triplicate  is  kept  in  the  office  for  reference.  \Vhen 
the  trouble  is  located  and  the  meter  repaired  the  orig- 
inal card  is  returned  to  the  ofifice.  If  the  meter  is 
found  so  defective  that  it  is  necessary  to  bring  it  in 
for  repairs  and  a  new  meter  substituted,  a  change  rec- 
ord card  is  made  out  and  sent  to  the  ofifice.  This  card 
shows  the  last  reading  of  the  old  meter  and  the  first 
reading  of  the  new  meter.  This  makes  a  complete 
record  of  transfer  of  meter  on  customer's  card  and 
the  system  of  reading  goes  on  as  before. 

The  meters  are  tested  once  a  year  unless  the  cus- 
tomer requests  otherwise.  In  testing  the  meter  a  com- 
plete record  of  the  test  is  sent  to  the  ofifice  for  filing. 
This  meter  test  card  is  marked  with  the  number  of  the 
meter,  the  customer's  name  and  location,  and  the  con- 
dition before  cleaning  and  after  cleaning.  There  is 
also  a  meter  record  card  which  is  filed  numerically  and 
shows  the  change  of  individual  meters  from  place  to 
place,  and  is  a  history  of  the  meter  only. 

At  billing  time  all  permanent  cards  with  billing 
readings  inscribed  are  put  on  the  adjuster's  desk.  He 
follows  out  the  consumption  in  each  individual  case, 


and  where  the  meter  has  been  stuck  or  has  failed  to 
register  for  any  reason  whatsoever,  an  addition  is 
made  to  the  consumption,  plainly  marked  on  the  bill 
when  going  out,  and  a  letter  written  to  the  customer 
explaining  in  detail  what  was  done  and  why  it  became 
necessary  to  do  it.  These  estimates  are  based  on  the 
average  consumption  during  the  period  when  the  meter 
was  working  properly,  with  an  allowance  for  out- 
side temperature.  After  these  cards  have  passed 
through  the  adjuster's  hands  and  been  sent  to  the 
billing  department  they  are  complete  and  ready  for 
making  out  bills.  In  other  words,  the  billing  depart- 
ment is  relieved  of  all  responsibility.  They  simply 
copy  the  monthly  consumption  as  shown  on  the  card 
into  the  ledger  and  make  out  the  bill. 

This  record  card  which  is  sent  to  the  meter  depart- 
ment is  filled  out  in  3  colors  of  ink.  Black  is  used  for 
ordinary  readings;  red  for  the  monthly,  or  billing, 
readings ;  and  green  for  the  monthly  consumption,  or 
the  difference  between  the  2  consecutive  monthly 
readings. 

Before  these  cards  are  sent  to  the  billing  depart- 
ment the  readings  are  O.  K.'d  by  the  adjuster  with  a 
little  stamp. 

The  above  is  the  routine  followed  by  a  company 
which  has  a  large  number  of  customers  and  it  is  evi- 
dent that  the  greatest  care  is  taken  both  to  prevent 
error  in  readings,  and  to  prevent  false  reports  being 
made  by  meter  readers.  It  is  possible  that  some  of 
these  precautions  might  be  found  unnecessary  by  a 
larger  company.  For  example,  it  might  be  well  to 
follow  the  practice  of  most  companies  in  reading  elec- 
tric meters,  to  give  the  meter  reader  the  opportunity 
of  knowing  what  the  previous  meter  reading  is  in 
order  that  he  can  check  the  reading  which  he  takes 
with  the  previous  reading,  the  assumption  being  that 
if  the  meter  reader  is  honest,  it  will  be  an  additional 
help  to  him  in  giving  correct  readings  if  he  is  able 
to  check  with  previous  readings. 


The  largest  power  plant  in  York  County,  Maine, 
is  to  be  built  by  the  Pepperell  Manufacturing  Co.,  at 
Union  Falls  on  the  Saco  River.  The  plans  call  for  a  con- 
crete dam  yo  ft.  high  and  the  development  of  io,ooo  hp. 
The  building  of  this  huge  dam  will  cause  the  water  to 
flow  back  into  the  country  for  miles  and  will  flood  sec- 
tions of  2  highways,  some  parts  of  which  will  be  under 
40  or  50  ft.  of  water  when  the  great  reservoir  which  will 
be  created  has  been  filled.  It  is  proposed  to  locate  the 
dam  near  or  on  the  site  of  the  old  covered  bridge  just 
below  the  present  dam  at  Union.  The  estimated  cost  for 
a  plant  to  develop  10,000  hp.  is  placed  at  $1,000,000. 

Representatives  of  the  Pepperell  company  have  been 
engaged  in  purchasing  flowage  rights  in  the  region  for  a 
long  time,  and  at  present  about  all  such  land  that  will 
be  required  has  been  bought. 

On  Cook's  Brook  is  a  water  privilege  owned  by  Sena- 
tor Cecil  F.  Clark  of  Clark's  Mills.  The  flowage  of  the 
region  will  destroy  this  power,  so  it  was  purchased  by 
the  Pepperell  company,  and  Mr.  Clark  was  allowed  to 
locate  a  turbine  at  Union  Falls,  where  the  power  plant 
of  the  Clark  Power  Co.  is  located.  This  company  has 
now  been  bought  by  the  Pepperell  company.  It  was 
capitalized  at  $10,000  and  supplies  electric  lights  to  the 
towns  of  Hollis,  Bar  Mills,  Salmon  Falls  and  Clark's 
Mills.     Its  turbine  at  Union  develops  400  hp. 

The  work  will  require  a  long  time  for  its  completion. 
How  soon  the  work  will  be  entered  upon  cannot  be  stated, 
as  parties  conversant  with  the  matter  state  that  it  may 
be  2  or  3  yr.,  or  much  sooner. 
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POWER  PLANT  CHEMISTRY 

Using  the  Flue   Gas  Analysis  Instrument  to  Aid  in   Perfecting  Combustion 


IN  building-  up  the  efficiency  of  a  plant  the  iirst  step 
is  to  make  sure  that  the  boiler  furnaces  are  working 
at  the   highest  possible   efficiency.     To   determine 

this  there  are  several  methods,  but  the  most  simple 
and  one  which  can  be  used  by  any  engineer,  is  by 
means  of  the  flue  gas  analysis.  Ultimate  analysis  of 
the  gas  is  not  necessary,  the  determinations  commonly 
made  are  the  percentages  of  carbon  dioxide  (CO,), 
oxygen  (O)  and  carbon  monoxide  (CO). 

Knowing  these,  it  is  c^uite  easy  to  ascertain  whether 
the  combustion  of  the  fuel  has  been  complete,  for  if 
the  gas  contains  COg,  a  percentage  of  O  and  no  CO, 
it  is  evident  that  all  carbon  has  been  completely 
burned,  but  it  is  quite  probable  that  an  excess  of  air 
is  being  furnished  the  fuel  so  that  its  temperature  is 
reduced  more  than  need  be.  By  reducing  the  air  sup- 
ply, the  percentage  of  O  will  be  reduced  until,  theo- 
retically, an  analysis  of  the  gas  should  show  20.91  per 
cent  CO,,  no  O  and  no  CO,  which  would  be  perfect 
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FIG.  1.     LOSS  DUE  TO  HEAT  CARRIED  AWAY  BY  CHIMNEY  GASES. 

BASED    ON    BOILER    ROOM    TEMPERATURE    OF    80    DEG., 

NITROGEN    IN    FLUE    GAS    80.5    PER    CENT,     CARBON 

MONOXIDE  0  PER  CENT.      (COURTESY  B.   &  W.   CO.) 

combustion.  This  condition,  however,  is  never  at- 
tained in  the  power  plant,  best  results  being  obtained, 
all  things  considered,  when  the  air  supply  is  5^  to  100 
per  cent  more  than  theoretical  requirements.  A  reduc- 
tion of  the  air  from  the  above  figure  is  likely  to  cause 
incomplete  combustion  and  the  formation  of  more  or 
less  CO  in  the  flue  gas  accompanied  also  by  smoke. 

The  problem  is,  then  to  maintain  such  a  condition 
in  the  furnace  that  the  percentage  of  CO2  will'  be  high 
and  the  O  as  low  as  it  is  possible  to  maintain  it  with- 
out giving  more  than  a  trace  of  CO. 

The  gas  analysis  which  gives  best  results  varies 
with  the  design  of  the  furnace  and  the  quality  of  coal. 
As  a  guide,  however,  the  following  table  may  be  used 
in  a  general  way  where  complete  combustion  is  ob- 
tained, which  means  that  no  CO  is  formed. 


Preventable 

COj. 

0 

Air  excess 

Fuel  loss 

Fuel  loss 

in  per  cent 

in  per  cent 

in  per  cent 

in  per  cent 

in  per  cent 

13 

8.9 

72.5 

15 

3 

10 

10.9 

107. 

18 

6 

8 

12.9 

158.7 

23 

11 

6 

14.9 

245. 

30 

18 

4 

16.9 

417. 

45 

33 

Having  an  ultimate  analysis  of  the  coal,  the  approx- 
imate quantity  of  air  required  for  complete  combustion 
may  be  calculated  as  follows : 

/C  o\ 

A  =  34.56 ^H 

\3  8  / 

in  which 

A  =  weight  of  air  required  per  pound  of  fuel ; 

C,  H  and  O  =  the  proportional  part  by  weight  of 
carbon,  hydrogen  and  oxygen  in  the  fuel. 

Also  when  the  analysis  of  the  flue  gas  is  known  it 
is  possible  to  calculate  approximately  the  weight  of 
air  supplied  to  the  fuel  by  the  following  formula  : 
/  N       \ 

A  =  3.036    X  C 

\CO, +  co/ 

in  which 

A  =  weight  of  air  supplied  per  pound  of  fuel ; 

N,  CO2  and  CO  =  percentages  b}^  volume  of  nitro- 
gen, carbon  dioxide  and  carbon  monoxide. 

C  =  the  proportional  part  by  weight  of  carbon  in 
the  fuel. 

It  is  usually  quite  safe  to  assume  that  the  percent- 
age of  nitrogen  in  the  gas  as  equal  to  the  difiference 
between  100  and  the  sum  of  the  percentages  of  CO.,, 
O  and  CO. 
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*For  loss  per  pound  of  coiil  multiply  by  per  cent  of  carbon  in  coal  by 
ultimate  analysis. 
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FIG.  2.  LOSS  DUE  TO  UNCONSUMED  CARBON  CONTAINED  IN  THE 
CO  IN  THE  FLUE  GASES.   (COURTESY  B.  &  W.  CO.) 

From  these  2  formulas,  then,  we  are  able  to  deter- 
mine the  deficiency  or  excess  in  air  that  is  being  sup- 
plied to  the  fuel  and  thus  we  get  a  measure  of  the 
furnace  efficiency. 

The  heat  lost  in  the  flue  gases  is  L^O.24  W  (T-t), 
in  which  L^    B.t.u.  lost  per  pound  of  fuel; 

W  =  weight    of    flue    gases    in    pounds    per 

pound  of  dry  coal; 
T  =  temperature  of  flue  gases ; 
t  =  temperature  of  atmosphere ; 
0.24  =  specific  heat  of  flue  gases. 
To  compute  the  weight  of  the  flue  gases  per  pound 
of  dry  coal  from  the  gas  analysis  use  the  following- 
form  ul'a  : 

11  CO2  -f  8  0  +  7   (CO  -f  N) 

W  = X  C 

3  (CO.,  +  CO) 


October  15,  191:5 


PRACTICAL     ENGINEER 


1001 


ill  which  CO2,  O,  CO  and  N  are  the  percentages  l)y 
\olume  of  the  carbon  dioxide,  oxygen,  carbon  monoxide 
and  nitrogen  in  the  flue  gas,  and  C  is  the  percentage 
of  carbon  in  the  coal  as  determined  by  ultimate 
analysis. 

Having  once  determined  the  conditions  of  the  fur- 
nace which  gives  the  best  gas  analysis  it  is  reasonable 
to  assume  that,  for  the  load  being  carried,  the  draft 
gage  is  then  indicating  the  most  economical  draft,  and 
the  fireman  should  be  instructed  to  carry  it  at  that 
point. 

When  the  flue  gas  analysis  shows  a  comparatively 
large  percentage  of  oxygen  and  at  the  same  time  car- 
bon monoxide,  it  is  conclusive  evidence  that  there  are 
leaks  in  the  boiler  setting  which  do  not  compel  all  the 
air  passing  to  the  stack  to  go  through  the  bed  of  coal. 
To  locate  these  leaks,  the  gas  analysis  instrument  can 
he  used  to  advantage  by  taking  samples  at  various 
points  along  the  path  of  the  gas  travel,  a  marked  dif- 
ference in  the  analysis  of  gases  from  points  a  short 
distance  apart  will  indicate  closely  the  point  of  air 
leakage. 

In  many  cities  smoke  ordinances  are  enforced  ne- 
cessitating more  care  in  the  operation  of  the  furnace 
than  where  efficiency  alone  is  to  be  considered.  In 
these  plants  it  is  customary,  in  order  to  be  on  the 
safe  side,  to  furnish  the  fuel  with  a  greater  excess  of 
air  and  make  sure  that  combustion  is  complete.  While 
smoke  is  caused  by  free  carbon  in  the  flue  gases,  it  is 
not  a  gas  and  the  ordinary  analysis  of  the  gas  will  not 
determine  its  presence.  A  fair  idea  of  the  amount  of 
smoke  may  be  had  from  the  percentage  of  CO  in  the 
gas.  The  following  from  a  bulletin  of  the  U.  S.  Geo- 
logical Survey  shows  this  clearly: 
Average  per  cent  of  black  smoke : 

0  7.1         15.5        24.7        34.7        43.1        52.9 

Average  per  cent  CO  in  flue  gases : 

0.05      0.11        0.11        0.14        0.21        0.33        0.35 

As  stated  in  a  previous  article  the  flue  gas  analysis 
is  an  accurate  indication  of  the  quality  of  combustion 
which  has  taken  place  in  the  furnace.  The  analysis 
in  itself  cannot  improve  furnace  conditions  but  by  a 
series  of  experiments  with  different  methods  of  hand- 
ling the  furnace  and  a  careful  study  of  the  flue  gas 
analyses  an  engineer  can  determine  what  conditions 
in  the  furnace  give  best  results  and  may  discover  de- 
fects in  the  furnace  or  setting  which  can  be  remedied 
without  great  expense.  It  is  possible  also  to  find  out 
whether  the  coal  being  used  is  that  best  adapted  to 
the  furnace.  As  an  analyzer  of  furnace  difficulties  the 
flue  gas  analysis  instrument  is  an  indispensable  acces- 
sory. 


NOTES  ON  LUBRICATION 

As  a  result  of  tests  made  on  cup  greases  for  lubri- 
cation, A.  L.  Westcott  states  in  a  paper  before 
the  American  Society  of  Mechanical  Engineers 
that  rise  in  temperature  results  in  lessened  fric- 
tion and  that  the  effect  of  rise  of  temperature  o'n  the 
coefficient  of  friction  is  nearly  always  the  same.  The 
reason  is  that  fluidity  of  the  lubricant  is  increased 
by  warming  it  and  viscosity  is  decreased, 
which  results  in  decreased  friction  up  to  the  point 
where  the  bearing  pressure  overcomes  the  tenacity  of 
the  film  of  lubricant,  and  forces  the  rubbing  surfaces 
into  contact.  There  seems  to  be  no  danger  of  cutting 
the  bearing  up  to  150  deg.  F.  as  long  as  the  film  of 
lubricant  holds,  and  even  300  deg.  was  reached  satis- 
factorily as  long  as  there  was  ample  supply  of  lubri- 


cant. This  goes  to  show  that  there  is  nothing  objec- 
tionable in  a  temperature  of  bearings  much  higher 
than  commonly  permitted,  if  good  lubrication  is  main- 
tained, and  much  may  be  gained  in  the  way  of  de- 
creasing work  lost  in  friction. 

Curves  in  the  Data  Sheets  show  the  relation  found 
between  temperature  and  coefficient  of  friction  for  one 
set  of  tests  on  a  cup  grease  ;  also  that  increase  of  unit 
load  on  the  bearing  reduced  the  relative  loss  from  fric- 
tion with  the  bearing  held  at  a  given  temperature,  be- 
cause the  friction  is  that  of  particles  of  lubricant  on 
each  other,  so  long  as  the  film  is  not  broken,  and  in- 
crease in  load  carried  up  to  the  breaking  point  of  the 
film  does  not  increase,  proportionally  the  force  required 
to  slide  the  lubricant  particle. 

As  a  result  of  his  tests  Mr.  Westcott  concludes 
that: 

Cirease  lubrication  compares  favorably  with  oil 
where  the  form  of  bearing  is  such  as  to  favor  the  re- 
tention of  the  film  of  lubricant,  and  provision  is  made 
for  an  ample  supply  to  the  bearing.  But,  as  shown  by 
the  experiments,  oil  may  give  better  results  in  case 
of  a  short  bearing  in  proportion  to  the  diameter. 

Grease  of  soft  consistency  is  a  much'  better  lubri- 
cant than  the  harder  densities  of  the  same  grease,  an 
advantage  especially  marked  at  low  temperatures, 
such  as  usually  obtain  in  a  well  lubricated  bearing. 

The  best  method  of  applying  grease  to  a  bearing 
is  by  forced  feed  and  a  constant  rate  of  flow.  This 
agrees  with  the  best  practice  in  oil  lubrication  where 
the  bearing  is  flooded  with  oil,  which  passes  to  a  filter 
and  is  used  again.  The  problem  in  case  of  grease  is 
to  clean  it  after  it  has  once  passed  through  the  bear- 
ing so  that  it  can  be  used  again. 

Some  grease  cups  with  spring  actuated  plungers  are 
designed  to  give  a  constant  flow  of  grease,  but  when 
full  of  grease,  so  that  the  spring  is  compressed  to  its. 
fullest  amount,  the  pressure  upon  the  grease  is  greater 
than  when  the  cup  is  nearly  empty.  The  experiments 
upon  grease  consistency  show  what  a  great  difference 
in  flow  is  produced  by  a  small  change  in  the  pressure 
upon  the  grease.  Provision  made  to  regulate  the  flow 
by  means  of  a  small  cock  placed  in  the  outlet  of  the 
cup,  needs  adjustment  as  the  cup  empties,  and  is  apt 
to  be  neglected.  A  design  of  cup  is  desirable  which 
will  deliver  the  grease  at  a  constant  rate  from  the 
time  it  is  filled  until  it  is  empty. 


At  a  recent  meeting  of  the  Minneapolis  Associa- 
tion of  Stationary  Engineers,  State  President  Mueller, 
chief  engineer  of  the  Washburn-Crosby  Co.,  who  visited 
Germany  and  other  European  countries  with  the  Ameri- 
can Society  of  Mechanical  Engineers  this  summer,  gave 
an  interesting  and  instructive  talk  in  regard  to  his  trip 
across  the  water.  Following  this  talk  he  was  presented 
with  a  gold  watch  charm  by  the  association  in  appreci- 
ation of  his  efforts  during  the  past  year  as  chairman  of 
the  Educational  Committee.  The  association  was  pre- 
sented, by  Peter  Ulstrom,  chief  engineer  of  the  C.  A. 
Smith  Lumber  Co.,  with  a  hand  carved  gavel  which  he 
had  made  during  a  recent  sojourn  in  Oregon.  Some 
discussion  was  held  of  the  second  annual  banquet,  but 
definite  plans  were  laid  over  until  the  next  meeting. 
Following  the  meeting,  some  75  of  those  present  accepted 
the  invitation  of  State  President  Mueller  to  an  informal 
lunch  which  was  heartily  enjoyed. 


The  Eastern  Pennsylvania  Power  Co.,  Easton, 
Pa.,  is  preparing  plans  for  alterations  and  additions  to 
several  large  power  plants. 
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FOREIGN  DEVELOPMENT  IN  THE  POWER  PLANT  FIELD 

Roller  Wheel  Worm  Gear,  Heat  Value  of  Fuels,    Metal  Working 

By  J.  H.  Blakey 


ACCORDING  to  LTnwin  the  efficiency  of  a  single 
thread  worm  gear  varies  from  25  to  40  per  cent; 
double  thread,  from  40  to  60  per  cent ;  triple 
thread,  from  50  to  66  per  cent,  and  a  quadruple 
thread  gear  under  the  best  of  conditions  never  reaches 
higher  than  80  per  cent.  Consequently,  a  single  thread 
roller  wheel  worm  gearing  which  gives  by  test  an 
efficiency  of  over  90  per  cent  will  be  of  interest  to 
engineers.  The  accompanying  cut  shows  this  speed 
reducer,  which  is  manufactured  by  Glaenzer  &  Co.,  of 
Paris.  The  report  of  the  government  inspector  shows 
that  3  tests  were  made  by  means  of  an  electric  motor 
and  a  prony  brake.  The  voltage  was  115,  the  amperage 
114,  the  efficiency  of  the  motor  being  0.87,  running  at 
1036  r.p.m.  The  power  developed  in  the  motor  shaft 
was  therefore : 

115  X  114  X  0.87 

=15.49  hp. 

736 
The  power  transmitted  by  the  gearing  was  found 
to  be  14.46  hp.,  which  is  equal  to  93.34  per  cent.  The 
temperature  of  the  bearing  on  the  motor  side  showed 
an  increase  of  31.5  deg.  C.  and  on  the  other  side  an 
increase  of  23  deg.  after  running  5  hr. 

Influence  of  the  Temperature  of  the  Flame  on  the 
Value  of  Combustibles 

QOST  of  combustibles,  whether  in  the  form  of  coal  or 
otherwise,  forms  such  an  important  element  in 
manufacturing  that  exact  ideas  with  regard  to  fuel 
values  are  necessary.  Whenever  a  combustible  is  to 
be  chosen  the  following  question  presents  itself:  What 
is  the  exact  value  of  this  or  that  combustible  in  this 
particular  case?  It  is  generally  the  custom  to  estimate 
the  value  of  a  combustible  simply  by  its  calorific 
power,  but  this  method  is  not  exact  and  it  is  necessary 
to  make  use  of  closer  calculations.  The  influence  of 
the  temperature  of  the  flame  must  be  taken  into  ac- 
count, without  losing  sight  of  the  fact  that  a  certain 
volume  of  combustible  of  given  calorific  power  cannot 
be  economically  replaced  by  a  larger  volume  of  com- 
bustible having  a  greater  calorific  power. 

In  "Stahl  und  Eisen,"  M.  Gwigner  considers  vari- 
ous cases  of  the  practical  use  of  the  principal  in- 
dustrial combustibles,  such  as  coal  dust,  coal  in  the 
usual  form,  blast  furnace  and  coke  furnace  gas,  and 
gases  of  other  kinds.  He  arrives  at  the  following 
conclusions:  Taking  as  a  basis  of  comparison  the 
ordinary  combustion  of  coal  in  a  grate,  the  author  finds 
that  for  combustibles  of  equal  calorific  power  per  unit 
of  weight  or  volume,  that  one  is  the  most  economical 
which  gives  the  highest  flame  temperature.  In  this 
respect  coal  dust  is  superior  to  all  others.  After  that, 
coke  furnace  gas  is  most  economical.  Air  gas  (ordi- 
nary air  containing  vapor  of  petroleum,  naphthaline, 
gasoline  or  other  hydrocarbon)  in  relation  to  the  unit 
of  weight  of  coal  producing  the  same  volume  of  gas 
has  a  heat  value  greater  than  that  of  the  coal  burnt 
normally  in  a  grate,  when  the  price  of  coal  and  labor 
is  high.  Next  in  value  come  the  compound  gases,  such 
as  blast  furnace  and'  coke  furnace  gases.  Coal  of  such 
size  as  to  require  a  large  excess  of  air  for  combustion, 
even  though  of  high  calorific  value,  may  have  a  useful 
value  smaller  than  that  of  coal  of  the  usual  size,  but 


of  lower  calorific  power.  Blast  furnace  gas  is  consid- 
ered the  least  economical  of  all  the  combustibles,  and 
its  enrichment  by  means  of  regeneration  in  a  gas  pro- 
ducer does  not  appear  to  be  profitable. 


Effects  of  Cold  Working  Upon  Iron  and  Steel 


D 


IFFERENT  methods  of  the  cold  working  of  iron 
and  steel  in  the  workshops  in  order  to  give  them 
definite  form,  produce  modifications  in  their  structure 
and  also  in  their  physical  properties  which  may  have 
considerable  importance  from  the  point  of  view  of  their 
final  use.  In  "Stahl  und  Eisen,"  Mr.  Goerens  describes 
the  experiments  which  he  has  made  on  Martin  steel 
and  iron  wire  of  different  hardness,  which  he  submit- 
ted to  cold  drawing  in  order  to  study  these  modifica- 
tions. The  author  gives  curves  showing  the  elastic 
elongation  and  permanent  set  of  the  wires,  which  differ 
considerably  according  to  the  amount  of  drawing  to 


A  NEW  FORM  OF  WORM   GEARING 

which  the  specimen  has  been  submitted.  He  then 
describes  the  effect  of  the  drawing  upon  the  limit  of 
elasticity,  upon  resistance  to  rupture  by  extension,  up- 
on hardness,  density  and  magnetic  properties,  and 
finally  upon  the  resistance  to  solution  in  acids. 

The  greatest  modification  was  found  to  occur  in 
the  magnetic  properties  of  the  wire,  and  it  was  found 
that  all  changes  were  much  more  marked  in  the  first 
drawings  than  in  those  later.  The  author  expresses 
the  degree  of  deformation  by  the  relation  of  the  di- 
minution of  section  of  the  drawn  wire  to  that  of  the 
original,  and  establishes  the  fact  that  the  variations  in 
the  physical  properties  of  the  wire  are  always  greatest 
for  degrees  of  deformation  between  0  and  50  per  cent, 
and  that  they  remain  almost  constant  when  the  de- 
formations exceed  90  per  cent. 


The  Magnolia  Power  Co.  proposes  to  construct  a 
hydro-electric  plant  developing  13,000  hp.  on  the  South 
Branch  of  the  Potomac  at  Springfield,  W.  Va.  The  total 
cost  will  be  $1,000,000.  It  is  proposed  to  transmit  elec- 
tricity to  Cumberland,  Springfield  and  Romney,  and 
points  in  West  Virginia.  F.  Ernest  Brackett,  of  Cum- 
berland, is  engineer. 
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IGNITION  POINT  OF  INTERNAL  COMBUSTION  ENGINES 


Effect  on  Efficiency 

By  Reginald  Trautschold 


THE  flywheel  plays  an  even  more  important  part  in 
regulating  the  useful  power  output  of  an  internal 
combustion  engine  than  it  does  in  the  case  of  a 
steam  engine,  and  it  is  largely  for  this  reason  that 
the  ignition  point  in  an  internal  combustion  engine  is  of 
paramount  importance.  In  an  internal  combustion  en- 
gine, a  power  stroke  occurs  once  each  revolution  of  the 
flywheel,  in  a  2-cycle  engine,  while  in  the  more  generally 
efficient  4-cycle  engine,  the  power  impulse  occurs  only 
every  second  revolution. 

In  a  steam  engine,  impulses  are  almost  invariably 
given  twice  during  each  revolution,  so  that  the  kinetic 
energy  that  is  stored  in  the  flywheel  as  momentum,  dur- 
ing the  first  part  of  each  power  stroke,  is  called  upon  only 
to  augment  the  turning  moment  during  the  latter  part 
of  each  power  stroke  and  to  carry  the  engine  over  dead 
centers.  The  flywheel  of  an  internal  combustion  engine, 
on  the  other  hand,  not  only  carries  the  engine  over  dead 
centers  but  must  carry  the  engine  load  for  the  second 
half  revolution  of  the  flywheel  as  well  as  a  considerable 
part  of  the  first  half  revolution,  in  a  2-cycle  engine,  and 
about  2;^  times  as  far  in  a  4-cycle  engine — power  units 
with  one  cylinder.  Multiplying  the  number  of  cylinders 
reduces  such  dependence  on  the  flywheel  by  a  correspond- 
ing amount,  of  course,  but  in  any  case  the  regulating 
demands  on  the  flywheel  of  an  internal  combustion  engine 
are  great. 

It  is  true  that  of  the  2  types  of  internal  combustion 
engines,  one  in  which  the  fuel  charge  is  exploded  (ex- 
plosive type)  and  the  other  the  engine  in  which  the  fuel 
charge  is  gradually  ignited,  or  the  engine  in  which  the 
fuel  charge  burns  for  an  appreciable  part  of  the  power 
stroke  (the  true  "internal  combustion"  engine),  the  cor- 
rect point  of  ignition  is  of  less  importance  in  the  latter 
than  in  the  former,  and  for  this  reason  the  explosive  type 
of  internal  combustion  engine  will  be  first  and  more 
carefully  considered. 

There  is  only  one  correct  point  of  ignition  and  this 
is  recognized  by  the  leading  manufacturers  of  internal 
combustion  engines,  as  shown  by  their  failure  ordinarily 
to  provide  any  automatic  means  of  changing  the  point  of 
ignition.  Means  of  adjusting  the  point  of  ignition  are 
necessary  and  arc  provided,  in  order  to  safeguard  the 
engine  against  the  disarrangement  of  mechanisms 
through  wear,  etc.,  but  they  are  only  refinements  and 
should  not  be  made  use  of  except  when  adjustments  are 
necessary.  The  importance  placed  on  this  point  is  to 
emphasize  the  incorrectness  of  the  practice  of  using  a 
later  ignition  point  for  a  rich  fuel  charge  than  for  a 
poorer  mixture,  a  practice  that,  while  it  has  not  become 
common,  ovv'ing  to  the  necessity  of  manually  changing 
the  point  of  ignition,  is  nevertheless  a  practice  that  has 
been  suggested  by  certain  operators  and  engineers.     The 


point  or  time  of  ignition  should  not  vary  for  any  degree 
of  richness  of  fuel  charge,  the  governor  taking  care  of 
the  amount  of  fuel  charge,  etc. 

Demand  for  power  on  any  reciprocating  engine  may 
be  considered  as  constant  for  the  short  interval  of  time 
from  one  power  stroke  to  the  next,  no  matter  how  fluc- 
tuating the  engine  load  may  be,  and  such  constant  de- 
mand for  power  may  be  represented  by  a  rectangular 
area,  such  as  rectangle  CDEF  of  Fig.  i,  which  may  be 


mh 


I 


Area  CDEF  =  Arta  CGHIF  '  Area  XLMNOQJ  -"  /1«a  CGPOQF 
Area  QHGPO  (A)  'Area  QIF  (b) 


FIG.    1.      THEORETICAL    DIAGRAM    FOR    AX    INTERNAL    COMBUS- 
TION  ENGINE 


considered  to  represent  a  constant  power  supply  of  100 
hp.  per  hour.  The  varying  angularity  of  the  connecting 
rod  and  the  different  positions  of  the  main  engine  crank, 
from  one  dead  center  to  the  other,  make  the  actual  at- 
tainment of  any  such  rectangular  diagram  of  uniformity 
of  power  supply  impossible,  of  course ;  hence,  the  neces- 
sity of  the  flywheel  as  a  storage  for  pressure  in  excess 
of  the  mean  efl^ective  pressure  during  the  first  and  last 
parts  of  the  power  stroke  and  from  which  the  excess 
power  is  reclaimed  during  the  center  portion  of  the 
stroke  when  the  directly  effective  pressure  falls  below 
the  mean  effective  pressure. 
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The  varying  demands  for  pressure  depend,  to  a  cer- 
tain extent,  upon  the  relative  length  of  the  connecting 
rod  and  the  crank  arm  and  when  this  relation  is  5  :  I — 
an  average  of  practice  as  far  as  internal  combustion 
engines  are  concerned — the  pressure  diagram  equivalent 
to  diagram  CDEF  is  indicated  by  Area  CGHIF,  Fig.  i. 

Such  pressure  diagram  is  also  unattainable  by  any 
internal  combustion  engine,  but  represents  the  energy 
required  for  uniform  power.  An  indicator  diagram  of 
a  loo-hp.  Westinghouse  gas  engine — an  average  diagram 
attained  from  8  cards  taken  with  a  uniform  load  and  as 
nearly  as  possible  under  similar  conditions  of  operation 
— drawn  to  the  same  scale  as  the  other  2  pressure  or 
power  diagrams,  is  represented  by  Area  KLMNOQJ, 
Fig.  I.  This  latter  diagram  is  shown  with  the  ignition 
taking  place  immediately  after  the  crank  passes  the  dead 
center  and  is  equivalent  to  the  Area  CGPOQF. 

This  last  area  represents  the  average  available  power 
attainable  from  an  efficiently  designed  and  proportioned 
internal  combustion  engine  of  the  explosive  type.    Of  this 
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FIG.   2.     PERCENTAGE   OP  LOSS  IN   ENGINE   EPPIOIENOY   DUE   TO 
ADVANCING    THE    POINT    OP    IGNITION 

total  available  power,  Area  QHGPO  (A)  lies  above  the 
required  pressure  line  GHI  and  is  therefore  in  excess 
of  the  power  required  for  uniform  operation  of  the  en- 
gine. At  point  Q  in  the  power  stroke,  at  about  52.5 
per  cent  of  the  forward  travel  of  the  piston,  the  pressure 
exerted  on  the  piston  and  that  required  for  uniform  gen- 
eration of  power  are  equal,  but  beyond  this  point  the 
thrust  on  the  piston  falls  below  the  pressure  required, 
the  lack  of  thrust  being  represented  by  Area  QIF  (B), 
and  this  amount  must  be  reclaimed  from  the  stored 
energy  of  the  flywheel,  in  order  to  obtain  a  uniform 
turning  moment. 

Area  QHGPO  (A)  and  Area  QIF  (B)  are  equal, 
therefore,  the  former  representing  the  excess  energy 
stored  in  the  flywheel  during  the  first  part  of  the  power 
stroke  and  which  is  reclaimed,  represented  by  the  latter 
area,  during  the  balance  of  the  power  stroke.  In  reality, 
this  total  amount  of  useful  energy  is  uniformly  distrib- 
uted over  both  a  forward  and  return  stroke  of  the  piston 
in  a  2-cycle  engine  and  over  2  forward  and  2  return 
strokes  in  a  4-cycle  engine.  This  distribution  of  energy 
over  several  strokes  of  the  piston  makes  no  ditTerence 
as  far  as  advisable  concentration  of  power  is  concerned, 
however;  so  maximum  efficiency,  as  indicated  by  the  dia- 
gram, will  indicate  the  best  practice  for  any  type  of 
explosive  engine,  and  any  losses  that  may  become  ap- 


parent on  Fig.  I  from  varying  the  point  of  ignition  will 
be  correspondingly  the  same  for  either  a  2  or  a  4-cycle 
engine. 

Should  the  ignition  of  the  fuel  charge  take  place 
before  the  dead  center  point  was  passed  a  "backfire,"  or 
impulse  against  the  direction  of  engine  rotation,  would, 
of  course,  take  place  and  may  be  disregarded  in  this  dis- 
cussion, therefore,  being  evidently  disastrous  to  the  effi- 
ciency of  the  engine.  Advancing  the  point  of  ignition 
one  per  cent  of  the  stroke  would  not  decrease  the  work 
of  compressing  the  cylinder  contents,  fuel  charge,  but 
would  entail  a  certain  unnecessary  amount  of  work  of 
compression.  In  other  words.  Area  (A)  and  Area  (B) 
would  both  be  reduced.  There  would  also  be  a  slight 
drop  in  maximum  pi-essure  against  the  piston,  owing  to 
the  greater  cylinder  contents  in  which  the  exploded  charge 
could  expand  at  the  instant  of  ignition;  but  the  thrust 
on  the  piston  at  the  point  of  stroke  where  ignition  took 
place  would  be  the  same,  for  all  practical  purposes,  as  the 
thrust  at  that  point  when  ignition  took  place  immediately 
on  passing  the  dead  center.  During  the  first  I  per  cent 
of  the  forward  stroke  of  the  piston  there  would  be  no 
thrust  on  the  piston  from  the  ignited  fuel  charge  and 
hence,  the  power  output  of  the  engine  would  be  less 
than  in  the  former  case  by  an  amount  equal  to  this  loss 
and  the  work  of  unnecessary  compression. 

The  loss  due  to  unnecessary  compression  is  repre- 
sented by  shaded  area  I ;  the  second  loss,  though  not  so 
apparent  on  the  diagram,  is,  to  all  intents  and  purposes, 
equal  to  shaded  area  i',  at  the  end  of  the  power  stroke. 
Similarly,  advancing  the  point  of  ignition  2  per.  cent 
would  entail  the  loss  of  shaded  areas  i  and  2  and  i'  and 
2'  from  the  diagram  representing  the  required  power  for 
uniform  operation  of  engine,  and  reduce  the  power  out- 
put by  an  equivalent  amount.  A  point  of  ignition  at  3 
per  cent  stroke  would  represent  a  loss  in  efficiency  equiv- 
alent to  shaded  areas  i,  2  and  3  and  i',  2'  and  3',  and  so 
forth  and  so  on. 

Figure  2  indicates  graphically  the  percentage  of  loss 
in  engine  efficiency,  explosive  type  of  internal  combus- 
tion engine,  due  to  advancing  the  point  of  ignition  from 
its  correct  location,  immediately  after  the  commencement 
of  the  power  stroke,  various  amounts  up  to  a  point  at 
30  per  cent  of  the  power  stroke,  the  efficiency  curve  being 
plotted  with  points  of  efficiency  corresponding  to  points 
of  ignition. 

In  internal  combustion  engines  of  the  true  "internal 
combustion"  type,  those  in  which  the  fuel  charge  burns 
for  an  appreciable  part  of  the  stroke,  the  losses  in  effi- 
ciency due  to  belated  ignition,  though  approximately 
equal  in  amount  for  engines  having  cylinders  of  the 
same  size  to  similar  losses  in  explosive  types  of  engines, 
do  not  reduce  the  efficiency  of  the  engine  to  quite  the 
same  extent.  This  is  due  to  the  more  uniform  distribu- 
tion of  thrust  in  such  engines ;  that  is,  the  distribution 
of  pressure  on  the  piston  is  more  nearly  like  that  in  the 
ordinary  steam  engine,  and,  therefore,  the  ratio  of  mean 
eft'ective  pressure  to  the  length  of  stroke  is  less  than  in 
the  case  of  the  explosive  type  of  internal  combustion 
engine.  For  instance,  in  engines  of  the  Diesel  type, 
where  compression  is  carried  to  a  high  degree,  a  por- 
tion of  the  stroke  immediately  following  injection  of  fuel 
may  have  nearly  uniform  pressure,  though  usually  a 
gradual  drop  in  pressure  takes  place  in  such  engines 
while  combustion  is  still  occurring  and  the  piston  ad- 
vances. 

In  other  true  "internal  combustion"  engines,  where 
compression  is  not  so  great,  the  pressure  on  the  piston, 
between  the  points  of  first  injection  of  fuel  and  the 
cessation  of  fuel  supply,  may  even  increase  to  a  maximum 
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at  a  point  appreciably  later  than  when  the  fuel  is  first 
forced  into  the  combustion  chamber  and  cylinder.  Delay 
in  injecting  fuel  into  these  engines  not  only  entails  the 
losses  of  compression,  etc.,  noted  in  the  case  of  the 
explosive  type  of  engine,  but  may  even  cause  failure  of 
fuel  ignition  by  reduction  of  temperature  of  the  com- 
pressed air  charge  through  its  expansion.  Of  course, 
such  failure  to  ignite  the  fuel  charge  is  not  likely  to 
occur,  owing  to  the  heat  retained  in  the  engine  cylinder 
once  the  engine  has  actually  started  to  operate. 


STARTING  VERTICAL  GAS 
ENGINES 

Precautions    in    Setting    and    Testing    Governor    and 
Details  of  Adjustment  of  Spark  and  Mixture 

By  John  S.  Leese 

AETER  the  erection  of  the  engine  has  been   com- 
pleted,   the    crank    case    should    be    thoroughly 
cleaned  out,  and  oil  may  then  be  put  in  up  to  y> 
in.  above  the  strainers  which  are  usually  provided 
for  straining  the  oil  used  in  the  forced  feed  lubricating 
system. 

Sight  feed  lubricators  should  also  be  filled,  any  pipes 
leading  from  them  should  be  disconnected  as  nearly  as 
possible  to  the  point  at  which  they  deliver  the  oil,  the 
pipes  tried,  to  see  that  enough  oil  is  coming  from  them. 
The  pipes  should  then  be  coupled  up  again  and  oil  run 
through  them  so  that  it  will  get  to  the  part  it  is  intended 
to  lubricate.  After  starting  up  particular  attention  should 
be  paid  to  all  the  connections  in  these  pipes,  as  leaking 
joints  may  involve  serious  trouble. 

If  the  governor  is  of  the  centrifugal  type  the  gov- 
ernor springs  should  be  uncoupled  from  the  weights  and 
the  gear  worked  by  hand,  opening  and  closing  the  gov- 
ernor valve  in  order  to  see  that  the  latter  is  working 
freely.  The  valve  should  then  be  set  to  shut  ofif  at  the 
no-load  position,  that  is  to  say,  when  the  weights  are 
at  their  widest  distance  apart.  The  governor  springs 
may  then  be  replaced  and  adjustments  made  so  that  the 
governor  will  completely  close  the  valve  at  no-load  speed. 
This  is  a  precaution  to  ensure  that  the  engine  will  be 
under  the  complete  control  of  the  governor  when  it  is 
started  up  for  the  first  time. 

At  the  first  starting  up  the  engine  will  probably 
"hunt,"  due  to  the  valve  being  completely  closed  at  no- 
load  speed,  but  this  "hunting"  can  easily  be  remedied 
by  after  adjustment.  On  the  majority  of  engines  this 
may  be  done  while  the  engine  is  running.  The  gas  and 
air  valve  should  be  adjusted  for  full  load  while  the 
engine  speed  is  being  set  in  this  manner. 

Next  oil  all  moving  and  sliding  parts,  such  as  inlet 
valve,  spindles  and  guides,  rocking  levers,  push  rods, 
etc.,  and  fill  up  any  lubricators  and  greasers.  After 
this  has  been  done  the  engine  should  be  barred  round  by 
hand  to  make  sure  that  nothing  is  touching  and  that 
all  is  clear  inside  the  crank  case. 

Setting  of  the  ignition  should  be  checked  over  to  see 
that  the  spark,  when  fully  advanced,  takes  place  about 
25  to  30  deg.  before  the  dead  center.  The  angle  may 
be  conveniently  checked  by  an  adjustable  spirit  level. 

When  the  engine  is  still  being  barred  round  it  should 
be  noticed  that  there  is  enough  clearance  between  all 
levers,  valve-rods  and  the  valve  stems  so  that  all  the 
valves  will  close  tight.  Valves  held  from  their  seats  will 
result  in  pitting  and  corrosion  and  also  in  leakage  of 
compression  and  explosion  pressures.  When  the  barring 
round  is  finished  the  engine  should  be  left  in  the  start- 


ing position,  that  is  to  say,  35  to  40  deg.  after  the  firing 
point  on  any  of  the  cylinders  which  are  fitted  with  air 
starting  gear. 

Next,  all  the  necessary  main  valves,  for  instance  the 
exhaust,  gas  supply  to  engine  stop  valve,  and  air  supply 
to  engine  stop  valve,  should  be  opened.  The  circulating 
water  valve  should  be  opened  immediately  after  the  en- 
gine has  started.  The  bypass  valve  on  the  pressure  gage 
connected  to  forced  lubrication  systems  should  be  prac- 
tically throttled  off.  This  is  necessary  so  that  the  oil 
will  get  to  the  bearings  in  the  shortest  possible  time  on 
the  first  starting  up.  After  running  for  a  little  while 
the  valve  may  be  adjusted  so  that  the  correct  amount 
of  pressure  is  registered  on  the  gage. 

The  gas  cock  in  the  engine  manifold  can  now  be 
opened,  the  gas  and  air  mixing  valve  adjusted,  the  ig- 
nition switched  on,  and  the  engine  started  by  suddenly 
turning  on  the  compressed  air.  The  engine  should  start 
firing  after  making  4  or  5  revolutions.  As  soon  as  the 
engine  gets  away  on  the  gas  the  compressed  air  must 
be  shut  off  and  the  oil  pressure  gage  watched  so  that 
the  pressure  can  be  reduced  to  its  correct  amount  before 
the  gage  pointer  reaches  the  end  of  its  scale.  If  this 
precaution  is  not  taken  some  damage  may  be  done  to  the 
gage  and  possibly  to  the  piping  system.  The  bypass 
should  be  adjusted  so  that  a  steady  pressure  is  recorded 
on  the  oil  system. 

The  engine  should  now  be  allowed  to  run  for  15  min. 
or  so,  while  the  attendant  adjusts  the  water  supply  to 
each  cylinder  by  closing  the  valve  serving  each  cylinder 
and  opening  it  for  3  turns.  By  this  means  an  equal 
quantity  of  water  will  be  supplied  to  each  cylinder. 
Should  any  one  cylinder  appear  to  heat  up  more  than 
the  others  the  water  supply  for  this  cylinder  may  be  in- 
creased and  the  valve  adjusted  until  all  are  at  an  equal 
temperature.  During  this  run  the  speed  of  the  engine 
should  also  be  checked  and  with  a  full  load  mixture  on 
the  mixing  valve  all  "hunting"  should  be  eliminated. 

If  it  is  necessary,  tension  of  the  main  governor 
springs  may  be  altered,  or  this  may  be  done  later.  After, 
say  yi  hour  run,  provided  there  is,  in  the  mean  time, 
no  appearance  of  undue  heating,  the  engine  should  be 
shut  down  and  all  the  inspection  covers  removed  from 
the  crank-case  for  an  examination  of  the  bearings,  rod- 
ends  and  camshafts.  If  everything  is  o.k.,  the  doors 
may  be  put  back  again  ready  for  further  running.  In 
this  connection  it  will  be  noticed  that  on  no  account 
must  a  naked  light  be  taken  into  the  crank  case.  Serious 
explosions  with  injuries  to  the  inspector  have  often  oc- 
curred through  neglecting  this  precaution. 

The  main  governor  springs  should  be  the  correct 
tension  to  account  for  95  per  cent  of  the  speed,  and  at 
this  speed  there  should  be  practically  no  tension  on  the 
auxiliary  speeder  spring.  If  the  speeder  springs  are 
used  for  more  adjustment  than  this,  coarse  governing 
will  follow. 

The  engine  may  be  started  up  again  and  run  for  a 
quarter  of  an  hour  or  so  at  full  speed.  If  at  the  end  of 
this  period  the  bearings  are  still  cool,  full  load  may  be 
put  on  the  engine. 

It  often  happens  in  new  engines  that  when  they  are 
called  upon  to  run  light  for  considerable  periods,  the 
spark  plugs  become  wet  with  oil  and  consequently  miss 
fire.  This  is  due  to  the  new  rings  not  being  properly 
bedded  into  the  cylinders,  thus  allowing  oil  to  be  forced 
up  into  the  combustion  chamber.  Before  going  on  load, 
therefore,  it  is  advisable  to  examine  the  spark  plugs  so 
that  there  will  be  no  miss-firing  on  the  light  load. 

Another  frequent  cause  of  miss-firing  at  light  loads 
with  quantity  governing  is  insufiicient  compression.  By 
opening  the  indicator  cocks  it  will  be  easy  to  determine 
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which  cylinder  is  miss-firing.  The  remedy  is  to  adjust 
the  governor  mixing  valve  so  that  it  takes  more  gas  a1 
high  speed  and  to  adjust  the  supply  of  mixture  by  the 
plug  cocks. 

Best  results  are  procured  by  allowing  the  jacket  water 
to  leave  the  cylinders  about  130  deg.  F.,  or  at  a  temper- 
ature as  hot  as  one  can  bear  on  his  hand. 

After  having  had  the  engine  running  on  full  load  for 
some  hours,  and  after  the  crank  case  and  parts  have  be- 
come fairly  heated  up,  it  may  be  found  that  the  exhaust 
valves  are  not  seating.  This  is  due  to  the  expansion  of 
the  spindles  reducing  the  clearance  between  the  rockers 
or  tappet  rods  and  the  valve  stems.  In  cases  where  the 
valve  rockers  are  mounted  on  the  cylinders,  the  expansion 
of  the  latter  will  increase  this  clearance  instead  of  de- 
creasing it.  This  will  mean  insufficient  opening  of  the 
valve.  The  correct  clearances  for  the  inlet  and  exhaust 
valves  vary  with  the  size  of  the  engine,  but  the  manu- 
facturers will  invariably  supply  these  figures  on  request, 
and  they  should  be  checked  when  the  engine  is  cold. 

For  constant  quality  variable  quantity  governing  the 
following  mixtures  are  approximately  correct :  Town 
gas,  500  B.t.u.  per  cu.  ft.,  8  volumes  of  air  to  one  of 
gas;  producer  gas,  135  B.t.u.  per  cu.  ft,,  2  volumes  of 
air  to  one  of  gas;  coke  oven  gas,  400  B.t.u.  per  cu.  ft., 
5  volumes  of  air  to  one  of  gas ;  blast  furnace  gas,  90 
B.t.u.  per  cu.  ft.,  1.5  volumes  of  air  to  one  of  gas. — The 
Isolated  Plant. 


FURNACE  DETAILS  FOR  SMOKE- 
LESS COMBUSTION 

TO  secure  suppression  of  smoke,  the  Smoke  Depart- 
ment of  the  City  of  Cleveland  has  issued  a  pamphlet 
giving  requirements,  which  are  to  be  considered 
only  as  approximate  minimum  limitations.  Many 
boilers  make  smoke  and  are  inefficient  because  of  the 
short  travel  of  gases  before  striking  the  cold  surface  of 
the  boiler;  lack  of  combustion  chamber;  lack  of  draft, 
often  caused  by  inadequate  stack,  constricted  breeching 
or  damper,  or  both.  The  following  rules  are  for  hand- 
fired,  horizontal  tubular  boilers  burning  coal. 

Height  between  dead  plate  and  shell  for  shell  diam- 
eter, 36  in.,  30  in.;  42  in.,  32  in.;  48  in.,  34  in.;  54  to 
^2  in.,  36  in. ;  78  to  84  in.,  42  in. 

Suitable  firebrick  construction  must  be  built  above 
and  behind  bridge  wall,  followed  by  a  deflection  arch  of 
firebrick.  The  thickness  of  the  first  grade  firebrick  shall 
not  be  less  than : — 9  in.  over  firing  doors  on  inner  side ; 
9  in.  of  (arched)  firebrick  over  the  firing  door  liners;  9 
in.  for  side  walls  adjacent  to  grates  up  to  height  of  bottom 
line  of  shell  back  as  far  as  the  rear  edge  of  the  bridge 
wall;  4^  in.  for  side  walls  above  the  height  of  the  bot- 
tom line  of  the  shell  from  front  to  end  of  arch  system, 
headers  every  fifth  course;  also  side  walls  between  rear 
end  of  bridge  wall  and  12  in.  back  of  rear  arch,  same 
construction. 

Side  walls  from  combustion  chamber  floor  throughout 
setting  behind  arch  system,  a  good  second  grade  brick 
4I/2  in.  thick,  with  headers  every  fifth  course;  bridge 
walls,  front  and  back  faces  and  top,  to  be  not  less  than 
9  in.  of  first  grade  firebrick.  All  arch  spans  of  more 
than  48  in.  to  be  of  9-in.  wedge  brick,  no  double  arch 
of  4^  in.  to  be  of  ^-in.  wedge  brick,  no  double  arch 
of  4^  in.  being  substituted. 

Brick  over  door  openings  in  combustion  chamber  to 
be  arched,  and  combustion  chamber  to  be  paved  with 
firebrick  on  edge,  which  may  be  second  grade.  A  pro- 
tecting pier  to  be  in  front  of  blowoff  pipe,  and  back  wall 
and  back  arch  construction  to  be  of  first  grade  firebrick. 


The  front  girth  seam  must  be  protected  by  firebrick  cov- 
ering, with  deflection  arch  under  courses  to  be  of  wedge 
or  bullhead  brick. 

Sidewalls  must  be  not  less  than  20  in.  for  shells  up 
to  54  in.  diameter,  and  24  in,  for  shells  60  in.  and  upward 
in  diameter,  and  be  built  solid. 

Vertical  stays  are  to  be  placed  with  reference  to  arch 
construction,  with  rods  extending  from  outside  wall  to 
outside  wall,  and  lower  rods  placed  below  the  combustion 
chamber  floor.  Longitudinal  stay  rods  also  are  to  extend 
from  outside  to  outside.  Metal  reinforcement  to  take 
up  arch  thrust  must  be  exposed  on  outside  of  setting 
walls. 

Herringbone  or  Tupper  grates  are  not  permitted. 

For  steam  pressure  of  60  lb.  or  greater,  steam  jets, 
either  operated  by  hand  or  automatic,  the  latter  advised, 
are  to  be  used,  entering  the  front  of  the  furnace,  the 
minimum  number  for  boilers  up  to  48  in.  diameter  being 
2 ;  boilers  above  48  in.  to  66  in.  inclusive,  3 ;  boilers  above 
66  in.,  4. 

Firing  doors  are  to  have  panels  with  openings  aggre- 
gating 4  sq.  in.  per  square  foot  of  grate  and  doors  to 
control  such  openings,  the  operation  of  the  doors  pref- 
erably to  be  automatic. 

Area  of  uptake  above  tubes  and  all  sections  before 
entering  stack  are  to  be  at  least  25  per  cent  in  excess 
of  the  tube  area  which  it  serves,  or  Yx  of  the  grate  area, 
the  minimum  section  never  to  be  less  than  Yz  the  section 
entering  the  chimney. 

The  breeching  should  be  as  straight  as  possible,  and 
where  turns  are  unavoidable,  to  be  made  with  as  long 
a  sweep  as  possible.  Drops  in  the  breeching  are  to  be 
avoided. 

A  damper  must  be  provided  for  each  boiler,  which, 
if  placed  in  the  uptake,  is  to  have  effective  opening  at 
least  25  per  cent  in  excess  of  the  tube  area,  or  ^  of  the 
^rate  area.  Also  place  a  damper  in  breeching  control- 
ling all  boilers. 

Opening  in  the  extension  sheet  of  the  boiler  for  con- 
nection to  the  breeching  to  be  at  least  25  per  cent  in 
excess  of  the  tube  area,  or  ^  of  the  grate  area. 

A  round  or  square  breeching  is  preferred  to  one  which 
is  wide  and  shallow ;  a  breeching  of  a  section  in  which 
one  dimension  is  over  twice  the  other  should  never  be 
used,  and  long  exposed  breechings  should  be  covered. 

Area  of  the  chimney  is  to  be  20  per  cent  in  excess  of 
the  combined  tube  area,  or  1/5  the  grate  area.  For 
stacks  of  exceptional  height,  a  somewhat  less  area  may 
be  approved. 


Eternal  vigilance  is  the  price  of  efficiency.  Every 
man  must  be  his  own  watchdog,  and  his  first  duty  will 
be  to  bark  at  himself.  A  lot  of  us  would  like  efficiency 
if  it  did  not  interfere  with  our  own  ways.  How  angry 
was  that  officer  to  whom  a  friend  reported  that  the  im- 
provement in  his  factory  methods  which  he  sought  must 
begin  by  radical  changes  in  his  own  behavior. 

It  takes  a  strong  man  to  be  highly  efficient,  because 
he  must  win  a  victory  over  himself  before  he  can  pass 
the  threshold  of  the  temple  of  efficiency.  He  must  learn 
his  own  ignorance  and  then  put  it  away.  He  must  aban- 
don prejudices  in  mind  and  habits  in  action,  must  throw 
away  unbeliefs,  learn  to  think  that  little  which  once 
seemed  large,  and  that  vital  which  was  deemed  unimpor- 
tant. It  will  be  clear  that  this  ideal  of  efficiency  is  some- 
thing different  from  merely  improving  a  method  here 
and  there,  getting  a  new  machine,  or  hiring  an  abler 
superintendent.  These  may  be  done  without  grasping 
the  first  principles  of  efficiency. — Hon.  W.  C.  Redfield, 
U.  S.  Secretary  of  Commerce. 
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BOUNCING  DASHPOTS  AND  RACING 
ENGINES 

\A^HERE  there  are  bouncing  dashpots,  racing  engines 
are  sure  to  follow,  when  main  belt  breaks  or  load 
is  very  light.  Numerous  cases  of  engine  and  flywheel 
wrecks,  where  the  governor  and  safety  arrangements, 
and  also  the  valves  have  shown  no  effect  in  their  set- 
ting, have  puzzled  the  experts  as  to  why  the  engine 
■should  run  away,  and  in  none  of  the  verdicts  have  I 
ever  heard  of  the  dashpots  being  considered  as  a  cause 
of  the  trouble. 

Now  there  are  no  engineers  with  any  variety  of  ex- 
perience who  have  not  had  this  bouncing  to  contend 
w^ith,  either  in  vacuum  or  dead  weight  dashpots ;  but 
my  experience  has  been  that  the  vacuum  dashpot  is 
the  more  troublesome.  It  is  self  evident  that  the 
governor  has  no  power  over  this  defect,  although  it 
may  be  in  perfect  shape,  as  may  also  be  the  valve  set- 
ting.   The  great  cause  I  have  always  found  is  entrap- 
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CARDS  FROM  RICE  &  SARGENT  ENGINE.     A,  WHEN  DASHPOT  WAS 

BOUNCING.      B,    WHEN    NORMAL.      C,    SAFETY    VALVE    STOP 

OUT,  GOVERNOR  DOWN,  STEAM  VALVES  NOT 

PICKING    UP 

ped  air  getting  under  the  plunger  and  not  space  enough 
around  the  plunger  to  let  it  escape  so  that  the  plunger 
can  find  its  seat  and  close  the  steam  valve. 

In  the  case  of  a  vacuum  dashpot,  one  would  say 
that  if  there  were  space  around  the  plunger,  it 
would  destroy  the  vacuum  ;  and  so  it  would  if  there 
were  much  space,  but  if  there  is  1/32  in.  space,  it  does 
not  materially  affect  the  vacuum  and  gives  the  air 
which  is  bound  to  get  in  a  chance  to  get  out,  because 
the  dashpot  is  seated  in  about  4  times  the  length  of 
time  that  it  is  being  lifted,  hence  the  valve  is  lifted 
so  quickly  that  1/G4  in.  space  won't  do  much  damage. 
It  is  always  in  the  case  of  short  cutoff',  where  the 
valve  is  only  lifted  slightly,  that  the  trouble  comes. 


Take,  for  instance,  a  double  eccentric  Corliss  en- 
gine of  any  standard  make.  Now  it  is  a  well-known 
fact  that  with  double  eccentric,  where  it  is  desired  to 
get  a  ^  cutoff,  that  the  steam  valves  can  be  lapped 
only  enough  to  close  the  port  "when  the  dashpot  is 
hard  down"  or  very  nearly  line  and  line.  Now  suppose 
the  dashpot  accumulates  some  air  that  does  not  readily 
escape  and  holds  up  Yg  in.,  it  will  be  obvious  that  if 
the  steam  valves  were  lapped  1/lG  in.  with  dashpot 
hard  down,  that  it  will  now  hold  the  valve  open  1/16 
in.,  and  this  is-  especially  true  when  the  governor  is 
up  in  its  shortest  cutoff  as,  for  instance,  when  the  load 
is  off. 

Now  what  would  1/16  in.  opening  of  steam  port  do 
if  the  main  belt  should  break?  There  is  nothing  to 
prevent  a  wreck  no  matter  how  well  the  safeties  are 
set  or  the  valves  squared. 

I  once  took  charge  of  a  400-hp.  double  eccentric 
Corliss  engine  wdiich  was  in  excellent  shape  except  the 
bouncing  dashpot,  which  had  been  the  cause  of  much 
trouble  to  those  who  had  preceded  me.  It  was  found 
that  with  light  loads,  as  above  stated,  the  dashpot  did 
not  lift  high  enough  to  get  a  good  vacuum  to  pull  the 
plunger  to  its  seat  and  expel  the  air  that  had  been 
drawn  in,  but  held  up  yi  in.,  which  admitted  steam  to 
the  cylinder,  and  although  the  governor  went  up  to 
its  limit,  it  was  kept  from  running  away  only  by  the 
friction  of  the  line  shafting  which  just  about  used  up 
the  amount  the  valve  was  held  open.  Now,  after  dis- 
mantling the  dashpot,  nothing  could  be  found  that 
would  have  caused  any  trouble,  so  I  stopped  putting 
oil  on  the  plunger  and  I  never  had  any  trouble  with  it 
except  once,  when  I  forgot  and  put  oil  on  the  plunger 
and  immediately  my  trouble  began,  but  ended  as  soon 
as  I  wiped  it  off.  It  was  this  film  of  oil  around  the 
dashpot  that  would  not  let  the  air  out,  and  this  had 
been  the  trouble  with  this  engine  for  years. 

With  single  eccentric  engines,  this  defect  is  not 
so  pronounced,  because,  where  the  valves  have  the 
usual  amount  of  lap  of  y%  to  y2  in.,  when  the  valves 
are  hooked  up  and  wristplate  central,  it  would  have 
around  %  in.  lap  when  dashpot  is  seated,  hence  the 
valve  would  have  to  hold  up  much  more  in  this  case  to 
admit  steam  to  the  engine. 

I  had  a  similar  trouble  in  another  plant,  and  com- 
pletely eliminated  the  trouble  by  putting  on  a  Y^-m. 
check  valve  piped  to  the  body  of  the  dashpot  J4  i"- 
from  the  bottom,  so  that  in  coming  down  any  air  was 
expelled  through  the  check  valve,  and  after  the  plunger 
passed  by  the  check  valve  pipe  hole,  a  partial  cushion 
was  formed.  By  this  method  it  is  not  possible  to  get 
air  enough  to  open  the  steam  valve.  It  is  always  well 
to  note  the  amount  of  clearance  between  the  catch 
block,  because  if  the  clearance  is  excessive;  it  means 
that  the  dashpot  rod  is  too  long  and  valve  is  nearer 
open  than  if  shortened  and  holding  up  will  give  steam, 
where  it  would  not  if  catch  block  had  1/16-in  clear- 
ance. A.  C.  Waldron. 
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THE  WATER  COLUMN 

JN   regard  to  the  article,  "The  Water  Column,"   by 
Receiver,  in  some  ways  I  agree  with   him   and   in 
some  I  don't. 

In  regard  to  the  valves  between  column  and 
boiler,  I  believe  they  should  be  there  and  kept  in  con- 
dition to  be  of  some  use  when  you  want  them  and 
want  them  badly,  though  I  have  seen  a  boiler  prop- 
erly roasted  because  they  were  shut  when  the  boiler 
was  washed  and  not  opened  when  it  was  closed  up. 
The  man  on  shift  when  the  boiler  was  washed  had 
not  filled  it  as  it  was  almost  time  for  him  to  go  off. 
The  other  man  saw  water  in  the  glass  and  put  a  fire 
upder  the  boiler,  and  as  it  was  one  of  a  string  of  5, 
didn't  pay  any  attention  to  it  for  the  next  half  hour 
or  so. 

When  he  looked  to  see  if  he  had  any  steam  yet, 
the  boiler  seemed  to  be  mighty  hot  but  no  steam 
showing,  he  tried  to  blow  the  column  down  and  it 
wouldn't  blow,  then  he  discovered  that  he  had  no 
water  and  didn't  waste  any  time  shutting  off  the  gas. 
The  result  was  we  had  to  roll  all  the  flues  in  both 
ends,  which  was  getting  off  pretty  lucky. 

As  to  the  columns  themselves,  it  depends  a  great 
deal  on  what  kind  of  water  you  are  using.  With  wa- 
ter such  as  you  get  on  the  deserts  around  the  oil 
fields  these  so-called  safety  columns  are  anything  but 
safe.  With  bad  water,  I  don't  want  any  floats,  lev- 
ers, and  other  miscellaneous  contraptions  inside  the 
column  and  pipes.  You'll  have  enough  stuff  in  there 
to  keep  you  guessing  whether  it  is  telling  you  the 
truth  or  not,  without  putting  it  there. 

To  give  an  idea  of  what  the  water  is  like,  in  one 
place  we  carried  150  lb.  steam  and  100  deg.  super- 
heat, and  anywhere  there  was  the  least  steam  leak, 
as  on  a  valve  stem,  there  would  be  icicles,  as  I  call 
them,  hanging  down  6  or  8  in.  long,  if  you  did 
not  break  them  off  and  tighten  up  the  stuffing  box. 
I  blew  the  columns  down  every  half  hour  and  then 
have  found  them  so  badly  plugged  that  it  would  be 
necessary  to  take  a  hammer  and  tap  on  the  pipe  and 
valve  to  loosen  the  mud  and  scale  so  that  150  lb. 
could  blow  it  through  a  1-in.  straight  pipe.  And 
when  boilers  pulled  over,  which  they  would  do 
quite  often  if  you  were  pulling  a  heavy  load,  the 
water  didn't  just  wiggle  in  the  glass,  there  wasn't 
any  in  it,  except  a  few  drops  chasing  each  other  up 
one  side  and  down  the  other.  And  Avhen  a  glass  blew 
out,  well,  there  just  wasn't  any  glass. 

Also  I  don't  want  any  automatic  shutoff  on  the 
glass  connections.  I'll  take  my  chances  shutting  it 
off  with  the  chain  or  hand  wheel  when  necessary.  If 
a  glass  goes  out  I  want  it  to  tell  me  about  it  and  keep 
on  telling  me  till  I  come  and  shut  it  off. 

Jas.   A.   McBain. 


DIFFICULTY  WITH  BROWN  ENGINE  VALVE 

'TROUBLES  which  engineers  tell  us  about  in  steam 
plant  operation,  as  recorded  in  Practical  Engineer, 
are  most  useful  and  interesting  and  serve  to  keep  us 
informed  in  advance  as  to  what  to  expect  with  certain 
equipment. 

I  present  this  drawing  to  show  what  caused  me 
much  trouble  with  an  old  Brown  engine.  One  day  the 
engine  slowed  down  and  nearly  stopped  and  upon  in- 
vestigation I  found  that  the  exhaust  cam  was  not 
turning  with  the  cam  shaft,  nor  could  I  move  it  with  a 
small  bar;  this  caused  a  shutdown. 


After  investigating  I  found  that  the  little  stud  B 
on  top  of  the  exhaust  valve  had  unscrewed  and  came 
up  so  hard  against  the  lug  above  it,  that  it  jammed 
the  valve  against  the  seat,  making  it  impossible  to 
move  it.  I  'have  known  engineers  who  were  runninp" 
Brown  engines  who  did  not  know  that  this  stud  was 
on  their  exhaust  valves  until  so  informed,  and  to 
those  who  do  not  I  will  say  that  this  stud,  which  is 
really  an  adjustable  set  screw,  is  there  to  keep  the 
exhaust  valve  from  lifting  and  clattering,  when  the 
back  pressure  in  the  exhaust  pipe  is  greater  than  the 
terminal  pressure  at  the  end  of  the  stroke. 


SET  SCREln/ 


VALVE    GEAR    OP    BROWN    ENGINE 

There  is  a  plug  A  at  the  bottom  of  the  exhaust  pipe 
through  which  may  be  inserted  a  long  socket  wrench 
to  change  the  position  of  the  set  screw  B,  but  these 
socket  wrenches  are  seldom  found  about  the  engines, 
owing  to  the  fact  that  these  set  screws  are  rarely 
changed,  due  mostly  to  the  lack  of  knowledge  of  their 
whereabouts.  Without  the  wrench  it  becomes  neces- 
sary to  disconnect  the  exhaust  pipe  near  the  cylinder 
and  replace  the  set  screw.  Charles  Miller. 


VALVE  TRAVEL 

^MONG  the  sev^eral  interesting  articles  in  the  Sept. 
15  issue  of  Practical  Engineer,  I  was  attracted 
by  one  written  by  A.  C.  Waldron,  which  appears  on 
page  906.  The  article  is  clearly  illustrated  and  shows 
various  phases  of  steam  distribution  in  a  common 
slide  valve  engine.  The  diagrams  are  well  worth 
studying. 

In  his  Fig.  2  is  shown  a  slide  valve  and  its  seat, 
with  the  dimensions  marked  thereon,  the  steam  ports 
are  ^  in.  wide,  the  steam  lap  at  each  end  is  marke<i 
as  9/16  in.,  and  the  travel  of  the  valve  is  given  as 
2^  in.  In  looking  at  the  diagram  and  its  dimensions, 
I  applied  a  simple  rule  to  it  that  I  had  learned,  rel- 
ative to  the  valve  travel.  I  do  not  get  exactly  the 
same  figures  that  Mr.  Waldron  gets,  but  I  believe  the 
difference  can  easily  be  explained.  His  diagram  gives 
2^  in.  for  the  valve  travel,  which  no  doubt  is  cor- 
rect. But  by  rule,  it  might  at  first  be  thought  to  be 
%y^  in.  travel ;  not  much  difference,  I  grant,  yet  t<  i 
the  thoughtful  inquirer  enough  to  suggest  the  ques- 
tion, why  any  difference  at  all? 

The  rule  to  which  I  refer  is  this : — To  find  the 
travel  of  an  ordinary  slide  valve,  add  together  the 
width  of  the  2  steam  ports,  and  the  sum  of  the  steam 
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laps  at  both  ends  of  the  valves.  Applying  this  to 
valve  in  Mr.  Waldron's  diagram,  we  have :  ^  +  M 
+  9/16  +  9/16  =  2^    in.   travel. 

This  travel  will  give  a  full  port  opening  at  both 
ends,  so  it  would  seem  that  in  Mr.  Waldron's  case 
the  steam  ports  are  never  fully  opened  with  the  ^Yz- 
in.  valve  travel.  It  is  nothing  unusual  to  find  engines 
with  slide  valves  that  do  not  fully  uncover  the  steam 
ports.  In  such  cases  the  width  of  the  steam  ports 
virtually  becomes  the  amount  the  valve  uncovers 
them  and  the  rule  quoted  still  holds  good. 

Charles  J.   Mason. 


A  PECULIAR  ENGINE  BREAK 

JN  my  young  engineering  days  I  took  charge  of  a 
big  slide-valve  engine,  old  type.  I  had  run  only 
a  few  days  when  the  break  occurred.  The  governor 
was  not  in  use,  we  had  to  throttle  the  engine  by  hand 
so  there  was  no  time  to  nap  and  fire  the  boilers.  They 
were  an  ancient  type  of  the  Gardner  family. 

The  engine  was  running  all  right  when  there  came 
a  report  like  a  gun  and  the  engine  never  finished 
the  revolution.  I  ran  up  and  shut  the  steam  ofT.  At 
first  my  eye  saw  no  cause,  but  second  sight  revealed 
the  trouble.     There  was  one  rocker  arm  stand  broken 
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DIAGRAM  OF  VALVE  GEAR  SHOWING  LOCATION  OF  BREAK 

and  pulled  over  out  of  plumb.  We  removed  the  chest 
cover  and  took  a  look  at  the  slide  valve.  What  we 
saw  was  a  wonder.  Part  of  the  governor  valve  had 
come  down  with  the  steam  and  as  the  steam  pipe 
came  in  the  side  of  the  chest,  there  was  trouble  when 
the  valve  met  this  obstruction  on  an  unfinished  travel ; 
something  had  to  give.  The  blacksmith  came  to  the 
rescue  and  strapped  the  broken  castings  and  that 
broken  part  never  gave  any  trouble. 

But  the  eccentric  always  showed  that  sudden  shock 
by  not  running  true  for  years  after  the  trouble  was 
past.  It  did  not  ruin  the  valve,  only  dented  the  brass 
somewhat. 

Before  long  we  put  the  old  governor  in  use.  It 
worked  well,  but  in  time  was  cast  aside  for  a  new 
sensitive  governor.  G.  H.  Brough. 


SOAP  ON   BEARINGS 

\A7  S.'s  experience  with  a  hot  bearing,  as  told  in 
Aug.  15  issue,  puts  me  in  mind  of  some  experi- 
ences I  had  while  engineer  in  a  large  paper  mill.  A  6- 
in.  shaft  that  carried  the  cones  for  speeding  up  pur- 
poses ran  hot  one  night;  the  oiler  tried  all  different 
kinds  of  dope  that  he  had  in  stock.  We  finally  took 
the  cap  ofif  the  bearing  and  covered  the  shaft  with 
graphite  and  grease ;  it  did  not  seem  to  help  matters 
any. 

The  box  was  near  the  washing  machine,  that  we 
used  to  wash  our  overalls,  and  as  we  had  given  up 
and  were  about  to  shut  down,  the  oiler  picked  up  a 
cake  of  naphtha  soap  that  we  used  in  washing  and 


held  it  on  the  shaft;  the  result  was  surprising,  it 
stopped  smoking  before  it  had  made  25  revolutions 
and  with  a  little  soap  once  in  a  while  and  oil  and 
graphite  between,  we  had  it  cool,  cap  back  on,  and 
running  normally  inside  of  an  hour. 

The  oiler  told  me  a  short  time  after  that,  of  cooling 
an  8-in.  beater  shaft  in  the  same  way.  As  W.  S.  says, 
it  is  generally  negligence  on  somebody's  part  that  is 
the  cause  of  a  bearing  warming  up,  and  when  once 
started  it  is  a  delicate  job  to  cool  them  without  shut- 
ting down.  V.  C.  Wood. 


USE  AND   ABUSE  OF  REFERENCE   MARKS 

fHE  editorial  under  the  above  caption  is  of  so  much 
interest  that  I  cannot  refrain  from  discussing  it. 
A  great  many  of  the  older  machines  have  no  refer- 
ence marks  at  all,  except  on  the  ends  of  valve  stems 
of  the  Corliss  type,  and  when  necessary  to  make  ad- 
justments or  repairs  it  requires  a  great  deal  of  time 
and  trouble  to  get  the  parts  re-adjusted  as  they  were 
before.  In  the  case  of  a  piston  rod  screwed  into  the 
crosshead,  and  marked  with  a  prick  punch,  the  mark 
is  unreliable.  The  usual  way  of  unscrewing  the  rod 
is  by  the  use  of  a  Stillson  wrench,  as  no  other  wrench 
can  be  used.  There  is,  however,  a  better  way  and 
that  is  to  use  a  bar  or  a  short  piece  of  pipe  and  a 
rope  or  chain.  Fasten  one  end  of  the  rope  or  chain 
to  the  bar,  and  wrap  it  3  or  4  times  around  the  rod 
holding  the  end  tight.  This  will  usually  turn  the  rod 
after  the  check  nut  is  loosened.  This  method  will 
not  score  the  rod  or  obliterate  the  marks.  The  valve 
stems  and  eccentric  rods  are  usually  made  with  a 
flat  spot  on  which  a  wrench  may  be  used,  but  if  they 
are  not  made  this  way  the  same  means  may  be  used 
to  turn  them  only  using  a  smaller  bar  and  rope. 

In  regard  to  placing  reference  marks,  the  right 
way  is  to  use  a  standard  distance  for  all  rods.  For  in- 
stance the  balanced  valve,  and  4-valve  engines  which 
I  am  running  have  all  reference  marks  exactly  3  in. 
apart.  This  applies  to  piston  rods,  valve  gears,  ec- 
centric rods,  etc.  That  method  causes  no  confusion 
and  is  easily  remembered.  The  points  might  be  4  or 
5  in.  apart  as  long  as  all  are  the  same.  On  a  large 
engine  it  might  be  better  to  have  2  standards,  say  3 
in.  for  the  valve  rods,  and  6  in.  for  the  piston  rod  and 
eccentric  rods.  In  my  case  the  valve  gear  has  a  cen- 
ter punch  mark  on  the  valve  rod  head  about  Yi  in. 
from  the  end.  After  the  engine  was  erected,  and  the 
valves  properly  set,  a  similar  mark  was  placed  on  the 
rod  exactly  3  in.  from  the  first.  The  rods  are  marked 
on  both  ends.  The  marks  are  set  in  an  oblong  circle 
similar  to  the  letter  "O"  which  makes  it  easy  to  lo- 
cate. If  for  any  reason  the  valve  gear  is  changed  the 
rods  are  drawfiled  and  polished  to  remove  the  old 
marks,  and  new  ones  are  made  in  the  proper  place. 
By  this  method  there  can  be  no  confusion  as  to  the 
proper  marks.  The  piston  rods  are  marked  in  the 
same  manner. 

On  the  4-valve  engines  the  cranks  on  the  end 
of  the  valve  stems  are  held  by  set  screws,  and  also 
the  rocker  arms,  and  there  is  a  chisel  mark  on  the 
end  of  the  shaft,  and  one  on  the  hub  of  the  crank  to 
correspond  to  it.  These  are  never  changed,  but  if 
they  should  be  taken  off  or  should  slip  they  can  be 
quickly  reset.  The  eccentrics  and  shaft  also  have  cor- 
responding chisel  marks  to  show  the  proper  position. 
The  striking  points  of  the  piston  should  be  located 
on  the  edge  of  the  guide  opposite  the  center  of  the 
crosshead  and  also  marks  showing  the  limit  of  travel 
are  placed  on  the  guides;  the  difference  between  the 
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two  shows  the  clearance  on  each  end.  When  the  en- 
gine is  turning  over  slowly  these  marks  and  those 
on  the  crosshead  can  be  compared. 

In  screwing  in  the  piston  rod  I  should  check  up 
by  the  reference  mark  on  the  rod,  and  also  by  the 
striking  point  marks  on  the  guide.  On  one  large  en- 
gine with  a  5-in.  piston  rod  we  had  considerable 
trouble  from  the  piston  rod  screwing  out  of  the  cross- 
head  when  running.  When  this  did  happen  it  was 
only  necessary  to  stop  the  engine  and  turn  the  rod 
back  until  the  marks  were  correct,  and  set  up  the  lock 
nut,  the  whole  time  being  not  over  5  min.  I  have 
seen  some  engines  on  which  the  wedge  blocks  or  key 
and  gib  of  the  connecting  rod  was  all  scored  up  with 
scriber  marks,  which  was  confusing  in  keying  up.  I 
have  one  heavy  scriber  mark  across  the  end  of  the 
rod  and  wedge.  If  I  wish  to  make  another  for  tem- 
porary use  in  keying  up  I  use  a  scale  and  a  fine  lead 
pencil.  This  does  not  leave  a  permanent  mark  but 
is  satisfactory  for  the  time  being.  If  the  engine  is 
not  running  properly,  with  this  system  of  marking 
the  engineer  can  tell  in  2  min.  by  inspecting  the  marks 
Avhether  the  trouble  is  caused  by  disarrangement  of 
the  different  parts  or  not. 

y.  C.  Hawkins. 


LINING  UP  THE  ENGINE 

YOUNG  engineers  are  often  in  doubt  as  to  the  method 

of  lining  an  engine,  and  have  to  call  on  a  more 
experienced  man  for  information.  AA'hen  they  get 
instructions  it  is  always  the  same  method  and  requires 
much  tedious  and  heavy  work.  I  use  a  method  that 
does  away  with  stripping  the  engine.  The  idea  is  not 
new  or  original  with  me ;  but  I  have  never  seen  it 
used  except  by  one  man,  from  whom  I  learned  it. 

About  25  yr.  ago  I  was  installing  a  large  Corliss 
engine,  when  a  tramp  engineer  came  along  and  wanted 
work,  and  as  I  was  a  little  short  of  help  I  gave  him 
work. 

When  it  came  time  to  line  up  the  engine  for  the 
final  test,  I  was  proceeding  in  the  old  way,  when  he 
told  me  he  could  show  me  a  much  better  and  quicker 
method,  which  he  did  in  the  following  manner. 

Put  the  engine  on  the  head  center,  disconnect  the 
rod  from  the  crank  and  drop  it  down  out  of  the  way, 
and  roll  the  crank  to  the  back  center.  Take  off  the 
cylinder  head,  place  a  strip  of  wood  tightly  in  the 
counterbore  across  the  cylinder  and  with  a  pair  of 
dividers  find  the  exact  center  of  the  cylinder.  Place 
another  piece  of  wood  between  collar  and  boss  of 
crankpin  and  find  exact  center  of  pin.  Now,  stretch  a 
line  A  B,  from  2  or  3  ft.  beyond  the  cylinder  back  2 
or  3  ft.  past  the  rim  of  flywheel,  far  enough  away  to 
clear  the  cylinder  and  all  obstructions,  and  level  with 
center  of  cylinder  and  center  of  shaft.  Now  take  a 
large  pair  of  calipers  or  any  other  tool  you  wish  and 
get  the  line  the  same  distance  from  your  mark  in  center 
of  cylinder  and  center  of  crankpin,  C  D  in  sketch. 
This  is  your  line  to  work  from  instead  of  through  the 
cylinder. 

Now,  take  a  light,  stiff  batten  and  point  one  end 
and  run  it  through  the  opening  opposite  the  guides, 
which  you  can  do  if  you  have  shoved  the  crosshead  up 
to  the  cylinder.  Make  a  mark  on  your  batten  where 
the  line  crosses  it,  as  at  E;  also  make  a  mark  on  rim 
of  flywheel,  as  at  X,  so  that  you  will  always  measure 
from  the  same  point.  Now,  roll  the  wheel  over  ^ 
turn  and  try  your  batten  again,  as  at  F;  be  sure  your 
batten  is  touching  the  same  point  as  before,  and  that 
it  is  level. 


If  the  line  crosses  at  the  same  mark  your  engine 
is  in  line.  If  not,  make  a  mark  where  the  line  crosses, 
then  move  the  outboard  bearing  until  the  line  crosses 
just  halfway  between  the  2  marks.  If  you  have  had 
to  remove  the  outboard  bearing  far,  it  is  best  to  try 
your  measurements  again  from  center  of  cylinder  and 
center  of  crankpin  to  see  if  the  movement  threw  it 
out  any. 

I  consider  this  method  much  better  where  you  are 
lining  a  Corliss  or  other  heavy  engine,  where  the  cyl- 
inder is  rigid  with  the  main  bed,  and  the  guides  are 
either  bored  or  planed  true  with  the  cylinder. 

It  is  more  accurate  from  the  fact  that  you  have  a 
longer  space  to  work  from,  as  from  the  front  cylinder 
head  to  the  full  throw  of  the  crank  as  against  the 
length  of  the  cylinder,  and  the  full  diameter  of  the  fly- 
wheel as  against  the  throw  of  the  crank  in  the  old 
method.  An  error  almost  imperceptible  in  the  old 
method  might  show  up  to  almost  ^  in.  on  your  batten 
in  the  latter  method. 

For  leveling  the  shaft  I  prefer  a  plumb  line  to  a 
level,  from  the  fact  that  you  have  the  full  diameter  of 
the  wheel  to  work  to  instead  of  the  short  length  of  a 
level. 
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METHOD  EMPLOYED  TO  LINE  UP  ENGINE  WITHOUT  DIS- 
MANTLING  IT 

Another  thing  that  almost  all  engineers  advise 
against,  is  removing  the  label  from  a  gage  glass  with 
a  knife  or  piece  of  metal  of  any  kind,  or  using  a  metal 
rod  to  clean  out  a  glass.  I  have  been  doing  this  for 
years  when  occasion  required  it,  and  have  never  had  an 
accident  that  I  could  blame  the  practice  for.  I  think 
all  engineers  "who  have  tried  to  cut  a  glass  with  a 
file"  will  admit  that  it  takes  a  mighty  hard  piece  of 
steel  to  mark  a  glass. 

There  are  many  things  that  are  more  destructive 
to  a  gage  glass  than  using  a  knife  to  remove  a  label. 
A  little  paint,  linseed  oil  or  varnish,  let  dry  on  a  gage 
glass  will  invariably  break  it  in  a  short  time,  if  there 
is  any  rapid  change  in  the  temperature,  just  as  a  piece 
of  metal,  such  as  a  hammer,  wrench  or  chisel  placed 
near  and  left  for  a  time. 

I  know  there  are  many  engineers  that  will  not 
agree  with  me  on  these  subjects;  but  it  is  different 
ideas  that  make  this  old  world  pleasant  to  live  in. 

S.  B.  Roper. 


LENGTH  OF  INDICATOR  CARDS 

JN  the  issue  of  September  15,  page  912,  a  note  by  John 
M.  Leitch  was  rewritten,  and  in  the  course  of  printing, 
the  word  "cord"  was  transformed  into  '"card,"  which 
changes  the  meaning  of  the  item.  To  correct  any  mis- 
apprehension as  to  the  meaning  which  Mr.  Leitch  in- 
tended to  convey,  his  communication  is  here  reprinted : 
■"It  is  not  a  mistake  for  indicator  cards  on  a  steam 
engine,  Corliss  type,  with  same  spring  and  same  cord,  to 
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vary  in  length  of  card,  (ist)  Indicator  cord  not  being 
properly  stretched  before  applying  to  the  cards;  (2nd) 
by  using  too  much  pressure  on  indicator  pencil;  (3rd) 
loose  connections;  (4th)  after  all  of  above  omitted  and 
lost  motion  taken  up,  I  never  could  trace  any  variation 
in  length  of  cards;  (5th)  engine  record  not  as  good  as 
some." 

(We  are  printing  this,  at  Mr.  Leitch's  request,  exactly 
as  he  sent  it. — Editors.) 


LIQUID   COMPOUND   FEEDER 

IN  my  estimation  the  best  and  most  satisfactory  way 
of  feeding  compound  to  boilers  is  drop  by  drop  into 
the  feed  pump  suction,  the  same  as  feeding  cylinder 
oil  to  an  engine.  With  this  method  the  feed  water  is 
partly  neutralized  before  entering  into  the  boiler. 

This  I  have  ascertained  by  experience  in  feeding 
compound  to  boilers  in  several  different  ways,  and 
the  drop  by  drop  method  has  given  the  best  results. 
It  is  also  economical  in  the  use  of  compound  as  just 
exactly  enough  can  be  fed  to  the  boilers  to  neutralize 
the  solid  matter  in  the  feed  water. 


-FUNNEL   FOR 
FILLING 


:^  LINE    TO    TANK  ON 
f?OOF,  EL  E\/'A  TION 
/gOFT.ABOVC  LUBRICATOR  -- 


%  GATE 
l/AL[/E 


TO  SEWER 


-TO  PUMP  sue  TION 


It  is  made  of  a  piece  of  12-in.  pipe  2  ft.  long  with 
12-in.  pipe  caps  screwed  on  both  ends.  The  upper 
cap  is  tapped  for  2  ^-in.  pipe  thread  and  1  2-in.  pipe 
thread.  The  ^-in.  pipe  and  valve  on  the  left  are  con- 
nected with  the  cold  water  house  tank  on  the  roof 
which  has  an  elevation  of  190  ft. ;  this  is  to  give  a 
head  or  pressure  on  top  of  the  compound  to  insure 
a  good  steady  full  feed  to  the  needle  or  feed  valve  on 
the  sight  feed  glass.  The  other  %-in.  connection  is 
for  an  air  vent  to  be  opened  when  filling  the  lubri- 
cator. 

The  2-in.  connection  and  gate  valve  is  for  filling 
the  lubricator.  On  the  bottom  cap  is  the  sight  feed 
glass  and  connections  from  an  old  hydrostatic  lubri- 
cator. Below  the  tee  going  to  the  sight  feed  connec- 
tions is  a  ^-in.  gate  valve  with  a  pipe  leading  to  the 
sewer;  this  is  used  for  flushing  out  or  cleaning  out 
the  sediment  that  sometimes  settles  in  the  bottom  of 
the  lubricator. 

The  lubricator  can  be  secured  to  the  wall  or  any 
other  convenient  place  by  means  of  straps,  or  it  can 
be  set  on  a  bracket  or  stand  if  so  desired. 

C.  E.  Anderson. 


HOME-MADE  COMPOUND  FEEDER 

The  rate  of  feed  will  depend  upon  the  strength  of 
the  compound,  amount  of  water  fed  to  boilers,  also 
the  quantity  of  solid  or  scale  forming  matter  that  is 
in  the  feed  water  which  varies  considerably  with  the 
locality  and  source  of  the  feed  water. 

Following  is  a  description  and  sketch  of  a  home- 
made compound  feeder  that  the  writer  has  been  using 
for  feeding  compound  drop  by  drop  into  the  boilers 
through  the  feed  pump  suction  line.  This  lubricator 
is  large  enough  for  a  12-hr.  run  of  2  250-hp.  water- 
tube  boilers  using  lake  water  for  feed. 


ABOUT  CRUDE  OIL  BURNING 

JN  the  issue  of  August  15,  I  note  that  Mr.  Hawkins 
differs  from  my  statement  in  regard  to  the  amount 
of  crude  oil  necessary  to  do  the  work  in  a  plant,  and 
that  he  quotes  from  eminent  authorities  whom  he  says 
may  be  considered  accurate.  I  believe  that  anyone 
with  practical  experience  in  the  oil  burning  business 
will  quickly  tell  whether  those  eminent  authorities  or 
myself  are  right  on  this  question. 

Of  course,  the  kind  of  burner,  type  of  furnace,  and 
the  boiler  details  are  to  be  taken  into  consideration 
and  after  many  hard  dollars  went  into  the  coffers  of 
the  railroad  companies  for  traveling  expenses  I  de- 
cided that  the  Higgins  burner  was  the  best.  I  visited 
that  Galveston. plant  and  what  I  know  about  it  caused 
me  considerable  surprise.  Also,  as  to  the  plant  at 
San  Antonio,  I  have  been  there  several  times  and 
hung  around  there  quite  a  bit  and  that  plant  comes 
nearer  to  saving  money  by  being  economical  than  the 
most  of  them.  In  nearly  all  economical  plants,  they 
are  so  because  they  do  it  on  paper.  As  an  instance,  a 
certain  college  in  Oklahoma  put  some  fine  figures  in 
the  public  eye ;  yet,  when  the  manager  of  my  firm  and 
myself  went  to  that  place  we  found  that  the  most  of  the 
tests  were  paper  tests,  and  the  same  was  true  in  Texas. 
I  wish  that  Mr.  Hawkins  could  come  to  the  country 
where  I  abide  and  go  with  me  to  the  various  oil 
burning  plants  here.  I  judge  that  he  lives  in  the  East 
and  I  also  am  a  product  of  that  section,  from  Cleve- 
land, Ohio,  and  came  west  to  teach  the  natives,  how ; 
in  justice  to  them  let  me  say  that  the  East  has  nothing 
to  show  them  and  they  have  5  oil  burners  here  to  one 
in  the  East. 

x\s  to  the  sizes  of  Corliss  engines  and  speeds,  I 
have  put  this  question  up  to  several  manufacturers 
who  sent  me  tables  by  which  an  ordinary  engine  is 
proportioned,  one  of  which  I  quoted  in  my  previous 
article.  As  to  the  ?>0  by  48  and  150  r.p.m..  I  find  that 
this  size  at  100  lb.  steam  pressure  and  1/5  cutoff  and 
70  r.p.m.  would  deliver  540  hp.  and  the  engine  would 
have  a  22-ft.  flywheel  weighing  33,000  lb.  Doubling 
the  speed  would  bring  this  to  about  Mr.  Hawkins' 
figures  and  horsepower,  but  would  be  running  a  33,000- 
Ib.  mass  at  a  velocity  of  9900  ft.  a  minute  rim  speed 
and  I  wonder  which'  of  the  boys  would  like  to  sit 
around  and  watch  her  go.  John  Pierce. 
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Expert  Help   When  In  'trouble.     If  You   Want 
Quick  Jinswer  Enclose  a  Stamp 


Thickness  of  Steel  for  Tank 

JF  we  required  a  tank  of  30  ft.  in  diameter  and  30  ft. 
high,  of  steel  plate  of  ordinary  thickness,  with  longi- 
tudinal seams,  single  riveted,  lap-joint;  find  the  thick- 
ness of  the  plate,  allowing  yg  in.  more  for  corrosion. 

N.  N.  B. 

A.  The  question  in  regard  to  the  tank  evidently 
is  meant  to  apply  to  a  tank  for  the  holding  of  water. 
In  this  case,  the  pressure  would  be  determined  by  the 
height  of  the  tank,  30  ft.  Each  foot  in  height  gives 
a  pressure  of  0.434  lb.,  so  that  the  pressure  at  the  bot- 
tom would  be  8.68  lb.  per  square  inch. 

We  have,  then,  the  regular  rule  for  the  thickness  of 
a  circular  shell  under  pressure : — The  thickness  is  equal 
to  pressure  times  the  radius  in  inches  divided  by  (the 
safe  tensile  strength  of  the  material  times  the  eihciency 
of  the  joint). 

The  pressure  is  8.7  lb.  practically;  the  radius  for  a 
30-ft.  tank,  130  in. ;  the  strength  of  steel  is  to  be  taken 
as  a  breaking  strength  of  55,000  lb.  per  square  inch 
when  no  strength  is  given,  and  the  factor  of  safety  for 
such  work  is  5, — giving  a  safe  working  pressure  of 
11,000  lb.  per  square  inch. 

For  a  single  riveted  lap  joint,  the  efficiency,  with 
usual  proportions,  is  56  per  cent,  so  that  the  term  in 
parenthesis  becomes  11,000  times  0.56.  Carrying  out 
the  computation,  gives  0.1695  as  the  thickness  in  inches. 

From  your  problem,  %  in-,  or  0.135  is  to  be  added  to 
this,  giving  a  total  of  0.3945,  which  is  approximately 
5/16  in.  plate.  A.  L.  R. 


Transformer  Connections 

T  SHOULD  be  pleased  to  have  you  send  me  a  sketch 
showing  3  single-phase  transformers  with  the  6  ter- 
minals of  each  properly  connected  on  a  3300-volt,  3- 
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FIG.   1.      TRANSFORMERS   CONNECTED  FOR   220-110-VOLT,    3-WIRE 

SECONDARIES 

phase  primary  and  giving  in  first  sketch  a  3-wire  330- 
110-volt  secondary  and  secondly  a  330-volt  3-phase 
secondary.  I  should  also  like  to  have  you  illustrate 
how  it  is  possible  to  get  a  110-volt  circuit  from  this 
330-volt  3-phase  secondary.  Can  a  fourth  wire  be 
run  to  transformers  and  secure  this  voltage?  If  so, 
show  transformer  connection.  C.  D. 


A.  You  do  not  state  the  voltage  of  your  trans- 
formers, but  from  the  context  of  your  question,  I  as- 
sume that  they  are  3300  volts  on  high  potential  side. 

3300 

By  using  a  Y  connection,  1330-volt  ( )  transform- 

1.73 
ers  might  be  used,  but  this  is  hardly  a  standard  volt- 
age. 
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FIG.    2.      CONNECTIONS   FOR   220VOLT,    3-PHASE    SECONDARY 

Figure  1  shows  how  you  would  obtain  a  330-110- 
volt  3-wire  system.  Inspection  will  show  that  this 
connection  is  simply  "single  phase" — "to  single 
phase,"  as  the  3  single  phase  transformers  are  con- 
nected to  each  pair  of  wires  exactly  as  though  it  were 
a  single  phase  transmission  system.  This  method  of 
power  distribution  is  common,  the  only  precaution 
being  that  the  load  must  be  so  distributed  among  the 
transformers  as  to  maintain  balanced  load  on  the  3- 
phase  primaries. 


LOAD 


PIG.    3.    TRANSFORMER   CONNECTIONS    FOR   3-WIRE,    3-PHASE 

SYSTEM 

Figure  8  shows  how  a  330-volt,  3-phase  secondarx- 
would  be  obtained.  A,  B  and  C  are  the  secondary 
mains. 

To  obtain  110  volts  from  this  arrangement,  it  is 
only  necessary  to  tap  the  middle  point  of  each  or  any 
secondary,  as  shown  by  the  dotted  lines  D,  E  and  F. 
We  would  obtain  3  3-wire  systems — namely,  A,  E,  C. 
with  110  volts  from  A  to  E  and  E  to  C;  C,  F,  B,  with 
110  volts  from  C  to  F  and  F  to  B  :  B,  D,  A,  with  110 
volts  from  B  to  D  and  D  to  A. 
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I'igure  3  shows  a  schematic  arrangement  of  this 
latter  plan — giving-  both  3-wire  and  3-phase  current. 
<  )nly  the  secondaries  are  shown,  and  3-wire  load  is 
taken  from  one  phase  only. 

For  further  information  see  Practical  Engineer  for 
Sept.  1,  1913,  on  page  83fi.  V.  E.  Johnson. 


Engine  Knocks 

j^NCLOSED    please    find    2    indicator    cards    taken 

from  our  gin  engine  which  is  a  Harris  Corliss. 
The  engine  is  somewhat  noisy  and  the  knock  seems 
to  be  in  the  crosshead  just  as  it  gets  on  center.  The 
cards  do  not  show  full  load  as  we  have  not  gotten  all 
of  the  gins  ready  and  I  understand  the  engine  knocks 
pretty  heavy  under  full  load. 

Kindly  give  me  your  criticism  of  diagram  as  the 
release  seems  to  be  somewhat  late ;  the  drop  in  steam 
line  is  owing  to  reducing  valve  in  steam  line. 

E.G. 

A.  The  late  release  as  shown  on  the  indicator 
cards  submitted  has  perhaps  as  much  to  do  with  the 
noise  in  the  crosshead  as  anything  although  it  might 
he  taken  up  a  little  more  than  has  been  your  custom. 

The  release  is  much  too  late  and  too  high  also.  A 
close  inspection  of  the  crank  end  card  shows  that  re- 
lease does  not  take  place  till  the  piston  has  started  on 


CARD    FROM    HARRIS    CORLISS    ENGINE 

the  return  stroke  so  that  there  is  a  compression  just 
previous  to  release.  The  terminal  pressure  is  about 
15  to  16  lb.,  which  is  wasteful. 

This  high  terminal  pressure  is  due  to  late  cutoff 
owing  to  the  reduction  of  pressure  through  the  reduc- 
ing pressure  valve.  Initial  pressure  is  now  only 
about  100  lb.,  while  boiler  pressure  is  125.  If  there 
is  no  good  reason  why  this  reducing  pressure  valve 
should  be  in  the  line  leading  to  the  engine,  open  it 
up  wide  or  remove  it. 

If  these  cards  do  not  show  full  load,  as  you  say 
that  all  of  the  machinery  is  not  ready,  you  ought  to 
arrange  for  boiler  pressure  at  the  throttle  by  putting 
in  about  2  5^-in.  bypass  around  the  reducing  pressure 
valve  with  a  valve  in  it,  or  else  remove  the  reducing 
valve  entirely,  if  your  period  of  light  load  is  not  long. 

With  a  higher  initial  pressure,  cutoff  would  take 
place  earlier,  and  the  steam  would  be  expanded  down 
to  the  atmospheric  line,  or  a  little  above  it,  which 
would  effect  a  little  greater  saving  than  you  get  now. 

As  to  the  knock  in  the  crosshead,  it  may  be  due 
also  to  looseness  of  the  shoes  in  the  slide  and  when 
they  are  taken  up  it  will  remove  some  of  the  noise. 
Note  if  the  pin  is  worn  out  of  round,  for  if  so,  it  ought 
to  be  turned  or  ground,  and  the  boxes  re-babbited  or 
scraped  to  fit. 

In  taking  up  the  shoes,  see  that  the  piston  rod  is 
kept  central  with  the  slide  by  calipering  it  with  the 
engine  on  the  crank  end  center.     If  an  engine  is  al- 


lowed to  operate  for  any  length  of  time  with  loose 
bearings,  it  is  almost  impossible  to  get  it  to  run 
quietly  again. 

Advance  the  eccentric  on  the  shaft,  say,  about 
half  an  inch  as  a  trial  (as  we  do  not  know  the  diam- 
eter of  it  and  therefore  can  not  advise  more  definitely) 
and  if  admission  takes  place  too  early,  let  out  a  little 
on  the  steam  rods  (assuming  that  it  is  a  single  ec- 
centric with  one  wristplate  to  drive  all  4  valves)  till 
admission  takes  place  at  about  the  same  place  as  at 
present,  or  a  little  later.  Indicate  as  you  go  along 
and  do  not  trv  too  much  at  a  time. 

G.  H.  Wallace. 


Generator  Rating 

J  HAVE  in  my  care  a  3-phase,  self  exciting,  a.c.  gen- 
erator, and  on  this  generator  is  a  name  plate  stamped 
as  follows:  Volts  2300,  amperes  25,  600  r.p.m.  .Will 
you  give  me  a  rule  to  figure  the  ampere  per  phase  of 
this  machine.  It  is  not  25-ampere  per  phase ;  they  tell 
me  that  it  is  a  40-ampere  generator  and  I  cannot  under- 
stand how  they  get  40-ampere  out  of  this  machine. 
Will  you  please  give  me  the  true  amperes  and  also  the 
true  watts  of  this  generator  when  it  has  a  full  load, 
also  the  ampere  per  phase?  How  do  you  figure  the 
power  factor  of  the  circuit?  We  are  carrying  at  this 
time  about  15  amp.  on  our  machine,  and  they  are 
adding  more  work  on  this  generator  every  day  and 
that  is  the  reason  why  I  am  at  a  loss  to  know  the  true 
amperes  so  that  I  will  be  able  to  tell  when  this  gen- 
erator is  loaded  to  its  full  capacity.  A.  H.  M. 

A.  In  the  rating  of  alternating-current  generators 
it  is  usual  to  place  the  amperes  per  terminal  upon  the 
name  plate.  Your  rating,  therefore,  would  be  25  amp. 
per  terminal,  2300  volts,  600  r.p.m. 

To  figure  the  capacity  of  this  machine,  multiply 
the  amperes  per  terminal  by  the  potential  difference 
between  terminals  and  by  1.732.  In  your  case,  this 
becomes  25  times  2300  times  1.732,  equals  practically 
100,000  w^atts,  or  100  kw. 

You  can  determine  the  power  factor  of  your  cir- 
cuit by  the  use  of  a  voltmeter,  an  ammeter  and  a 
wattmeter, — putting  these  instruments  on  one  phase 
of  the  line  and  taking  instantaneous  readings.  If  you 
divide  the  wattmeter  reading  by  the  product  of  the 
volts  and  amperes,  the  result  will  be  the  power  factor 
of  the  circuit.  This  method  is  the  most  practical,  un- 
less you  have  a  power  factor  meter.  R.  E.  T. 


If  Your  Questions  Are  Not  Answered 

AS  several  correspondents  have  sent  in  questions 
which  had  no  sufficient  address,  or  were  not  signed, 
it  seems  necessary  to  call  attention  to  the  fact  that  no 
attention  is  paid  to  any  communication  which  does 
not  give  the  full  name  and  address  of  the  writer.  This 
is  not  used  for  publication  but  as  a  guarantee  of  good 
faith  and  so  that,  if  necessary,  further  information  may 
be  asked  in  order  to  answer  questions  satisfactorily. 
Unsigned  letters  are  carefully  deposited  in  the  w^aste- 
basket. 


The  Minneapolis  Association  of  Stationary  Engi- 
neers at  its  recent  meeting  installed  State  President 
Mueller,  who  was  absent  in  Germany  at  the  time  of 
election  to  that  office.  They  also  received  a  silk  altar 
flag  from  the  National  Association  for  large  increase  in 
membership  during  the  past  year,  and  discussed  plans 
for  the  coming  banquet  and  booster  meeting,  with  cam- 
paign for  new  members. 
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IVhat   Would  You  T>o  If  You  Had  These  Conditions  To  Meet? 


I 


Bend  in  Tube  o£  Stirling  Boiler 

WISH  to  know  what  may  have  caused  the  front  bank 
of  tubes  in  a  Stirling  boiler  to  bend  upwards  about  Vi 
in.  This  boiler  works  at  lOO  lb.  pressure,  feed  water  is 
the  returns  from  a  heating  system,  and  the  boiler  is  not 
worked  hard.  The  setting  and  foundation  seem  all 
right,  and  the  drums  are  level.  The  sketch  indicates  the 
location  of  the  bend.  S.  T. 


LOCATION    OF    BEND    IN    BOILER    TUBE 

(There  is  a  phenomenon  presented  here  which  readers 
are  invited  to  discuss.  The  point  of  contention  is  why 
the  tube  bends  up  instead  of  down. — Editors.) 


Telephone  Trouble 

§HOULD  like  to  hear  from  some  of  the  readers  in 
regard  to  the  following  trouble :  I  have  charge 
of  a  power  plant  which  sends  power  to  a  city  some 
30  miles  away,  also  supplying  a  number  of  towns  on 
the  way;  the  voltage  on  the  first  10  miles  of  line  is 
6600  v.,  on  the  other  20  miles,  30,000. 

The  company  has  a  private  telephone  line  which 
is  run  on  the  same  pole  line;  this  line  is  transposed 
every  7  poles  and  on  the  last  20  miles  it  is  on  sep- 
arate arms  some  6  or  8  ft.  below  the  power  line. 

There  are  10  2500-ohm  instruments  on  the  line  all 
having  arresters;   now,   at   times   it   is   impossible   to 


use  the  line  at  all.  At  any  time  it  is  noisy,  and  one  is 
liable  to  get  a  bad  shock  if  not  careful  to  keep  the 
hands  off  the  metal  parts  of  the  phone. 

H.  B.  P. 


Length  of  Belt  Required 


I 


N  the  Sept.  1  issue,  W.  L.  B.  asks  how  much  he 
should  shorten  his  belt  to  have  it  carry  the  load. 
Pie  does  not  state  how  many  horsepower  the  belt  is 
required  to  carry,  and  it  is  possible  that  the  reason 
that  it  slips  with  13  in.  taken  out  is  that  it  is  over- 
loaded. It  is  more  than  13  in.  short  because  the  pul- 
leys must  be  considered  as  12  ft.  plus  3^  the  thick- 
ness of  the  belt,  and  68  in.  plus  yS  the  thickness  of 
the  belt.  That  would  measure  more  than  the  82  ft. 
35^  in.,  therefore  the  belt  is  stretched  more  than  13 
in.  As  the  belt  has  .been  used  several  3'ears,  it  will 
not  stretch  much  more,  and  can  be  made  a  moderately 
loose  fit  and  still  carry  its  load. 

It  is  impossible  to  give  a  hard  and  fast  rule  as  to 
how  much  a  belt  should  be  shortened  before  it  is 
placed  on  the  pulleys.  The  method  of  tannage  has 
a  great  deal  to  do  with  it.  The  old  long  time  process 
gave  a  long  fiber  leather  with  more  elasticity  and 
more  staying  power  than  the  short  tanned  leather 
which  will  not  stretch  as  much.  A  prominent  belt 
manufacturer  says  that  "while  it  depends  on  the  ex- 
isting conditions  as  to  how  much  shorter  the  belt 
should  be  cut  than  the  actual  tapeline  measurements 
around  the  pulleys,  it  is  safe  to  say  that  the  average 
leather  belt  in  the  market  today  should  be  cut  2  in. 
short  for  each  10  ft.  of  tapeline  measurements."  Thus 
a  belt  82  ft.  long  should  be  cut  about  lO^^  in.  less 
than  the  actual  measurements. 

In  regard  to  a  factor  for  shortening  belts  in  use 
the  same  conditions  are  met  with  as  regards  the  dif- 
ferent tannages  of  leather.  That  is,  the  short  fiber 
leather  stretches  less  and  has  a  shorter  life,  and  if 
shortened  the  same  number  of  inches  as  the  long  fiber 
leather  it  will  pull  a  greater  load  without  slipping. 
Two  per  cent  of  its  length  should  be  the  maximum 
that  a  belt  will  stretch  unless  it  is  overstrained.  Any 
belt  that  stretches  over  2  per  cent  of  its  length  is 
liable  to  break  if  stretched  to  a  much  greater  degree. 
This  would  mean  that  the  maximum  stretch  of  the 
belt  in  this  case  should  not  be  over  19  in.,  and  as  it 
is  14  yr.  old  it  would  seem  that  16>^  in.  as  figured 
from  the  actual  tapeline  measurements  would  be  a 
reasonable  amount  to  allow  and  still  be  on  the  safe 
side.  If  it  did  not  carry  the  load  before,  perhaps  add- 
ing another  ply,  and  taking  out  'dyz  in.  more  will 
make  it  tight  enough  to  do  the  required  work.  If 
it  does  not  I  should  advise  that  it  be  run  at  a  higher 
speed  or  a  rider  belt  be  added. 

In  order  to  determine  whether  his  belt  is  over- 
loaded, he  will  find  the  following  a  good  transmission 
rule  and  one  that  leaves  sufficient  reserve  power  in 
the  belt ;  divide  the  number  of  feet  that  the  belt  runs 
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per  minute  by  800  and  multiply  by  the  width  of  the 
belt  in  inches;  the  result  will  be  the  horsepower  that 
a  single  belt  will  transmit.  In  other  words,  if  a  4-in. 
belt  runs  3200  ft.  per  minute  according  to  this  rule 
the  belt  will  carry  3-200 -f- 800  x  4  =  IG  hp.  For  a 
double  belt  divide  the  speed  by  500  instead  of  800  and 
multiply  by  the  width*  as  before.  These  are  both  old 
rules,  but  have  been  proved  to  be  safe  to  use  in  actual 
practice.  The  speed  of  the  engine  is  not  stated  in 
his  case  but  a  12-it.  wheel  running  110  r.p.m.  would 
give  a  belt  speed  of  about  4100  ft.  per  minute,  which, 
divided  by  500  times  ^Ij/?  in.,  gives  176.3  hp.  Cal- 
culating the  safe  load  for  the  belt  and  coniparing  it 
with  the  actual  load  carried  will  show  whether  the 
belt  is  overloaded  or  not.  J.  C.   Hawkins. 


REFERRING  to  W.  L.  B.'s  article  entitled  "Length 

Required  to  Shorten  Belt,"  which  appeared  in  Sept. 
1  issue,  without  knowing  the  horsepower  transmitted 
it  is  not  possible  for  us  to  do  more  than  generalize. 
\Ve  presume  the  reason  for  putting  another  ply  on  the 
2-ply,  21^-in.  belt  was  due  to  an  increase  in  the  load 
beyond  that  which  it  had  been  successfully  carrying 
for  14  yr. 

As  the  pulleys  were  good  size  we  are  inclined  to 
believe  from  our  experience  with  Cling-Surface  if  W. 
L.  B.  had  filled  that  belt  with  Cling-Surface  it  would 
not  have  been  necessary  either  to  shorten  it  or  to  have 
gone  to  the  expense  of  adding  another  ply. 

We  have  been  using  Cling-Surface  for  nearly  16 
yr.  and  have  found  that  a  belt  properly  filled  with  it 
will  transmit  more  of  a  load  running  slack  than  the 
same  belt  can  possibly  transmit  without  it  when  run- 
ning tight. 

Our  suggestion  therefore  to  W.  L.  B.  is  to  treat 
the  belt  thoroughly  with  this  dressing  on  both  sides, 
at  the  same  time  keeping  the  belt  where  it  is  good  and 
warm  so  that  the  Cling-Surface  can  penetrate  where 
it  belongs.  Let  him  then  put  on  the  belt  without 
taking  any  out  and  continue  to  apply  the  dressing  to 
both  back  and  face  as  often  as  the  belt  will  absorb  it. 

The  belt  should  run  for  many  years  before  laying 
a  knife  to  it.  If  the  belt  is  oily  it  should  be  cleaned 
with   gasolene   before   the   aj^plication    is   begun. 

Chas.  F.  Chase. 


Increasing  Capacity  of  Chimney 

'PHE  answer  to  J.  W".  D.'s  question,  Aug.  15,  1913, 
rests  on  the  fact  that  the  laws  governing  the  flow 
of  flue  gas  are  substantially  the  same  as  those  deter- 
mining the  flow  of  water  in  pipes ;  namely,  the  move- 
ment is  the  result  of  a  difference  in  pressure  between 
2  points.  In  the  case  of  the  chimney  the  difiference  in 
pressure  is  known  as  the  chimney  draft  and  is  always 
proportional  to  the  height  of  the  stack.  Since  the 
chininey  gas  is  less  dense  on  account  of  its  high  tem- 
perature than  the  outside  air,  there  will  be  a  force 
tending  to  push  the  light  gas  up  thr  )ugh  the  chimney, 
and  this  force  will  be  equal  to  the  difiference  in  weight 
between  the  chimney  full  -of  hot  gas  and  an  ecpiivalent 
column  of  the  cold,  outside  air. 

For  the  flow  of  water  caused  by  difiference  of  pres 
sure  between  2  points : 

The  square  of  the  velocity  in  feet  per  second  =  2  X 
32.2  X  Equivalent  head  in  feet  corresponding  to 
difiference  of  pressure  between  2  points. 
A\'t.  of  water  flowing  per  second  =  Area  of  pipe  X 
Density  of  water  X  the  square  root  of  (2  X  32.2  X 
Equivalent  head  in  feet). 


Similarly  for  the  capacity  of  a  chimney,  neglecting 
flue    friction,    pounds   of   gas   discharged   per   hour==: 

3600  X  area  in  sq.  ft.  of  chimney  X  K  X 

V2  X  ''52.2   draft  X  dens. 
From  Rankine.  draft  = 


7.64 
TaT 


7.95 
To 


Height  of  chimney  X    ( -qs 

Ta  =  absolute  temp,  of  outside  air. 

Tc  =  absolute  temp,  of  flue  gas. 

K  ^  a  constant  depending  upon  the  physical  charac- 
teristics of  the  chimney  gas,  etc. 
Therefore,  capacity  of  a  chimneys  K^  X  A  X  V^- 

A  ='area  in  scp  ft. 

H  =  chimney  height  in  feet. 
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INFLTENCE   OF   HEIGHT   AND   AREA    UPON   STACK   CAPACITY 

It  is  evident  that  doubling  the  area  has  the  same 
efifect  as  quadrupling  the  height. 

The  chart  shows  about  what  would  be  expected  of 
ordinary  stacks  with  natural   draft. 

Haylett  O'Neill. 


Work  on  the  new  substation  of  the  Amherst 
Power  Co.,  in  Chicopee,  Mass.,  is  practically  com- 
pleted and  the  plant  is  now  supplying  many  of  the 
city's  largest  manufacturing  plants  with  electric  power. 
The  station  is  fully  equipped  for  the  present  needs  of 
the  company  and  the  equipment  is  so  arranged  that  more 
may  be  added  as  occasion  demands.  Besides  ofifering 
power  at  a  much  cheaper  rate  than  that  furnished  by  the 
city's  municipal  plant,  the  erection  of  the  plant  and  the 
installation  of  the  equipment  has  brought  an  increase  of 
about  $150,000  to  the  city's  taxable  property.  It  is  gen- 
erally believed  throughout  the  city  that  the  plant  with  its 
cheap  power  rates  will  serve  as  a  magnet  in  drawing 
new  industries  here  as  there  are  many  good  factory  sites 
available  and  easily  accessible  to  the  railroad. 

The  substation  is  capable  of  transforming  the  66,000 
v.  which  come  over  the  company's  wires  from  Turners 
Falls  to  13,000  v.  for  consumption  in  the  local  manufac- 
turing plants  and  al?o  600  v.  for  the  street  railway  service. 
The  ultimate  capacity  of  the  plant  is  15,000  kw.  or  20,000 
hp.,  which  is  much  more  than  will  be  needed  in  the  city 
for  some  time. 

Owing  to  the  fact  that  the  company  has  agreed  to  sell 
electricity  to  the  municipal  plant  at  what  is  believed  to 
be  a  cheaper  rate  than  the  plant  can  manufacture  the 
electricity  itself,  it  is  considered  probable  that  in  time  the 
city  plant  will  purchase  all  its  power  from  the  Amherst 
Co.  and  act  only  as  a  distributing  station,  but  there  is  no 
immediate  prospect  of  this  change  because  of  the  large 
amount  of  money  invested  in  the  city  plant.  The  com- 
pany does  not  sell  power  direct  to  consumers,  but  through 
other  companies  who  act  as  distributors. 
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SAVING  BY  SYSTEMATIZING 

The  secret  of  having  plenty  of  time,  is  to  use  time 
profitably.  Recently  the  secretary  to  the  president 
of  a  large  corporation,  said :  "A  young  man  who  wants 
to  grow  fast,  will  study  to  systematize  his  time,  and 
he  can  then  accomplish  more  in  a  month  than  he 
could  ordinarily  in  a  year." 

The  way  to  start  this  is  to  take  an  inventory  and 
find  out  where  every  minute  of  the  day  goes,  arid  study 
the  number  of  minutes  lost  during  the  day  by  needless 
delays,  by  talk  which  gets  nowhere,  and  by  unneces- 
sary efifort.  Then  study  to  eliminate  these  delays,  so 
that  your  days  may  furnish  opportunity  for  greater 
usefulness  than  before.  Not  only  the  time  in  working 
hours,  but  outside,  should  be  scrutinized. 

Few  people  give  serious  thought  to  the  time  limited 
in  life  until  it  is  too  late.  At  17,  the  future  looks  like 
an  unexplored  world,  with  time  unlimited,  but  J.  R. 
Worden,  of  the  Burroughs  Adding  Machine  Co.,  calls 
attention  to  the  outlook  at  37,  or  47,  when  time  has 
acquired  the  boundary  lines,  and  we  look  back  at  lost 
opportunities,  and  at  long  hours  of  well-meant  but 
profitless  labor.  We  begin  to  realize  that  we  cannot 
afford  to  put  off  till  tomorrow,  or  to  miss  even  one 
opportunity. 

Investigation  shows  that  a  large  percentage  of 
failures  are  due  not  to  lack  of  ambition  or  hard  work, 
but  to  wasting  time  and  waiting  to  find  out  whether 
we  are  making  good  or  not.  The  successes  come  to 
the  man  who  thinks  more,  who  systematizes,  and  who 
knows  along  what  lines  his  work  is  successful.  A 
plant  or  a  business  which  runs  smoothly,  is  one  where 
the  work  is  systematized,  and  the  time  is  economized. 
When  everything  is  done  haphazard,  no  account  is 
taken  of  the  wasted  minutes  and  hours,  and  there  is 
much  that  never  gets  done  when  it  should  be. 


WHY  UGLY? 

As  a  question  of  practical  rather  than  academic  in- 
terest, why  should  a  power  plant  or  a  boiler  house  be 
ugly  either  in  itself  or  its  surroundings?  Is  a  pile  of 
cinders,  ashes  or  boiler  scale  or  a  scrap  heap  of  old 
grates  and  boiler  tubes  necessary  as  a  front  door  orna- 
mentation of  a  power  plant  ?  There  are  usually  out  of  the 
way  corners  and  waste  ground  enough  where  such  ac- 
cumulations may  be  put  and  if  an  unsightly  array  of 
coal  bins  seems  to  be  an  obstacle,  an  attractive  cover- 
ing of  woodbine,  wild  hops,  or  wild  cucumbers  can  be 
secured  at  comparatively  little  cost  of  money  or  effort. = 
Pleasant  surroundings  make  up  half  of  the  joy  of 
the  day's  work  and  the  public  is  apt  to  judge  a  man 
largely  by  the  surroundings  which  he  is  willing  to 
endure.  Nature  is  a  generous  and  tireless  helper  in 
attempts  to  beautify,  and  will  gladly  furnish  a  living 
drapery  to  soften  and  conceal  harsh  outlines  and  un- 
lovely surfaces  if  her  aid  is  invoked  even  half-heart- 
edlv. 
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NEWS  NOTES 

Work  will  soon  be  started  toward  erecting  a  brick 
power  house  at  dam  28  at  Huntington,  W.  Va. 

The  Electric  Light  Co.,  of  Forest  City,  Iowa,  plans 
the  erection  of  a  new  electric  light  power  house  this 
fall. 

Pratt,  Kan.,  voted  bonds  lately  to  the  amount  of 
$50,000  for  the  installation  of  a  municipal  light  plant 
for  the  city. 

Contract  for  the  erection  of  an  electric  plant  to 
replace  the  one  recently  destroyed  by  fire  at  Clayton, 
Ala.,  has  been  awarded  to  J.  B.  McCrairy. 

The  $800,000  steam  power  plant  of  the  Alabama 
Power  company  in  East  Gadsden,  Ala.,  will  be  completed 
soon,  and  the  entire  working  force  will  be  moved  to 
Lock   12. 

A  concrete  addition  is  being  built  on  the  north  side 
of  the  electric  light  plant  near  the  Newman  Springs  road 
at  Red  Bank,  N.  J.  The  addition  will  accommodate  the 
switchboards  and  regulators. 

W.  R.  Rhoades,  476  Broad  Street,  Chambersburg, 
Pa.,  is  preparing  plans  and  specifications  for  a  i-story 
brick,  steel,  concrete,  stone  and  terra  cotta  power  plant 
at  Chambersburg  for  Wilson  College. 

Plans  are  being  made  for  the  construction  of  a 
plant  for  the  Marine  Electric  Light  &  Power  Co.,  at 
Edwardsville,  111.,  which  will  furnish  light  for  the  city. 
The  plant  will  be  controlled  by  former  Mayor  Fred 
Scheurer. 


The  Pennsylvania  State  Hospital  for  the  Insane, 
at  Warren,  Pa.,  will  have  plans  prepared  in  the  near  fu- 
ture for  a  new  power  plant  to  cost  about  $125,000. 
Water-tube  boilers  to  develop  about  1600  hp.  will  be  re- 
quired. 

Frank  S.  Pritchard,  formerly  with  the  United  States 
Graphite  Co.,  has  become  associated  with  the  Dearborn 
Chemical  Co.,  at  Cincinnati,  as  assistant  to  Dan  Delaney, 
for  many  years  manager  of  the  Dearborn  Chemical  Co.'s 
office  at  Cincinnati. 

A  building  permit  for  the  new  Union  Depot  power 
house,  at  401-13  West  24th  St.,  Kansas  City,  Mo.,  has 
been  issued  to  the  Kansas  City  Terminal  Railway  Co. 
The  building  will  be  one  story,  of  brick,  stone  and  re- 
enforced  concrete  and  will  cost  $175,000.  It  will  be 
completed  by  June  1.  The  Fogel  Construction  Co. 
will  be  the  builders. 

The  State  Board  of  Control  awarded  the  contract 
for  the  construction  of  the  power  plant  building  at  the 
Rochester,  Minn.,  State  Hospital  for  the  Insane  to  G. 
Schwartz  &  Co.,  of  Rochester.  The  price  is  $40,420. 
The  contracts  for  the  equipment  were  let  some  time  ago. 
Work  will  be  begun  as  soon  as  possible  and  will  be 
under  state  inspection. 

The  new  $100,000  power  plant  of  the  City  Light  & 
Power  Co.,  of  Amarillo,  Tex.,  has  been  begun,  and  25 
men  will  rush  the  work  of  foundation  building  to  rapid 
completion.  Six  hundred  barrels  of  cement  will  be 
utilized  in  this  construction.  The  building  will  be  com- 
modious and  modern,  and  will  be  used  as  an  exclusive 
engine  room.  It  will  be  equipped  with  the  best  machinery 
obtainable.  Under  terms  of  contract  the  building  must 
be  completed  within  60  days  from  the  date  construc- 
tion began. 

John  Scanlon,  attorney  of  the  Cohoes  Company, 
recently  received  from  the  State  Public  Service  Com- 
mission, of  New  York,  a  certified  copy  of  the  formal 
granting  of  the  application  for  the  construction  of  a 
hydro-electric  plant  in  the  bed  of  Mohawk  River  for  the 
generation  of  electric  power.  The  plant  will  be  located 
a  short  distance  below  the  Cohoes  falls.  A  grant  of  land 
has  already  been  received  from  the  State.  Work  has 
already  begun  on  a  road  cut  through  the  bank  to  reach 
the  site  of  the  new  electric  plant.  It  is  not  likely  that 
much  can  be  done  before  spring.  The  company  proposes 
to  furnish  power  for  manufacturing  purposes  at  a  rea- 
sonable rate  and  citizens  of  Cohoes  confidently  expect  that 
new  industries  will  be  attracted  to  the  city. 

Rock  River  Light  and  Power  Co.  has  let  the  con- 
tract for  the  hydro-electric  equipment  of  the  United 
States'  government  dam  at  Sterling,  111.,  to  the  Allis- 
Chalmers  Co.,  of  Milwaukee,  Wis.,  for  a  sum  slightly 
less  than  $200,000.  This  does  not  include  the  cost  of 
the  erection  of  a  new  power  house,  the  excavating  of 
rock,  or  the  extra  concrete  work.  When  completed,  the 
total  cost,  not  including  the  cost  of  the  concrete  work 
already  in  place,  will  be  about  $230,000.  The  present 
concrete  work  cost  about  $40,000,  making  the  total  cost 
of  installation  at  $270,000.  The  company  has  also  let  the 
contract  for  plans  for  the  power  house,  which  will  be 
208  by  52  ft. 

The  work  of  excavating  for  the  tail  race  will  be 
started  as  soon  as  possible,  while  concrete  chutes  for  tur- 
bine wheels  will  be  let  by  contract.  Fifty  or  more  men 
will  be  given  immediate  employment  on  the  structure. 
Owing  to  the  famine  in  men  here,  it  will  be  necessary 
for  the  company  to  import  men  here  to  do  the  work.  It 
is  anticipated  that  the  equipment  will  be  ready  for  ship- 
ment from  the  Milwaukee  shops  next  February,  and  that 
the  installation  will  be  complete  about  August  i. 
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ELLIOTT-PITTSBURGH  TWIN 
HEATER 

COMBINING  features  of  the  Pittsburgh  feed- 
water  heater  with  improvements  of  its  own, 
the  ElHott  Co.,  of  Pittsburgh,  Pa.,  has  brought 
out  several  new  types  of  feed-water  heaters,  one 
of  which,  the  twin  heater,  as  its  name  implies,  consists 
of  2  heaters  in  one.  This  feature  in  itself  is  valuable, 
as  it  permits  cleaning  half  the  heater  while  the  other 
half  is  in  service. 

Figure  1  is  a  front  view  of  the  twin  heater,  which, 
excepting  the  bolts  and  brass  fittings,  is  made  almost 
exclusively  of  cast  iron,  this  material  having  proved 
to  resist  corrosion  most  efficiently. 

The  internal  arrangement  of  the  heater  will  readily 
be  understood  from  Fig.  2,  which  shows  the  location 
of  the  spray  box  and   pans,  also  oil   separator,   float, 


Cold  water  enters  the  float  controlled  inlet  valves, 
is  distributed  to  the  pans,  and  heated  by  direct  con- 
tact  with   the   exhaust   steam   as   it   passes   from    the 


FIG.  1.     FRONT  ELEVATION  OF  THE  ELLIOTT  TWIN  HEATER 

trap,  etc.  The  work  of  installation  has  been  reduced 
to  a  rninimum  by  simplifying  the  necessary  piping, 
the  complete  valve  equipment  and  connections  forming 
part  of  the  heater. 

When  in  service,  the  steam  enters  the  main  inlet 
nozzle  which  communicates  with  2  inlet  nozzles  on  the 
2  sides  of  the  dividing  wall,  where  it  comes  in  con- 
tact with  the  combined  valves  and  separators,  which 
precipitate  the  entrainment  into  the  overflow  boxes 
below. 

If  the  heater  is  carrying  back  pressure,  a  trap  is 
attached  to  the  2  overflow  boxes  and  serves  as  a  means 
for  sealing  the  openings ;  at  the  same  time  it  auto- 
matically discharges  the  condensation  water.  The  trap 
also  relieves  the  heater  of  surplus  water  should  the 
height  of  the  normal  water  level  be  exceeded. 


FIG. 


REAR  ELEVATION,  HALF  SECTION  OF  THE  TWIN  HEATER 


spray  box  to  the  distributing  pan  over  the  cascade 
and  settling  pans  until  it  falls  into  the  water  chamber 
beneath.     The  hot  water  outlet  is  hooded  and  vented 


PIG     3        TRANSVERSE     SECTION    OF    TWIN    HEATER,     SHOWING 

GENERAL    ARRANGEMENT    OF    COMBINED    CUTOUT   VALVE 

AND    OIL    SEPARATOR,    TRAP,    OVERFLOW    BOX, 

PANS,   PUMP   SECTION,   ETC. 

to  the  steam  space  extending  above  the  top  of  the 
water  level,  the  2  outlets  communicating  with  the  main 
pump  suction  being  controlled  by  check  valves. 

The  heater  is  vented  through  the  outlet  on  top, 
which  communicates  with  both  sides  through  openings 
controlled  by  valves. 
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The  cutout  valves  are  essential  to  the  twin  heater, 
in  order  to  control  the  steam  supply  to  both  sides. 
Each  valve  consists  of  a  bronze  seat  inserted  in  each 
inlet  nozzle,  having  a  bar  extending  across  it  which 
is  threaded  and  engages  the  thread  on  the  end  of  the 
valve"  stem  which  passes  through  a  combined  sepa- 
rator plate  and  valve  disc,  terminating  in  a  valve  wheel 
nn  the  opposite  side  of  the  heater. 

The  combined  separator  plate  is  mounted  to  slide 
on  studs,  and  has  its  front  face  concave  and  provided 
with  grooves  to  catch  and  retain  the  oil  and  entrain- 
ment,  impinging  upon  it  with  the  entering  steam.  Sur- 
rounding the  combined  valve  and  separator,  is  an  annu- 
lar plate  used  to  change  the  direction  of  the  steam 
to  cause  it  to  flow  toward  the  center  of  the  heater. 

The  pump  suction  connection  on  the  twin  heater 
extends  downward  and  is  provided  with  a  flange.  Each 
side  has  an  independent  outlet  communicating  with  a 


FIG.   4.      SPR.W   BOX,    SHOWING   FLANGED    INLET   AND    SUPPORT 

common  chamber  adjacent  to  the  main  outlet  to  the 
pump  suction.  The  outlets  to  both  sides  of  the  heater 
are  protected  by  check  valves,  opening  in  an  outward 
direction.  The  check  valves  perform  the  double  serv- 
ice of  preventing  water  from  backing  up  into  the  heat- 
er when  one  side  is  out  of  ser\'ice,  and  assisting  in 
maintaining  the  same  water  level'  on  both  sides.  If 
for  any  reason  the  water  in  one  side  of  the  heater 
should  drop  to  a  lower  point  than  in  the  other,  as  is 
the  case  when  one  side  is  shut  ofif  for  cleaning  pur- 
poses, or  when  the  blowofT  valve  is  open,  the  higher 
head  on  the  opposite  side  immediately  causes  the 
check  valve  on  the  lower  side  to  close  and  remain 
closed  until  the  water  level  on  that  side  becomes 
normal. 

There  is  also  a  sliding  gate  valve  for  completely 
isolating  either  side  of  the  heater.  This  is  so  arranged 
as  to  cut  off  either  side,  making  it  absolutely  inde- 
pendent of  the  other  side,  but  is  rarely  used  except 
in  emergencies,  as  in  the  event  of  the  check  valve 
sticking  or  leaking. 

Entrainment  coming  from  the  separator,  as  well  as 
the  overflow  from  the  heater,  is  controlled  by  a  float 
actuated  trap  connected  to  the  outlets  of  the  2  over- 
flow boxes  located  below  the  steam  inlet.  The  con- 
nection between  the  overflow  outlets  and  the  trap  is 
provided  with  check  valves  opening  in  a  direction  to- 
ward the  trap.  The  trap  is  vented  to  the  main  inlet 
nozzle.  When  one  side  of  the  heater  is  open  for  serv- 
ice, the  water  within  the  trap  chamber,  or  the  water 
in  the  trap  chamber  combined  with  the  back  pressure 
on  the  active  side,  causes  the  check  valve  on  the  dor- 
mant side  to  remain  tight.  When  it  is  desired  to  cut 
out  one  side  of  the  heater  with  this  arrangement,  all 
that  is  necessary  is  to  close  the  cutout  valve. 


If  the  heater  is  used  on  a  heating  system,  returns 
are  admitted  through  a  single  inlet  nozzle  mounted 
on  the  front  wall.  This  nozzle  has  2  valve  controlled 
branches,  communicating  one  to  each  side  of  the  heat- 
er. The  return  inlets  are  water  sealed  and  placed  in 
the  steam  chamber,  and  the  water  dropping  to  the 
water  level  has  its  temperature  raised  should  its  in- 
coming temperature  be  less  than  that  of  the  steam 
in  the  heater. 

The  twin  heater  is  particularly  well  adapted  to  cen- 
tral stations,  office  buildings,  or  power  plants  in  con- 
tinuous operation.  There  are  always  light  load  periods 
during  the  day,  when  one  side  can  be  cut  out  and 
cleaned,  at  the  same  time  maintaining  the  temperature 
of  the  water  going  to  the  boilers. 


NATIONAL  OIL  SEPARATOR  FOR 
PORTSMOUTH  NAVY  YARD 

THE  accompanying  illustration  shows  the  large  Na- 
tional oil  separator  recently  furnished  the  Ports- 
mouth Navy  Yard.  The  photograph  was  made,  just 
before  shipment,  in  the  shops  of  the  builders,  the 
National  Pipe  Bending  Co.,  New  Haven,  Conn.  This 
24-in.  separator  has  an  outside  diameter  of  72  in.  and 
weights  5300  lb.  The  internal  area  of  this  relatively  new 
type  of  separator  is  unusually  large  so  that  the  incoming 
steam  expands  and  is  so  reduced  in  velocity  that  any- 
thing heavier  than  steam,  such  as  oil  or  water,  will  fall 
out  of  the  current  by  gravity.  Any  minute  particles 
which  may  be  carried  in  the  current  are  thrown  out 
when  the  current  impinges  on  the  main  baffle  which  ex- 
tends the  full  width  of  the  separator  and  has  vertical  ribs. 


LARGE   OIL   SEPARATOR  FOR  PORTSMOUTH   NAVY   YARD 

The  distinctive  feature  lies  in  the  arrangement  of  ports 
and  the  independent  baffles  which  so  oppose  the  current  of 
steam  that  there  is  no  chance  of  oil  being  carried  by  into 
the  outlet  chamber.  There  can  be  no  drop  in  pressure 
because  there  is  no  friction;  the  area  of  the  outlets  is  i>^ 
times  greater  than  that  of  the  inlet. 

The  National  oil  separator  is  made  in  2  parts,  which 
allows  for  inspection  and  testing  of  baffle  plates  and 
insures  a  perfect  casting. 
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WHEELER  TURBO  AIR  PUMP 

IN  general  appearance  this  air  pump,  which  is  manu- 
factured by  the  Wheeler  Condenser  &  Engineering- 
Co.,  of  Carteret,  New  Jersey,  is  similar  to  a  cen- 
trifugal pump,  and  is  driven  at  high  speed  by  either 
a  motor  or  a  turbine.  The  pump  shown  diagrammatic- 
ally  in  Fig.  1  consists  of  a  small  high-speed  impeller 
with  a  large  number  of  ports  or  nozzles  on  its  periph- 
ery ;  outside  this  is  a  ring  of  tapered  compression 
channels,  and  beyond,  a  discharge  casing  or  volute 
(not  shown).     Hurling  or  throwing  water  enters  the 

Impeller 
Airlnlet  ^  «   "  «  »   x/    ^x -^ 


Hurlins  h^ier 
Inlet 


Compression  Channels 


PIG.    1. 


DIAGRAM    SECTION   SHOWING   PRINCIPLE   OF   WHEELER 
TURBO    AIR    PUMP 


eye  of  the  impeller  as  in  an  ordinary  side  suction 
centrifugal  pump  and  is  impelled  at  high  velocity 
through  the.  ports  in  the  impeller,  which  rotates  in 
the  opposite  direction  to  the  impeller  of  a  centrifugal 
pump. 

Air  is  admitted  around  the  entire  periphery  of  the 
impeller  and  is  drawn  into  the  entrance  of  the  tapered 
compressor  channels  by  the  aspirating  effect  of  the 
rapidly  discharged  water.  As  the  slugs  of  water  move 
outward  they  become  elongated  owing  to  the  tapering 
of  the  channels,  the  space  between  slugs  decreases  and 
the  air  entrapped  is  compressed.     The  mixture  of  air 


FIG.    2.       COMBINED    CONDENSATE    AND    AIR    PUMP 

and  water  is  discharged  from  the  tapered  channels  in- 
to a  volute  casing,  somewhat  similar  to  that  of  a 
centrifugal  pump,  and  is  finally  discharged  through  a 
suitable  outlet  nozzle. 

These  pumps  are  used  for  both  jet  and  surface  con- 
densers. For  the  latter  service,  the  turbo  air  pump 
is  frequently  combined  within  a  common  casing  with 
the  condensate  pump,  thus  securing  many  obvious 
advantages.  Figures  3  and  3  illustrate  a  combined 
pump  of  this  type.  Air  and  condensate  are  withdrawn 
from  the  surface  condenser  through  a  common  pipe, 


owing  to  a  common  suction  nozzl 
within  the  nozzle  is  a  partition 
and  water,  the  latter  flowing  by 
the  condensate  impeller,  which  is 
trifugal   pump   design,   while   the 
over  the  partition  wall,  direct  to 
surrounding    the    hurling   water 
pump. 

Within   the   single   casting   3 
one  for  condensate,  the  other  fo 
air,   so  that  as  far  as  operation 
pumps  are   entirely  independent, 


e  on  the  pump.  Just 
which  separates  aii 

gravity  to  the  eye  ol 

of  the  ordinary  cen- 

air  and   gases   flo\\ 

the  annular  air  inlet 

impeller   of   the    aii 

volutes   are   formed, 

r  hurling  water  and 

is   concerned,  the  2 


FIG.    3'.      SECTION    OP    COMBINED    PUMP    OP    FIG.    2 

A  distinct  saving  results,  however,  from  the  fact 
that  the  amount  of  piping  between  condenser  and 
pump  is  reduced  and  simplified,  the  space  ordinarily 
required  by  the  3  pumps  for  air  and  condensate  is 
greatly  reduced,  and  both  pumps  are  driven  on  a  single 
shaft  by  a  common  turbine,  thus  saving  power. 

Pumps  of  this  type  are  found  to  maintain  a  vacuum 
of  98  to  99  per  cent  of  theoretical,  that  is  within  a 
small  fraction  of  an  inch  of  the  vacuum  corresponding 
to  the  temperature  of  the  hurling  or  throwing  water, 
not  only  for  low  temperatures  of  water  from  33  to  60 
deg.,  but  also  for  hurling  water  at  temperatures  of 
70,  80,  90  deg.  and  higher  as  encountered  in  the  sum- 
mer months  and  in  cooling  tower  work. 
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FIG. 


RELATION    OF    VACUUM     TO    QUANTITY     OF     COOLING 
WATER,   INLET   TEMPERATURE    50   DEG. 


Large  free  air  handling  capacity  follows  from  the 
fact  that  there  is  a  positive  aspirating  effect  at  the 
entrance  of  the  numerous  tapered  compression  chan- 
nels, into  which  air  must  be  drawMi  so  long  as  the 
impeller  rotates  and  discharges  water.  Hence,  in- 
crease in  load  or  the  cubic  feet  of  free  air  handled, 
does  not  cause  failure  of  the  pump,  but  simply  a  fall 
in  vacuum  not  unlike  the  characteristic  of  a  displace- 
ment type  pump. 

The  operating  importance  of  this  point  is  that,  if 
the  air  leakage  on  a  condenser  be  increased  at  any 


October  15,  191:3 


PRACTICAL     ENGINEER 


1021 


time,  due,  for  instance,  to  failure  of  the  turbine  seals, 
ihe  pump  will  not  refuse  to  handle  the  added  load  with 
;i  resulting  break  in  vacuum,  but  will  maintain  a  mod- 
erate vacuum  until  the  air  leakage  trouble  has  been 
corrected. 

Figure  4  shows  the  relation  l)et\veen  vacuum  main- 
tained by  a  surface  condenser  equipped  with  a  turbo 
air  pump  of  this  type  and  the  amount  of  condenser 
circulating  water  in  gallons  a  minute.  The  vacuum 
maintained  and  outlet  circulating  water  temperatures 
are  given  for  a  number  of  points  on  the  chart ;  for  in- 
stance, with  4400  gal.  of  water  a  minute,  the  vacuum 
maintained  was  29.13  in.  with  outlet  cooling  water  at 
70  deg.,  which  corresponds  to  a  maximum  theoretical 
vacuum  of  29.30  in.,  which  is  0.17  in.  higher  than  the 
actual  vacuum  maintained.  This  chart  is  of  additional 
interest  in  that  it  shows  the  increase  in  cooling  water 
necessary  to  obtain  very  high  vacuum.  To  maintain 
a  29.1-in.  vacuum,  it  was  necessary  to  use  almost  4 
times  as  much  water  as  that  for  a  26-in.  vacuum  and 
2.5  times  as  much  water  as  for  a  28-in.  vacuum. 


SOME  REMARKABLE  EXAMPLES 
OF  SOOT 

MANY  of  us  are  apt  to  think  of  soot  as  a  carbon 
deposit,  such  as  is  given  by  a  smoky  lamp  on 
the   chimney.      But,   as   a   matter   of   fact,   the 
deposits  from  boiler  tubes  have  a  higher  value 
than  lampblack,  because  they  increase  the  depth  of  the 
stagnant  gas  film  as  explained  below. 

Many  are  under  the  impression  that  soot  will  col- 
lect on  boiler  tubes  only  when  bituminous  coal  is 
burned ;  but  the  accompanying  photographs  prove  that 
the  deposits  actually  found  on  the  outside  of  the  tubes 
of  water-tube  boilers  are  composed  of  many  substances 
besides  lampblack  and  that  practically  all  boilers,  re- 
gardless of  the  kind  of  fuel  burned,  are  subject  to 
such  deposits. 

The  photographs  show  that  the  deposits  are  made 
up  largely  of  ash  carried  over  by  the  draft  and  de- 


PIG.    1.      DEPOSIT   FROM  THE   FIRST   AND    SECOND   PASSES   OF    A 

MODEL  WATER-TUBE  BOILER,  USING  GARBAGE  AS  FUEL 

FIG.  2.     DEPOSIT  PROM  LOWER  TUBES  OP  THE  BOILER  OF  FIG.  1, 

SHOWING  THK   CLINK ERING  ACTION 


shown.  This  clinkering  is  undoubtedly  due  to  the  fact 
that  as  the  deposit  becomes  thicker,  its  insulating 
qualities  are  greater,  and  finally  the  accumulation  gets 
to  the  point  where  the  temperature  is  sufficient  to  fuse 
the  material  in  the  top  layers. 

The  sooty  deposits  in  modern  boilers  may  be  classi- 
fied into  molten  slag  which  forms  as  stalactites  on  the 
lower  row  of  tubes  when  set  close  to  the  fire,  and  this 
formation  is  not  common  and  cannot  be   blown  off; 


FIG.  3.   DEPOSIT  PROM  THE  FIRST  PASS  OP  A  HORIZO.NTAL 

WATER-TUBE  BOILER,  USING  BUCKWHEAT  COAL  OF 

ABOUT  16  PER  CENT  ASH 

FIG.  4.  DEPOSIT  FORMED  ON  TOP  OP  THE  SCALE  OP  FIG.  3 

clinker  on  top  of  the  tube,  found  only  in  the  first  pass, 
as  shown  in  Fig.  2 ;  cemented  mass  of  clinker,  found 
only  in  lower  rows  of  the  first  pass,  as  in  Fig.  7;  scaly 
deposit  is  due  to  moisture  in  the  products  of  combus- 
tion, cementing  the  ash  deposit  which  is  frequently 
found  throughout  the  boiler,  as  is  shown  in  Fig.  3  ; 
loose  soot,  consisting  of  fine  ashes,  clay  and  other 
earthy  matter. 

Modern  practices,  such  as  the  use  of  high  draft 
and  forcing  of  boilers  at  continuous  overloads,  are  apt 
to  increase  the  formation  of  sooting  deposits.  The 
same  effect  is  produced  by  the  burning  of  larger  quan- 


PIG.   5.     DEPOSIT  FROM  THE  TUBES  OF  A  BOILER  USING  SHAW- 

MUT  COAL  WHICH  IS  SOFT  BUT  GIVES  A  GRITTY  ASH 

FIG.    6.      BLACK    DEPOSIT    PROM    THE    USE    OP    SHAWMUT    COAL, 

MADE   UP  OP  ASHES  AND   SOOT,   WHICH  WILL   CLINKER 

WHEN    SUBJECTED    TO   HEAT 


posited  upon  the  tubes,  and  then  they  also  contain 
inorganic  matter  from  the  fuel,  which  volatilizes  the 
fire  and  then  condenses  when  coming  in  contact  with 
the  comparatively  cold  tubes. 

The  deposits  first  occur  in  the  form  of  a  dust  or 
powder,  which  can  be  easily  removed,  but  after  a 
time  it  is  a  strong  possibility  that  this  powder  will 
fuse  together,  giving  some  of  the  clinker  formations 


titles  of  fuel  per  square  foot  of  grate  area.  The  sam- 
ples of  soot,  photographs  of  which  are  here  shown, 
are  not  selected  ones,  but  represent  the  general  run 
of  deposits  as  found  on  boiler  tubes.  A  harmful  effect 
of  such  deposits,  is  that  besides  the  direct  heat  in- 
sulating value,  the  porous  character  of  the  deposit 
forms  a  large  number  of  small  cells  which  retain  the 
gases   of   combustion,   and   thus   greatly   increase   the 
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depth  of  the  stagnant  gas  film  around  the  boiler  tubes. 
The- importance  of  this  is  shown  by  the  fact  that  Prof. 
Dalby  found  that  90  per  cent  of  the  temperature  head 
needed  to  force  heat  from  the  hot  gases  of  combustion 
into  the  water  on  the  inside  of  the  tube,  was  used  up 
in  overcoming  the  resistance  of  this  gas  film.  Mr. 
Hudson  also  found  that  the  gas  side  of  the  plate  form- 


FIG.  7.  SAMPLES  OF  THE  LOWER  ROW  OP  TUBES  IN  THE  SAME 

PLANT,  WHICH  IS  HARD,  BRITTLE  AND  POROUS, 

AND  LOOKS  LIKE  SLAG 

ing  the  heating  surface  was  never  more  than  36  deg 
hotter  than  the  water  side,  so  that  the  loss  of  tempera- 
ture from  1600  to  2000  deg.  of  the  gases  down  to  within 
40  to  60  deg.  of  the  temperature  of  the  water,  is  due 
to  loss  through  the  gas  film.  By  formation  of  porous 
clinker  on  the  heating  surfaces,  the  scrubbing  action 
of  high  velocity  gases  in  removing  this  film  is  nullified, 
and  if  the  clinker  gets  thick  enough  to  bridge  over  ad- 
jacent tubes,  as  shown  by  Fig.  7,  it  seriously  inter- 
feres with  the  draft. 

As  mentioned  above,  the  deposits  at  first  are  soft 
and  easily  blown  ofif,  so  that  the  modern  provision  for 
frequent  blowing  ofif  of  boiler  tubes  becomes  of  im- 


FIG.    8.      VULCAN    SOOT   BLOWER,    AS    INSTALLED    ON   A   B.    &    W. 

BOILER 

portance.  The  old  method  of  inserting  a  perforated 
steam  pipe  to  blow  oft"  the  soot  is  awkward,  and  as  the 
pipe  is  hot,  it  is  more  or  less  dangerous,  so  that  the  job 
is  apt  to  be  shirked.  It  is  also  difficult,  as  no  boiler 
10  ft.  wide  can  be  cleaned  by  hand,  iniless  alley  spaces 
are  left  at  the  side,  of  more  than  usual  width,  thus 
wasting  valuable. ground  space. 

A  convenient  and  satisfactory  method  of  removing 
soot  and  ashes,  is  the  soot  cleaner  shown  in  Fig.  8, 
which  discharges  steam  through  perforated  pipes  and 
nozzles,  close  to  the  tube  surfaces,  so  that  even  the 


tubes  in  the  center  are  effectively  cleaned.  Valves 
are  provided,  so  that  it  is  only  necessary  to  open 
them  one  after  the  other  to  blow  the  soot  all  from  the 
surfaces,  and  this  permits  of  blowing  frequently,  the 
custom  being  to  blow  them  once  every  watch.  This 
kind  of  blowing,  also,  does  not  reduce  furnace  effi- 
ciency, as  no  doors  have  to  be  opened,  permitting  the 
inflow  of  air,  and  the  saving  is  indicated  by  the  fact 
that  for  a  month's  use  at  one  plant,  the  average  leaving 
temperature  of  the  flow  gases  was  517.8  deg.,  and  the 
carbon  dioxide  average  11.2  per  cent,  without  blower  in 
use. 

A  similar  set  of  readings  with  a  Vulcan  soot  cleaner 
in  operation,  and  the  boiler  blown  every  day,  showed 
an  average  leaving  temperature  of  391.83,  and  a  carbon 
dioxide  average  of  11.8  per  cent.  This  stack  averaging 
120  deg.  lower,  corresponds  roughly  to  a  saving  of  6 
per  cent  in  fuel. 

In  a  large  railroad  terminal,  the  use  of  the  soot 
cleaners  showed  a  saving  of  7  per  cent  in  the  fuel  bill, 
and  other  tests  have  shown  from  7^  to  9  per  cent 
saving.  The  samples  of  soot  from  which  the  photo- 
graphs were  taken  were  secured  by  the  engineers  of 
the  New  York  office  of  the  Vulcan  Soot  Cleaner  Co., 
who  have  also  furnished  the  data  of  this  article. 


BOOKS  AND  CATALOGS 

Thirty-fifth  Edition  of  Steam,  1913,  by  The  Rab- 
cock  &  Wilcox  Co.,  7^  by  10^  in.,  335  pages,  illustrated. 

This  book,  which  is  a  treatise  on  the  generation  and 
use  of  steam,  is  much  larger  than  and  a  complete  revision 
of  former  editions  containing  information  which  has  but 
recently  come  to  light.  Starting  with  the  early  history  of 
the  generation  and  use  of  steam,  followed  by  a  history  of 
water-tube  boilers,  requirements  of  steam  boilers  and  the 
evolution  of  the  Babcock  &  Wilcox  boiler,  the  authors  lay 
the  proper  foundation  for  the  study  of  steam  generation 
and  its  use  from  the  standpoint  of  the  man  in  the  power 
plant.  Then  follow  separate  chapters  on  such  topics  as 
Heat  and  Its  Measurement,  The  Theory  of  Steam  Mak- 
ing, Properties  of  Water,  Boiler  Feed  Water,  Steam, 
Moisture  in  Steam,  Superheated  Steam,  Properties  of 
Air,  Combustion,  Classification  of  Fuels,  etc. ;  in  fact, 
everything  which  has  to  do  with  the  generation  of  steam 
comes  in  for  its  share  of  treatment  in  a  clear  and  concise 
manner  which  will  appeal  to  all  connected  with  the  power 
plant. 

"THE  LAGONDA  Roller  Bearing  Cleaner"  is  the 
title  of  Bulletin  X,  recently  issued  by  the  Lagonda 
Mfg.  Co.,  of  Springfield,  Ohio,  describing  a  new  type 
of  water  driven  boiler  tube  cleaner.  In  this  cleaner 
the  old  type  thrust  bearings  have  been  replaced  by 
tapered  roller  bearings.  It  is  pointed  out  in  the  bulle- 
tin that  bearings  of  this  type  are  admirably  adapted  for 
use  on  automobiles,  where  the  bearings  are  subjected 
to  severe  thrusts.  It  is  claimed  that  this  cleaner  de- 
velops greater  power  and  at  a  higher  efficiency  than 
any  other  type  of  cleaner  so  far  developed. 

Bulletin  Y,  entitled  "The  Lagonda  Air  Cleaner," 
issued  by  the  same  company,  describes  a  new  type  of 
air  driven  boiler  tube  cleaners  with  several  novel  fea- 
tures. One  is  the  use  of  an  adjustable  air  admission 
port  in  the  corner,  by  means  of  which  the  size  of  the 
air  opening  can  be  adjusted  to  meet  the  air  pressure 
conditions  in  any  given  plant,  thus  insuring  that  the 
cleaner  develops  the  maximum  amount  of  power  for 
the  quantity  of  air  consumed  under  all  conditions.  To 
dismantle  the  cleaner  it   is  only  necessary   to  loosen 
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a  hexagonal  retaining  ring  at  the  front  which  renders 
all  of  the  interior  parts  of  the  cleaner  readily  accessible 
without  the  use  of  any  tools. 

Copies  of  these  bulletins  may  be  had  by  addressing 
the  company  as  above. 

"A  PIPE  WITHOUT  a  Parallel  Which  Will  Last 
a  Lifetime,"  is  the  title  of  a  circular  lately  issued  by 
A.  M.  Byers  Co.,  335  Water  St.,  Pittsburgh,  Pa. 

GAS  ENGINES  for  any  fuel  gas,  such  as  producer, 
blast  furnace,  coke  oven  or  natural  gas,  in  sizes  from 
350  b.hp.  upwards,  are  described  in  Bulletin  I  from 
Mesta  Machine  Co.,  Pittsburgh,  Pa. 

N.  T.  C.  BULLETIN  NO.  16,  on  "National"  Sta- 
tionary and  Marine  Boiler  Tubes,  deals  with  the  tests 
to  which  "National"  boiler  tubes  are  subjected.  A 
copy  will  be  mailed  on  request  to  National  Tube  Co., 
Frick  Bldg.,  Pittsburgh,  Pa. 

AN  UNUSUAL  BOOKLET,  whose  cover  design  is 
illustrated  herewith,  has  been  received  from  IngersoU- 
Rand  Co.,  ii  Broadway,  N.  Y.  Analogous  to  the  silk- 
worm's development,  the  story  of  ore  is  presented  in  at- 


^^^tory 


f# 


perheater  and  Taylor  underfeed  stoker.  The  rating  is 
based  upon  10  sq.  ft.  of  heating  surface  per  horsepower, 
and  is  736.1  hp.  Among  the  notable  results  of  this 
test  are,  that  the  boiler  was  raised  from  banked  fires 
to  full  rating  in  2.3  min.  and  to  200  per  cent  rating 
in  7.8  min.,  while  during  the  test  the  boiler  was  oper- 
ated, during  a  period  of  the  time,  at  318  per  cent  of 
its  rating.  Those  wishing  a  copy  of  this  bulletin  may 
secure  it  by  writing  to  the  company. 

GOVERNMENT  PURCHASING  AGENTS,  de- 
signing and  operating  engineers,  and  the  fuel  depart- 
ments of  industrial  concerns,  large  dealers  in  coal,  and 
persons  interested  in  the  distribution  and  character  of 
the  different  coals  in  the  United  States  will  find  valu- 
able information  in  a  report  just  issued  by  the  United 
States  Bureau  of  Mines  as  Bulletin  22,  entitled  "Analy- 
ses of  coals  in  the  United  States,  with  descriptions  of 
mine  and  field  samples  collected  between  July  i,  1904, 
and  June  30,  1910."  This  report  contains  the  analyses 
of  5000  samples  of  coal  taken  from  1500  coal  mines  and 
prospects  situated  in  the  various  coal  fields  of  the  United 
States.  Not  only  all  of  the  important  fields  are  repre- 
sented, but  practically  all  of  the  more  important  mining 
districts. 

The  purpose  of  the  bureau  in  compiling  and  publish- 
ing this  information  is  to  present  reliable  information 
regarding  the  chemical  composition  and  heating  value  of 
the  coals.  The  samples  of  coals  were  collected  by  expe- 
rienced men  according  to  a  definite  and  uniform  system, 
and  were  analyzed  under  carefully  controlled  conditions, 
so  that  there  might  be  no  question  as  to  the  relative 
merits  of  the  dififerent  coals  so  far  as  this  can  be  deter- 
mined by  chemical  analyses  and  determination  of  heating 
values. 


tractive  form  from  its  entering  the  cocoon,  or  steel  mill, 
to  its  final  abode — the  Butterfly  rock  drill,  stope  drill, 
plug  drill  or  jackhamer. 

CIRCULAR  No.  39A  from  Crane  Co.,  Chicago, 
describes  and  illustrates  Crane  combination  back  pres- 
sure and  exhaust  relief  valves  for  condensing  and  non- 
condensing  engines,  and  automatic-atmospheric  ex- 
haust relief  valves  for  condensing  engines  only. 

THE  TALE  OF  THE  THREE,  giving  the  auto- 
biographies of  3  drops  of  lubricant,  begins  in  the  Octo- 
ber number  of  the  Bearing,  published  by  Albany  Lu- 
bricating Co.,  708  Washington  St.,  New  York. 

COMPARATIVE  TESTS,  by  Robert  Thurston  Kent, 
of  new  leather  belts  with  and  without  Cling-Surface 
treatment  are  presented  in  a  pamphlet  recently  issued  by 
Cling-Surface  Co..  Buffalo,  N.  Y. 

FROM  THE  ENGINEERING  DEPARTMENT 
of  Edge  Moor  Iron  Co.,  Edge  Moor,  Del.,  has  been 
received  a  copy  of  Bulletin  51,  which  is  the  report  of 
tests  of  a  steam  boiler  at  high  rates  of  evaporation, 
made  at  the  Westport  Generating  Station  of  the  Con- 
solidated Gas.  Electric  Light  &  Power  Co.,  Westport, 
Baltimore.     This  boiler  is  equipped  with  a  Foster  su- 


TRADE  NOTES 

ALLIS-CHALMERS  MANUFACTURING  CO. 
announces  the  removal  of  the  Sales  and  Engineering 
Of^ces  to  its  Mining  Machinery  Department  from  Chi- 
cago to  the  Milwaukee  Works  at  West  Allis.  The  Chi- 
cago shops  will  also  be  removed  to  Milwaukee  in  the 
near  future,  to  gain  the  advanages  of  concentrating  all 
departments,  both  commercial  and  manufacturing,  at  one 
plant. 

THE  AMERICAN  BLOWER  CO.,  of  Detroit, 
Michigan,  have  purchased  the  entire  air  washer  in- 
terests, including  patent  rights,  of  the  McCreery  En- 
gineering Co.,  formerly  of  Toledo,  Ohio,  and  later  of 
Detroit,  Michigan,  and  the  McCreery  purifying,  cool- 
ing and  humidifying  equipment  will  hereafter  be  ex- 
clusively manufactured  and  sold  under  the  trade- 
mark Sirocco. 

PURCHASE  OF  THE  Clifford-Kapell  Fan  Co. 
by  the  Elliott  Co.,  of  Pittsburgh,  is  announced,  and 
the  plant  at  Jeannette,  Pa.,  is  now  under  course  of 
remodeling.  A  new  foundry,  300  by  150  ft.,  will  be 
erected,  and  other  buildings  added  to  and  built,  to 
give  an  added  floor  space  of  about  2^  acres.  In 
these  works  the  manufacture  of  the  Clifford  fan  for 
mine  ventilation  will  be  continued,  and  the  manufac- 
ture of  steam  specialties  made  by  the  Elliott  Co.  will 
be  carried  on. 

AT  THE  SPRINGFIELD  convention,  a  valve 
was  exhibited  by  the  National  Tube  Co.,  which  had 
been  used  on  an  outfit  for  testing  Kewanee  unions, 
and  was,  therefore,  opened  and  closed   every  time  a 
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union  was  tested.  A  walrus  skin  traveling  bag  was 
offered  to  the  person  making  the  nearest  estimate  of 
the  total  number  of  times  that  the  valve  had  been 
operated,  and  was  awarded  to  Wm.  H.  White,  Su- 
perintendent of  the  Rochester  Railway  &  Light  Co., 
Rochester,  N.  Y.,  on  an  estimate  of  2,648,500,  the  ac- 
tual number  of  operations  being  2,650,000. 

FOR  DRIVING  ALL  of  the  apparatus  of  the 
Mountain  Ice  Co.,  of  Hoboken,  N.  J.,  electric  power 
is  to  be  furnished  by  a  300-kw.  Terry  steam  turbine, 
direct-connected  to  a  Crocker-Wheeler  375  kv.  a.  60- 
cycle  alternator  running  at  3600  r.p.m.  This  set  will 
furnish  current  for  the  conveyor,  the  planer  and  the 
centrifugal  pump  for  flushing  away  chips,  also  for 
driving  the  gang  saws  for  cutting  the  ice,  which  is 
a  novel  application. 

HEREWITH  ARE  SHOWN  examples  of  coils 
from  ^-in.  copper  tube.  No.  20  gage  wound  without 
the  use  of  any  filler  in  lengths  up  to  30  ft.,  the  winding 


of   the  double   cone   coils   taking  20   sec.   each.     The 
process  is  patented  by  W.  F.  Smith  of  Baltimore,  Md. 

TWO  TERRY  TURBINE-DRIVEN  forced 
draft  blower  sets,  whi6h  are  probably  the  largest  in 
point  of  horsepower  in  the  world,  are  about  to  be  in- 
stalled at  the  Rhode  Island  Co.'s  power  plant  at 
Providence,  R.  I.  Each  unit  consists  of  a  600-hp. 
Terry  turbine,  driving  through  a  set  of  Falk  reduc- 
tion gears,  an  American  Blower  Co.'s  No.  11  double- 
inlet  Sirocco  blower.  Each  unit  has  a  capacity  of 
250,000  cu,  ft.  per  min.  and  supplies  draft  to  mechan- 
ical stokers.  The  turbines  run  at  a  speed  of  3370 
r.p.m.,  the  blowers  at  460  r.p.m.,  the  speed  reduction 
being  7.35  to  1. 

BIDS  FOR  THE  CONSTRUCTION  of  the  pro- 
posed State  Hospital  power  house  and  chimney  stack 
at  Warren,  N.  Y.,  were  opened  recentl}^  in  the  office  of 
Superintendent  Mitchell  in  the  presence  of  the  Board 
of  Trustees.  The  contract  for  the  power  house  was 
awarded  to  Henry  Schenck  and  Co.,  of  Erie,  their  bid 
of  $35,590,  being  the  lowest  submitted.  The  contract 
for  radial  brick  chimney  for  the  power  hovise  was 
awarded  to  the  Alphonse-Custodis  Chimney  Construc- 
tion Co.,  on  their  bid  of  $6630.  The  power  house  will 
be  located  about  300  ft.  north  of  the  D.  A.  V.  &  P. 
station  at  North  Warren  and  will  be  of  brick,  dimen- 
sions 60  by  40  ft.  Under  the  contract  it  must  be  roofed 
over  in  3  months.  The  chimney  will  be  185  ft.  in 
height  and  must  be  completed  in  42  working  days. 


Trade-mark  reg.  U.  S.  Pat.  Office. 
SEMI-MONTHLY 

PUBLISHED    ON    THE    FIRST   AND    FIFTEENTH    OF    EACH    MONTH 

Subscription   price  in   advance  in   the  United   States, 

Mexico  or  united  possessions,  $1.00  a  year. 

In  Canada,  subscription  price  $1.75  a  year. 

Foreign  Countries,  subscription  price  $2.50  a  year. 

Address  all  letters  and  make  all  checks  and  money  order? 
pa3able  to  Technical  Publishing  Co.,  537  S.  Dearborn  St. 
Chicago,   III. 

Any  advertiser  is  invited  to  examine  our  paid  subscription 
lists  and   Post   Office  mailing  receipts   at  any  time. 

ADVERTISING  RATES 

Display 

Full  page,  one  year,  each  insertion,  $60.00. 

Half  page,  one  year,  each  insertion,  $35.00. 

Quarter  page,  one  year,  each  insertion,  $20.00. 

Eighth  page,  one  year,  each  insertion,  $12.00. 

Front  cover,  $150  per  issue. 

Other  specified  positions,  regular  rate  plus  10  to  50 
per  cent. 

Stippled  plates  used  but  no  heavy  black  and  white 
plates. 

Invoices  are  rendered  monthly  and  subject  to  2  per 
cent  discount  within  10  days. 

Classified  Rates 

Per  line,  30  cents  each  insertion. 

Advertisements  in  this  section  are  inserted  under 
regular  headings. 

No  display  type  allowed,  but  the  first  three  word-= 
may  be  set  in  capital  letters. 

About  nine  words  make  a  line.  Minimum  space 
sold,  two  lines. 

Under  classification  "Position  Wanted,"  advertise- 
ments not  exceeding  four  lines  will  be  inserted  once 
for  subscribers  free  of  charge. 

Air  copy  should  be  received  at  Chicago  office  IS 
days  before  date  of  publication. 

Circulation  of  this  issue,  23,500 

Technical  Publishing  Co. 

537  S.  Dearborn  Street 
Chicago 


Positions  Wanted 


POSITION  WANTED— As  mechanical  draftsman  and  de- 
signer. College  graduate,  mechanical  engineer.  Completed 
two  correspondence  courses  in  drawing.  Over  year's  practi- 
cal drafting.  A-1  references.  Edward  Skillman,  Tribune, 
Kansas.  8-15-4 

POSITION  WANTED— Machinist,  Engineer  or  Master 
Mechanic.  Was  erecting  engines  for  Ingersoll-Rand  Co.  six 
years.  First  class  man  on  all  kinds  of  engines,  air  compres- 
sors and  pumps.  Can  indicate  and  do  all  repairs;  will  go 
anywhere.     Age.   35.     Address   Box  .^17,   Practical   Engineer. 
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POSITION    WANTED— By    first-class    Steam  Engineer. 

A.  and  D.  current.     Can  give  results  and  best  of  reference. 

Sober    and    steady,    14    yrs.'    experience.      Address  Box    309, 

Practical    Engineer,    Chicago,    111.  10-1-1 

POSITION  WANTED— Experienced  salesman,  27,  Ameri- 
can, forceful  and  energetic,  good  personal  appearance,  desires 
connection  with  manufacturer  as  traveling  representative  in 
any  territory.  Wishes  to  learn  line  thoroughly  so  that  suc- 
cess will  be  positive.  Substantial  references  and  surety  bond. 
Address  Salesman,  No.  181  Mercer  St.,  New  York,  N.  Y. 
10-15-1 

POSITION  WANTED— By  a  refrigeration  engineer,  who 
is  a  first  class  mechanic  and  understands  thoroughly  the 
economic  operation,  management,  overhauling  and  repairing 
of  a  refrigeration  plant,  and  has  the  energy  and  the  ability 
to  make  good.  Six  years  in  present  position.  W.  E.  H. 
Box  318,  Practical  Engineer.  10-15-1 

Wanted 

AN  ESTABLISHED  MANUFACTURING  company,  cen- 
trally located,  with  a  well  organized  selling  force,  and  known 
to  most  power  plants  in  the  U.  S.;  having  offices  in  7  princi- 
ple cities  and  others  contemplated;  would  like  to  hear  from 
some  one  who  has  an  article  or  articles  of  merit  for  power 
plant  use  for  which  they  desire  to  make  selling  arrangements 
with  or  without  manufacturing.  In  addition  to  offices  men- 
tioned we  have  travelers  covering  all  territory.  Our  present 
product  is  a  specialty  requiring  live  fighting  salesmen,  and  we 
are  well  provided  financially,  so  that  we  are  exceptionally  well 
situated  to  give  unusual  representation  to  anything  of  merit. 
This  invitation  is  not  limited  to  individuals,  as  we  would  like 
to  hear  from  any  small  manufacturer  of  a  meritorious  article 
who  lacks  a  selling  organization  and  the  means  to  provide 
one.     Address  Box  321,  Practical  Engineer.  10-15-1 

WANTED— A  YOUNG  MAN  who  has  had  some  experi- 
ence with  steam  engines  and  boilers  and  who  understands 
something  about  electricity.  Good  chance  to  learn  the  elec- 
trical business.  Position  open  any  time  before  Nov.  1st. 
$50.00  per  month.  About  100  miles  west  of  Chicago,  small 
town,  must  be  steady  and  sober.  y\ddress  Box  319,  Practical 
Engineer.  10-15-1 

WANTED— COPIES  OF  September  1st,  1913,  issue.  We 
will  extend  your  subscription  two  months  if  you  will  send 
us  a  copy  in  good  condition  before  October  20th.  Circulation 
Dept.,   Practical   Engineer,  537   S.   Dearborn   St.,   Chicago. 

WANTED — Representatives  to  handle  as  a  side  line — a 
special  Health  and  Accident  policy  for  Engineers — paying 
$12.50  per  week  accident  and  $10.00  per  week  sick  benefit, 
with  other  additional  features.  Premiums  $3.00  quarterly. 
Write  Agency  Department,  Masonic  Mutual  Accident  Co.,  121 
State   St.,   Springfield,   Mass. 10-1-2 

WANTED  EVERY  ENGINEER  to  have  our  pamphlet  for 
setting  valves  on  Corliss  Engines,  simple  and  compound 
with  one  or  two  eccentrics.  Sent  free.  Lindstrom's  Ma- 
chine Works,  200   South  Third  St.,  Allentown,   Pa.  tf 

IF  YOU  ARE  a  night  engineer,  spend  a  few  hours  each 
day  taking  subscriptions  for  Practical  Engineer.  You  will 
be  paid  well.  Write  Subscription  Dept.  They  will  start 
you  in  at  once. 

WANTED — Every  local  Engineers'  Association  to  have 
an  assortment  of  valuable  power  plant  books — Secretary 
write  at  once,  for  full  particulars.  Address  Dept.  C,  Prac- 
tical  Engineer,   Chicago. 

WANTED— ALL  STEAM  USERS  to  have  clean  boilers 
without  using  compounds  or  chemicals  in  any  form.  Write 
"Otis,"  No.  317  Norfolk  Ave.,  Buffalo,  N.  Y.  tf 

WANTED — Secretary  of  local  Engineers'  Association  to 
write  us  at  once  in  regard  to  a  very  interesting  proposition. 
Address  Practical  Engineer,  Circulation  Department. 


Help  Wanted 


WANTED — An  additional  subscription  solicitor  wanted  to 
cover  towns  in  the  state  of  Indiana.  Excellent  chance  to 
earn  extra  money.     Write  to  Subscription  Department.         tf. 


WANTED— AGENTS  to  sell  Steam  Specialties  used  in 
Boiler  Room.  Several  good  territories  still  open.  State  ex- 
perience.    Address  Box  322,  Practical  Engineer.  10-15-1 

WANTED— WORKING  FOREMAN  to  take  full  charge 
of  light  and  power  and  repairs  in  large  plant  in  Middle  West. 
Must  be  familiar  with  gas  engines,  electrical  apparatus, 
cranes,  compressors,  etc.  Good  opportunity  for  capable  hust- 
ler. State  experience,  condition  of  health,  age  and  salary  re- 
quired.    Address  Box  320,  Practical  Engineer.  10-15-2 

For  Sale 

BOILER  BARGAINS— Three  New  175  each  72  inches  by 
20  feet  Biglow  Stationary  Boilers,  150  pounds  pressure.  One 
second-hand  200  H.  P.  78  inches  by  20  feet  Stationary  Boiler 
125  pounds  pressure.  Engineer,  Box  4,  Clifton,  Cincinnati, 
Ohio.  10-15-2 

Patents  and  Patent  Attorneys 

FIND  OUT  FOR  yourself  what  to  invent  and  how  to  pro- 
cure and  sell  a  patent  for  the  same.  My  book,  "Inventor's 
Universal  Educator,"  covers  the  matter  from  A  to  Z.  140 
pages,  elegantly  bound.  Also  contains  600  mechanical  move- 
ments and  50  perpetual  motions.  Price  $1.00.  postage  free. 
Money  returned  if  not  more  than  satisfactory.  F.  G.  Dieter- 
ich,  618  Ouray  Bldg.,  Washington,  D.  C.        '  10-15-1 

PATENTS  THAT  PROTECT  AND  PAY.  Advice  and 
books  free.  Highest  references.  Best  results.  Promptness 
assured.  Send  sketch  or  model  for  free  search.  Watson  E. 
Coleman,  Patent  Lawyer,  624  F  Street,  Washington,  D.  C.    tf. 

PATENTS— C.  L.  Parker,  Attorney-at-Law  and  Solicitor 
of  Patents.  Patents  secured  promptly  and  with  special  re- 
gard to  the  legal  protection  of  the  invention.  Handbook  for 
inventors  sent  upon  request.  186  McGill  Building,  Washing- 
ton,   D.    C.  tf 

THE  PATENTOME  is  interesting  and  instructive.  A  lib- 
eral education  in  patents  and  how  to  get  them.  Free  on  re- 
quest. Establish.  1865.  Anderson  and  Son,  Patent  Solicitors. 
710  G  St.,  Washington,  D.  C.  10-1-2 

PATENTS— H.  W.  T.  Jenner,  Patent  Attorney  and  Me- 
cchanical  Expert,  606  F  St.,  Washington,  D.  C.  Established. 
1883.  I  make  a  free  examination  and  report  if  a  patent 
can  be  had  and  the  exact  cost.     Send  for  full  information,  tf. 

FREE.  List  of  persons  who  want  to  buy  patents,  prizes 
offered  by  manufacturers  and  lists  needed  inventions.  Ran- 
dolph   &    Co.,   Washington,    D.    C.  10-15-1 

PATENTS  SECURED.  Legal  protection  our  specialty. 
Booklet  free.  Harry  Patton  Co.,  Suite  330.  McGill  Building. 
Washington,    D.    C.  tf 

PATENTABLE  IDEAS  WANTED— Send  for  3  free 
books.     R.  B.  Owens,  28  Owens  Bldg.,  Washington,  D.  C.  tf. 

Educational  and  Instruction 

ENGINEERS'  POCKET  MANUAL.  175  pages,  edited 
by  University  of  Tennessee,  will  be  mailed  every  subscriber 
sending  in  one  new  subscription  to  Practical  Engineer,  Gild 
edges,  bound  in   leather. 

Miscellaneous 

IF  YOU  ARE  an  operating  engineer,  we  know  the  Fetta 
Hot  Process  Water  Purifier  will  interest  you.  We  would  be 
glad  to  have  your  request  for  further  information.  Address 
the   Fetta  Water  Softener  Co.,   Richmond,   Ind,  tf 

ENGINEERS— DO  YOU  WANT  to  utilize  your  exhaust 
steam  for  heating  or  drying  purposes,  without  back  pressure 
on  your  engine?  If  so,  address  Monash  Engineering  Co., 
1413  W.  Jackson  Blvd.,  Chicago,  111.  tf 

MAKE  MONEY  on  the  side.  Here's  your  chance  to  work 
out  some  money  for  yourself.  Get  subscriptions  for  Practical 
Engineer.  It  pays  well.  Just  drop  a  line  to  the  Subscription 
Dept.     They  will  tell  you.  tf. 
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On  Sept.  18th  to  20th— at  the  Hotel  Astor, 
New  York — the  Eighth  Annual  Convention  of 
the  Federation  of  Trade  Press  Associations  was 
held. 

Among  the  many  excellent  addresses  delivered 
by  Efficiency  Experts,  Editors,  Educators,  Ad- 
vertising Men  and  Publishers,  was  "The  New 
Force  in  Business ' '  by  Mr.  R.  R.  Sliuman,  of  the 
Shuman-Booth  Co.,  Chicago.  In  speaking  of  the 
technical  press,  Mr.  Shuman  said : 

"To  give  an  index  of  the  power  of  the  tech- 
nical journals,  it  is  only  necessary  to  study  into 
the  equipment  and  methods  prevailing  in  manu- 
facturing plants  of  today  compared  with  those  of 
only  a  very  few  years  ago. 

"Science  and  up-to-date  efficiency  engineering 
have  taken  the  place  of  the  rule  of  thumb  in  man- 
ufacture. The  printed  word  has  vastly  simplified 
and  facilitated  the  solution  of  problems  of  secur- 
ing first  hand  distribution  of  the  products  made. 

^ '  The  class  journals,  those  concerned  with  both 
manufacturing  and  merchandising — the  journals 
zealously  devoted  to  specialized  fields  of  endeav- 
or have  become  powers  in  those  fields  in  direct 
proportion  to  the  intelligence  and  unselfishness 
with  which  they  build  for  others  while  they  build 
for  themselves. 

"In  both  the  avenues  of  trade  and  of  industry 
the  periodicals  which  you  publish  give  to  every 


subscriber  the  benefit  of  the  latest  thought,  the 
latest  development  of  machine  or  method  which 
the  most  powerful  organizations  of  the  country 
have  been  able  to  devise. 

"The  time  was  when  a  few  manufacturers  or 
merchants  could  control  at  least  a  partial  monop- 
oly of  the  shortcuts  and  efficiency  plans  which 
they  had  developed  or  adopted,  but  that  time  has 
gone  and  the  brains  of  each,  the  creations  of 
each,  the  efficiency-developments  of  each,  become, 
through  you,  the  property  of  all. 

"Your  editorial  pages  give  freely  information 
which  cost  you  or  which  cost  others,  vast  sums 
of  money. 

"Your  advertising  pages  thrill  with  messages 
of  betterment  in  appliance  or  in  merchandise. 
And  more  and  more  the  subscribers  to  trade 
and  technical  and  class  journals  are  coming 
to  read  the  advertising  pages  of  those  journals 
with  a  care  which  is  a  true  index  of  their  valu- 
ation of  the  importance  to  them  of  those  adver- 
tised messages. 

"No  force  that  I  know  of  today  holds  a  greater 
menace  to  the  evil  doer  in  trade  or  industry  than 
the  force  which  you  exercise.  No  great  wrong 
can  live  long  in  the  scorching  rays  of  the  search- 
light of  such  of  you  as  have  the  courage  to  up- 
hold the  good  and  expose  the  evil." 


Traile-mark,   Keg.  U.  S.   Pal.   OH 
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PLANT  OF  THE  NO.  ADAMS  GAS  LIGHT  CO. 


Remodeled  Central  Station  Employing 

HEN  THE  MASSACHUSETTS  Light- 

Wing    Co.    took    control    of    the    North 
Adams    Gas    Light    Co.    Plant,    a    few 
years  ago,  they  found  a  plant  sadly  in 
need  of  rejuvenating  in  order  to  put  it 
in  shape  to  operate  on  a  paying  basis, 
and  at  once  proceeded  to  introduce  new 
and  modern  equipment.    As  a  result  the  electric  station 
is  one  of  the  show  places  of  the  Berkshires.    The  old 
plant,    consisting    of    several     reciprocating    engines 


Porcupine  Boilers  and  Steam  Turbines 

enlarged  and  new  machinery  installed.  But  the  men 
in  charge  of  the  work  planned  well  and  the  result  is 
all  that  could  be  expected  or  hoped  for  under  the  cir- 
cumstances; and,  today,  if  one  cares  to  take  a  walk  of 
about  Yz  mile  from  North  Adams  Depot  westward 
along  the  Fitchburg  Division  of  the  B.  &  M.  R.  R. 
tracks  he  will  find  a  tidy  yard  with  nice  laAvns  and 
clean,  well-kept  buildings  and  other  equipment  be- 
longing to  one  of  the  most  up-to-date  combination 
gas  and  electric  plants  in  New  England. 


FIG.    1.      VIEW  IN  THE  TURBINE  ROOM  OP  THE   NO.   ADAMS   GAS    LIGHT    CO.    PLANT 

belted  to  old  style  generators  of  various  makes  and  The  electric  station  itself  is  of  hard  brick  construc- 

types,  was  situated  in  what  is  now  the  basement  of  the  tion  outside,  with  a  steel  and  concrete  roof.    Inside,  the 

new  plant,  and  the  problem  to  be  solved  was  to  keep  walls  are  of  white  enameled  brick  with  a  floor  border 

the  old  plant  in  operation  until  the  building  could  be  of  dark  green  enameled  brick  rising  to  the  window 
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ledges.  A  dado  of  the  same  color  brick  over  the  win- 
dows gives  a  pleasing  interior,  and  add  to  this  a  floor 
of  red  square  tile  on  top  of  a  main  floor  of  steel  girders 
and  concrete,  and  you  see  the  inside  of  the  station, 
strong  and  pleasing  to  contemplate. 

Nine  large  windows  on  the  north  side  in  the  main 
wall,  4  more  on  the  west  side  and  still  4  more  on 
the  south  side,  furnish  plenty  of  light,  to  say  nothing 
of  the  monitor  over  the  center  of  the  room  with  its 
tilting  windows  for  light  and  ventilation. 


require  it.  Provision  has  been  made  for  still  a  fourth 
unit  between  the  door  and  No.  3,  of  either  1000  or 
1500  kw.  capacity,  and  this  will  probably  be  added 
before  long. 

On  the  south  side  of  the  buildi%,  equidistant  from 
each  end,  is  located  the  switchboard  on  a  platform 
raised  about  3  ft.  above  the  main  floor.  This  is  of  gray 
marble  and  consists  of  14  panels  of  which  No.  1  con- 
tains the  exciter  switches  and  ammeters.  No.  2  power 
factor  meter,  ground  detector  and  Tirrel  type  T-A-fiO 


FIG.    2.      APPROACH    TO    MAIN    ENTRANCE    OP    NO.    ADAMS    GAS    LIGHT    CO.    PLANT 


When  one  first  enters  the  door,  he  will  see  what  is 
called  No.  3,  a  1000-kw.  Allis-Chalmers-Parsons  single 
flow,  multistage  turbine,  which  is  at  present  the  main 
unit,  and  drives  an  Allis-Chalmers  a.c.  generator  of  251 
amp.  capacity  at  3300  volts,  3  phase,  60  cycles,  running 
3600  r.p.m.  Directly  beyond  this  will  be  seen  what 
we  call  the  twins.    These  are  also  Allis-Chalmers-Par- 


voltage  regulator.  On  Nos.  3,  4  and  5  are  mounted 
the  main  switches,  ammeters  and  wattmeters  respec- 
tively of  Nos.  1,  2  and  3  generators,  also  their  respective 
field  switches.  On  panel  No.  6  is  mounted  at  present 
a  Westinghouse  graphic  wattmeter,  but  this  panel  was 
intended  for  the  fourth  generator  panel.  Panels  7  to 
13,  inclusive,  are  feeder  panels,  each  containing  2  oil 
circuit  breakers  of  1000  kw.  capacity,  while  at  the 
extreme  right  is  panel  No.  14  with  its  2  contact-mak- 
ing voltmeters. 


FIG.  3.  VIEW  OP  SWITCHBOARD  SHOWING  TIRREL  REGULATOR 

AT  LEFT  AND  HIGH-TENSION  VOLTAGE  REGULATORS 

TO  THE  RIGHT  AT  REAR 


PIG.  4.  EXCITER  UNITS 


sons  turbines  of  500-kw.  capacity  and  slightly  differ- 
ent construction  on  the  steam  end,  but  with  generators 
of  the  same  make  and  type  but  only  126  amp.  rated 
capacity  each.  This  makes  it  possible  to  run  either 
one  or  all  of  the  turbines  in  parallel  should  the  load 


In  the  extreme  southeast  corner  is  situated  the 
main  exciter  unit,  which  consists  of  a  120-volt  d.c.  dy- 
namo of  187^4  amp.  capacity,  driven  by  a  direct  con- 
nected 3-phase,  2300-volt  induction  motor  of  33^  hp., 
running  at  850  r.p.m.,  and  close  by  is  an  emergency 
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exciter  consisting  of  a  180-volt  d.c.  dynamo  of  206 
amp.  capacity,  driven  by  a  direct  connected  Shep- 
herd automatic  vertical  engine,  8  by  10  in.,  running  at 
'■^6^  r.p.m. 

On  the  north  side  of  the  station  between  Nos.  2  and 
3  turbines  is  a  550-volt  direct  current  generator  driven 
by  a  200-hp.  induction  motor.  This  last  is  to  furnish 
direct  current  to  a  few  small  factories  and  will  soon 
be  displaced  or  removed  as  these  factories  are  install- 
ing up-to-date  motors.  A  10-ton  Northern  traveling 
crane  completes  the  equipment  of  the  main  floor.  All 
piping  is  below  the  floor,  except  a  few  feet  absolutely 
necessary  to  connect  the  turbines  and  steam  exciter. 

In  the  Basement 

gETWEEN  Nos.  2  and  3  generators,  a  stairway 
leads  to  the  basement,  where  we  find  the  conden- 
sers, feed  pumps,  heater  and  service  pump.  Also  the 
arc  light  transformers  and  rectifier  tube  tanks  and 
switchboards.  There  are  7  of  these  latter  for  as  many 
different  circuits  and  12  mercury  arc  rectifier  tube 
tanks.  Here  also  are  found  the  oil-cooled  step-up 
transformers  which  boost  the  generated  current  of 
2300  volts  to  6600  volts  for  transmission  to  the  com- 
mercial circuits  of  Adams,  Williamstown  and  the  cen- 
tral shaft  fan  motor  of  the  Hoosac  Tunnel,  each  about 
5  mi.  from  the  station.  There  are  4  of  these  trans- 
formers and  a  smaller  one  steps  the  current  down  for 
use  around  the  station  and  gas  plant. 

Number  3  condenser  is  an  Allis-Chalmers  special 
siphon   condenser   for   which   water    is    furnished   by 


a  double  stage  rotary  pump  driven  by  a  75-hp.  induc- 
tion motor  operating  on  2300-volt,  3-phase,  60-cycle 
current.  The  air  is  removed  from  condenser  by  a 
double  tube  water  operated  ejector. 


PIG.  7.   DISCHARGE  PIPE  FROM  CONDENSERS  AND  WASTE 
WATER  END  OP  CANAL.   ALL  PEED  AND  CONDENSER 
WATER  TAKEN  PROM  THIS  CANAL.   COM- 
PRESSOR HOUSE  AND  GAS  PURIFIER 
IN  BACKGROUND 


Condensers  of  both  Nos.  1  and  2  units  are  also  of 
Allis-Chalmers  design,  but  of  a  dififerent  type  from 
No.  3.     The  water  is  supplied  by  large  double  gear 


PLAN  OP  TURBINE  ROOM  IN  NO.  ADAMS  GAS  LIWHT  (H).  PLANT 
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pumps,  each  driven  by  an  8  by  10-in.  Lycoming  en-  .  of  the  discharge  goes  to  a  hot  well  near  the  feed 
gine  which  is  direct-connected,  self-oiling,  with  piston  pumps,  the  remainder  is  discharged  into  a  pit  of  con- 
valve  and  throttling  governor.    These  pumps  are  built     crete  just  outside  the   station  walls,  and  from  there 
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FIG.     6.       PI,AN     OP    BASEMENT    DIRECTLY    BENEATH    TURBINE    ROOM 


by  Connersville  Blower  Co.,  Connersville,  Ind.,  and 
have  a  displacement  of  13.4  gal.  per  revolution.  They 
run  at  80  to  100  r.p.m.  Water  for  condensers  is  taken 
from  the  Hoosac  River,  a  dam  about  100  yd.  west  of 


flows  through  a  24-in.  tile  pipe  to  the  canal  again,  and 
then  back  to  the  river. 

In  the  southeast  corner  of  the  basement  is  situated 
a  compressed  air  receiver,  used  for  cleaning  generators, 
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FIG.    8.      PLAN   OF   BOILER   ROOM 


the  station  furnishing  the  reserve  supply,  which  is  let  etc.  Near  it  is  a  large  closed  feed-water  heater;  to  the 
in  through  a  canal  to  a  suction  basin  beneath  the  base-  west  of  this  heater  are  located  the  2  boiler  feed  pumps,  one 
ment  floor.    After  passing  through  the  condensers,  part     of  which  is  a  Worthington  duplex  12  by  7^  by  10  in. 
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the  other  one  is  a  Deane  duplex  12  by  7  by  10  in. 
These  pumps  take  water  from  the  hot  well  at  90  to 
110  deg.  and  deliver  it  to  the  boilers  at  from  190  to 
220  deg.  F.  A  single  Deane  service  pump,  size  12 
by  7  by  10  in.,  completes  the  equipment  of  the  station. 
This  latter  is  to  furnish  cooling  water  and  seal  water 
for  the  turbines  and  wash  water  for  the  station. 

Steam  Generators 

gTEAM  for  this  plant,  also  the  gas  plant,  is  gener- 
ated in  7  Hazelton  water-tube  boilers  (commonly 
known  as  porcupine).  Two  of  these  boilers  have  shells 
28  ft.  6  in.  long  and  42^^  in.  in  diameter,  w^ith  918 
radial  tubes,  each  2  ft.  9}^  in.  long  and  4  in.  diameter. 
Three  have  shells  33  ft.  long  and  38  in.  diameter  with 
1112  radial  tubes  2  ft.  0  in.  long  and  4  in.  diameter. 
The  remaining  2  boilers  have  shells  28  ft.  long,  SSjA 
in.  in  diameter,  1029  tubes  2  ft.  6  in.  by  4  in. 

Boilers  are  hand  fired  and  each  discharges  into  a 
separate  smokestack  and  natural  draft  is  depended 
upon  which  is  controlled  by  a  Spencer  damper  regu- 
lator working  on  a  shaft  to  which  boiler  dampers  are 
connected  as  required.  During  summer  3  boilers  are 
kept  in  operation  while  in  winter  5  are  used. 
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FIG.    9.      VIEW   IN   BOILER   ROOM 

All  boilers  are  insured  for  125  lb.  gage  pressure, 
and  have  proved  very  efficient.  The  average  evapora- 
tion, shown  by  various  tests,  is  about  10  lb.  of  water 
per  pound  of  coal,  with  40  to  60  deg.  superheat. 

Piping  System 

•pHIS  concludes  the  list  of  apparatus  except  the  14-in. 

main  steam  header  which  extends  the  whole  length 
of  the  boiler  room  and  boilers  are  connected  to  it  by 
an  8-in.  pipe,  details  of  which  are  shown  in  the  illus- 
tration. 

Number  3  turbine  has  a  separate  steam  pipe  8  in. 
in  diameter,  leading  from  header  to  a  separator,  then 
on  to  turbine.  Nos.  1  and  2  turbines  with  their  indi- 
vidual condenser  engines,  also  the  service  pump,  take 
steam  from  a  second  8-in.  main  with  a  separator  for 
each  turbine.  Each  separator  has  a  Squires  emergency 
trap  to  take  care  of  condensation.     The  main  header 


also  has  a  trap  for  the  same  purpose.  The  boiler  feed 
pumps  have  a  separate  steam  pipe  and  are  also  con- 
nected into  No.  3's  line.  All  drips  go  to  the  hot  well 
Atmospheric  exhaust  of  turbines  goes  free,  but  ex- 
hause  of  all  auxiliaries  is  piped  through  the  feed-water 
heater. 
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FIG.  10.     TYPICAL  METHOD  OF  CONNECTING  BOILER  TO  HEADER 

Coal  is  shoveled  direct  from  cars  into  coal  bunkers 
of  about  2000  tons  capacity,  and  wheeled  by  man 
power  to  the  front  of  the  boilers,  first  being  weighed 
on  platform  scales. 

Daily  output  of  current  is  14,000  kw.-hr.  in  summer 
and  19,000  kw.-hr.  in  winter.  Coal  required  per  kw.- 
hr.  is  2.5  to  3  lb.  for  the  electric  end  of  the  plant. 
The  vacuum  carried  is  27.5  in.  in  summer  to  29  in 
fall  and  winter,  average  power  factor  73  per  cent.  Coal 
bunkers  run  east  and  west  parallel  with  the  station 
between  boilers  and  railroad  track.  Boilers  are  north 
and  south,  east  of  turbine  room. 

This  plant  has  been  in  operation  nearly  3  yr.  with 
good  results.  In  daytime  it  furnishes  power  for  sev- 
eral mills  and  factories  in  North  Adams,  Adams,  Wil- 
liamstown  and  Clarksburg.  It  also  furnishes  power  to 
run  the  huge  fans  which  draw  the  smoke  from  the 
Hoosac  Tunnel,  and  the  B.  &  M.  R.  R.  signals  are  also 
operated  on  current  from  this  station.  At  night  the 
streets  of  Williamstown,  No.  Adams,  Adams  and 
Clarksburg  are  lighted  from  the  same  station. 


The  United  States  Civil  Service  Commission  an- 
nounces an  examination  for  assistant  petroleum  chemist. 
From  the  register  of  elio:ibles  certification  will  be  made 
to  fill  a  vacancy  in  the  Bureau  of  Mines,  Department  of 
the  Interior,  for  service  in  the  field  (at  San  Francisco, 
Cal.,  or  Pittsburgh,  Pa.),  at  a  salary  ranging  from  $i8oo 
to  $2i6o  a  year,  and  vacancies  as  they  may  occur  in  posi- 
tions requiring  similar  qualifications.  An  educational 
training  equivalent  to  that  required  for  graduation  from 
a  college  or  university  of  recognized  standing  is  a  pre- 
requisite. The  applicant  should  have  demonstrated  ability 
to  record  and  report  observations  through  manuscript 
reports  or  published  papers.  Applicants  must  have 
reached  their  25th  but  not  their  35th  birthday  on  the  date 
of  the  examination.  Persons  who  desire  this  examination 
should  apply  for  Form  304  and  special  form  to  the  United 
States  Civil  Service  Commission,  Washington,  D.  C. ;  the 
secretary  of  the  board  of  examiners,  post  office,  Atlanta, 
Ga.,  Chicago,  111.,  San  Francisco,  Cal. ;  customhouse,  New 
Orleans,  La.,  Honolulu,  Hawaii ;  or  to  the  chairman  of 
the  Porto  Rican  Civil  Service  Commission,  San  Juan, 
P.  R.  In  applying  for  this  examination  the  title  "As- 
sistant  Petroleum   Chemist    (^lale)"  should  be  used. 
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OVERHAULING  AN  ENGINE 

Difficulties  with  an  Old  Style  Corliss  and  How  They   Were  Overcome 

By  Receiver 


IT  had  been  in  service  since  1878,  so  that  modern 
design  to  give  convenience  in  adjustment  was  not 
to  be  expected.  Nor  were  there  any  happy  disap- 
pointments in  this  respect.  Nevertheless  she  was 
overhauled,  and  when  we  got  through,  she  was  a  very 
presentable  job.  She  was  16  by  42  in.,  with  crab-claw 
valve  gear  and  alligator  crosshead  and  some  other 
menagerie  features. 

Poor  Type  of  Crosshead 

"PHIS  style  of  crosshead  is  shown  in  Fig.  1,  and 
has  the  wristpin  overhung,  the  only  support  being 
by  a  bolt  in  the  center,  top  and  bottom,  which  permits 
a  constant  rocking  motion,  whether  visible  or  not,  and 
has  resulted  in  many  a  wreck,  the  crosshead  often 
breaking  as  shown  in  Fig.  2,  at  one  place  or  the  other. 
The  best  remedy  for  such  a  design  is  a  new  crosshead, 
which  was  decided  on  in  our  case  as  the  engine  had 
had  little  repair  since  installation,  was  heavily  over- 
loaded and  had  been  running  under. 


vision  was  made  for  inserting  pins  to  prevent  the  rings 
springing  into  the  ports  when  removing  the  piston,  so 
we  secured  strips  of  sheet  metal  1  by  10  in.  and  placed 
them  in  the  counterbore  at  6  points  around  the  cyl- 
inder. 

For  reference  in  reassembling,  prick  punch  marks 
were  made  on  piston  rod,  old  crosshead  and  nut  and 
the  distances  between  these  transferred  to  the  engine 
frame  with  dividers,  prick  punched  and  marked  for 
future  reference.  The  crank  was  turned  to  the  head 
end  dead  center,  the  nut  run  back  to  the  end  of  the 
thread,  and  further  application  of  the  wrench  un- 
screwed the  piston  rod  from  the  crosshead  without 
marring  the  rod.  When  the  rings  had  slid  out  on  the 
sheet  metal  strips,  the  whole  was  removed  from  the 
cylinder.  •■ 

As  examination  showed  the  cylinder  in  good  condi- 
tion and  but  little  out  of  round,  and  it  was  expected 
to  replace  the  engine  soon  with  a  larger  one,  reboring 
was  not  thought  necessary,  and  the  small  shoulders  at 
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FIG.     1.       CONSTRUCTION     OF     ALLIGATOR     CROSSHEAD 
PIG.     2.       POINTS    AT    WHICH    ALLIGATOR    FORM     FREQUENTLY 

BREAKS 

For  such  a  head,  if  it  cannot  be  replaced  there  is 
an  advantage  in  supporting  the  pin  by  bolts  as  shown 
in  Fig.  3,  thus  steadying  the  head  against  the  slippers 
at  both  ends.  If  the  head  is  to  be  replaced  and  the 
modern  box  type  cannot  be  used  on  account  of  the 
room  required  for  a  gib  and  key  strap-end  connecting 
rod,  a  type  called  the  mogul,  as  in  Fig.  4,  is  much  bet- 
ter than  the  alligator,  and  can  nearly  always  be  used. 

When  getting  a  new  crosshead  from  the  shop,  it 
is  well  to  secure  the  loan  of  a  tap  of  the  same  diam- 
eter and  thread,  as  the  piston  rod  end,  so  that  the  hole 
in  the  crosshead  may  be  chased  out  in  case  the  parts 
do  not  fit  perfectly. 

Removing  the  Piston 

JN  our  engine,  the  piston  had  2  snap  rings  similar 
to  the  St.  Johns  steam  packing.  They  were  triangu- 
lar in  section,  the  idea  being  that  the  steam  would  get 
on  the  bevel  side  between  the  ring  and  piston  and  thus 
force  the  ring  out  against  the  cylinder  wall.     No  pro- 


FIG. 


3.   METHOD  OF  STRENGTHENING  CROSSHEAD 
FIG.  4.   FORM  OP  MOGUL  CROSSHEAD 


each  end  were  dressed  ofif  with  file,  scraper  and  finally 
oilstone.  Sharp  edges  found  on  each  side  of  each 
ring,  which  would  tend  to  scrape  oil  from  the  cylinder 
walls  and  possibly  to  cut  the  cylinder  were  carefully 
removed  and  the  rings  given  rounded   edges. 

In  disconnecting  the  connecting  rod  from  the  crank- 
pin,  one  of  the  boxes  was  found  broken.  Using  the 
old  brass  box  as  a  pattern,  a  new  cast-iron  box  was 
secured  which,  as  it  was  babbited,  served  as  well  as 
a  brass  box  and  was  much  cheaper. 

Steadying  the  Guides 

'PO  support  the  end  of  the  guides,  which  were  former- 
ly unsupported,  a  pattern  and  casting  were  made  sim- 
ilar to  a  screw  jack;  a  heavy  stone  was  set  in  the 
cellar  bottom,  and  a  piece  of  6-in.  pipe  provided  with 
a  flange  at  each  end  served  as  a  column  to  support 
the  jack  from  the  stone.  This  gave  a  rigid  support 
to  the  guides,  and  allowed  for  adjustment  to  compen 
sate  for  any  settling  or  distortion. 
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Reassembling 

^FTER  stretching  a  center  line  and  lining  up  the 
engine,  the  crosshead  was  placed  in  the  guides,  the 
connecting  rod  keyed  solid  on  the  wristpin,  and  the 
other  end  brought  to  rest  on  the  crankpin  as  it  was 
turned  to  the  4  quarters.  The  wristpin  boxes  were 
refitted  until  the  crankpin  end  rested  central  on  that 
pin  at  all  4  positions  as  shown  by  measurement  from 
center  of  rod  to  crankpin  shoulders  and  collar.  Fitting 
of  crankpin  boxes  was  accomplished  by  the  reverse 
method,  keying  fast  to  crankpin  and  measuring  for 
central  position  of  wristpin  end  in  crosshead. 

Giving  the  cylinder  a  liberal  application  of  oil  and 
putting  the  sheet  iron  strips  into  the  counterbore,  the 
piston  was  replaced  in  the  cylinder,  and  a  piece  of  3  by 
3-in.  spruce  was  bolted  across  the  cylinder  end  by 
means  of  the  studs  to  serve  as  a  pry  for  a  bar  which 
was  worked  in  the  holes  into  which  the  follower  bolts 
were  countersunk  to  screw  the  piston  rod  into  the 
crosshead.  This  was  screwed  up  until  the  marks  on 
rod  and  crosshead  were  in  correct  relation  as  shown 
by  the  reference  distance  before  established. 

To  get  clearance  correctly  adjusted  so  that  rings 
would  not  get  caught  in  the  counterbore  or  ports,  the 
crank  was  placed  on  dead  center  and  a  pencil  mark 
made  on  the  guide  opposite  one  end  of  the  crosshead. 
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FIG.  5.   IMPROVISED  SUPPORT  FOR  GUIDES 

The  crank  was  then  turned  to  the  other  center  and 
the  position  of  the  same  end  of  the  crosshead  marked 
on  the  guide,  the  distance  between  the  2  marks  show- 
ing the  length  of  the  stroke.  The  distance  that  the 
back  cylinder  head  set  into  the  cylinder  was  carefully 
measured,  and  as  the  cylinder  was  piped  for  indicator, 
measurement  from  the  joint  of  the  front  head  and  from 
the  inside  of  the  front  head  to  the  indicator  nipple 
showed  that  the  front  head  had  practically  the  same 
inset  as  the  back  head. 

A  light  stick  1  by  3  in.  with  all  surfaces  planed 
straight  was  cut  of  length  equal  to  the  distance  be- 
tween the  front  cylinder  head  and  back  end  of  cylin- 
der, and  a  mark  made  at  a  distance  from  one  end  of 
the  stick  equal  to  the  length  of  the  piston.  The  stick 
was  secured  to  the  side  of  the  cylinder  in  position  to 
show  the  distance  from  the  front  cylinder  head  to  back 
cylinder  end,  this  mark  giving  the  piston  position  when 
striking  the  front  head.  From  this  mark,  the  length 
of  stroke,  as  found  on  the  guides  was  laid  off,  and  from 
the  other  end  the  inset  of  the  back  cylinder  head. 
The  distance  between  the  last  2  marks  gave  the  clear- 
ance for  both  ends  of  the  cylinder  as  seen  in  Fig.  6. 
This  proved  to  be  %  in.  The  advantage  of  this  method 
is  that  it  avoids  possibility  of  error  in  addition  and 
subtraction  and  gives  a  clear  idea  of  the  distances  and 
their  relations. 

Half  the  clearance  so  found,  or  7/16  in.,  was  to  go 
to  each  end  of  the  cylinder,  and  the  piston  rod  was  ad- 
justed in  the  crosshead  by  screwing  or  unscrewing  with 
the    crank    on    head    end    center    until    measurement 


showed  a  distance  from  cylinder  end  to  piston  equal  to 
the  back  head  inset  +  7/16  in.,  as  indicated  on  Fig.  6. 
The  nut  was  tightened  against  the  crosshead,  the  cyl- 
inder well  oiled  and  the  back  head  put  on  and  bolted, 
care  being  taken  to  tighten  opposite  bolts  in  rotation 
so  as  not  to  strain  the  studs  while  tightening  and  to 
draw  the  flange  up  evenly  all  around. 

Renovating  the  Valve  Gear 

^EXAMINATION  of  valve  gear  and  governor  showed 
excessive  wear,  so  the  valves  were  provided  with 
bonnets  as  shown  in  Fig.  7,  having  metallic  packing 
at  A  so  that  no  soft  packing  was  required.  Bushings 
were  bored  out  and  sleeves  forced  on  the  valve  stems 
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FIG.    6.      DETERMINATION    OF    CLEARANCE 

as  at  B  and  turned  to  a  good  running  fit.  For  dash 
pot  rods  and  other  non-adjustable  connections  where 
there  was  too  much  play,  the  holes  were  reamed  out 
true,  and  new  studs  made  to  fit  the  larger  holes.  On 
the  crab  claw,  the  hook  block  was  originally  made 
solid  with  the  stud  that  held  it  to  the  arm,  so  that  only 
2  wearing  edges  were  available;  new  blocks  and  sepa- 
rate studs  were  made,  giving  4  wearing  edges,  and 
quicker  adjustment. 


FIG.    7.      VALVE   BONNET   REPAIR 

As  the  wristpl'ate  stud  which  had  a  tapered  fit  in 
the  wristplate  was  badly  worn,  it  was  put  in  a  lathe 
and  turned  true,  and  the  plate  was  bored  out  and  bab- 
bited to  fit,  and  after  going  over  all  joints  and  bear- 
ings to  make  sure  that  they  were  true  and  ran  free, 
the  valves  were  set  by  the  usual  method,  the  engine 
started  and  final  adjustments  made  by  use  of  the 
indicator.  The  engine  was  found  to  run  much  steadier 
than  before  and  with  less  steam,  and  seemed  grateful 
for  her  rejuvenation. 


For  the  inlet  and  outlet  ports  of  combustion  en- 
gines, a  simple  rule  is  as  follows:  Make  the  diameter 
of  the  inlet  port  0.316  times  the  diameter  of  the  cylinder, 
and  the  diameter  of  the  exhaust  port  0.35  times  that  of 
the  cylinder.  If  a  square  or  oblong  port  is  to  be  used, 
the  area  of  the  inlet  port  should  be  i/io  that  of  the 
cylinder  and  for  the  outlet  port  3/25  that  of  the  cylinder. 


1036 


PRACTICAL     ENGINEER 


November  1.  1913 


POINTERS  ON  BELT  AND  ROPE  TRANSMISSION 

With  Approximate  Cost  of  Installing  Belt  and  Rope   Drives 

By  Richard  Howarth 

ADVANTAGE  of  belting  over  rope  driving  is  clue  creased  or  reduced  by  approximately  2.8  lb.  for  each 

to  its  extreme  flexibility,,  it  can  easily  be  used  10  deg.  of  difference  from  180  deg.    Of  course  no  hard 

on  a  fast  and  loose  pulley  as  for  instance,  on  and  fast  rule  can  be  adopted  as  the  position,  condition, 

the  lathes  where  it  is  necessary  to  change  the  speed  and  other  factors  affect  the  drive.     A  smooth 

speed  of  the  machine  for  nearly  every  job  that  comes  pulley  gives  the  best  adhesion  and  a  greasy  belt  has 

in.    To  use  rope  in  a  case  like  this  would  necessitate  approximately  only  Yz  of  the  adhesion  of  a  clean  belt, 
the  use  of  gear  boxes  similar  to  the  automobile  to  The  maximum  angle  of  a  main  driving  belt  should 

obtain  the  different  speeds  required.    All  pulleys  must  not  exceed  45  deg.  to  obtain  good  results.    And  pulleys 

be  in  perfect  alinement  and  must  be  kept  so  to  pre-  should  be  allowed  Y^  in.  per  foot  of  width  for  convexity 

vent  trouble.    Take  the  case  of  a  small  generator  with  and  the  pulley  made  ^  in.  wider  than  the  belt.     The 

a  pulley  about  8  in.  diameter,  it  would  be  practically  proportion  between  the  diameters  of  2  pulleys  working 

impossible  to  drive  with  ropes  to  give  any  satisfaction;  together  should  not  exceed  6  to  1.     It  must  be  under- 

on   account   of  the   small   diameter  of  the   generator  stood  that  the  working  strength  of  the  belt  must  be 

pulley,  the  ropes  would  have  very  short  life  with  so  taken  as  that  of  its  weakest  part  which  is  the  joint, 

small  a  bend  which  would  cause  the  inside  fibers  of  the  Strength  of  various  joints  is  shown  in  the  accompany- 

rope  to  break  up   through   the   friction   between   the  ing  table : 
inside  and  outside  fibers.  Leather  Belts 

In  transmitting  a  certain  amount  of  power,  for  ex-  Average  strength    Per  cent 

ample  take  an  engine  developing  1000  hp.,  it  requires  in  lb.  per  of  belt 

considerably  less  width  at  rim  with  ropes  than  with  Kind  of  Joint  square  inch       strength 

belt.    For  a  belt  a  rim  110  in.  wide  would  be  necessary  Cemented    2.254  52.12 

and  with  rope  drive  60  in.  wide  20  ft.  diameter  using  Laced  with  rawhide 2.404  59.4 

24  1%-in.  ropes  of  best  hemp.    The  approximate  cost  Waxed  thread  without  rivets 3.240  78.4 

of  such  a  driving  wheel  is  about  $3500  and  approximate  As  is  shown  in  the  table,  belts  which  are  sewed 

cost  of  a  driving  pulley  for  belt  is  about  $3000,  which  ^^jth  waxed  thread  are  strongest,  cemented  joints  are 

shows  a  saving  of  $500  on  cost  of  wheels  by  the  belt  the  weakest  but  it  is  the  best  for  driving  generators 

system   of  drive.     The  approximate   cost  of  a   2-ply  ^^  ^  i^ced  belt  is  liable  to  cause  heavy  vibration  and 

leather  belt  for  this  drive  is  about  $2114,  approximate  flickering  of  the  lights,  sparking  and  other  troubles, 

cost  for  24  1^-in.  ropes  is  about  $700  which  shows  the  xhe  following  rule  gives  good  results  for  single-ply 

approximate  amount  of  saving  on  ropes  over  belts  for  belts :  Eft'ective  horsepower  transmitted  =  velocity  of 

driving.     Cost   of  belt  and   pulley   is   $5114,   cost   of  ^glt  in  feet  per  minute  times  Avidth  in  inches  of  single 

ropes  and  pulley  $4200,  a  total  saving  of  about  $914  ^ei^^  divided  by  470. 

by  the  rope  system.  Double-ply  belts  are  not  recommended  to  be  used 
One  of  the  greatest  drawbacks  of  belts  is  the  over  pulleys  less  than  3  ft.  in  diameter  and  a  good 
amount  of  slip  caused  by  the  air  cushion  between  the  j-yig  for  the  double-ply  belts  is  as  follows :  Horse- 
belt  and  pulley  face,  which  is  a  serious  factor  to  contend  power  of  single  belt  times  1.5.  Another  rule  :  3  times 
with,  also  the  electrical  disturbances  which  almost  the  width  times  revolution  per  minute  times  diameter 
all  belts  produce  is  a  great  trouble  in  textile  mills  on  of  pulley  in  feet,  divided  by  625  for  single  belts,  or  by 
account  of  causing  the  fibers  of  the  cotton  or  woolen,  425  for  double-ply  belts. 

as  the  case  may  be,  to  repel  each  other,   making  it  Xo  calculate  the  width  necessary  for  a  large  double- 

difiicult  to  produce  a  smooth  yarn.    There  is  at  present  piy  belt :    Width  of  belt  in  inches  =  66,000  times  the 

time  an  apparatus  on  the  market  to  neutralize  this  velocity  in  feet  per  second  times  length  in  inches  of 

charge  of  static  electricity,  but  it  is  difficult  to  main-  arc  of  contact  on  lesser  pulley. 

tain  and  is  not  in  very  great  demand.  With  half  crossed  or  twist  belts,  when  the  planes 

Leather  belts  of  the  link  form  have  far  less  amount  of  the  shafts  meet  at  right  angles,  the  distance  apart 

of  slip  on  account  of  the  air  being  able  to  escape  be-  of  the  shafts  should  be  at  least  5  times  the  diameter 

tween  the  links  of  the  belt.     This  is  a  good  style  of  of  the  pulleys  and  20  times  the  width  of  the  belt  if  full 

•  belt,  easy  to  join  together  or  shorten,  but  is  very  costly,  power  is  to  be  transmitted.     With  a  velocity  of  1800 

The  coefficient  of  friction  between  ordinary  leather  ft.  per  minute  a  stress  of  50  lb.  per  inch  of  width  of 

belting    and    cast-iron    pulleys    is    0.423.      Ultimate  belt  may  be  transmitted.     For  this- class  of  driving  all 

strength  of  ordinary  leather  belting  is   3500   lb.   per  pulleys  should  be  flat  faced  and  the  faces  should  be 

square  inch.     The  strongest  part  of  a  belt  has  been  lined,  not  the  center  lines  of  the  shafts.     A  rule  for 

found  by  test  to  be  about  one-third  of  the  thickness  calculating  diameter  of  shafts  is  to  extract  the  cube 

from  the  flesh  side,  and  in  some  of  the  best  works  in  this  root  of  the  horsepower,  if  they  are  overhung  shafts 

country  the  hair  side  of  the  belt  is  run  next  to  the  increase  by  Ya  the  diameter. 

pulley,  which  increases  the  capability  for  transmission  The  various  compounds  of  rubber  and  canvas  belt- 

of  power;  the  diameters  of  the  pulleys  are  increased,  ing  now  put  on  the  market  by  various  firms  should 

retaining  the  same  ratio,  the  increase  of  power  being  be  used  when  exposed  to  the  weather  or  fumes  from 

obtained  by  the  increased  velocity.  chemicals  as  it  is  far  superior  to  leather  for  this  class 

When  the  arc  of  contact  is  180  deg.  the  force  that  of  work.     It  is  interesting  to  know  that  the  first  rope 

can  be  transmitted  may  be  taken  as  50  lb.  per  inch  of  drive  ever  installed  is  still  running  at  the  age  of  49 

width  for  single-ply  and  for  double-ply  70  lb.  per  inch.  yr.  and  is  in  the  Falls  Foundry,  Belfast,  Ireland.     In 

If  more  or  less  than  half  the  circumference  be  em-  this  drive  are  9  ropes  on  the  multiple  system.    It  was 

braced  by  the  belt  the  force  transmitted  may  be  in-  designed  by  James  Combe. 
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OPERATING  COST 

Comparative  Figures  Between  Isolated  Plant  and  Cen- 
tral  Station   Service 

AS  an  example  of  what  can  be  and  actually  was 
done  in  a  large  building  in  Kansas  City,  Mo., 
the  following  from  the  Isolated  Plant  is  valu- 
able : 
The  owner  of  this  building  saved  exactly  $4160  in 
a  single  year  by  installing  his  own  plant. 

The  central  station  started  by  making  a  price  of 
5  cents  per  kw.-hr.  and  finally  came  down  to  3  cents. 
A  private  plant  was  installed  and  after  it  had  been 
operated  successfully  for  one  year,  the  central  station 
began  to  figure  again,  and  their  final  estimate  was  2 
cents  for  summer  service  and  1>4  cents  for  winter 
service.  Their  feeder  was  run  in,  the  plant  shut  down 
and  after  a  few  months  taken  out,  as  it  was  found  to 
be  a  losing  proposition. 

Statement  of  the  first  year's  operation  of  the  plant 
follows : 

Cost  of  Power  Plant  Installation 

For  erection  of  part  of  building  occupied  by 

plant,  figured  at  25c.  per  cu.  ft '.  $5,250.00 

Engines  and  generators 4,800.00 

Boilers    2,350.00 

Boiler  settings  796.00 

Pumps   152.50 

Switchboard   1,860.00 

Ice  machine  and  freezing  tank 1,400.00 

Feed-water  heater    255.00 

Oil  burning  system 850.00 

Return  pump  and  tank 127.00 

Pipe  work  and  installation 2,500.00 

Total  investment $20,340.50 

Cost  of  Service  if  Purchased  from  Central  Station 

Light,  123,704  kw.  at  3i^c.  . $4,329.64 

Power,  31,824  kw.  at  3c 954.00 

Refrigeration,  1  1/5  tons  per  day  at  $2.70  a 

ton 1,182.00 

Ice,  250  lb.  per  day  (313  days  only)  at  22c.  .         172.15 

Lamps 144.00 

Salary    of    engineer    to    care    for    elevators, 

plumbing,  steam  fitting,  laundry,  machin- 
ery, electric  wiring,  etc.,  at  $85  per  month     1,020.00 
Extra  help  for  engineer  at  $15  per  month.  .  .         180.00 
Heater  for  winter  season,  6  months : 

Average  live  steam  per  hour 2,069  lb. 

Average  live  steam  per  day. .  .  .49,656  lb. 

Cost  per  day  at  45c.  per  1000  lb.. .  .$22.34 

Cost  per  season  of  182  days 4,065.88 

Water  heating  for  winter  season  : 

187,500  lb.  per  day  from  50  to  100  deg.  F. 
9,375,000  heat  units  per  day. 

9,375,000  heat  units,  condensation  of  9705 
lb.  steam  from  and  at  212  deg.  F. 

Cost  of  9705  lb.  steam  at  45c.  per  1000 
lb $4.36 

Cost  per  season  of  182  days  at  $4.46 783.52 

Water  heating  for  summer  season : 

187,500  lb.  per  day  from  70  to  100  deg.  F., 
5,765,000  heat  units  per  day. 

5,765,000  heat  units  per  day,  condensation 
of  5967  lb.  of  steam  from  and  at  212. 

5967  lb.  steam  costing  45c.  per  1000  lb.  at 
$2.68  per  day. 

Cost  for  season,  182  days,  at  $2.68  per  day        487.76 

Total  cost  $13,318.95 


Actual  Cost  of  Heat,  Light,  Power  and  Engineer's 
Services 

Labor  $2,360.00 

Fuel  oil 4,488.00 

Water 90.00 

Oil,  waste  and  supplies 100.00 

Boiler  compound 180.00 

Insurance 25.00 

Lamps   ." 144.00 

Total  paid  out  . .  .  : $7,387.00 

Cost,  if  purchased  from  central  station $13,318.95 

Actual  cost  7,387.00 

$5,931.95 

Depreciation    on    equipment $754.52 

Interest  on  entire  investment  at  5  per  cent.  .      1,017.02 

$1,771.54 
Cash  paid  out 7,387.00 

Total $9,158.54 

(Including  depreciation   and   interest  on 
total  investment.) 

Cost,  if  purchased  from  central  station $13,318.95 

Total,  including  depreciation  and  interest.  .  .      9,158.54 

Net  saving $4,160.41 

Allowing  the  final  rates  quoted  by  the  central  sta- 
tion, 2  cents  and  1^  cents,  and  estimating  100,000  kw. 
used  during  the  winter  and  23,704  kw.  during  the  sum- 
mer, and  half  the  power  load,  or  say  16,000  kw.  each, 
for  summer  and  winter,  gives  the  current  cost  as  $2434 
and  the  net  saving  is  still  $2265. 


Use  of  bafifle  arches  in  locomotive  fire  boxes  undoubt- 
edly increases  the  efficiency  of  combustion,  but  consider- 
able care  is  necessary  in  keeping  the  tubes  supporting 
these  arches  free  from  scale,  if  reliable  operation  is  to 
be  secured. 

The  bafifle  secures  more  perfect  combustion  of  the 
fuel,  assisting  in  the  mixing  of  the  products  of  combustion 
with  the  air  that  is  admitted  above  the  fire,  and  it  also 
acts  as  a  reflector  of  the  radiant  heat  of  the  fire  into  the 
escaping  gases. 

On  account  of  the  enormously  high  temperature  over 
the  fire,  unprotected  metal  cannot  be  used  for  support- 
ing the  brick  and  tile  of  which  the  bafifle  is  composed, 
therefore  tubes  containing  water  are  employed,  curved 
in  the  form  of  an  arch  and  communicating  with  the 
water  jacket  of  the  fire  box  so  that  a  continuous  circula- 
tion of  water  through  them  is  insured. 

As  these  tubes  are  directly  over  the  fire  and  at  its 
hottest  point,  water  is  evaporated  in  them  at  an  enormous 
rate  and,  if  the  water  contains  any  scale  forming  mate- 
rial, scale  is  sure  to  collect  in  these  tubes  quicker  than 
in  any  other  part  of  the  boiler.  Furthermore,  while  a 
thin  layer  of  scale  might  be  tolerated  on  the  flue  tubes, 
the  arch  tubes  must  be  kept  clean,  as  a  thin  layer  of  scale 
which  retards  the  transmission  of  heat,  is  liable  to  result 
in  overheating  of  the  tubes,  causing  them  to  bag,  blister 
and  burn  out. 

For  removing  scale  from  these  arched  tubes  a  special 
type  of  cleaner  recently  perfected  by  the  Lagonda  Mfg. 
Co.,  of  Springfield,  O.,  has  the  body  or  turbine  part 
exceptionally  short,  and  the  cutting  head  connection  to 
it  by  means  of  a  universal  coupling. 
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THE  SYNCHROSCOPE 

Connections,  Theory  and  Operation 

By  V.  E.  Johnson 


THE  diagram  Fig.  1  shows  the  connections  of  an 
ordinary  synchroscope.  There  are  several  differ- 
ent types  of  plugs  and  correspondingly  different 
connections,  but  in  essentials  they  are  all  the 
same.  You  will  note  that  with  plugs  in  place,  the  syn- 
chronizing buses  are  connected  to  the  corresponding 
terminals  of  the  potential  transformers.  This  means 
that  when  the  machines  are  in  phase  and  have  equal 
voltage,  there  will  be  no  difference  of  potential  be- 
tween the  terminals  of  the  lamps  A,  which  are  usually 
located  just  below  the  dial  of  the  indicator,  and  are 
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FIG.    1.      DIAGEAM    OF    CONNECTIONS    FOR    SYNCHROSCOPE 

really  part  of  it,  although  the  moving  element  is  inde- 
pendent of  them,  and  will  act  equally  well  with  the 
lamps  removed.  These  lamps  then  perform  exactly 
the  same  function  as  the  synchronizing  lamps.  When 
they  are  dark,  zero  potential  difference  exists  between 
the  synchronizing  buses,  which  in  turn  indicates  zero 
potential  across  the  generator  switch,  and  this  we 
know  is  the  proper  condition  for  closing  the  switch 
and  paralleling  the  machines. 

The  synchroscope  consists  of  a  field  and  armature, 
and  is  practically  a  small  motor.  The  armature  has  2 
windings  at  mechanically  right  angles  on  the  core,  and 
connected  to  the  external  circuits  by  means  of  3 
slip  rings — one  of  these  serving  as  the  common  ter- 
minal for  both  coils.  In  series  with  one  armature 
winding  is  connected  a  noninductive  resistance, 
usually  a  lamp,  and  with  the  other  a  high  inductance, 
the  purpose  of  these  being  to  cause  the  current  in  one 
armature  coil  to  lag  behind  that  in  the  other;  this  lag 
is  so  great  that,  although  both  windings  are  in  parallel 
as  shown  in  Fig.  2,  the  current  in  one  is  practically 
zero  when  the  current  in  the  other  is  at  a  maximum, 
or  speaking  technically,  the  current  in  one  lags  90 
deg.  behind  the  current  in  the  other. 


From  the  diagram  you  will  note  that  when  plugs 
are  in  place,  the  field  of  this  synchronizing  motor  is 
connected  across  the  terminals  of  the  potential  trans- 
former of  one  generator,  while  the  2-circuit  armature 
is  across  the  terminals  of  the  transformer  on  the  sec- 
ond generator.  It  is  evident  that  the  magnetic  rela- 
tion between  the  field  and  armature  will  decide  the 
location  of  the  pointer.  To  analyze  this  more  closely, 
let  us  suppose  for  instance  that  the  armature  is  dis- 
connected. The  field  sends  its  flux  through  the  arma- 
ture, but  there  is  no  turning  moment,  there  is  no 
tendency  for  the  armature  to  assume  any  particular 
position,  and  the  pointer  will  point  in  any  direction. 
This  condition  of  non-control  would  be  equally  true  if 
the  armature  were  to  have  current  flowing  through  it 
and  the  field  were  left  open  circuited.  Now  let  us 
assume  the  field  to  be  excited  and  only  one  armature 
circuit  to  be  connected — say  the  armature  receives  cur- 
rent only  through  the  noninductive  circuit,  i.e., 
through  the  lamp  which  is  ordinarily  mounted  on  the 
reactance  box.  If  we  had  direct  current  flowing 
through  both  field  and  armature,  it  is  readily  seen  that 
the  armature  lines  of  force  would  link  with  the  field 
flux,  and  the  excited  coil  would  assume  a  position  as 
shown  in  Fig.  3.  The  arrow  would  point  up  or  down 
— depending  on  the  relative  direction  of  current  in  the 
field  and  armature.  If  both  field  and  armature  were 
reversed  at  the  same  instant,  the  needle  would  con- 
tinue to  point  in  the  same  direction. 
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PIG.   2.      ARMATURE   WINDING  OF  A   SYNCHROSCOPE 

So  we  can  apply  our  illustration  to  a  case  where 
alternating  current  is  used.  If  the  current  in  both 
field  and  armature  reverse  at  the  same  instant,  i.e.. 
if  field  and  armature  are  in  phase,  or  in  opposition, 
the  needle  points  in  a  fixed  direction,  either  up  or 
down,  as  shown  by  the  solid  and  dotted  arrows.  That 
is,  if  the  pointer  were  pointing  up  (i.e.,  in  phase)  and 
we  were  to  reverse  the  connections  of  either  the  field 
or  armature,  it  would  indicate  "in  opposition." 

Now  let  us  assume  that  the  2  generators  are  m 
such  phase  relation  that  though  the  speeds  are  ex- 
actly equal,  the  voUage  in  one  is  zero  while  the  voltage 
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in  the  other  is  at  a  maximum.  We  now  have  what  is 
technically  known  as  a  phase  displacement  of  90  deg. 
between  the  2  generators.  This  is  the  condition  first 
spoken  of;  the  field  and  armature  are  successively 
excited,  but  as  they  do  not  at  any  time  receive  current 
simultaneously,  the  armature  is  free  to  swing  in  any 
direction.  So,  if  we  tried  to  synchronize  with  one  coil 
•of  the  armature  dead,  and  current  flowing  only  in  the 
noninductive  circuit,  we  would  have  rather  an  ex- 
citing time.  When  the  2  machines  were  in  step  or 
in  opposition  or  nearly  so,  the  pointer  w^ould  indicate 
up  or  down,  but  as  soon  as  the  generators  became  in 
the  neighborhood  of  90  or  270  deg.  out  of  phase,  the 
pointer  would  "wabble"  in  all  directions.  In  order  to 
get  around  this  difficulty,  the  second  armature  coil  is 
used,  the  current  in  which  is  90  deg.  displaced  from 
the  current  in  the  noninductive  coil. 

Now  let  us  suppose  that  the  lamp  is  unscrewed 
from  its  socket,  opening  the  noninductive  circuit  and 
leaving  only  the  inductive  coil  active.  The  conditions 
Avould  be  analogous  to  those  previously  discussed,  only 
that  now,  in  order  that  the  field  and  armature  may 
have  current  at  the  same  time,  it  is  necessary  for  the 
generators  to  be  approximately  90  or  270  deg.  out  of 
phase.  Suppose  the  field  to  be  connected  to  B  gener- 
ator and  the  armature  to  A.  When  A  is  90  deg.  ahead 
of  B,  the  current  in  the  inductive  circuit  is  in  phase 
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FIG.    3.      FLUX  DIAGRAM 

with  the  field,  for  it  is  90  deg.  behind  A.  The  pointer 
would  indicate  either  to  the  left  or  right  depending 
on  whether  B  or  A  were  ahead.  When  A  and  B  are 
in  phase,  the  current  in  the  armature  coil  is  90  deg. 
out  of  phase  with  the  field,  and  we  have  the  old  con- 
•dition,  field  and  armature  successively  excited ;  but  at 
no  time  are  they  excited  simultaneously  and  the  arma- 
ture is  under  no  control. 

Now  let  us  assume  that  both  coils  are  connected. 
When  A  and  B  are  in  step,  the  armature  is  controlled 
by  the  nonreactive  coil  and  causes  the  pointer  to  in- 
dicate up.  When  A  and  B  are  90  deg.  out,  the  non- 
inductive  coil  is  inactive  and  the  inductive  coil  causes 
the  pointer  to  assume  a  fixed  position,  say  to  the 
right.  When  A  and  B  are  in  opposition,  we  have  the 
noninductive  coil  again  in  control  but  in  an  opposite 
sense  from  the  first  condition  and  the  pointer  indicates 
•down.  Finally  when  A  and  B  are  270  deg.  out  the 
inductive  coil  causes  the  pointer  to  indicate  to  the  left. 
At  intermediate  points,  both  coils  act  in  proportion  to 
their  phase  relation  with  the  field,  so  that  the  synchro- 
■scope  indicates  in  mechanical  degrees  or  in  geometrical 
degrees,  the  relation  in  electrical  degrees  between  the 
generators.  When  the  2  machines  are  running  at  dif- 
ferent speeds,  this  relation  is  continuously  changing, 
and  the  pointer  continually  revolves,  indicating  "fast'' 
•or  "slow." 


Having  learned  to  synchronize  with  lamps,  one 
may  know  that  he  is,  as  we  say,  "phased  out"  cor- 
rectly. In  order  to  be  sure  that  you  have  the  synchro- 
scope pointer  in  the  right  position,  synchronize  as 
you  have  been  doing,  and  after  you  have  the  machines 
together,  put  in  synchronizing  plugs  and  loosen  the 
set  screw  on  the  pointer,  turning  it  to  zero.  This 
method  is  not  really  scientifically  correct,  as  the  ma- 
chines may  have  an  angular  displacement  even  though 
they  are  paralleled,  but  if  machines  are  running  lightly 
loaded,  this  will  give  results  close  enough  for  practical 
purposes.  If  you,  however,  wish  to  be  exact,  you  can 
disconnect,  say,  B  from  the  field  coils  and  joint  field 
coil  terminals  to  the  other  synchronizing  bus.  This 
will  give  you  field  and  armature  connected  to  the 
same  circuit,  and  this,  of  course,  is  exactly  in  "phase 
with  itself." 

After  having  checked  the  position  of  the  pointer, 
its  rotation  will  guide  you  as  to  whether  the  incoming 
machine  is,  fast  or  slow,  when  this  has  been  adjusted, 
the  switch  should  be  closed  when  the  pointer  indicates 
up  or  in  phase.  If  it  is  difficult  to  secure  exact  simi- 
larity in  speed,  it  is  permissible  to  "shoot  them  on  the 
wing"  in  which  case  the  switch  should  be  closed  just 
as  the  machines  are  approaching  synchronism,  rather 
than  when  they  are  falling  out  of  step. 


SYNCHRONOUS  FREQUENCY 
CHANGERS 

Phase  Relation  Must  Be  Regulated  for  Parallel  Oper- 
ation; When  to  Use  Synchronous  and  When 
Induction  Motor  Drive;  Singlte  or 
Double  Exciter 

MANY  operating  conditions  require  the  conver- 
sion of  electrical  energy  from  one  frequency  to 
another,  which  is  economically  and  efficient- 
ly accomplished  by  means  of  frequency  chan- 
gers. Some  of  the  special  features  of  Westinghouse 
Electric  changer  sets  are  space  economy,  they  are 
self-starting;  stators  of  both  motor  and  generator  are 
mounted  on  a  common  bedplate  and  as  close  together 
as  mechanical  clearance  and  ventilation  requirements 
will  permit.  Both  rotating  parts  are  mounted  on  a 
common  shaft,  and  where  practical,  only  2  bearings 
are  supplied.  A  pedestal  bearing  is  ordinarily  mount- 
ed on  a  "bridge,"  as  illustrated.  In  case  of  repairs, 
this  bridge  can  be  quickly  removed  and  the  stator 
easily  slid  to  one  side  along  the  bedplate,  to  allow 
ready  access  to  either  stator  or  rotor. 

If  conditions  require  2  or  more  synchronous  sets 
to  operate  in  parallel,  the  rotor  of  all  generators  must 
bear  the  same  phase  relationship  on  their  respective 
shafts.  It  is  not  practical  to  set  these  rotors  with 
sufficient  accuracy  during  the  process  of  manufacture. 
One  stator  is  therefore  set  in  a  "cradle"  which  permits 
of  sufficient  rotation  to  obtain  a  proper  alinement,  as 
illustrated.  This  adjustment  has  to  be  made  only 
when  starting  up  the  sets  for  the  first  time,  and  there- 
after their  relative  locations  do  not  change. 

The  stationary  frames  are  rigid  iron  castings  into 
which  soft  steel  laminations  are  dovetailed  and  secure- 
ly fastened.  Ventilating  ducts  are  spaced  at  frequent 
intervals  across  the  face  of  the  armature  punchings. 

A  rugged  spider  is  used,  to  which  field  poles,  built 
of  thin  steel  laminations  riveted  together,  are  either 
bolted  or  dovetailed,  as  required  by  the  speed  of  the 
set.    These  poles  have  overhung  tips  provided  to  sup- 
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port  the  field  coils  which  are  built  up  of  heavy  copper 
strap  wound  on  edge,  and  insulated  in  such  a  manner 
that  the  individual  turns  are  each  exposed  to  the  air 
for  ventilation. 

Bearings  are  ring  oiling,  split  horizontally  to  allow 
ready  removal,  and  lined  with  grooved  babbit. 

In  selecting  a  set  it  should  be  considered  that  a 
high-speed  set  is  generally  somewhat  cheaper  than 
a  low-speed  one,  but  may  not  give  the  exact  frequency 
ratio  required. 

The  synchronous  type  has  certain  advantages 
which  render  it  the  almost  invariable  choice,  but  there 
may  be  cases  where  an  induction  set  would  be  prefer- 
able. 

The  synchronous  set  is  slightly  more  efficient.  It 
permits  of  operation  of  the  motor  at  unity  power  fac- 
tor, its  point  of  highest  efficiency,  or  by  slightly  in- 
creasing the   capacity   gives   a   leading   current,   thus 


COMPLETE     FREQUENCY     CHANGER     SET,     SHOWING     PEDESTAL, 

CRADLE    FOR    GENERATOR,    AND    PROVISION    FOR 

SLIDING    STATORS    ENDWISE 

obtaining  a  corrective  effort  which  is  often  desirable. 
The  synchronous  set  can  at  slightly  increased  expense 
be  made  reversible. 

The  synchronous  set  is  at  a  disadvantage  when  of 
relatively  small  capacity  and  required  to  tie  2  much 
larger  generating  systems  together.  In  this  case  the 
speed  of  one  system  must  always  have  the  same  rela- 
tion to  the  speed  of  the  other  system  and  any 
change  on  one  must  be  transmitted  through  the  set 
and  the  frequency  changer  supply  the  power  necessary 
to  bring  the  speed  of  the  other  system  to  its  corre- 
sponding value — enabling  heavy  overloads  to  be  im- 
posed on  the  set.  Here  the  induction  outfit,  with  some 
yariation  in  slip  possible,  may  be  the  proper  machine. 

A  direct-connected  exciter  can  be  supplied  mounted 
on  either  motor  or  generator  end  of  the  set,  and  of 
capacity  to  furnish  either  motor  or  generator,  or  both, 
with  the  necessary  excitation.  When  variable  loads 
are  likely  to  be  encountered,  and  an  automatic  regu- 
lator is  used,  separate  exciters  for  motor  and  genera- 
tor are  usually  preferable,  inasmuch  as  a  common  ex- 
citer would  necessitate  constant  attention  in  order  to 
control  the  power  factor  of  the  motor. 


Tellurium  is  a  metal  which  is  obtained  as  a  by- 
product in  the  smelting  of  copper  but  no  use  is  known 
for  it.  Geologists  claim  that  a  fortune  awaits  the  in- 
dividual who  can  find  a  commercial  use  for  this  other- 
wise valueless  mineral. 


ELECTRICAL  CORRESPONDENCE 

SLOTTING  COMMUTATOR 

jyiUCH  has  been  said  for  and  against  slotting  of  com- 
mutators and  descriptions  of  a  great  variety  of 
tools  and  apparatus  for  slotting  have  been  given  in 
these  columns.  Many  of  these  tools  are  complicated, 
some  even  requiring  motors  to  drive  them.  I  always 
read  these  articles  with  comparative  indifference  till 
one  of  our  generators  developed  a  strange  malady 
several  months  ago. 

At  even  distances  around  the  commutator  a  black 
smudge  would  collect  and-  when  once  started,  would 
keep  building  up  till  after  a  few  hours'  running  the 
lights  would  flicker  so  badly  that  we  had  to  change 
over  to  another  unit. 


A 
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FIG.   1.     FORM  OF  SCRAPER   USED  FOR  UNDERCUTTING  MICA  IN 

COMMUTATOR 

This  black  smudge  we  found,  could  not  be  wiped 
off.  Gasoline  would  not  even  soften  it  and  we  began 
to  sandpaper  this  commutator  regulation  style,  with 
one  sheet  of  sandpaper  and  a  perfectly  straight  piece 
of  wood. 

As  long  as  the  commutator  was  perfectly  clean 
there  was  no  flicker  showing  that  it  was  this  coating 
and  not  loose  connections,  etc.,  that  caused  our  trouble. 
Sometimes  this  commutator  would  stay  clean  for  3  or 
4  days  and  then  coat  over  inside  of  from  3  to  6  hr., 
and  other  times  we  had  to  sandpaper  it  twice  a  day. 


FIG.  2.     METHOD  OF  SLOTTING  THE  COMMUTATOR 

We  decided  at  one  time  that  it  was  a  case  of  soft 
brushes  and  put  in  a  new  set  without  getting  different 
results.  We  experimented  with  different  tensions  on 
the  brushes  but  all  to  no  avail.  Finally  I  called  in 
an  expert ;  high  mica,  he  said,  and  recommended  a 
certain  stone  to  be  used  in  place  of  the  sandpaper. 

I  ordered  the  stone  and  as  soon  as  it  came  we 
tried  it.  Well,  it  worked  fine  for  about  a  week  and 
then  we  were  back  at  the  old  point.    Try  as  we  might 
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we  could  not  overcome  this  trouble  and  I  called  in 
another  expert.  Turn  down  your  commutator,  this 
one  advised,  and  I  ordered  it  done  at  once. 

Imagine  our  surprise  when  only  2  weeks  later 
symptoms  of  our  old  trouble  began  to  show  again  in 
company  of  a  new  one.  We  had  never  had  trouble 
with  a  rough  commutator  before  and  now  it  was  rough 
and  grooved  badly. 

That  was  the  time  I  decided  to  slot  my  commutator 
and  I  want  to  describe  the  tool  we  used  and  the  way 
we  did  it. 

Among  our  tools  we  had  a  small,  flat  scraner,  %  iii- 
thick  bv  H  ill.  wide  and  83/2  in.  long.  We  ground 
down  the  end  of  this  scraper  till  one  side  of  it  was 
only  the  thickness  of  the  mica  between  the  segments, 
1/32  in.,  and  rounded  it  off.  Then  we  ground  back 
the  thick  end  till  it  made  an  angle  of  about  70  deg., 
with  the  lower  edge  of  the  scraper.  Figure  1,  A  and  B, 
show  scraper  before  and  after  grinding.  We  took  a 
short  straight  edge,  slightly  longer  than  the  width 
of  the  commutator,  placed  this  parallel  with  one  of 
the  slots  and  a  trifle  to  one  side  of  it  and  ran  point  of 
scraper  lightly  over  the  mica  to  get  the  groove  started. 
About  the  third  time  across  we  increased  the  pressure 
on  the  scraper  as  then  the  danger  of  slipping  and 
scratching  up  the  segments  was  much  less.  From  G 
to  8  passes  across  made  a  groove  about  1/64  in.  deep, 
which  is  deep  enough  for  all  practical  purposes  and 
not  deeo  enough  to  hold  any  carbon  dust,  etc.,  and 
cause   short-circuiting   of   the   segments. 

It  took  an  engineer  and  an  oiler  10  hr.  each  to  do  the 
job  complete.  The  first  day  less  than  half  of  the  432 
slots  were  cut,  but  we  smoothed  off  the  commutator 
with  the  stone  previously  mentioned  and  used  the  ma- 
chine during  the  night  and  finished  the  job  the  next 
day. 

We  have  not  had  a  sign  of  trouble  since.  Our 
commutator  is  as  smooth  as  glass  and  has  taken  on 
this  dark  brown  gloss  which  we  all  like  to  see  so  much 
on  motor  and  generator  commutators.  Figure  2  is 
intended  to  give  an  idea  of  our  method  of  doing  this 
job  and  if  anyone  knows  of  a  more  simple  and  inex- 
pensive way  of  doing  it  I   should  like  to  hear  of  it. 

Karl  H.  Muller. 


Heating  is  frequently  caused  by  poor  contact,  some 
of  the  brushes  not  fitting  the  commutator  closely. 

Another  cause  of  heating  is  loose  connectors  be- 
tween the  arms,  so  that  the  load  divides  unequally  due 
to  poor  contact.  Related  to  this  defect  is  that  of  too 
small  cross  connectors,  causing  the  arm  to  which  lead 
is  fastened  to  carry  more  than  its  share  of  current. 

V.  E.  Johnson. 


BRUSH  TROUBLE 

J  HAVE  in  my  care  a  40-kw.,  d.c,  220-volt  multiple 
Westinghouse  machine ;  there  are  160  segments  in 
the  commutator,  the  brushes  are  set  so  that  there  are 
40  segments  from  the  tip  of  one  brush  to  the  tip  of 
next  set.  One  set  of  brushes  heats  quite  hot.  Will 
you  please  tell  me  what  causes  this  heat ;  the  machine 
is  not  overloaded  and  there  is  no  sparking  at  the 
commutator?     I  use  graphite  and  carbon  brushes. 

A.  C.     . 

A.  There  are  several  reasons  which  may  cause  one 
set  of  brushes  to  heat  more  than  the  others. 

If  you  are  using  graphite  and  carbon  brushes  at 
the  same  time,  this  may  be  the  cause  of  your  trouble. 
The  same  kind  of  brushes  should  be  used  in  studs  of 
same  polarity,  otherwise  the  lower  resistance  brushes 
will  carry  excessive  load.  That,  in  your  case,  means 
that  the  2  (-(-)  arms  should  have,  say,  the  graphite 
brushes  and  the  2  ( — )  arms  the  carbon  brushes.    - 

Another  cause  of  heating  as  you  describe,  is  unequal 
brush  tension.  This  may  sound  rather  like  a  fable, 
but  it  is  a  fact  that  a  difference  in  spring  tension  will 
cause  unequal  distribution  of  load,  and  consequent 
heating  of  the  more  heavily  loaded  brushes. 


NOISES  AT  NIGHT 

Sharp  Reports  Cause  Gun  Play  and  Bring  Police  into 
Actual  Work 

By  Dan  Royer 

THE  watchman  had  made  his  3  o'clock  round  and 
settled  himself  in  front  of  the  boilers  for  a  quiet 
smoke.  The  night  was  warm  and  he  nodded  in 
his  chair.  Suddenly  he  jumped  to  his  feet.  He 
was  sure  he  heard  a  shot  in  the  adjoining  building, 
which  housed  the  water-softening  plant.  He  listened 
intently  with  every  muscle  rigid.  After  a  few  minutes 
waiting,  he  heard  3  reports  in  the  softening  plant — 
first  one,  then  a  pause,  then  2  in  quick  succession. 

"No  cross  compound,  condensing  gun  man  is  going 
to  lay  me  out,  without  some  resistance  on  my  part," 
said  the  watchman  to  give  himself  courage  as  he  ran 
to  the  office  and  got  the  enormous  Colt's  provided  for 
the  defence  of  the  building.  When  he  returned  to  the 
boiler  room  he  found  everything  quiet,  but  he  got  be- 
hind the  door  and  trained  his  gun  in  the  direction  the 
shots  apparently  came  from. 

He  waited  what  seemd  to  him  to  be  several  hours, 
but  no  sound  came  from  the  darkness  of  the  softening 
plant.  He  took  his  lantern  and  gun  and  made  a  careful 
inspection  of  the  softening  plant,  but  could  discover 
nothing  suspicious.  As  he  came  through  the  boiler 
room  door,  2  reports  suddenly  sounded  in  the  darkness. 
He  jumped  behind  the  door  and  replied  with  the  Colt's. 
After  a  few  minutes  of  quiet  a  policeman  came  in,  and 
seeing  the  watchman  with  his  draAvn  gun,  demanded 
an  explanation  of  the  commotion. 

"There  is  someone  in  there  trying  to  shoot  me," 
fervently  declared  the  watchman,  pointing  toward  the 
darkness' on  the  other  side  of  the  door. 

''You  are  dreaming,  man — what  the — ."  "Bang — 
Bang"  from  the  softening  plant,  and  the  cop  joined  the 
watchman  behind  the  door,  drawing  his  gun  on  the 
jump.  Together  they  blazed  away  into  the  darkness. 
After  considerable  target  practice  they  looked  around 
carefully  but  could  see  nothing  wrong,  and  waited  in 
vain  till  daylight  for  some  further  disturbance. 

When  the  fireman  came,  the  watchman  told  his 
story,  and  was  chagrined  to  see  the  fireman  double 
up  with  laughter.  When  he  regained  his  breath 
sufficiently  he  took  the  watchman  back  under  one  of 
the  treating  tanks  and  showed  him  a  barrel  that  had 
been  placed  under  a  leak  in  one  of  the  pipes.  He  ex- 
plained that  the  "old  man"  had  come  in  the  previous 
evening  and  told  him  to  put  a  barrel  under  the  leak. 
The  only  barrel  he  could  find  contained  some  burned 
out  incandescent  lamps,  and  he  failed  to  empty  them 
out.  When  the  barrel  was  filled  by  water  from  the  leak 
the  lamps  began  to  float  to  the  edge,  drop  over  and 
break  on  the  concrete  floor.  These  reports  gave  the 
watchman  the  impression  someone  had  designs  on  his 
life. 
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FOREIGN  DEVELOPMENT  IN  THE  POWER  PLANT  FIELD 

Systems  of  Suspension  for  Fixing  Objects  in  Concrete  Ceilings ;  Efficacy  of 
Autogenous  Soldering    for  Steam  Boiler  Repairs 

By  J.  H.  Blakey 


IT  is  difficult  to  fix  supports  of  any  kind  in  struc- 
tures of  re-enforced  concrete  after  the  setting  of  the 
concrete.     It  is  preferable  to  arrange  previously  in 
the   forms,   before   pouring   the    concrete,    suitable 
pieces  to  provide  simple  means  of  attachment.     Fas- 
tening bolts  may  be  set  in  the  forms  at  intervals,  in 
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PIG.     1. 


CAST-IRON    BOX     TO     SUPPORT    BOLT     IN     CONCRETE 
CEILING 


such  a  way  that  wooden  stringers  may  be  supported, 
these  stringers  serving  as  a  means  of  support  for  what- 
ever fixtures  are  to  be  used.  Sometimes  instead  of 
the  stringer  a  channel  iron  may  be  used. 


FIG.   2.     BOLT  HELD  BY  CHANNEL,  IRON 

Figure  1  represents  another  system  of  suspension, 
which  consists  of  introducing  into  the  form  before 
pouring  the  concrete,  a  sort  of  hollow  cast-iron  box, 
having  on  its  lower  surface  a  square  opening  extended 


by  a  prolongation  wide  enough  for  the  diameter  of  the 
bolt.  This  has  the  advantage  of  allowing  a  certain 
amount  of  adjustment  in  the  position  of  the  bolt.  Fig- 
ure 3  shows  another  system  of  suspension,  which  is 
supported  by  the  metal  work  of  the  structure.  The 
channel  iron  is  drilled  at  intervals,  and  through  each 
hole  passes  a  bolt.  Figure  3  represents  a  piece  of 
cast  iron  which  is  placed  in  the  form  before  the  pour- 
ing of  the  concrete,  and  which  is  held  on  the  bottom 
of  the  form  by  the  nail  shown.  The  attachment  to 
be  suspended  is  screwed  into  the  threaded  hole.  This 
method  is  used  principally  for  lighting  fixtures. — From 
II  Cemento,  Turin. 

Autogenous  Soldering 

JT  may  be  well,  at  the  outset,  to  define  the  expression 
"autogenous  soldering."  This  is  the  process  of  uni- 
ting pieces  of  metal  by  the  fusion  of  their  own  sub- 
stance, without  the  use  of  a  special  solder.  It  is  per- 
formed by  means  of  the  airohydrogen  or  oxyhydrogen 
blowpipe,  or  by  electricity. 


FIG.     3. 


SUPPORT     FOR     LIGHTING     FIXTURES     IN     CONCRETE 
BUILDINGS 


The  steam  boiler  furnished  by  a  German  manufac- 
turing concern  was  found  to  have  a  fissure  some  8  in. 
in  length  in  the  lower  part  of  the  firebox,  which  ne- 
cessitated repairs  in  the  plant  in  which  it  was  installed. 
The  owners,  having  shown  that  there  was  insufficient 
metal  at  the  point  of  fissure,  sought  reimbursement 
from  the  manufacturers.  In  the  course  of  the  discus- 
sion which  arose,  the  manufacturers  stated  that  autog- 
enous soldering  was  not  suitable  for  such  repairs,  be- 
cause the  piece  of  plate  put  into  the  opening  retained 
strong  tensions  in  consequence  of  the  irregular  heating 
of  the  torch,  so  that  the  repair  would  always  open 
again. 

The  author  challenges  this  assertion,  and  shows 
that  the  success  of  the  soldering  in  the  forge  depends 
upon  the  skill  and  knowledge  of  the  workman  perform- 
ing the  operation.  This  method  of  soldering  has  been 
in  use  for  but  a  short  time,  and  is  frequently  attempted 
by  persons   having  an   insufficient   knowledge   of  the 
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nature  of  steel.  The  fact  that  the  process  is  unsuc- 
cessful in  many  cases  is  no  proof  that  it  will  always  be 
so  in  the  case  of  boilers.  It  is  necessary  to  take  into 
account  the  possibility  of  overheating  the  metal,  and 
the  formation  of  oxides  and  of  stresses,  as  if  these  fac- 
tors are  neglected  it  often  happens  that  the  high  tem- 
perature of  the  flame  burns  the  steel  and  gives  rise 
to  occlusions  of  oxides.  Some  failures  in  the  case  of 
boiler  plates,  however,  due  to  the  incompetence  of  the 
workman,  should  not  lead  to  the  abandonment  of  the 
process  in  all  boiler  repairs.  The  conditions  to  be 
observed  are  to  complete  the  operation  as  quickly  as 
may  be,  to  diminish  as  much  as  possible  the  absorption' 
of  carbon  by  the  steel,  and  to  avoid  the  injurious  ef- 
fects of  an  uneven  heating  of  the  metal.  The  surest 
means  of  meeting  these  conditions  is  to  heat  previously 
the  neighboring  parts  of  the  plate. 

In  the  case  of  soldering  thick  plates  of  soft  steel 
it  is  necessary  that  the  adjacent  metal  should  be  heat- 
ed to  a  dull  red  for  a  distance  of  about  30  in.  on  each 
side  of  the  repair,  in  order  that  the  soldering  may  be 
surrounded  by  metal  which  will  give  up  heat  rather 
than  absorb  it.  This  also  quickens  the  process,  with- 
out risk  of  burning  the  steel. 

Sheets  which  have  been  submitted  to  a  soldering 
necessitating  the  heating  of  a  large  area  of  the  sur- 
rounding metal,  are  liable  to  retain  tensions  which 
mav  result  in  fissures,  and  which  are  therefore  dan- 


FIG.    4.      FORM    OP    AN   AUTOGENOUS   WELD 

gerous.  Recent  methods  give  the  possibility  of  avoid- 
ing these  tensions,  and  the  following  is  one  which 
has  proved  satisfactory : 

.\fter  having  made  a  triangular  cut  the  length  of 
the  place  to  be  soldered  (Fig.  4,  dotted  lines),  the  edges 
of  the  plate  are  heated  w^ith  the  torch ;  they  are  then 
hammered  to  give  them  an  arched  form,  from  below, 
until  the  upper  part  of  the  curve  has  a  thickness  of 
not  more  than  0.2  in.  Now  the  surrounding  parts  are 
heated,  and  a  piece  of  hot  metal  is  laid  in,  of  such  a 
size  as  to  bring  the  total  thickness  of  the  joint  to 
double  that  of  the  plate,  hammering  until  cold  with  a 
ball  pein  hammer.  The  next  operation  is  to  heat  the 
surrounding  parts  of  the  plate,  and  to  continue  ham- 
mering the  ridge  formed  by  the  insertion  of  the  metal. 
This,  it  will  be  seen,  subjects  the  whole  heated  area 
to  a  stress  of  compression  rather  than  of  tension,  and 
the  situation  is  not  materially  altered  by  the  shrink- 
age due  to  cooling.  This  method  avoids  injurious 
changes  in  the  chemical  composition  of  the  metal, 
which  sometimes  occur  as  the  result  of  too  rapid  cool- 
ing. The  hammering  also  gives  a  homogeneous  metal 
which  is  often  stronger  than  the  plate  itself.  Finally, 
all  danger  of  overheating  the  steel  is  avoided. — From 
Acetylene  in  Wissenschaft  und  Industrie. 


Where  the  temper.vture  is  apt  to  fluctuate,  it  is  said 
to  be  inadvisable  to  use  cast-iron  pipe  fittings  in  lines  con- 
veying superheated  steam ;  but  where  the  temperature 
is  maintained  at  a  constant  figure,  this  das';  of  fittings 
can  be  used  with  safetv. — Ice. 


COMPACT  WATER  COOLING 
APPARATUS 

Partial    Evaporation   and   Air   Cooling   Are   Principal 

Features 

IN  connection  with  electric  power  stations,  there  is 
frequently  a  difficulty  in  arranging  for  the  running 
of  the  engines  condensing,  owing  to  the  fact  that  a 

plentiful  supply  of  cooling  water  may  not  be  im- 
mediately available.  Where  this  is  the  case,  means  are 
taken  to  use  a  limited  quantity  of  water  repeatedly  for 
cooling.  In  every  pound  of  water  evaporated  there  is 
the  equivalent  of  966  deg.  F.  in  latent  heat  so  that 
for  every  pound  evaporated  there  is  966  deg.  cooling 
of  a  pound  of  water  plus  the  difference  between  the 
temperature  of  the  hot  water  and  212  deg.  There  is 
the  cooling  effect  of  the  air  due  to  the  increased  rise 
of  temperature,  but  as  the  specific  heat  of  air  is  only 
a  quarter  of  that  of  water,  it  will'  be  seen  that  4  lb. 
of  air  are  required  to  cool  1  lb.  of  water  to  the  same 
number  of  degrees,  so  that  the  proportion  of  cooling 
by  air  is  generally  less  than  the  amount  of  cooling  done 
by  evaporation.  The  object  sought  in  mechanical  cool- 
ing, however,  is  to  get  as  much  cooling  efficiency  by 
the  rise  of  temperature  of  the  air  so  as  to  reduce  the 
loss  by  evaporation  to  as  small  an  amount  as  possible. 
With  these  points  in  view,  therefore,  it  is  interesting 
to  examine  a  type  of  cooler  which  has  been  developed 
by  Messrs.  C.  Whittaker  &  Co.,  Ltd.,  of  Accrington. 
England,  and  which  embodies  the  general'  principles 
which  are  usually  found  in  tower  cooling  with  great 
compactness. 

The  cooling  effect  is  obtained  by  the  partial  evapo- 
ration of  the  water  which  is  being  cooled  and  by  the 
rise  of  temperature  of  the  air,  and  in  this  mechanical 
cooler  the  intimate  contact  between  the  air  and  water 
which  is  necessary  for  this  work  is  obtained  by  produ- 
cing a  film  of  water  by  means  of  rotors  revolving  in 
a  bath  containing  the  water  to  be  cooled,  this  water 
being  gradually  filmed  on  to  the  surface  of  the  rotors, 
and  as  the  rotors  revolve  air  is  carried  over  the  sur- 
faces. As  a  rule  the  design  of  the  cooler  is  in  the 
form  of  a  cylindrical  tank  built  up  in  sections,  divided 
into  4  or  more  compartments,  and  in  each  of  these 
compartments  a  cooler  is  rotated.  In  this  way  frac- 
tional cooling  is  obtained.  The  compartments  vary  in 
size  from  3  ft.  6  in.  in  diameter  to  9  ft.  6  in.  in  diam- 
eter, and  they  present  for  filming  purposes  an  enor- 
mous surface  -due  to  the  design  of  the  rotor.  Each 
cubic  foot  of  filming  surface  contains  nearly  100  sq. 
ft.  of  superficial  filming  area,  hence  it  will  be  seen  that 
in  a  series  of  rotors  8  or  9  ft.  in  diameter  and  4  or 
more  in  number,  all  the  advantages  of  large  surface 
are  obtained  in  a  very  small  space. 

The  air  current  is  supplied  by  mechanical  means 
either  by  a  propeller  fan  or  a  centrifugal  type  of  fan. 
The  former  is  especially  valuable  where  the  cooler 
has  to  be  used  outside  the  building  in  which  the  power 
plant  is  erected,  but  where  the  cooler  is  fixed  inside 
the  basement  of  a  large  building,  the  most  suitable 
type  of  cooler  is  the  one  with  the  centrifugal  fan,  which 
draws  the  air  from  the  filmers  and  discharges  any 
moist  air  into  a  metallic  duct  which  can  convey  the 
vapor  to  a  discharge  point  outside  the  building.  These 
cool'ers  are  usually  driven  by  a  variable  speed  electric 
motor  and  in  this  way  a  constant  cooling  effect  is  ob- 
tained either  by  increasing  or  diminishing  the  speed  of 
the  fan  according  to  the  variation  in  the  atmospheric 
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conditions  both  as  regards  temperature  and  humidity. 
In  certain  cases,  as  for  example  in  the  cooling  of  the 
water  for  large  or  small  power  gas  engines,  the  water 
can  also  be  circulated  by  means  of  a  high-speed  cen- 
trifugal pump. 

Quite  recently  some  coolers  on  this  principle  have 
been  designed  in  series  to  cool  from  50,000  to  100,000 
gal.  of  water  per  hour,  and  in  most  cases  the  loss  by 
evaporation  has  been  found  not  to  exceed  1.5  per  cent 
of  the  total  water  dealt  with.  The  machines  are  de- 
signed as  to  cooling  surface  and  air  capacity  accord- 
ing to  special'  requirements,  but  as  a  rule  something 
like  the  following  figures  are  found  to  obtain. 
Air  Temperature  Humidity  Hot  Water  Cold  Water 
Deg.  F.  Per  Cent        Deg.  F.  Deg.  F. 

70  75  123  88 

05  75  119  84 

60  75  116  81 

55  75  115  80 

50  75  114  79 

45  75  113  78 

40  75  112  77 

It  will  be  seen  from  the  above  table  that  these  are 
practically  the  same  results  as  are  got  from  the  best 
cooling  tower  systems  and  it  is  therefore  apparent  that 
an  interesting  development  has  been  made  in  this 
particular  sphere  of  power  house  practice. 


ICE  PLANT  RENOVATION 

Careful  Inspection  of  Machinery  Piping  and  Fittings; 
Systematic  Planning  of  Material  Needed  and  Work 
to  Be  Done;  Extra  Precautions  in  Doing  All  Piping 
Work  as  Noted  Will  Insure  Freedom  From  Oper- 
ating Trouble 

By  W.  S.  Luckenbach 

AS  the  season  of  artificial  ice  making  is  nearing  its 
close,  it  behooves  every  owner  and  conscientious 
engineer  to  investigate  and  compare  carefully 
with  other  plants  as  to  where  additions  or  alter- 
ations may  be  installed  in  order  to  increase  either 
capacity  or  purity,  or  both,  without  increasing  cost  of 
production.  This  is  comparatively  easy  provided  the 
engineer  enters  daily  a  correct  account  of  consumption 
of  fuel,  temperature  of  liquid  ammonia  at  the  expan- 
sion valve,  temperature  of  feed  and  cooling  water,  also 
temperature  of  brine  and  distilled  or  raw  water.  When 
the  production  of  ice  each  24  hr.,  together  with  labor, 
oil  and  general  expenses  is  included,  he  will  be  in  fairly 
good  shape  to  determine  along  what  lines  improve- 
ments should  be  made  and  have  the  material  on  hand 
ready  in  order  to  avoid  delay.  Especially  is  this  neces- 
sary where  there  is  only  one  unit  to  supply  the  de- 
mand. 

It  is  well  for  the  engineer  to  go  over  the  entire 
plant  and  carefully  note  all  defects ;  take  nothing  for 
granted ;  do  not  depend  on  memory ;  do  not  neglect 
a  single  nipple  or  fitting.  Then  by  laying  the  work 
out  systematically  you  will  be  able  to  do  it  well'  and 
expeditiously. 

Should  the  freezing  or  brine  tank  or  the  expansion 
coils  require  attention  necessitating  the  withdrawal  of 
the  brine,  the  work  shoul'd  be  done  quickly,  so  that  the 
expansion  coils  will  not  be  exposed  to  the  atmosphere 
longer  than  necessary  in  order  to  avoid  excessive  rust. 
See,  however,  that  all'  coils  are  securely  strapped  and 
have  a  regular  incline  with  no  traps  in  the  pipes,  and 
test  them  to  not  less  than  300  lb.  pressure.     In  making- 


repairs,  use  nothing  but  extra  heav}^  pipe  and  fittings      j 
on  the  ammonia  system,  and  put  up  no  single  piece  of 
pipe  or  nipple  until  you  have  seen  that  there  is  no 
internal  obstruction  such  as  blisters,  etc. 

In  cutting  pipe  with  the  ordinary  pipe  cutter  it  fre- 
quently happens  that  the  area  is  less  at  that  point  by 
reason  of  dull  cutters.  It  is  well'  to  look  after  this  for 
two  reasons,  first,  it  decreases  the  area,  and  second,  the 
ragged  edges  are  apt  to  catch  any  foreign  substance 
and  reduce  the  area  still  more. 

Use  no  pasty  substance  in  screwing  up  joints,  be- 
cause it  collects  between  the  threads  and  while  it  may 
apparently  be  screwed  tight  this  pasty  matter  is  simply 
jammed  between  the  threads  and  it  will  be  a  question 
of  time  when  the  ammonia  will'  penetrate,  and  a  leak 
result ;  and  that  leak  may  occur  when  it  will  not  only 
give  the  engineer  a  world  of  trouble  in  the  busy  season 
but  a  financial  loss  as  well.  In  the  writer's  judgment, 
the  first  requisite  is  good  full  threads  on  both  pipe  and 
fittings,  then  with  good  lubricating  oil  screwed  up 
good  and  hard  you  have  a  Tasting  job. 

Another  matter  that  does  not  get  the  attention  it 
deserves  is  the  installation  of  thermometers  at  various 
places  where  they  will  not  only  save  the  engineer  a  lot 
of  trouble  and  guesswork  but  be  a  financial  gain.  For 
instance,  a  thermometer  at  the  expansion  valve  indi- 
cating, say,  10  deg.  increased  temperature  would,  by 
referring  to  the  table  of  properties  of  saturated  am- 
monia, show  that  the  expanded  gas  in  the  coils  would 
absorb  about  10  times  less  heat,  and  of  course  increase 
the  brine  temperature  to  that  extent ;  hence,  by  having 
a  thermometer  at  that  point;  the  engineer  would  not 
wait  until  the  brine  had  gone  up  several  points,  then 
guess  as  to  where  the  trouble  was,  but  would  know 
at  once  by  glancing  at  the  thermometer  and  apply  the 
remedy,  viz. :  more  or  colder  cooling  water  on  the  con- 
densing coils,  or  cleaning  them. 

The  same  applies  to  the  distilled  or  raw  water  for 
ice ;  an  increase  of  5  deg.  would  mean  about  one  ton 
less  ice  on  a  50-ton  machine  per  24  hr.  Instances  of 
equal  importance  will  easily  suggest  themselves ;  the 
above  is  simply  cited  to  impress  the  average  engineer 
with  the  importance  of  looking  after  small  matters  that 
in  the  aggregate  will  amount  to  considerable  and  will 
undoubtedly  be  appreciated  by  the  owner. 

In  conclusion,  be  sure  to  have  the  liquid  ammonia 
pipe  from  the  condenser  run  through  th»  coolest  part 
of  the  building  so  as  to  maintain,  as  nearly  as  possible, 
the  same  temperature  as  when  leaving  the  condenser. 
Keep  the  engine  room  in  good  order  and  clean.  Have  a 
place  for  all  tools  and  a  general  good  order  system, 
because  it  has  a  good  effect  on  all  the  men,  and  any  ice 
machine  men  visiting  will  consequently  carry  with 
them  a  good  opinion  of  the  man  in  charge,  which  may 
at  some  future  time  be  valuable. 


AN  UP-TO-DATE  ICE  PLANT 

THE  engine  room  of  the  new  power  i>lant  of  the 
Kentucky  Traction  &  Terminal  Co.,  at  Lexington, 
has  an  ice  plant  quite  different  from  those  ordinarily 
met.  Two  75-hp.  Terrj^  turbines,  direct  connected 
to  2  8000-gal.  centrifugal  water  pumps  for  pumping  cool- 
ing water  from  the  spray  pond  for  the  steam  and  am- 
monia condensers,  furnish  exhaust  steam  for  use  in  the 
generator  of  the  Carbondale  Machine  Co.'s  ice  plant, 
located  on  a  platform  back  of  the  main  generating  units. 
In  this  generator  ammonia  gas  is  driven  off  from  aqua 
ammonia  and  sufficient  pressure  produced  so  that  the  gas 
after  being  dried  is  condensed  into  anhydrous  ammonia, 
wliich  passes  through  a   iJ!-^-in.  pipe  line  a  distance  of 
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more  than  500  ft.  to  the  building  containing  ice  tanks, 
where  it  is  expanded  through  the  coils.  The  expanded 
gas  from  the  expansion  coils,  after  passing  through  the 
coils  in  the  distilled  water  storage  tanks,  returns  through 
a  6-in.  line  to  the  absorber  on  the  roof  of  the  power 
house. 

The  exhaust  from  one  of  the  Terry  turbines  is  suffi- 
cient for  the  generator  under  ordinary  circumstances. 
During  the  summer  months,  with  condensing  water  at 
95  deg.  P.,  the  increased  steam  consumption  due  to  back 
pressure  on  the  turbine  does  not  exceed  20  lb.  per  hour 
per  ton  of  ice — about  ^  that  required  for  a  compound 


condensing  compression  machine.  During  the  winter 
months  the  consumption  is  but  3  lb.  per  hour  per  ton  of 
ice. 

As  the  pure  condensate  from  the  turbines  is  entirely 
free  from  oil,  the  ice  made  from  it  is  of  superior  quality 
— an  excellent  advertising  feature.  A  bacteriological  an- 
alysis shows  it  to  be  almost  absolutely  sterile.  This  fea- 
ture of  the  exhaust  of  turbines  has  been  made  use  of 
in  many  ice  plants  all  over  the  country,  in  order  to  get 
away  from  the  troubles  incident  to  other  sources  of 
distilled  water.  The  whole  plant  was  erected  under  the 
supervision  of  Sargent  &  Lundy,  Consulting  Engineers, 
Chicago. 


A  LOOSE  CRANKPIN 

Finding  Diameter  of  Crankpin,  Improvising  Means  for  Fitting  Pin  and  Shrinking  It  in  Disk 


THE  engineer  who  thinks  he  has  his  hands  full 
when  something  goes  wrong  would  hardly  appre- 
ciate the  roadman's  job. 

Doing  considerable  of  the  outside  repair  work 
for  the  company  in  whose  employ  I  am,  it  became 
my  lot  to  go  to  a  mountain  sawmill  to  tighten  a 
crankpin. 

As  a  rule  the  roadman  appreciates  all  the  infor- 
mation he  can  get  pertaining  to  the  job  he  is  detailed 
to  straighten  out  and  all  the  instruction  I  received 
was,  to  jighten  the  crankpin. 

Having  served  7  yr.  in  a  machine  shop,  including 
my  apprenticeship,  where  their  work  was  mostly  on 
engines,  the  matter  did  not  bother  me.  I  could  not 
think  of  any  means  to  tighten  a  crankpin  satisfac- 
torily unless  there  were  some  patent  device  which 
would  not  be  common  on  a  large  engine,  this  engine's 
average  load  being  200  hp. 
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PIG.  1.   GOUGING  GROOVE  IN  CRANKPIN 
FIG.  2.   GROOVES  GOUGED  TO  FIND  DIAMETER  OF  PIN 


From  the  knowledge  I  had  of  engines  I  packed 
what  I  thought  would  be  needed,  which  included  ham- 
mer, chisel,  gage,  file,  calipers  and  dividers,  also  a 
combination  square  and  tape.  The  superintendent 
told  me,  in  his  way,  of  the  trouble  and  also  impressed 
on  me  the  importance  of  keeping  the  mill  running 
each  day. 

I  arrived  at  the  mill  about  5  :30  in  the  evening  and 
I  had  about  one  hour  and  thirty  minutes  to  ascertain 
the  trouble  and  remedy  it  if  possible. 

The  mill'  had  been  closed  down  that  afternoon,  but 
they  had  kept  up  steam.  After  an  examination  of  the 
crankpin,  I  requested  the  engineer  to  start  up  the 
engine.     Sometimes  water  in  the  steam  line  will  cause 


a  loose  pin  and  sometimes  a  hot  pin  will  terminate  in 
a  loose  pin — but  the  way  those  brasses  pounded  that 
pin  convinced  me  that  we  did  not  have  far  to  go  for 
the  cause. 

To  shorten  matters,  we  tightened  up  the  brasses 
till  little  of  the  knock  was  noticeable  and  found  that 
the  pin  was  slightly  loose ;  I  then  assured  the  super- 
intendent that  he  could  run  the  next  day,  if  he  wished, 
without  resulting  in  any  disastrous  breakdown. 

I  gouged  a  small  groove  in  the  pin  at  A  to  see  if 
the  pin  set  in  a  counter  bore,  and  found  it  did  not. 

On  the  back  of  the  pin  I  gouged  out  2  grooves 
diametrically  opposite  and  deeper  than  the  peening 
counterbore,  illustrated  at  B,  at  the  divisions  of  the 
iron  and  the  steel  I  made  prick  punch  marks  and 
placed  the  divider's  points  in  these  marks,  as  illus- 
trated at  C;  this  gave  me  the  bore  of  the  hole. 

I  asked  the  engineer  if  they  had  an  emery  stone 
in  operation  which,  fortunately,  they  had,  and  it  was 


FIG.    3.       EMERY    STONE    ARBOR    USED    IN    LIEU    OF    A    LATHE 

a  Standard  size  thread  for  the  nut  that  held  the  stone 
on.  I  knew  that  it  would  be  necessary  to  make  the 
pin  larger  than  the  size  indicated  by  the  dividers  in 
order  to  allow  for  the  looseness  of  the  pin  and  any 
possible  error  that  might  have  resulted  in  the  meas- 
urement as  well  as  to  have  it  somewhat  large  for  a 
tight  fit;  so  I  had  the  pin  made  1/32  in.  larger  than 
the  divider's  size  and  had  the  large  end  bored  and 
tapped  to  suit  the  emery  stone  arbor. 

The  pin  w^as  turned  at  the  shop  the  next  da}-  and 
I  put  it  in  that  night.  It  was  no  trouble  to  get  the 
old  pin  out;  by  cutting  away  the  peened  part  with  a 
gouge  we  were  able  to  drive  it  out  with  a  hand  ham- 
mer. I  found  the  hole  out  of  round  and  somewhat 
tapered ;  I  filed  it  as  nearly  round  as  I  could  and  then 
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after  calipering  the  hole  and  the  pin  I  found  the  pin 
somewhat  too  large,  as  I  expected,  so  I  screwed  it 
in  the  emery  stone  arbor  and  filed  it  down  to  the 
proper  size,  allowing  about  0.006   in.  for  a  tight   fit. 

I  warmed  up  the  disk  by  building  a  fire  about  the 
hole  and  after  greasing  the  pin  with  cylinder  oil  and 
graphite  I  placed  it  in  a  bucket  of  cold  water.  When 
the  disk  was  warmed  up  till  it  showed  the  hole  about 
the  thickness  of  a  piece  of  paper  larger  than  the  pin 
we  drove  it  in  with  a  piece  of  shafting  suspended  by 
a  rope  from  a  timber  above;  we  could  easily  have 
driven  it  in  with  a  sledge,  but  we  wanted  to  make  sure 
that  it  went  in  while  the  difference  in  the  sizes  per- 
mitted it.  We  backed  up  the  disk  in  the  back  of  the 
hole  with  a  piece  of  shafting,  and  also  backed  up  the 
pin  with  the  shafting  when  we  peened  it. 

After  scraping  the  brasses  to  a  bearing  we  set  the 
keys  up  so  that  there  was  no  knock  and  the  pin  would 
not  run  hot,  although  it  did  run  a  little  warm  when 
we  first  started.  I  told  the  engineer  to  make  sure 
that  the  pin  was  always  oiled  and  to  keep  the  brasses 
up  so  that  there  was  no  knock  and  not  so  tight  that  it 
made  the  pin  run  hot  and  T  thought  he  would  have  no 
fvtrther  trouble. 

Six  weeks  later  I  was  sent  to  the  same  mill  to  put 
an  outboard  bearing  on  a  generator  engine  and  was 
told  that  the  engine  with  the  new  pin  had  been  oper- 
ating satisfactorily  since,  giving  no  trouble  whatever. 

Of  course  there  is  more  or  less  that  the  roadman 
has  to  take  for  granted  and  on  this  occasion  it  was 
the  straight  fit  of  the  pin  in  the  disk;  if  it  had  been 
a  tapered  fit  it  would  have  been  necessary  to  chip  off 
some  of  the  journal  part  of  the  pin  in  order  to  let  the 
pin  go  further  in  the  disk  and  even  at  this  not  enough 
would  have  stuck  through  the  disk  to  peen  in  a  satis- 
factory manner,  but  no  doubt  it  would  have  held  till 
a  new  pin  was  made.  But  as  engines  with  tapered 
crankpin  holes  are  not  common,  I  felt  reasonably  sure 
that  this  hole  was  intended  for  a  straight  fit.  This 
is  an  example  of  the  things  that  are  continually  com- 
ing before  the  roadman  and  usually  no  one  but  him- 
self to  solve  them. 


MARINE  FEED-WATER 
HEATER  LEAK 

THE  following  incident  told  in  International  Ma- 
rine Engineering  by  D.  Kooijman  is  instructive 
in  all  its  details : 

On  a  tug  which  was  making  her  trial  trip  a 
feed-water  heater  was  placed  at  the  back  of  the  engine 
between  the  low-pressure  cylinder  and  the  condenser ; 
the  feed-water  was  forced  by  the  feed  pump  through 
copper  tubes,  attached  to  2  tube  plates,  which  were 
bolted  to  the  cover  of  the  heater.  The  tubes  in  the 
feed-water  heater  were  exposed  to  the  exhaust  steam 
and  thereby  heated.  To  get  the  feedwater  into  the 
boiler  at  very  high  temperature,  it  was  further  heated 
in  a  second  heater,  into  which  steam  from  the  inter- 
mediate pressure  receiver  was  admitted.  The  water 
from  the  hot  well  was  led  into  an  oil  filter,  from  which 
it  was  taken  by  the  feed  pump. 

On  the  trial  trip,  some  hours  after  the  starting  of 
the  engine,  it  was  seen  that  the  water  level  in  the 
boiler  was  falling,  and  that  at  the  same  time  the  pipe 
A  gave  much  more  water  than  at  the  beginning  of  the 
trial.  The  feed  pump  proved  to  be  in  good  working 
condition,  and  it  was  then  understood  what  the  trou- 
ble was. 


The  packing  material  between  the  tube  plates  and 
the  cover  of  the  feed-water  heater  was  too  thick  and 
had  given  way,  so  that  the  feed  pump  did  not  pump 
the  water  into  the  boiler,  but  forced  it  back  into  the 
condenser.  This  water  was  delivered  again  by  the  air 
pump  into  the  filter,  so  that  the  pipe  A  gave  too 
much  water. 

On  stopping  the  engine  the  water  in  the  feed  pipe 
was  all  forced  into  the  condenser,  and  on  opening  an 
air  cock  inserted  on  the  air  vessel  of  the  feed  pump 
the  noise  of  the  inflowing  air  was  heard,  which  proved 
that  the  suggestion  was  true. 


FIG.    1.      LOCATION    OF    FEED-WATER    HEATER 

The  engine  was  started  again,  and  the  feed-water 
from  the  3-way  cock  pumped  into  the  boiler  by  the 
donkey  pump.  After  a  half  hour,  in  which  the  mishap 
was  thoroughly  discussed,  the  level  in  the  gage  glass 
was  again  examined,  but  the  water  was  no  longer 
visible  in  the  glass. 

The  first  thing  was  to  draw  the  fires  and  then  to 
hunt  for  the  cause.  It  was  soon  found.  The  donkey 
pump  forced  the  water  into  a  valve  chest,  in  which  it 
could  be  led  to  the  boiler,  overboard  and  to  the  feed 
tanks.  Between  the  overboard  valve  and  its  seat  a 
small  piece  of  stone  had  become  lodged,  so  that  the 
valve    was    not    closed    and    the    water   was    pumped 


PIG.  2.  DETAILS  OF  HEATER  CONSTRUCTION 

overboard.  The  spindle  was  turned  back  and,  on 
shutting,  the  valve  was  now  closed  very  well,  and  the 
feedwater  pumped  into  the  boiler,  in  the  gage  glass 
of  which  the  level  was  soon  visible  again.  Afterwards 
the  boiler  was  inspected,  but  nothing  out  of  the  way 
was  discovered. 

When  the  cover  of  the  feed-water  heater  was  re- 
moved, the  packing  showed  itself  to  have  given  way 
at  B,  where  the  pitch  of  the  studs  was  rather  wide. 
The  studs  C  were  added  and  the  tube  plates  packed 
with  very  thin  packing  material.  The  heater  has 
given  no  further  trouble,  although  it  would  be  better 
to  put  the  studs  in  the  tube  plates,  as  indicated  at  D. 
and  have  the  nuts  placed  on  the  outside.  Then  it 
would  be  possible  to  tighten  up  the  nuts  after  the 
whole  apparatus  had  been  warmed  through. 
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LODGE  NIGHT 

Brother   Toomey   Reports   the   Convention 
By  John  H.  Ryan 

ATTENDANCE  at  our  last  meeting-  was  larger 
than  usual,  as  the  delegate  to  the  convention 
was  expected  to  make  his  report  and  we  wanted 
to  know  what  happened  to  some  of  the  vital 
'luestions  we  had  been  arguing  about  for  the  past  year. 
Delegate  Toomey  was  hazy  and  indefinite  about  the 
actual  proceedings  of  the  convention,  but  his  descrip- 
tion of  the  good  times  he  had  with  the  good  fellows 
lie  met  made  each  member  register  a  personal  vow  to 
try  to  cop  the  job  next  year.  With  150  candidates  in 
the  field  the  chances  are  that  Brother  Toomey  will 
be  sent  back  again.  He  stated  that  he  would  not  take 
up  too  much  of  our  time  in  one  evening,  and  that  he 
would  merely  outline  his  impressions  and  would  report 
on  the  proceedings  in  detail  at  the  next  meeting.  Some 
diplomat,  that  boy !  The  papers  will  be  out  by  that 
time  and  he  will  be  able  to  find  out  what  was  done 
at  that  important  gathering  of  which  he  was  an  active 
participant. 

While  Brother  Toomey  was  speaking,  Jim  Holmes 
passed  around  some  snapshots  that  showed  Brother 
Toomey  as  the  official  Mormon  of  the  convention. 
He  was  depicted  with  a  megaphone,  leading  47  females 
over  to  the  bridge  so  they  could  admire  the  willows 
growing  on  each  side  of  the  river.  Brother  Toomey 
justified,  his  actions  by  the  plea  that  someone  had  to 
be  the  goat.  There  was  considerable  more  joshing  on 
the   subject  and   the  convention  was  forgotten. 

It's  peculiar  how  people  like  to  talk  about  things 
of  which  they  know  nothing.  The  reasons  which 
underlie  some  of  these  things  may  be  beyond  their 
range  of  experience,  but  they  must  have  an  oar  in. 
The  good-natured  joshing  of  Toomey  got  old  Joe  Gay- 
nor  to  thinking.  He  has  been  a  widower  for  30  yr. 
and  his  married  experience  covered  a  period  of  less 
than  a  year.  He  got  right  up  in  righteous  wrath  and 
spoke. 

"It's  a  positive  disgrace  to  our  organization,  the 
manner  in  which  some  of  the  members  use  the  fair 
name  of  the  association  to  make  the  lies  they  tell  their 
wives  sound  more  plausible.  Some  of  the  ladies  in 
this  town  think  we  have  a  meeting  here  every  night, 
at  which  dififerent  branches  of  engineering  are  dis- 
cussed and  of  course  poor  hubby  has  to  go  so  he  can 
keep  up-to-date  on  the  newer  things  of  his  business. 
See  what  happened  here  last  week. 

"Last  meeting  night  Joe  Burns'  wife  went  to  the 
dressmaker  and  when  she  was  through  it  occurred  to 
her  that  it  would  be  pleasant  to  meet  Joe  at  the  hall 
and  they  could  take  in  the  last  show  at  some  moving 
picture  house.  She  came  up  to  the  hall  and  asked  for 
Joe.  Our  rapid  thinking  conductor  at  the  door  said 
that  they  were  working  overtime  and  Joe  had  volun- 
teered to  work  in  his  place  so  the  conductor  could 
attend  the  meeting  and  pay  his  dues.  Toomey  was 
out  after  cigars  and  he  met  Mrs.  Burns  at  the  foot 
of  the  stairs.  She  mentioned  that  she  was  up  looking 
for  Joe.  Toomey  didn't  wait  to  hear  any  more  but 
said  that  Joe  was  a  trustee  of  the  sick  benefit  and 
he  had  gone  over  on  the  w^est  side  to  visit  a  brother 
who  was  laid  up  with  rheumatism.  He  excused  him- 
self and  ran  upstairs;  at  the  door  he  told  the  con- 
ductor of  meeting  Mrs.  Burns  and  the  story  he  told 
her.  They  thought  the  best  thing  to  do  would  be  to 
run  after  her  and  apologize.  She  was  out  at  the  corner 
waiting  for  a  car  when  Jack  ITaynes  came  along  and 


told  her  that  he  had  just  left  Joe  over  at  the  central 
station,  where  they  were  making  important  tests  and 
Joe  was  observing  them  in  the  interests  of  the  lodge. 
"Well,  Joe  got  home  at  his  regular  time  and  his  wife 
very  sweetly  asked  him  about  the  proceedings  at  the 
meeting.  She  let  him  tell  about  the  great  benefits  he 
w^as  deriving  from  the  educational  feature  and  then 
she  told  him  what  she  thought  of  engineers  in  general 
and  himself  in  particular." 

Gaynor's  talk  made  considerable  impression  and 
under  the  head  of  the  good  of  the  order  it  was  regu- 
larly put  and  carried  that  the  conductor  be  given  a 
monopoly  in  imparting  information  to  visiting  ladies, 
and  all  other  members  were  required  to  refer  visitors 
to  the  conductor  so  that  they  would  receive  the  brand 
of  information  they  were  used  to  getting. 

The  question  box  had  a  few  inquiries  of  local  in- 
terest about  the  manner  in  which  certain  work  could 
be  done.  The  discussions  of  the  questions  were  quite 
general,  the  most  noticeable  thing  about  these  discus- 
sions being  the  unusual  faculty  of  the  members  for 
wandering  from  the  subject.  One  brother  started  to 
tell  how  he  would  get  out  follower  bolts  that  would 
break  before  they  would  start  to  unscrew  and  he 
wound  up  with  an  analytic  discourse  on  the  erosion 
of  turbine  blades. 

Convention  delegates  should  be  electrocuted  after 
they  have  made  their  report.  This  would  save  the 
members  from  listening  to  the  stereotyped  preamble 
to  everything  they  say.  Here  is  the  first  one  we  got 
from  Toomey.  "Coming  down  the  hill  from  the  depot 
in  the  convention  city  I  met  one  of  the  local'  committee 
who  was  changing  a  rear  tire  on  his  Lozier  and  he 
used  an  ordinary  carpenter's  brace  with  an  inserted 
chuck  large  enough  to  grasp  the  outside  of  the  clamp 
nuts.  I  find  a  lot  of  places  around  my  plant  where 
the  brace  is  useful  for  other  things  than  boring  holes, 
for  example,  opening  and  closing  small  valves  from 
which  the  wheels  have  been  lost  or  broken,  or  where 
it  is  desired  to  keep  certain  persons  from  using  the 
valves.  For  grinding  in  valves  the  job  can  be  done 
better  and  more  quickly  if  the  hand  wheel  is  removed 
and  a  brace  used  in  its  place.  It  is  the  best  tool  for 
opening  the  valves  on  anhydrous  ammonia  drums,  as 
they  are  small  stemmed  and  are  packed  tight.  For 
tapping  out  holes  the  ratchet  brace  is  better  and  more 
convenient  than  a  tap  wrench  or  the  ever  ready 
monkey  wrench.  It  is  handy  for  twisting  wires  when 
a  strong  and  flexible  wire  is  needed  for  cleaning,  out 
piping  or  sewers. 

"The  greatest  use  of  a  brace  I  ever  saw  was  on 
a  job  a  cub  engineer  did  who  did  not  realize  what 
good  ingenuity  he  was  applying.  He  was  running  a 
15-hp.  engine  and  one  morning  when  he  overslept  he 
started  it  too  quickly  and  nearly  broke  it  up  with 
water.  There  was  a  cold  shut  in  one  corner  of  the 
connecting  rod  strap  and  the  jar  from  the  water 
opened  it  up.  He  was  afraid  to  tell  the  boss  and  ask 
for  a  new  one,  so  he  picked  up  a  piece  of  3  by  1-in. 
iron  and  made  one.  He  had  a  ^-in.  tapered  reamer 
and  with  a  hole  in  a  piece  of  2  by  ^-in.  iron  for  a 
bearing  for  the  large  end  and  a  spike  in  a  hardwood 
block  for  a  center,  he  sixrfaced  that  strap  on  its  4 
sides.  His  driving  power  was  applied  with  an  old 
brace  and  his  work  was  made  to  feed  up  to  the 
reamer  by  the  screw  of  the  bench  vise  as  it  pro- 
jected through  the  back  of  the  vise.  The  finished 
job  was  first  class  and  the  young  fellow  thought  he 
was  only  following  the  precept  that  says :  'Self  pres- 
ervation is  the  first  law  of  nature.'  " 
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Cash  Paid  For  Ideas  Accepted.     Sketches  Desirable. 
We  Xake  '^he  drawings 


ELEVATOR  CABLE  ARRANGEMENT 

^ACCOMPANYING  sketch  shows  the  cable  arrange- 
ment and  safety-brake  of  a  traction  elevator  in- 
stalled in  a  New  York  hotel.  As  the  machme  is  a 
new  one  on  the  market  and  a  departure  from  eleva- 
tors now  in  use  this  description  may  be  of  interest  to 
engineers  who  are  not  familiar  with  it. 

Cable  arrangement  is  a  striking  feature  and  ap- 
pears to  be  an  improvement  on  that  used  at  present. 
As  shown  in  the  sketch,  the  lift  and  drive  cables  are 
entirely  separate  from  one  another.  The  lift  cable 
is  simply  a  single  length  having  but  one  bend  in  it, 


CABLE  H/TCH- 


O/L  D/ISHPOr »-\ 


Off/l^E  SHATT 


-BRAKE 


-CO  UN  TEff  WE/GH  T 


^CABLE 


H/rCH 


DIAGRAM  OF  ELEVATOR  CABLE  SYSTEM 

the  ends  being  fast  to  car  and  counterweight  respec- 
tively, this  naturally  tends  to  lengthen  the  life  of  the 
cable  and  reduces  the  labor  cost  when  a  renewal  be- 
comes  necessary. 

The  driving  cable  is  made  fast  in  a  hitch  near  the 
bottom  of  the  shaft,  and  leads  up  and  over  the  sheave 
in  the  counterweight,  down  to  the  sheave  A,  up  over 
the  driving  sheave  B,  down  to  the  counterweight 
again  passing  over  the  under  face  of  the  sheave  and 
up  to  and  over  the  sheaves  C  and  D  and  is  finally 
hitched  near  the  end  of  the  tiltbar  which  operates 
on  the  lever  principle  and  supports  the  weight  of  the 
car  and  counterweight. 


It  will  readily  be  seen  that  the  tractive  energy  re- 
quired to  start  the  car  depends  entirely  on  the  weight 
supported  by  the  tiltbar.  The  heavier  the  bar  is 
loaded,  the  more  tension  is  exerted  by  the  tiltbar  on 
the  drive  cable,  thus  increasing  the  traction.  This 
method  eliminates  to  a  great  extent  the  waste  of  cur- 
rent which  is  common  where  the  traction  is  fixed. 

The  safety  arrangement  is  a  practical  as  well  as 
novel  one.  The  drive  cable  which  is  weaker  than  the 
lift  is  designed  to  part  when  there  is  any  under  strain ; 
this  causes  the  tiltbar  to  drop  into  the  brake  under  it; 
the  oil  dashpot  shown  in  the  sketch  is  designed  to  ab- 
sorb the  sudden  shock  due  to  such  action. 

A.   Pohlman. 

COVERING  HOLES  IN  AIR  PUMP  CASING 

JN  a  plant  where  the  writer  was  employed  there  was 
a  La  Blanc  condenser  with  turbine-driven  centrif- 
ugal water  pump  and  air  pump.  Both  pumps  were 
in  one  unit;  i.  e.,  the  propellers  of  both  pumps  were 
mounted  on  one  shaft  and  the  casings  of  the  pumps 
were  bolted  together.  Speed  of  pumps  was  1500 
r.p.m.  and  the  water  supply  for  the  air  pump  was  fil- 
tered  city  water.     After  the   pumps   were   in   opera- 


AIR  PUMP   WHICH   DEVELOPED   HOLES 

tion  about  8  months,  several  holes  about  the  size  of 
the  point  of  a  lead  pencil  developed  in  the  air  pump 
casing  at  A,  as  shown  in  the  cut.  When  the  pump 
was  stopped  a  form  was  built  about  the  casing  at 
this  point  and  filled  with  concrete ;  the  pump  did  good 
work  until  a  new  casing  was  received. 
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The  new  casing  developed  a  hole  in  the  same  place 
in  about  6  months.  Some  asphaltum  paint  and  sheet 
packing  were  put  over  the  hole  and  a  form  of  tin  put 
on  and  filled  with  concrete  without  stopping  the 
pump.  About  3  weeks  later  a  hole  developed  at  B 
and  later  another  at  C ;  these  were  repaired  in  the 
same  way  by  extending  the  form  and  filling  it  with 
concrete.  The  metal  seemed  to  be  cut  away,  possibly 
bv  the  water  due  to  the  high  speed  of  the  rotor. 

C.  E.  N. 

WATER    COLUMN    CONNECTIONS 

J  READ  with  interest  the  friendly  criticism  on  the 
method  of  connecting  up  a  water  column,  appearing 
on  page  947  of  the  October  1  issue  of  Practical  Engi- 
neer, by  Thos.  C.  Robinson,  as  given  by  the  writer  in 
the  September  1  issue. 

In  response  I  wish  to  say,  that  the  better  practice 
warrants  the  use  of  ground  unions  on  pipe  sizes  up 
to  3  in.,  as  these  are  more  reliable  than  the  packed 
joint  union,  and  when  properly  put  on  a  pipe,  and  the 
pipe  in  line,  will  make  a  lasting  and  dependable  joint. 
In  support  of  this  contention,  let  Mr.  Robinson  ask 
the  insurance  inspector's  opinion  on  his  next  visit  to 
the  plant. 

In  regard  to  making  repairs  on  the  column  when 
under  pressure,  I  did  not  mean  that  it  was  advisable 
to  take  the  column  down  while  the  boiler  was  under 
])ressure,  but  that  oftentimes  a  gage  cock  will  leak  or 
the  blowofif  valve  at  the  water  column  will  need  re- 
pairs. Then  again,  the  nipple  that  usually  connects 
the  tee  used  in  the  connection  to  the  water  space  of 
the  boiler,  and  the  blowoff  valve  have  been  known  to 
break.  When  valves  are  used  in  the  connections,  these 
repairs  may  be  made  without  difficulty  and  the  neces- 
sity of  emptying  the  boiler,  even  though  we  wait  until 
pressure  is  all  off. 

Connecting  the  steam  gage  to  the  water  column  is 
not  necessary  to  the  operation  of  the  column,  but  is 
done  in  my  practice  for  the  following  reasons : 

To  connect  the  gage  at  any  other  place,  as  to  the 
shell  or  steam  pipe,  is  inconvenient;  the  small  pipe 
leading  to  the  gage  is  not  very  strong  and  when  of 
any  length  and  exposed,  is  liable  to  injury,  and  the 
longer  the  pipe  the  more  liable  to  become  clogged. 

When  connected  as  suggested,  the  gage  can  be 
seen  when  looking  at  the  water  level,  and  this  is  desir- 
able, and  when  the  attendant  looks  at  the  water  level, 
he  sees  the  gage  and  usually  this  leads  to  the  main- 
tenance of  steadier  pressure. 

In  regard  to  blowing  down  a  column,  the  fact 
that  the  greater  part  of  the  discharge  is  steaip  when 
valves  are  not  provided,  is  due  to  the  fact  that  the 
steam  moves  through  the  pipe  with  less  friction  than 
the  water  to  begin  with,  and  as  the  direction  of  the 
steam  is  downward  to  begin  with,  and  that  of  the 
water  is  at  right  angles  to  this  direction,  the  steam 
has  a  dampening  effect  on  the  water  flow,  the  same 
as  when  2  drip  pipes  discharge  into  a  tee,  one  will 
hold  back  the  other. 

The  writer  does  not  say  that  the  movement  of 
water  in  the  glass  under  all  conditions  is  a  correct 
indication  of  the  water  level,  but  maintains  it  is  one 
of  the  best  signs  that  the  connections  are  clear.  In 
many  gage  cocks,  while  the  shank  is  cut  with  a 
standard  of  y^  or  -yi  in.  thread,  the  hole  through  the 
shank  is  3/16  in.  or  even  less.  \\^ater  gage  valves 
which  the  writer  has  examined  have  had  an  opening 
of  at  least  ^  in.  at  the  smallest  place,  unless  pro- 
vided with  some  kind  of  ball  valve  to  shut  off  the 
glass  automatically  when  it  breaks. 


Therefore,  the  writer  would  rather  have  a  column 
provided  with  2  water  glasses  on  opposite  sides  of 
the  column,  which  showed  the  water  to  move  up  and 
down  slightly,  due  to  natural  conditions  within  the 
boiler,  than  to  have  gage  cocks,  because  the  opening 
is  larger  and  not  so  liable  to  clog  up.  Receiver. 


COMPRESSION   IN   CORLISS   ENGINE 

JN  answer  to  M.  W.  in  the  Sept.  15  issue  in  regard 
to  the  proper  valve  setting  of  a  Corliss  engine,  F. 
L.  Johnson  states  in  the  last  paragraph,  "This  valve 
setting  (16  by  43  in.  at  96  r.p.m.)  should  give  an  in- 
dicator diagram  similar  to  the  sketch,  which  repre- 
sents the  best  possible  steam  distribution  in  a  Cor- 
liss engine  cylinder."  The  diagram  shown  in  his 
Fig.  2  shows  little  compression,  the  corner  being  only 
slightly  rounded.  The  question  of  what  is  the  proper 
amount  of  compression  will  never  be  settled  satis- 
factorily to  all  engineers ;  but  at  the  Kansas  State 
University  a  10  by  30-in.  noncondensing  Corliss  en- 


COMPRESSION    CONSIDERED    IDEAL    FOR    CORLISS     ENGIN^E    BY 
MR.    HAWKINS 

gine  with  about  7  per  cent  clearance  and  running  at 
a  speed  of  112  r.p.m.  gave  the  highest  steam  economy 
with  compression  to  about  45  per  cent  of  the  abso- 
lute initial  pressure.  The  exact  compression  which 
should  be  carried  on  engines  of  different  types  and 
speeds  cannot  always  be  determined  without  trial. 
Professor  Carpenter  at  Sibly  College  made  a  similar 
test  on  a  triple  expansion  engine  and  found  that  as 
the  compression  increased  so  did  the  steam  consump- 
tion, but  he  did  not  use  a  compression  lower  than  42 
per  cent  of  the  initial  pressure.  Although  I  have 
never  had  the  opportunity  to  make  accurate  tests 
along  this  line,  I  believe  that  a  Corliss  engine  will 
give  better  steam  economy,  and  run  much  more 
quietly  especially  at  high  piston  speeds,  with  higher 
compression  than  Mr.  Johnson  states,  and  would  sug- 
gest that  the  proper  compression  be  about  as  shown 
dotted  on  his  diagram.  J.  C.  Hawkins. 


R 


AIR  IN  BOILERS 

EFERRING  to  the  article  "Air  in  Boilers"  on  page 
947  of  Oct.  1  issue.  I  think  I  could  give  another 
suggestion,  but  it  may  not  apply  to  Mr.  Holleran's 
statement. 

Where  I  am  employed  we  have  2  Wickes  vertical 
water-tube  boilers.  On  Saturday  nights,  in  warm 
weather,  we  let  the  fire  go  out  in  both  boilers,  one 
of  which  is  cooled  down  for  cleaning. 

After  this  boiler  is  cleaned  it  is  filled  with  city 
water.  Fire  was  always  started  early  Monday  morn- 
ing under  both  boilers  at  the  same  time.  Soon  after 
starting  we  had  the  same  trouble ;  the  pressure  would 
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fall  fast.  On  the  boiler  which  had  been  cleaned  pre- 
viously, the  water  would  rise  from  the  first  gage  until 
it  was  out  of  sight  and  had  to  be  blown  down.  This 
showed   that  the   boiler   had   not   been   steaming. 

After  going  under  the  boiler  where  the  blowoff  pipe 
enters  the  boiler,  we  found  that  we  could  lay  our 
hands  on  the  bottom  drum ;  this  showed  that  the  water 
had  not  been  in  circulation  long.  These  boilers  have 
the  circulation  of  a  U-shaped  boiler.  After  this  the 
cold  boiler  was  always  fired  first  until  the  hand  on 
the  gage  raised  off  the  pin,  then  fire  was  started  under 
the  other  and  we  had  no  more  trouble. 

Otto  H.  Dreyer. 


VETERAN  ENGINE  STILL  WORKING 

JNDICATOR  diagrams  herewith  are  from  an  18  by 
48-in.  Reynolds  Corliss  engine,  running  72  r.p.m., 
noncondensing;  has  been  in  service  about  30  yr.,  during 
which  time  it  has  been  through  2  fires  and  partially 
rebuilt  once. 

Diagram  No.  1  was  taken  about  4:30  one  morning 
after  the  watchman  called  us  out  of  bed  with  the 
information  that  someone  whom  he  could  not  catch, 
had  been  monkeying  with  the  engine.    No.  2  was  taken 
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GOOD    CARDS    FROM    OLD    ENGINE 

after  a  little  adjusting,  and  No.  3  some  hours  later. 
The  coal  consumption  on  the  5  days  following,  for  11 
hr.  was  4650  lb.  of  Hocking  screenings,  which  we  con- 
sidered good,  as  we  heat  considerable  space  with  live 
steam,  and  run  5  dry  kilns. 

Last  winter  the  exhaust  chamber  developed  a  crack 
24  in.  long,  which  was  fixed  by  welding;  also  an  old 
crack  clear  around  the  crank  end  exhaust  port,  which 
had  been  repaired  in  the  days  before  cast-iron  welding 
was  known,  by  boring  out  cylinder  14  in.  and  putting 


in  a  bushing.  In  the  welding  process  this  bushing 
sprung  1/32.  in.,  which  we  scraped  out  by  hand,  as  we 
are  going  to  consign  the  old  engine  to  the  scrap  heap 
and  get  a  new  one  in  a  year  or  so. 

Taking  it  all  in  all,  considering  the  conditions  the 
engine  is  in,  we  think  the  cards  are  pretty  fair  in  com- 
parison with  some  taken  before  T  came  here. 

Assistant 


CHANGING  CHIEFS 


o 


UR  chief  engineer  was  one  good  fellow.  Every- 
body in  the  plant  liked  him.  Things  ran  along 
with  little  trouble.  When  the  boilers  fired  hard  he 
put  on  an  extra  man.  When  the  repair  man  cleaned 
a  boiler,  chief  would  say,  "Well,  how  is  she  Bill?" 
and  the  repair  man  would  answer,  "Oh,  pretty  fair." 
And  the  boiler  would  be  closed  and  started  on  its  way, 
making  steam  at  Bill's  say  so. 

Some  time  ago  our  chief  came  in  to  bid  us  all 
"goodbye."  It  seems  the  company  did  not  appre- 
ciate him  and  would  not  get  him  necessary  supplies; 
they  thought  he  had  too  much  help  and  that  it  was 
costing  too  much  per  kw.  for  power. 

We  were  all  surprised,  as  we  thought  our  chief 
was  the  last  word  in  engineering,  and  if  anybody 
could  make  the  kw.'s  cheap,  he  could.  But  it  seems 
the  company  thought  differently. 

Anyway,  one  of  our  operating  engineers  was  in- 
stalled as  chief,  which  made  us  all  jealous,  of  course. 
The  first  thing  he  did  was  to  call  us  all  together  and 
give  us  a  little  talk  like  this :  "Now,  men,  I  am  put 
on  as  chief  to  clip  a  little  of  the  kw.  cost,  and  I'm 
going  to  do  it  with  the  help  of  this  force ;  but  I'm 
going  to  do  it  or  let  someone  else  have  a  try."  Turn- 
ing to  the  repair  man,  he  said,  "We  will  start  to  clean 
No.  1  boiler  when  the  load  goes  ofif  tonight ;  take  all 
the  help  you  can  use,  give  her  a  good  cleaning  and 
have  her  ready  for  the  peak  load  tomorrow  afternoon, 
if  it  is  possible." 

The  repair  man  said,  "We  cleaned  No.  1  last 
week."  The  chief  said,  "All  right,  just  do  as  I  say." 
I  laughed  to  myself,  for  I  had  seen  Bill  clean  a  boiler 
and  so  had  the  chief.  Bill  used  to  cut  the  boiler  out, 
about  half  past  10,  p.m.,  and  cool  it  down  as  quickly 
as  possible,  open  it  up  and  then  he  and  the  helpers 
would  go  to  sleep. 

This  was  the  way  he  intended  to  do  it  this  time. 
But  just  as  he  got  the  ashes  out  and  cleaned  from  the 
back  end  and  the  boiler  washed  out,  who  arrives  but 
chief!  He  said,  "Well,  how  is  she  Bill,  been  inside?" 
And  poor  Bill  was  so  much  surprised,  he  said,  "Yes, 
sir,  and  she's  clean,  just  as  I  told  you."  The  chief  said 
nothing,  but  started  for  his  ofifice,  and  the  next  thing 
we  knew  he  was  in  our  midst,  dressed  in  a  suit  of 
overalls  made  union  shape;  taking  the  extension  light 
from  Bill's  nerveless  hand  he  crawled  in  through  the 
front  manhole.  He  was  in  about  10  min.,  and  when 
he  came  out  he  gave  Bill  such  a  nice  quiet  talking  to 
that  Bill  wanted  to  get  through,  but  the  chief  would 
not  hear  of  it. 

The  only  part  of  the  conversation  I  heard,  was. 
"Bill,  you  can  lie  to  me  about  anything  else  you  please, 
but  don't  lie  about  the  condition  of  the  boilers." 

They  sprayed  kerosene  all  over  the  inside  of  the 
boiler,  especially  the  back  head  and  tube  ends,  closed 
it  up  and  went  to  sleep.  They  slept  about  4  hr.,  then 
had  breakfast  and  opened  it  up.  By  scraping  and  dig- 
ging they  removed  about  2  bushels  of  scale  and  some 
of  it  was  pretty  thick  and  some  was  an  accumulation 
of  old  scale  formed  into  a  solid  mass.     They  washed 
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it  out,  closed  it  up  and  filled  it  with  water  and  most  of 
the.  tubes  on  the  bottom  rows  were  leaking;  then  he 
had  the  flues  scraped  and  in  some  of  them  the  scraper 
had  to  be  driven  through  with  a  sledge  hammer;  then 
he  rolled  the  leaking  tubes  and  put  a  fire  under  it  and 
had  steam  up  in  time  for  the  peak  load. 

He  went  through  all  the  boilers  the  same  way, 
with  the  same  result,  and  he  is  feeding  a  boiler  com- 
pound, as  he  says  he  only  got  the  rough  of  it  out. 

Now,  we  can  run  through  the  peak  load  with  one 
boiler  cut  out  and  have  one  less  man  in  the  boiler  room. 
We  get  more  waste  to  clean  with,  better  oil,  but  con- 
siderably less  of  it. 

We  have  2  new  indicators  and  reducing  wheels 
and  a  power  cleaner  for  the  economizer  tubes. 

We  are  not  docked  when  we  lose  a  day  and  every- 
thing is  lovely,  still  the  help  does  not  like  the  chief, 
strangely  enough  he  does  not  seem  to  care,  as  he  has 
cut  down  the  coal  consumed  per  kw.  about  half  a 
pound,  and  that  was  his  object.      Thomas  Sheehan. 


CREEP  OF  BELTS 

'PHE  writer  is  an  interested  reader  of  Practical  Engi- 
neer and  has  read  the  article  on  "Creep  of  Belts" 
by  W.  F.  Schaphorst,  in  the  September  15  issue. 

The  writer  does  not  quite  grasp  the  point  Mr. 
Schaphorst  makes  when  he  says  on  page  889,  "When 
power  is  transmitted  by  a  belt  it  is  thus  evident  from 
the  above  that  creeping  must  occur  between  the  belt 
and  both  the  driving  and  driven  pulleys,  and  that  the 
number  of  revolutions  made  by  the  driven  pulley  is 
not  so  great  as  determined  by  the  formula 

N,  d," 

N,  = . 

d. 
In  order  to  place  the  writer's  point  before  you,  we 
would  state  that  he  is  operating  a  120-in.  blower,  with 
an  open  belt  20/64  in.  thick,  driving  pulley  24  in.  diam- 
eter, driven  pulley  20  in.  diameter.  Speed  of  driving 
pulley  285  r.p.m. 

Substituting  these  values  in  the  above  formula,  we 
285  X  24.3125 

have  N,  = =  341.12 

20.3125 
The  writer  has  taken  the  speed  of  the  driven  pulley 
with  a  speed  indicator  carefully  and  finds  it  to  be 
341  r.p.m.  This  he  believes  rather  to  upset  the  state- 
ments made  in  this  article,  or  else  the  writer  has  over- 
looked some  vital  point  which  he  believes  Mr.  Schap- 
horst will  be  glad  to  explain  through  your  columns. 

I.  R. 
I  have  checked  I.  R.'s  figures  and  find  341.12  r.p.m. 
to  be  correct  with  substitutions  made  in  the  formula 

N,d, 


N,  =  . 


The  speed  indicator  reading,  however,  is  confessed- 
ly large.  1.5  per  cent  frequently  being  allowed  for 
creep.  This  would  bring  the  speed  of  the  driven  pul- 
ley to  about  341.12—  (341.12  X  .015)  =336  r.p.m.  in- 
stead of  341  as  actually  determined. 

Nevertheless  341   r.p.m.  would   be   mathematically 
possible  by  using  a  very  wide  belt,  thus  reducing  the 
unit  stress  in  the  pulling  side  of  the  belt  to  such  an 
E  +  f, 

extent  that  the  ratio would  be  nearly  unitv. 

E-ff^ 

Since  such  conditions  would  hardly  exist  in  prac- 
tice the  writer  is  of  the  opinion  that  a  slight  error  was 
made  by  T.  R.  in  reading  the  revolutions  of  one  of  his 


pulleys  despite  his  declaration  to  the  contrary.  The 
only  other  possible  explanation  would  be  that  the  belt, 
while  readings  were  made,  was  pulling  zero  load.  This 
also  is  improbable  where  the  belt  is  driving  a  blower. 

Both  pulleys  should  be  read  simultaneously,  if  pos- 
sible, and  with  great  care.  By  extending  the  observa- 
tion over  a  period  of  10  min.  and  dividing  the  total 
revolutions  during  that  time  by  10,  results  should  be 
more  satisfactory. 

A  belt  that  pulls  with  no  slip  and  with  inappre- 
ciable creep  is  a  rarity,  and,  as  the  writer  showed  in 
the  first  article,  the  steel  belt  can  approach  that  state 
more  closely  than  can  a  leather  belt  because  of  the 
higher  modulus  of  elasticity  of  steel. 

W.  F.  Schaphorst. 


OVERHEATED    BABBIT:    INDICATOR    CARDS 

I  SAW  an  article  in  July  15  issue  of  Practical  Engi- 
neer about  overheated  babbit.  Something  similar 
to  this  came  under  my  observation  once.  It  was 
caused  by  the  washer  on  the  crankpin  clamping  the 
rod  brass.  As  the  brass  warmed  a  little  it  expanded 
and  in  a  few  minutes  it  was  hot  and  the  babbit  started. 
The  engine  was  slowed  down,  ran  a  couple  of  minutes, 
then  stopped;  meanwhile  the  crankpin  was  deluged 
with  oil.  Upon  examination  it  was  found  a  narrow  strip 
of  babbit,  about  ^  in.  wide,  had  been  entirely  melted 
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out.  The  rest  of  the  babbit  was  in  good  condition,  the 
melted  portion  occurring  next  the  crankpin  washer. 
Brass  was  repaired,  and  paper  washers  used  between 
end  of  pin  and  washer.  No  more  trouble  was  experi- 
enced. 

I  was  called  upon  to  indicate  a  16  by  36-in.  Corliss 
engine.  The  purchaser  had  it  erected  by  a  man  sup- 
posed to  be  a  good  erector.  There  was  a  double  ec- 
centric and  I  found  the  engine  in  condition  shown  by 
card.  The  engine  was  making  more  or  less  noise. 
After  throwing  exhaust  eccentric  ahead,  and  making 
a  few  changes  in  rods,  I  obtained  card  2. 

Tom  Jones. 


Plans  are  under  way  for  the  erection  of  a  big  power 
generating  plant  in  Syracuse,  to  furnish  power  for  the 
lines  of  the  New  York  State  railways,  and  current  for 
the  Syracuse  Lighting  Co. 
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SHAFT  GOVERNOR  ACTION 

J  WAS  much  interested  in  that  governor  question 
which  relates  to  a  change  in  lead — page  950,  Oct.  1 
issue.  The  answer  given  on  the  next  page  is  correct, 
but  I  would  offer  something  further  in  connection  with 
the  matter  that  may  be  of  interest  to  your  readers. 

Nearly  all,  if  not  all,  shaft  governors  involve  the 
same  principle,  that  of  shifting  the  eccentric  to  change 
its  throw  and  also  change  the  angle  of  advance.  In 
some  governors — the  Erie,  for  instance — the  eccentric 
is  constrained  to  move  across  the  shaft  in  a  straight 
line  path,  and  at  right  angles  to  the  center  line  of  the 
crank.  With  such  a  governor  lead  remains  constant 
for  all  points  of  cutoff,  the  throw  of  the  eccentric  de- 
creases, angle  of  advance  increases,  all  the  steam 
events,  excepting  the  lead,  occur  earlier. 

In  some  other  governors  the  eccentric  swings 
across  the  shaft  in  a  curved  path,  then  the  lead  in- 
creases or  decreases  as  cutoff  becomes  earlier,  accord- 
ing to  whether  a  direct  or  indirect  rocker  arm  is  used. 
When  the  eccentric  is  hung  on  the  same  side  as  the 
crank,  the  load  increases  as  cutoff  becomes  earlier. 
But  if  the  eccentric  is  hung  180  deg.  from  the  crank, 
then  the  lead  decreases  as  cutoff  becomes  earlier ;  this 
occurs  with  a  direct  rocker  and  direct  valve.  With  an 
indirect  rocker  or  valve,  the  opposite  conditions  will 
occur,   concerning  lead. 

When  the  eccentric  is  on  the  same  side  as  the 
crank,  but  not  on  the  center  line  of  the  crank  (that  is, 
suspended  on  one  side  of  the  center  line),  the  lead 
decreases  as  cutoff  occurs  earlier. 

The  Begtrup  governor  may  either  increase  or  de- 
crease the  lead  as  cutoff  occurs  earlier,  according  to 
whether  a  direct  or  an  indirect  rocker  arm  or  valve 
is  used,  as  before  explained. 

In  some  other  makes  of  governors  the  eccentric  is 
turned  around  the  shaft  so  as  to  vary  the  angle  of 
advance  without  changing  the  throw,  and  because  of  a 
double  valve  being  used  the  point  of  cutoff  only  is 
affected,  the  other  events  remaining  the  same. 

It  is  an  open  question  whether  it  is  preferable  to 
have  the  lead  constant  or  to  have  it  change  as  the 
cutoff-  changes.  It  would  be  interesting  to  hear  what 
Practical  Engineer  readers  have  to  offer  on  this  sub- 
ject. Charles  T.  Mason. 


WATER  HEATING  KINK 

Concerning  the  exhaust  steam  connections 
which  O.  B.  C.  has  connected  to  his  feed  pump, 
in  which  he  uses  hot  water  from  the  discharge  pipe  to 
condense  the  steam,  I  would  suggest  that,  if  he  has 
no  other  use  for  the  exhaust  steam,  he  install  some 
kind  of  an  oil  separator  in  the  exhaust  line  and  then, 
instead  of  using  water  from  the  discharge  line,  that 
water  from  the  tank  line  be  used  to  condense  the 
steam.  Or  he  can  place  the  condenser  in  the  main 
suction  line  and  run  condensing  all  the  time.  This 
change  will  not  heat  the  water  quite  so  hot  as  it  does 
at  present;  but  he  will  gain  just  as  many  heat  units 
as  he  does  now,  and  use  less  steam,  as  he  is  pumping 
some  of  the  water  against  pressure  the  second  time. 
If  placed  in  the  tank  line,  the  valve  in  that  line  could 
be  left  open  just  enough  to  condense  the  steam,  and 
the  balance  of  the  water  taken  from  the  pond  line. 
There  are  some  small  pumps,  notably  the  "Marsh," 
in  which  the  exhaust  steam  line  is  connected  directly 
to  the  suction  line,  and  the  pump  runs  condensing 
after  it  is  started.  J.  C.  H. 


IMPROVING  THE  WATER  SYSTEM 

QN  taking  charge  of  my  present  power  plant  I  found 
a  weak  water  system.  We  have  a  well  of  fine 
water  coming  out  of  sand  rock.  The  well  is  60  ft. 
deep,  dug,  and  blown  out  big  at  the  bottom ;  qur  roof 
tank  is  100  ft.  above  the  water,  making  a  good  lift. 

The  old  system  was  built  on  this  plan :  A  pump 
jack  built  up  on  an  old  wood  frame,  with  a  bent  plun- 
ger rod,  that  could  not  be  packed,  threw  water  as  high 
as  your  head.  The  guides  were  wired  to  the  frame, 
the  wires  would  break,  and  then  it  would  move.  A 
brass  cylinder  hung  down  almost  to  the  bottom  on 
the  end  of  a  2-in.  pipe,  with  ^-in.  sucker  rods  that 
would  break  and  flop  against  the  sides  of  the  pipe. 
They  had  worn  out  the  threads,  pulling  this  pumping 
plant  out  of  the  well,  and  putting  it  back.  The  stroke 
was  2  ft.,  brass  barrel  4  in.  by  42  in. 

I  had  not  run  2  weeks  till  it  broke  down  one  Sun- 
day night,  but  I  had  enough  water  to  put  me  through. 
Next  day  we  pulled  it  out  and  fixed  the  rods ;  this  took 
all  day.  When  we  tried  it,  in  the  evening,  all  was 
right  for  about  15  min.,  when  the  rods  pulled  apart. 
We  piped  water  across  from  the  lumber  yard  and  used 
city  water  that  night. 

Next  day  the  boss  handed  me  2  ejectors  that  he 
had  in  stock,  but  for  some  cause  they  had  never  felt 
water  go  through  their  veins.  The  electrician  and  my- 
self put  them  in  the  well — first  ejector  at  the  water, 
second  one  25  ft.  above.  At  4  p.m.  we  all  held  our 
breath  when  the  steam  was  turned  on.  There  was  a 
rush  of  steam,  showing  joints  were  good,  then  came 
that  song  of  the  jet  family  that  is  pleasant  to  hear. 
Eighty  pounds  of  steam  was  the  lowest  pressure  with 
which  we  could  pump  water  up  into  the  tank.  I  used 
this  method  for  5  months;  it  was  a  little  hard  on  the 
coal  pile.  One  day  we  collared  a  supply  man  and 
bought  55  ft.  of  galvanized,  4-in.  pipe,  plugged  and 
reamed  large  wood  sucker  rods,  had  a  new  plunger 
rod  made,  built  a  new  frame,  made  a  longer  connection 
rod,  and  braced  the  guides  with  straps  of  iron.  One 
year  has  passed  without  breakdowns. 

We  use  a  little  slide  valve,  6-hp.  engine,  and  4-in. 
leather  belt.  The  pump  runs  25  strokes  per  minute. 
The  advantage  is,  we  can  now  get  water  2  ways,  with 
high  or  low  steam.  When  I  repiped  the  steam  line, 
the  largest  pipe  they  had  was  1  in.  and  had  crooks 
galore.  I  started  out  with  l>4-in.  pipe,  then  down  to 
1^-in.,  then  to  1-in.  I  can  now  use  both  together  if 
needed.  The  jet  will  work  with  10  lb.  of  steam  less, 
but  I  use  it  only  enough  to  keep  it  in  order. 

G.  H.  Brough. 


EFFECTS  OF  SHIFTING  ECCENTRIC 

REFERRING  to  the  article  by  A.  C.  Waldron  on 
"Effects  of  Shifting  Eccentric  of  Slide  Valve  En- 
gine," published  Sept.  15,  card  No.  24  was  taken  with 
the  eccentric  set  165  deg.  ahead  of  the  crank  on  the 
backward  motion,  so  it  is  no  wonder  the  engine  ran 
backwards  as  he  says  it  did.  But  No.  23  is  the  one 
that  is  strange,  as  the  eccentric  is  set  175  deg.  ahead 
of  the  crank  on  the  backward  motion,  and  yet,  he 
says,  the  engine  would  run  forward. 

After  it  was  started  the  momentum  of  the  fan 
might  carry  it  over  center,  but  I  don't  see  how  he 
ever  started  it,  as  the  engine  has  everything  against 
it  before  passing  center. 

Also,  No.  13  shows  a  leak  past  the  piston  or  drip 
valve.  R.  M.   Packingham. 
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For  Saving  '^ime.    Work  and  'trouble 
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Repairing  a  Corliss  Engine 

JOE,  the  engineer,  brought  the  whole  assembly  of 
casting,  rocker  arms  and  valve  stem  in  to  us  while 
it  was  still  hot.  He  had  taken  out  the  4  bolts  at  H, 
the  hole  B  needed  a  new  bushing  the  worst  way  (the 
stem  did  shake  a  good  deal),  and  he  had  to  put  it  back 
so  they  could  start  up  again  after  dinner,  because  their 
other  Corliss  engine  was  too  light  to  carry  the  after- 
noon load. 

When  we  got  the  parts  stripped  off  the  bonnet 
casting,  we  found  the  turned  end,  on  which  the  rocker 
fitted,  broken  completely  off  as  shown  at  the  irregular 
lines  C  C  in  the  drawing — no  wonder  the  stem  -did 
shake  around  a  bit !  I  called  Joe  on  the  phone  and 
told  him  to  telegraph  the  factory  for  a  new  casting  at 
once  because  this  one  was  no  good  and  never  would 
be.  He  said  he  would  but  that  the  old  one  had  to  be 
fixed  up  to  run  until  the  new  part  came.  That  settled 
it.  I  would  fix  it  up  if  he  would  take  the  responsi- 
bility. 

So  the  casting  A  was  put  in  the  lathe,  bored  out 
on  the  end,  and  threads  cut  in  it.  Meanwhile  another 
man  had  bored  out  a  piece  of  cast  iron  G  to  fit  the 
old  bushing   (which  was  in  good  shape).     This  was 
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REPAIR   TO   A   CORLISS   ENGINE   VALVE   GEAR 

turned  to  3-in.  in  the  outside  and  one  end  threaded  to 
fit  very  snugly  in  the  threaded  end  of  A.  Liberal 
"rounds"  were  made  in  the  corner  to  reduce  the  chance 
of  future  breakage.  When  the  new  casting  had  been 
screwed  by  the  aid  of  a  4-ft.  bar,  I  was  sure  it  wouldn't 
work  loose. 

Joe  got  the  outfit  back  in  time  to  start  up  at  2 
o'clock  and  when  he  took  it  out  a  week  later  to  put  in 
the  factory  part,  it  looked  good  for  months  to  come. 
He  has  put  it  away  in  the  closet  with  the  "spares." 

D.  A.  Hawpson. 


To  Loosen  a  Rusty  Union 


I 


N  Gas  Power,  Even  Herbert  describes  a  method  he 
has  used  to  remove  a  rusty  union,  as  follows : 
The  pipe  was  a  waste  pipe  from  a  sink  and  the 
union  elbow  was  in  an  awkward  place  under  a  joist 
where  I  could  not  get  a  good  hold  on  it.  After  trying 
all  sizes  of  wrenches  up  to  36  in.  and  the  union  would 
not  let  go,  I  came  to  the  conclusion  that  it  was  neces- 
sary to  adopt  other  methods.  So  I  wrapped  a  rag 
around  the  union,  keeping  it  from  the  pipe  as  much 


as  possible  and  only  touching  the  elbow.  This  rag  I 
saturated  with  kerosene  and  set  fire  to  it,  but  had  to 
be  careful  not  to  set  the  joist  on  fire.  After  the  oil 
had  burned  out  the  elbow  let  loose  without  much 
effort,  the  heat  having  expanded  it  sufficiently  to 
loosen — it  perhaps  also  broke  the  rust. 


Repairing  a  Steam  Chest 

'pHE  steam  chest  on  a  hoisting  engine  cracked  half 
through  the  corner,  as  shown  in  sketch,  and  I  re- 
paired it  in  the  following  way : 

I  first  drilled  and  riveted  the  crack  together,  as 
shown  at  A  and  C,  to  prevent  its  cracking  any  farther 
across,  and  then  chipped  a  dovetailed  groove  the  length 
of  the  crack,  as   shown  at   B,  and   tamped   it   full  of 
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CRACKED  STEAM  CHEST  AND  METHOD  OP  REPAIR 

copper,  which  firmly  wedged  in  the  dovetailed  groove, 
and  as  the  rivets  held  the  crack  firmly  together,  it 
could  not  open  up,  no  matter  how  tight  the  copper 
was  tamped  in. 

This  proved  to  be  an  effective  repair  and  not  the 
slightest  trace  of  steam  escaped.  I  have  also  repaired 
cracked  steam  and  water  cylinders  in  the  same  way, 
by  chipping  a  dovetailed  groove  and  tamping  them 
tight  with  copper.  E.  Stevens. 


A  CHIMNEY  506  FT.  high,  the  tallest  in  the  world,  has 
been  built  for  the  Boston  and  Montana  smelters  at  Great 
Falls,  Mont.  Its  nearest  rival  is  40  ft.  shorter  and  the 
next  highest  in  America  is  140  ft.  shorter.  The  main 
barrel  of  the  chimney  has  an  inside  diameter  of  50  ft. 
at  the  top  and  about  65  ft.  at  the  base ;  its  discharge 
capacity  is  4,000,000  cu.  ft.  of  gas  per  minute.  There  are 
17,000  tons  of  brick  work  in  the  entire  structure  and  the 
foundation,  which  is  103  ft.  across  at  the  bottom  and  22 
ft.  6  in.  high,  contains  4300  cu.  yd.  of  concrete,  x^n 
octagonal  base,  78  ft.  6  in.  across  at  the  bottom  and  46 
ft.  high,  separates  the  main  barrel  from  the  foundation. 
A  dust  chamber,  478  ft.  long,  176  ft.  wide,  and  21  ft. 
high,  closely  hung  with  small  wires,  strains  the  smoke 
before  it  enters  the  chimney.  The  flue  which  leads  from 
the  dust  chamber  to  the  chimney  is  40  ft.  wide  and  1238 
ft.  long.  The  whole  chimney  has  an  acid-proof  lining. — 
Popular  Mechanics. 
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REJUVENATING  THE  PUMP 

An  Engineer  Gets  a  New  Pump  at  Small  Cost  and 
Much  Valuable  Experience 

Sabet 

IN   the   power   plant   of  a    factory,    the   boiler   feed 
pumps  consisted  of  2  single  plunger,  geared  power 
pumps  and  one  Knowles  suigle  steam  pump. 
The   power   pumps   were   of  the   old    Geo.    H. 
Corliss  make  and  were  about  40  yr.  old  and  had  been 
worn,  broken  and  patched,  and  generally  abused  until 
it  was  useless  to  try  to  run  them. 

The  Knowles  pump  was  almost  perfect  on  the 
water  end,  but  the  steam  end  was  in  bad  condition 
by  reason  of  lack  of  cylinder  oil. 

Altogether,  it  was  somewhat  of  an  uncertainty 
whether  the  water  could  be  kept  up  in  the  boilers. 
Two  pumps  were  required  in  the  daytime  and  one 
at  night  (if  they  ran  well). 

After  some  investigation,  the  engineer  told  the 
manager  that  if  he  would  buy  a  triplex  power  pump 
to  take  the  place  of  the  2  old  power  pumps,  he  would 
overhaul  the  steam  pump  and  make  it  operate  as  well 
as  it  did  when  new  and  without  expense  to  the  firm 
other  than  labor;  but  that,  until  he  had  a  dependable 
pump,  he  did  not  dare  to  dismantle  the  steam  pump. 

The  manager,  after  being  shown  the  conditions 
and  what  was  proposed,  agreed ;  and,  taking  the  en- 
gineer's specifications  (which  were  so  drawn  as  to 
enable  the  builders  of  any  standard  triplex  pump  to 
bid)  immediately  got  prices  and  information  on  what 
was  required.  Then,  calling  up  the  engineer,  he  said : 
"Here  are  the  figures,  with  complete  descriptions  ; 
pick  out  the  pump  which  will  give  us  the  most  value 
for  each  dollar  we  pay  for  it." 

When  the  new  triplex  pump  had  been  installed, 
the  Knowles  steam  pump  was  taken  out  and  carried 
to  the  factory  repair  shop,  where  it  was  completely 
dismantled  and  every  part  requiring  repair  or  renewal 
laid  aside  with  any  associated  parts  needed  to  facili- 
tate fitting  new  work,  and  the  remainder  of  the  pump 
carefully  stored  to  prevent  loss  or  damage  to  parts. 

First,  the  steam  cylinder  was  rebored,  about  1/16- 
in.  cut  being  required  to  true  the  bore ;  this  was  done 
by  strapping  the  cylinder  to  the  face  plate  of  a  lathe 
and  using  a  stationary  bar,  with  travelling  head,  on 
the  lathe  center.  This  was  done  because,  in  this  case, 
it  involved  less  work  than  to  set  cylinder  on  lathe 
carriage  and  revolve  the  bar  as  is  usually  done. 

Then  the  cylinder  was  taken  to  the  planer  and  the 
main  valve  seat  planed,  removing  the  least  amount 
that  would  give  a  true  surface;  this  was  a  full  1/16 
in.  Then  the  main  valve  was  planed  on  the  shaper 
in  the  same  way. 

There  being  no  material  at  hand  of  which  to  make 
new  piston  rings,  the  old  ones  were  carefully  peened 
until  they  fitted  the  new  bore  closely  and  then  the 
ends  were  slotted  and  a  piece  of  bronze  fitted  as  a 
tongue  piece  to  close  the  gap  at  the  ends  of  each 
ring  and  each  riveted  at  one  end  to  its  ring. 

The  piston  rings  and  their  grooves  in  the  piston 
being  considerably  worn,  the  piston  was  mounted  on 
an  arbor  and  grooves  trued  up  on  the  sides ;  as  of 
course  this  widened  the  grooves,  the  follower  plate 
was  taken  off  and  a  facing  chip  taken  off  of  piston 
to  allow  follower  plate  to  pinch  slightly  the  rings, 
then  the  rings  were  tried  in  the  grooves  and  lightly 
filed  on  their  edges  where  they  were  tightest  and  then 
finish  fitted  by  grinding  with  fine  emery. 


The  piston  rod  was  badly  worn,  being  in  one  place 
54  in.  under  size  and  presented  a  problem  which  was 
handled  by  making  an  entire  new  rod.  The  engineer 
had  found  in  the  store  house  an  old  bronze  pump  rod, 
history  unknown,  which  was  just  large  enough,  by 
careful  centering,  to  turn  up  to  make  the  new  one. 
Of  course,  this  was  not  quite  as  hard  on  the  surface 
as  a  drawn  rod  but  was  far  better  than  using  a  steel 
rod. 

The  auxiliary  valve  and  chest  now  claimed  atten- 
tion. The  auxiliary  valve  was  found  to  be  worn  so 
that  there  was  about  1/32  in.  play  in  the  chest,  ac- 
counting for  the  pump  not  working  at  all  without 
nearly  a  full  throttle. 

This  part  of  the  job  at  first  presented  the  most 
serious  obstacles,  but  was  handled  in  this  way.  The 
valve  chest  was  mounted  on  the  carriage  of  a  lathe 
and  bored  out  with  a  revolving  bar  carrying  2  cutting 
tools  set  opposite  each  other.  Careful  examination 
showed  that  1/16  in.  on  a  side  could  be  removed  with- 
out danger  of  leaving  auxiliary  port  walls  too  thin 
at  any  point. 

Then  the  auxiliary  valve  was  taken  in  hand  and 
a  paper  template  made  of  the  ports.  First,  a  line 
was  drawn  on  the  side  of  the  valve  opposite  the  ports 
for  its  entire  length  and  also  scribed  on  the  ends  of 
the  valve  for  future  use,  then  a  piece  of  heavy  manila 
paper  was  wrapped  snugly  around  and  cut  on  the 
line,  making  the  paper  an  exact  fit  over  the  whole 
valve  with  the  ends  opposite  the  ports.  The  ports 
in  the  valve  at  each  end  were  then  carefully  imprinted 
in  the  paper,  as  well  as  the  holes  for  the  taper  pin 
holding  the  T  head  of  the  valve  stem.  The  template 
was  then  taken  off,  the  ports  and  pinholes  cut  out, 
and  laid  aside. 

It  was  found  that  the  valve  was  centered  at  one 
end,  but  that  the  other  center  had  been  cut  away 
when  the  lot  for  the  valve  rod  head  was  milled ;  there- 
fore, this  end  was  carefully  recentered,  but  not  very 
deeply,  as  the  head  of  the  valve  was  not  thick  enough 
to  permit  of  a  larger  center.  The  valve  was  then 
mounted  on  lathe  centers  and  turned  off  about  3/32 
or  3/16  in.  on  the  diameter. 

Then  2  castings,  designed  to  be  fitted  up  as  pulley 
bushings  were  found  which  were  clean  and  free  from 
blowholes  or  sand  spots;  these  were  bored  out  0.003 
in.  diameter  less  than  the  size  to  which  the  valve 
had  been  turned  and  then  mounted  on  an  arbor  and 
a  roughing  cut  taken  off,  leaving  them  about  3/16 
in.  thick.  Thus  these  rings,  each  being  of  length 
equal  to  the  bearing  part  on  each  end  of  the  valve, 
would  act  as  bushings  to  the  valve. 

They  were  then  heated  to  q,  "black"  heat,  care 
being  taken  not  to  allow  them  to  become  even  slightly 
red  (as  cast  iron  heated  to  a  red  heat  does  not  contract 
to  quite  its  original  size  upon  cooling)  and  dropped 
onto  the  valve  and  allowed  to  cool  slowly. 

When  cool,  the  valve  was  again  placed  in  the 
lathe  and  turned  down  till  it  would  just  go  into  valve 
chest ;  then  it  was  carefully  brushed  with  a  verv  fine 
file  wherever  it  bore  hard  and  was  thus  brought  to 
a  good  working  fit. 

Then,  from  the  marks  made  on  the  end  of  the  valve, 
the  line  opposite  the  ports  was  redrawn  on  the  bush- 
ings; using  that  as  a  center  line,  the  paper  template 
was  wrapped  around  the  valve  with  its  ends  equally 
distant  from  the  center  line  and  the  ports  scribed  on 
the  bushings,  also  the  pinholes.  This  gave  the  loca- 
tion of  the  ports  with  a  negligible  error  and  as  the 
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pinholes  through  the  bushings  were  to  be  made 
large  enough  to  prevent  the  pin  touching  them,  the 
correction  for  these  was  easily  made. 

The  ports  were  then  cut  through  the  bushings 
by  first  drilling  small  holes  inside  scribe  marks  and 
then  finishing  to  old  ports  with  small  cold  chisel  and 
file. 

Minor  repairs,  such  as  a  new  roll  and  stud  for 
crosshead,  etc.,  were  also  attended  to  and  the  main 
valve  scraped  to  its  seat  and  the  pump  reassembled. 

Upon  being  connected  up  and  valve  motion  ad- 
justed, the  operation  of  the  pump  was  all  that  could 
be  desired.  Now  while  the  time  spent  in  doing  this 
work  was  considerable,  it  did  not  in  this  case  represent 
any  additional  expense  to  the  plant  but  it  did  mean 
a  great  deal  of  experience  and  real  knowledge  to  the 
engineer.  As  he  expressed  it,  "I  have  got  a  good, 
reliable  boiler  feed  equipment  at  small  cost  to  the 
firm  and  a  whole  lot  of  experience  for  myself  for 
a  few  days  of  very  interesting  work." 


THE  FUSIBLE  PLUG 

By  Richard  Haywarde 

THE  fusible  plug  is  a  safety  device  used  in  connec- 
tion with  steam  boilers  as  a  guard  against  negli- 
gence or  accident.  The  function  of  the  fusible 
plug  is  to  melt  when  the  water  in  the  boiler  be- 
comes low  enough  to  endanger  the  tubes  or  furnace 
plates,  the  melting  of  the  metal  permitting  the  escape 
of  the  water  and  the  steam  from  the  boiler  into  the  fur- 
nace, thereby  quenching  or  deadening  the  fire.  The 
operation  of  the  plug  is  dependent  upon  the  heat  which 
acts  upon  it;  while  it  is  covered  with  water,  the  heat 
acting  upon  it  from  the  fire  or  the  furnace  gases  is 
carried  away  by  the  circulation  of  the  water,  thus 
retaining  the  temperature  of  the  plug  below  its  melting 
point.  But  when  it  is  uncovered  the  heat  cannot  be 
conducted  away  rapidly  enough  to  keep  the  tempera- 
ture of  the  plug  below  the  melting  point  and  conse- 
quently it  is  blown  out. 

Efficiency  of  the  fusible  plug  has  been  the  subject 
of  much  discussion  as  illustrated  by  the  attitudes  of 
the  different  states  towards  its  use,  some  requiring  it 
while  others  may  make  no  mention  of  its  use  in  their 
boiler  practice  regulation.  The  chief  objection  to  the 
use  of  the  plug  is  its  uncertainty  of  operation  Avhich 
may  be  due  to  the  following  causes : 

1.  The  nature  of  the  fusible  alloy  changes.  This 
is  due  to  the  various  constituents  of  the  feed  water 
combined  with  the  long  exposure  to  heat  changing  the 
melting  point  of  the  metal  and  rendering  the  plug  not 
to  be  depended  upon. 

2.  Scale  prevents  operation.  Unless  properly 
cared  for  and  renewed,  a  hard  scale  forming  over  the 
plug  results  in  its  melting  at  the  wrong  time.  If  the 
alloy  be  covered  with  a  hard  scale  the  cooling  action 
of  the  water  is  prevented  and  as  a  consequence  the 
plug  melts  regardless  of  the  position  of  the  water.  The 
accumulation  of  incrustation  on  the  fusible  metal  may 
also  be  sufficient  to  withstand  the  steam  pressure  pre- 
venting the  escape  of  the  steam  even  after  the  plug  has 
melted. 

3.  Difficulty  in  replacing.  The  melting  of  the 
plugs  entails  considerable  bother  to  replace  them. 

A  further  objection  is  that  ignorant  firemen,  rather 
than  submit  to  censure  for  allowing  the  water  to 
reach  the  danger  mark,  will  drive  in  a  steel  plug  or 


screw  in  an  ordinary  gas  tap  unknown  to  their  su- 
periors who  are  relying  for  protection  on  the  sup- 
posedly present  safety  plug.  Furthermore  it  is  ques- 
tionable whether  the  steam  will  be  liberated  rapidly 
enough  to  insure  against  overpressure  after  the  plug 
has  blown  out  and  whether  the  escape  of  the  dry  steam 
will  retard  or  tend  to  increase  the  rate  of  combustion 
dependent  upon  the  position  of  the  plug  in  the  boiler. 

The  fusible  metal  may  be  composed  of  lead  and  tin, 
of  bismuth  and  tin,  or  of  like  alloys,  while  a*s  a  matter 
of  fact  pure  Banca  tin,  which  melts  at  445  deg.  P.,  is 
most  generally  used.  The  plug  has  the  form  of  the 
frustum  of  a  cone,  with  the  larger  diameter  on  the  in- 
side of  the  shell  to  prevent  its  being  blown  out  by  the 
pressure  of  the  steam.  In  practice  the  diameter  varies 
from  ^  to  3^  in.  as  required.  The  melting  point  is  de- 
termined by  a  temperature  a  little  over  that  of  the 
working  pressure  of  the  steam  so  that  the  fusible  plug 
may  also  be  regarded  as  a  protection  against  over  pres- 
sure. The  quantity  of  the  alloy  bears  a  significant 
relation  to  the  proper  operation  of  the  plug.  If  the 
quantity  of  the  metal  be  too  small,  not  a  sufficient 
surface  will  be  presented  to  the  action  of  the  heat, 
thereby  reducing  the  efficiency. 

The  casing  or  bushing  into  which  the  fusible  metal 
is  inserted  is  constructed  substantially  of  brass  or 
bronze  and  of  not  less  than  %-in.  pipe  tap.  Care 
should  be  exercised  not  to  have  the  passage  for  the 
metal  too  restricted  or  confining  so  that  all  of  the 
metal  may  be  fused  and  blown  out. 


COMMON    TYPES    OF    FUSIBLE    PLUGS 

The  2  most  common  types  of  fusible  plugs  are 
shown  in  the  figure,  being  the  internal  and  external 
types,  although  many  other  different  constructions  and 
departures  are  in  use.  The  plug  may  be  of  annular 
shape,  thus  increasing  the  area  in  contact  with  the 
plates,  a  brass  or  copper  center  being  inserted  to  take 
advantage  of  the  heat  by  conduction.  The  alloy  has 
been  divided  into  several  smaller  plugs,  thereby  in- 
creasing the  number  of  pieces  to  be  depended  upon 
for  safety  and  making  the  plug  more  reliable  in  its 
action.  In  recent  practice  a  device  consisting  of  a 
pipe  leading  outside  of  the  boiler  and  a  warning  whis- 
tle has  been  used  with  success.  The  pipe  is  led  into 
the  boiler  and  terminates  at  a  point  just  above  the 
tubes.  A  whistle  surmounts  the  pipe  and  beneath  it 
a  fusible  plug  is  introduced  so  that  when  the  lower 
end  of  the  pipe  is  uncovered  by  the  water,  the  heat 
of  the  steam  will  melt  the  plug  and  the  whistle  will 
sound  a  warning.  A  globe  vah-e  is  placed  beneath  the 
plug  to  facilitate  renewal.  Thus  the  objections  of  the 
internal  plug  are  eliminated. 

Fusible  plugs  should  be  pl.u  ed  at  the  lowest  per- 
missable  water  level,  in  the  direct  path  of  the  pro- 
ducts of  combustion,  aiivi  as  near  the  primary  combus- 
tion chamber  a-"  possble,  and  should  project  through 
the  sheet  not  ic-^s  rh.m  one  inch. 
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^uestion^ 


Expert  Help   When  In  'trouble.     If  You   Want 
Quick  Jlnswer  Enclose  a  Stamp 


Boiler   Setting ;   Transmission   Problem 

J  AM  installing  a  72-in.  by  i6-ft.  boiler.  How  often 
should  the  fire  brick  be  tied  into  the  wall?  I  mean 
how  many  rows  of  brick  between  the  tie  rows  that 
hold  the  fire  brick  to  the  main  wall?  Should  the  side 
walls  be  built  tight  to  the  boiler  or  should  there  be 
a  space  left  for  expansion?  The  boiler  is  to  be  cov- 
ered with  brick.  About  what  is  the  expansion  of  a 
boiler  this  size?  Give  a  rough  sketch  of  electric  bat- 
teries in  multiple  series. 

What  size  copper  wire  will  it  take  to  transmit 
50  hp.  5000  ft.  at  250  volts  d.c.  with  a  drop  of  5  per 
cent?  S.  S.  S. 

A.  The  standard  setting  provi(ies  that  the  fire 
brick  be  fastened  to  the  outside  wall  at  every  fifth 
course.  The  boiler  should  be  covered  in  all  places 
where  hot  gases  come  in  contact  with  it  above  the 
water  line.     This,   then,   requires   the   brick  to  come 
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MULTIPLE    SERIES    CONNEOTION   OF   ELECTRIC    CELLS 

in  contact  with  the  boiler,  but  only  above  the  water 
line.  Below  that,  you  should  allow  a  space  of  about 
4  in.  between  the  boiler  and  fire-brick  lining. 

The  brickwork  absorbs  moisture  and  retains  it, 
thus  causing  corrosion  of  the  boiler  plates.  It  is  bet- 
ter, therefore,  to  fill  the  space  between  the  boiler  and 
the  brick  wall  with  fire  clay  or  non-conductive  cover- 
ing. This  is  used  to  advantage  as  a  boiler  covering 
and  beam  about  2^  in.  thick.  It  is  lighter  in  weight 
and  more  effectually  prevents  the  radiation  of  heat 
from  the  boiler  than  would  an  arch  of  fire-brick,  as 
ordinarily  constructed,  over  the  top  of  the  boiler. 

Care  should  be  taken  in  allowing  spaces  for  ex- 
pansion, especially  around  rivet  heads,  as  a  solid 
piece  of  masonry  would  crack  or  break  ofif  if  a  rivet 
liead  were  securely  plastered  in  the  brickwork.  The 
linear  expansion  in  the  boiler  you  mention  would  be 
about  from  2^  to  3  in. 


50  hp.  =  50  X  746  watts,  and  that  equals  37,300 
watts  (vohs  times  amperes),  37,300  -f-  250  volts  =  149 
amp. 

The  drop  in  the  line  is  5  per  cent  of  250  =  12.5 
volts. 

Resistance  =  e.m.f.  divided  by  C.  and  that  equals 
12.5-^149  =  0.084  ohms. 
KL 

R  = 

^'        . 
R  =  the  resistance  of  wire  in  ohms ; 

K  =  the  resistance  of  one  mil  foot  in  ohms ; 

L  =  total  length  of  wire  in  feet ; 

d^  =  section  area  of  wire  in  circular  mils; 

d  =  the  diameter  in  mils. 

KL 

Substituting  in  R  = , 


0.084 


11  X  (5000  X  2) 


d2  =  1,309,560  circular  mils; 

d  =  1143  mils,  which  equals  1.143  in. 

In  Practical  Engineer  of  January  15,  1913,  is  an 
article  on  "The  Calculation  of  Electric  Circuits"  which 
you  might  look  up  and  compare  with  the  work  given. 

The  diagram  for  the  multiple  series  connection  of 
battery  is  given  in  the  sketch.  F.  W.   B. 


Boiler  Room  Questions 

^^HAT  is  charcoal  iron? 

2.  What  is  meant  by  the  terms,  tears,  checks, 
snakes,  slivers,  laps,  pits,  rings  and  sink  as  they  are 
used  in  relation  to  boiler  tubes  and  flues? 

3.  How  do  you  find  the  proper  size  condenser  for 
an  engine,  jet  and  surface? 

4.  How  do  you  find  the  proper  size  of  air  pump  for 
an  engine? 

5.  How  do  you  find  the  proper  size  feed  pump  for 
a  boiler?  R.  F.  B. 

A.  Charcoal  iron  is  made  from  pig  iron  which  was 
smelted  with  charcoal  fuel  instead  of  coke,  as  is  the 
practice  in  most  of  the  blast  furnaces  at  the  present 
time.  Only  a  small  percentage  of  the  iron  product  of 
today  is  charcoal. 

2.  These  terms  are  not  in  common  use  and  most 
of  them  have  only  a  local  meaning,  as  they  are  un- 
known in  many  boiler  insurance  and  inspection  com- 
panies' offices. 

Probably  a  tear  means  a  separation  of  the  metal 
along  a  more  or  less  regular  line  without  any  reduc- 
tion in  the  thickness  of  the  metal.  Checks  are 
incipient  cracks  extending  only  partially  through  the 
metal.  A  sliver  is  a  small  sharp  splinter.  The  lap  is 
the  line  along  which  the  edges  of  the  sheet  are  welded 
to  form  a  tube.  Snakes  are  forms  of  grooves,  while 
sinks,  pits  and  rings  are  the  dififerent  forms  in  which 
corrosion  occurs. 
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3.  In  a  jet  condenser  it  is  not  so  much  a  question 
of  size  as  of  the  capacity  of  the  air  pump.  The  air 
pump  should  be  capable  of  handling  40  to  50  times  the 
volume  of  the  water  condensed.  In  a  surface  condenser 
there  should  be  from  ly^  to  3  sq.  ft.  of  cooling  surface 
for  each  indicated  horsepower  of  the  engine,  depend- 
ing on  the  temperature  of  the  cooling  water  and  the 
vacuum  desired. 

4.  The  displacement  of,  or  the  volume  swept 
through  by  the  air  pump  piston  should  be  1/6  to  1/5 
of  the  displacement  of  the  steam  piston  when  directly 
connected  to  the  engine.  If  the  air  pump  piston  makes 
more  or  less  strokes  per  minute  than  the  piston  of 
the  engine,  its  diameter  should  be  such  as  will  produce 
a   corresponding   displacement. 

4.  In  selecting  a  pump  to  deliver  a  given  quantity 
of  water  per  minute,  there  are  3  factors  to  be  con- 
sidered, the  diameter  of  the  piston,  the  number  of 
strokes  per  minute  and  the  length  of  stroke.  Two 
of  these  factors  must  be  assumed  and  from  these  the 
other  may  be  found. 

A  boiler  feed  pump  should  be  capable,  while  run- 
ning at  a  fair  speed,  of  delivering  about  7  gal.  of  water 
per  minute  for  each  boiler  horsepower.  Then  multiply 
the  number  of  gallons  to  be  delivered  by  231,  divide 
the  product  by  the  stroke  of  the  piston  in  inches  and 
divide  this  by  the  number  of  strokes  per  minute.  Di- 
vide this  by  0.7854  and  extract  the  square  root  of  the 
quotient  for  the  diameter  of  the  water  piston. 

F.  L.  Johnson. 


Strain  of  Pins;  Brush  Resistance 


WH] 


[ICH  has  the  more  strain,  the  wristpin  or  the 
crankpin  of  an  engine? 

2.  Which  has  the  more  resistance,  a  carbon  or  a 
graphite  brush  and  when  are  they  used?         G.  W. 

A.  The  wristpin  is  subject  to  less  strain  than  the 
crankpin,  because  the  crankpin  is  overhung — that  is, 
supported  at  only  one  end  in  most  engines,  while 
the  wristpin  is  supported  at  both  ends  in  the  cross- 
head. 

In  a  center  crank  engine,  where  the  crankpin  is 
supported  at  both  ends,  there  is  no  difference  in  the 
Strain. 

On  the  matter  of  carbon  and  graphite  brushes,  the 
whole  question  was  discussed  in  the  article  "The  Use 
of  Carbon  Brushes,"  in  the  July  15  issue  of  Practical 
Engineer,  page  694. 

The  carbon  brush  is  harder  and  of  higher  resistance 
than  the  graphite  brush.  The  graphite  brush  is  used 
where  a  greater  current  density  is  desired,  and  a  low 
contact  resistance  is  necessary,  such  as  high  speed 
commutators  for  low  voltage  machines.       A.  L.  R. 


Injector  and  Engine  Questions 

QIVE  the  general  description  of  the  internal  construc- 
tion of  an   injector.     Explain   the   reason   why   an 
injector  will  force  water  in  the  boilers  from  which  it 
takes  steam. 

2.  What  part  of  an  engine  would  you  give  most 
careful  attention? 

3.  If  a  slide  valve  engine  had  16-in.  stroke,  what 
should  be  the  throw  of  the  eccentric  if  outside  lap  is 
added,  what  further  adjustment  is  necessary? 

4.  What  do  you  understand  by  the  term  m.e.p.. 
how  do  practical  engineers  determine  if  the  engine 
performs  its  work  economically?  R.  B. 


A.  The  accompanying  sketch  shows  diagrammatic- 
ally  the  essential  internal  construction  of  the  injector 
in  which  A  is  the  steam  jet,  B  the  combining  tube  and 
C  the  water  nozzle.* 

In  operation  the  steam  entering  through  A  meets 
with  the  water  at  the  mouth  of  the  combining  tube  B, 
and  is  condensed,  imparting  a  part  of  the  velocity, 
which  it  acquired  in  condensing,  to  the  water  in  the 
combining  tube.  This  velocity  is  much  greater  than 
would  obtain  in  a  jet  of  water  issuing  from  the  boiler 
furnishing  the  steam,  therefore  the  jet  from  the  injector 
will  overcome  the  pressure  in  the  boiler  and  enter  it. 

2.  All  the  working  parts  of  an  engine  require  in- 
telligent care  and  frequent  inspection,  but  the  cross- 
head  pin,  because  of  the  great  pressure  it  sustains,  the 
comparatively  short  travel  of  the  moving  parts  and  the 
danger  of  cutting  if  insufficiently  lubricated,  demands 
particular  attention. 

3.  This  question  is  incomplete  as  to  the  width  of 
the  steam  ports  and  the  amount  of  lap  given  to  the 
valve.  The  steam  ports  should  have  an  area  equal  to 
1/10  the  area  of  the  piston  and  a  length  of  about  ^ 
of  the  diameter  of  the  cylinder.  The  area  of  a  16-in. 
cylinder  is  201  sq.  in.  and  1/10  of  201  is  approximately 
20.  To  get  the  width  of  the  port  the  area  is  divided 
by  the  length.    The  length  is  }i  of  16  or  12  in. 
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CROSS   SECTION   OF  AN  INJECTOR 

The  width  will  then  be  16/12  ^1^^  in.  To  give 
a  full  port  opening,  the  valve  must  have  a  travel  equal 
to  twice  the  width  of  the  port  and  the  lap  added  to- 
gether. If  the  valve  has  a  lap  of  Yz  in.  the  required 
travel  will  be  (Ij^  -\- Vz)  X  2  =  4  in. 

Adjust  the  length  of  the  valve  stem  so  that  the 
valve  will  travel  equally  both  ways  from  its  mid  posi- 
tion and  with  the  crank  on  the  center  turn  the  eccen- 
tric on  the  shaft  in  the  direction  the  engine  is  to  run 
until  the  valve  has  a  lead  of  about  1/16  in. 

4.  M.e.p.  is  an  abbreviation  for  the  term  "mean 
effective  pressure,"  which,  applied  to  steam  engines, 
means  the  average  pressure  in  the  cylinder  during  the 
forward  stroke  minus  the  back  pressure  on  the  same 
side  of  the  piston  on  the  return  stroke. 

The  economical  performance  of  an  engine  is  de- 
termined from  analysis  of  indicator  diagrams  and  com- 
parison when  possible  of  the  work  done  with  the 
weight  of  steam  used.  F.  L.  J. 


Trouble  with  Safety  Valve 

J  HAVE  a  5-in.  Crosby  safety  valve  which  I  cannot 
get  to  pop.  It  has  always  worked  until  one  day 
when  it  blew  off  it  blew  from  160  lb.  back  to  50  lb. 
Since  then  I  have  adjusted  the  ring  and  cleaned  all 
the  parts,  as  well  as  putting  in  a  new  valve  stem  and 
adjusting  nut,  and  regrinding  the  valve.  It  acts  just 
as  it  did  at  first,  blowing  back  too  far  and  starting  to 
blow  without  popping,  also  closing  slowly. 

L.  C.  P.,  Asst.  Ch.  Engr. 
A.     The  fact  that  your  safety  valve  pops  without 
warning  and  closes  slowly,  shows  that  there  is  a  slight 
amount  of  friction  in  the  mechanism  some  place  that 
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assists  the  spring  in  resisting  the  pressure  till  the 
pressure  has  risen  a  small  amount,  possibly  not  over 
a  pound,  above  that  point  where  the  valve  would  open 
were  the  valve  in  perfect  working  order. 

On  the  valve  proper,  there  are  several  wings,  or 
guides,  usually  4,  which  guide  the  valve,  these  guides 
working  an  easy  fit  in  the  lower  part  of  the  valve  body. 
There  may  be  a  slight  indenture  or  abrasion  of  these 
parts,  which  has  been  overlooked. 

The  Cro.sby  valve  has  a  device,  for  adjusting  the 
"blow  back"  of  the  valve,  the  object  of  it  being  to  make 
the  escaping  steam  pass  over  a  deflection  edge  where 
its  reaction  increases  the  pressure  under  the  valve. 
This  annular  ring  is  adjustable  from  the  outside  and 
can  be  so  set  that  it  will  catch  under  the  edge  of  the 
valve  as  soon  as  it  rises  from  the  seat,  and  stays  there 
till  the  pressure  in  the  boiler  is  so  far  reduced  that 
the  extra  tension  of  the  spring  closes  the  valve. 

The  blow  back  ought  to  be  set  so  that  the  pressure 
will'  be  reduced  about  3  lb.  below  popping  point,  when- 
ever the  valve  blows.  If  there  is  a  lever'  for  blowing 
the  valve  by  hand,  look  over  this  as  there  may  be 
some  slight  disarrangement  that  ought  to  be  fixed. 

G.  H.  Wallace. 


Space  for  Boiler 

JN    space    available    indicated    on    sketch,    it    is    de- 
sired  to   put    in    a    water-tube   boiler   of   as   large 
capacity  as  there   is   room   for,   a   Stirling  being  pre- 
ferred.    The   breeching   and    chimney   are     of    ample 
capacity. 
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PLAN   AND   ELEVATION   OF   BOILER  ROOM   TO    SHOAV   AVAILABLE 
SPACE   FOR   NEW  BOILER 

Do  you  consider  it  practical  to  install  a  Stirling 
or  any  other  3-pass  boiler,  and  if  so,  how  would  you 
lead  the  gases  to  breeching?  What  make  would  you 
advise  me  to  recommend?  What  capacity?  And 
what  area  would   it  cover? 

Give  all  important  points  that  should  be  brought 
out  in  a  set  of  specifications  for  the  boiler.       K.  F. 


A.  In  the  space  shown  in  the  sketch  there  is 
room  for  the  installation  of  one  Stirling  boiler  of  475 
hp.,  or  2  of  300  hp.  each.  The  floor  space  occupied 
will  be  15  ft.  wide  by  17  ft.  9^/^  in.  deep,  and  the 
height  to  the  top  of  the  steam  outlet  flange  will  be 
31   ft. 

The  gases  may  be  led  to  the  underground  flue  by 
a  suitable  arrangement  of  the  baffles  in  the  last  pass. 

The  contract  should  specify  that  the  boiler  shall 
be  built  according  to  Massachusetts  standard. 

While  it  is  practicable  to  install  a  Stirling  or  any 
3-pass  boiler  in  the  available  space  unless  there  is 
some  good  reason  for  not  purchasing  boilers  of  the 
make  now  in  use,  it  would  be  good  practice  to  have 
mechanical  uniformity  in  all  units  of  the  same  char- 
acter. F.  L.  J. 


Stoker  for  Anthracite  Coal 

J  HAVE   seen   a   great   many    styles    of    mechanical 

stokers  in  use,  but  I  notice  that  soft  or  crushed 
coal  is  used.  On  inquiry  I  am  told  that  hard  coal 
cannot  be  fired  with  a  stoker.  Is  this  true?  If  so, 
Avill  you  kindly  explain  why  this  is  so,  and  the  differ- 
ence in  action  of  the  kinds  of  coal?  W.  F.  S. 

A.  There  has  been  a  large  amount  of  experimenta- 
tion covering  both  over-feed  and  under-feed  stokers,  in 
an  effort  to  produce  a  successful  mechanical  stoker  for 
burning  anthracite  coal  and  particularly  for  utilizing 
the  enormous  anthracite  culm  banks  at  the  mines. 
Without  any  reference  to  economy  or  capacity,  stok- 
ers of  the  inclined  grate  type  have  been  used  for 
burning  anthracite,  and  quite  a  number  of  years  ago 
a  chain  grate  stoker  was  designed -for  this  purpose 
and  some  of  them  were  built.  While  fair  results  were 
obtained,  they  were  not  such  as  would  warrant  their 
extended  application. 

A  consideration  of  first  importance  in  attempting 
to  burn  clear  anthracite  coal  or  culm  seems  to  be  the 
necessity  of  depositing  the  fresh  coal  on  top  of  the 
fuel  bed,  this  calling  for  mechanism  which  will  sprin- 
kle the  coal,  mechanically,  over  the  surface  of  the 
fuel  bed,  or  hand  firing.  In  any  case  an  unusually 
strong  draft  is  required.  Forced  draft  is  almost  imi- 
versally  used.  It  has  been  found  that  anthracite 
clinkers  badly  and  unless  steam  jets  are  used  beneath 
the  grate  the  life  of  the  grate  is  short. 

The  difficulty  of  burning  anthracite  coal  would  be 
considerably  reduced  if  it  were  commercially  obtain- 
able in  a  uniform  size.  Where  the  coal  is  of  unequal 
sizes  it  permits  of  close  packing  on  the  grate,  which 
greatly  increases  the  air  friction  through  the  fuel  bed 
and,  since  the  fuel  bed  is  not  uniformly  packed,  it  is 
difficult  to  maintain  a  uniform  fire  over  the  entire 
grate. 

Coal,  to  be  successfully  handled  with  any  mechan- 
ical stoker,  should  possess  a  high  degree  of  ignitibil- 
ity.  Anthracite  coal,  since  it  contains  a  small  per- 
centage of  volatile  combustible,  does  not  possess  this 
readily  inflammable  nature,  while  bituminous  coal 
does,  owing  to  the  much  higher  volatile  content. 

When  bituminous  coal  is  introduced  into  the  fire 
box,  it  is  at  once  heated  to  a  high  temperature  and 
liberation  of  the  volatile  combustible  commences  im- 
mediately and  the  structure  of  the  coal  begins  rapidly 
to  disintegrate.  These  volatile  gases  are  burned 
largely  in  the  combustion  space  above  the  fire.  An- 
thracite coal,  containing  as  it  does  a  small  pcrceniage 
of  volatile  combustible,  necessitates  the  greater  part 
of  the  combustion  to  take  place  on  the  surface  of  the 
pieces  of  coal,  and  thus  the  air  for  combustion  must 
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be  supplied  uniformly  to  all  the  surfaces  of  the  coal  in 
order  for  proper  combustion  to  be  maintained.  When 
air  fails  to  get  through  any  portion  of  the  grate,  due 
to  clinkering  or  the  ])resence  of  considerable  fine  coal, 
combustion  at  once  falls  off  rapidly  at  that  portion  of 
the  grate.  This  is  not  true  to  the  same  extent  with 
bituminous  coal,  as  the  heat  from  the  furnace  breaks 
down  its  structure,  and  even  though  a  particular  por- 
tion of  the  grate  is  not  supplying  the  required  amount 
of  air  for  perfect  combustion,  the  volatile  gases  are 
driven  off  into  the  combustion  space  above  the  fire 
and  are  there  burned. 

Anthracite  coal  or  culm,  when  mixed  with  a  lib- 
eral proportion  of  bituminous  coal,  can  and  is  being 
successfully  burned  with  mechanical  stokers. 

P.  M.  Chamberlain. 


Trouble  with  Rites  Governor 

J  AM    experiencing    trouble    with    a    Rites    governor 
which  we  have  on  an  Ideal  engine  running  at  about 
280  r.p.m.  and  direct  connected  to  a  50-kw.  d.c.  gen- 
erator. 

Up  to  a  few  months  ago,  everything  ran  fine,  but 
difificul'ties  have  come  up  which  no  amount  of  tinkering 
seems  to  remedy.  The  engine  speed  is  all  the  way 
from  268  to  280  r.p.m.  The  following  changes  were 
tried  : 

The  spring  was  fastened  up  some,  but  this  only 
caused  the  engine  to  race.  Then  the  block,  which 
fastens  the  springs  to  the  weight  arm,  was  changed 
both  forward  and  back;  but  this  did  not  do  any  good, 
so  the  block  was  again  changed  back  to  its  central 
position. 

The  hook  fastening  the  spring  to  the  weight  arm 
was  turned  end  for  end.  This  seemed  to  help  just  a  bit 
but  not  enough  to  remedy  the  worst  trouble.  Then 
we  tried  adding  weights.  First  we  added  only  16  oz. ; 
this  did  not  give  any  radical  changes,  so  we  added 
2^  lb.  without  any  further  changes.  Nothing  satis- 
factory was  accomplished  by  this,  so  we  tried  tighten- 
ing up  on  the  spring.  Even  after  all  these  changes  the 
engine  speed  regulation  seemed  to  be  as  sluggish  as 
ever.  Instead  of  keeping  the  voltage  up  to  220,  it 
would  drop  to  210.  Occasionally  the  voltage  would 
be  steady  at  220  for  possibly  an  hour,  but  then  would 
fluctuate  as  usual  between  220  and  210. 

I  really  believe  we  have  tried  everything  that  we 
can  think  of.  Possibly  we  are  going  at  this  in  the 
wrong  way — at  least  give  us  some  of  your  advice  on 
the  proposition.  B.  F.  W. 

A.  Judging  by  the  description  you  have  given  of 
what  you  have  done  in  attempting  to  solve  the  trou- 
bles with  your  Rites  governor,  it  appears  that  the 
bulk  of  your  trouble  lies  in  the  swivel  bearing  to  one 
end  of  which  is  attached  the  eccentric,  and  to  the  other, 
the  governor  bar. 

There  may  be  other  things  which  would  assist  in 
the  trouble  and  these  will  be  mentioned  later  on.  The 
writer  has  had  several  experiences  similar  in  many 
respects  to  yours,  in  one  of  which  it  was  found  that 
the  inferior  grease  which  had  been  used  by  the  prede- 
cessor on  the  job,  had  so  gummed  up  the  several  bear- 
ings that  a  valve  stem  was  broken  at  the  carrier  arm. 
Previous  to  this,  sluggish  regulation  was  a  growing 
nuisance  and  the  entire  governor  was  taken  apart  and 
the  swivel  bearing  found  to  be  so  gummed  up  that  the 
roller  bearing  could   not  work   at   all. 

Some  of  the  rollers  were  worn  flat.  New  ones  were 
made  and  when  the  governor  was  assembled  and  a 
superior  grade  of  nonresinous  grease  used  as  a  lubri- 


cant, normal  conditions  were  restored  and  even  over- 
done as  the  regulation  was  "boosted"  as  the  load  went 
up,  about  2  volts. 

Now,  possibly  this  is  your  trouble.  Adding  weights 
ought  to  cut  the  speed  down  some,  tightening  the 
spring  ought  to  raise  it.  Governor  springs  are  of  a 
given  size  for  a  given  range  of  speed,  and  in  case  the 
speed  desired  is  above  the  limit  of  the  spring,  one  of  a 
larger  gage  ought  to  be  used. 

The  spring  pin  ought  to  be  located  about  the  mid- 
dle of  the  slot  in  the  governor  arm,  for  while  shifting 
it  in  or  out  will  change  the  speed,  yet  the  function  of 
the  slot  is  to  obtain  the  right  amount  of  sensitiveness, 
some  engines  requiring  a  little  diflferent  location  from 
others  of  identically  the  same  size,  in  order  to  obtain 
the  proper  sensitiveness. 

The  principal  thing  to  secure  regulation  with  any 
kind  of  shaft  governor  is  to  eliminate  as  much  friction 
as  possible  in  the  governor,  eccentric  and  valve.  A 
sprung  stem,  hard  packing,  poor  lubrication,  both  in 
the  steam  chest  and  on  the  eccentric  and  valve  stem 
guide,  all  help  along,  in  causing  the  trouble  you  are 
experiencing. 

Occasional  shots  of  wet  or  dirty  steam,  it  there  is 
no  reliable  way  to  remove  these  annoyances,  will  pro- 
duce additional  friction  on  the  valve  which  reflects  on 
the  governor  regulation.  Does  your  boiler  foam  or 
prime? 

Look  over  all  the  things  that  have  been  mentioned 
above,  and  after  assembling  the  governor,  remove  all 
weights  that  you  have  added  (these  engines  are  all 
tested  by  the  builders  and  the  proper  weight  applied 
to  the  governor),  see  that  the  spring  pull  block  works 
free  on  the  pin  (it  ought  to  work  on  a  case  hardened 
knife  edge  by  rights),  and  is  free  from  strains  where 
attached  to  the  rim  of  wheel,  and  then  draw  up  on 
spring  till  the  proper  speed  is  obtained.  Use  good  oil 
all  over.  It  pays.  Take  some  cards  of  the  engine 
and  see  if  your  valves  need  looking  after.  They  some- 
times do.  G.  H.  Wallace. 


Live  and  Exhaust  Steam 

yyilAT  is  the  diiTerence  in  heating  value  of  live  and 
exhaust  steam?  For  example,  suppose  we  carry 
100  lb.  pressure  on  our  heating  system,  and  we  wish 
to  use  the  same  amount  of  live  steam  through  a  re- 
ducing valve,  is  there  any  difference  in  the  heating 
value,  and,  if  so,  how  much?  This  does  not  include 
the  lost  heat  of  the  radiation  in  the  cylinder. 

H.  G.  R. 
A.  A  certain  quantity  of  steam  at  100  lb.  boiler 
pressure  would  have,  after  running  through  a  reduc- 
ing valve,  all  of  the  heat  in  it  which  it  had  in  the 
beginning,  with  the  exception  of  the  radiation  on  the 
way  from  the  boiler  to  the  place  where  it  was  used. 
If  steam  at  100  lb.  pressure,  or  any  other  pressure,  is 
reduced  through  a  reducing  valve,  it  has  the  same 
total  heat  after  being  reduced  as  it  has  at  the  original 
pressure.  If  the  initial  steam  at  100  lb.  is  dry,  the 
steam,  after  going  through  the  reducing  valve,  will 
be  superheated  some ;  if  the  initial  steam  is  slightly 
moist,  the  extra  heat  will  be  used  to  dry  out  the 
steam  after  passing  through  the  valve,  and  it  will  not 
be  superheated  so  much.  The  reason  for  this  is,  that 
there  is  no  work  taken  out  of  the  steam  with  the 
exception  of  that  which  causes  the  steam  to  rush 
through  the  valve  with  high  velocity,  and  that  is  all 
given  back  to  the  steam  in  the  form  of  heat. 

Now,  when  steam  passes  through  an  engine  doing 
work,   the   case   is   dififerent.      A   theoretically   perfect 
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steam  engine  taking  steam  at  100  lb.  gage  and  ex- 
hausting into  the  atmosphere  has  a  thermal  efficiency 
of  about  15  per  cent.  That  means  that  15  per  cent 
of  the  heat  in  the  steam  is  gone  out  of  the  steam  into 
external  work  in  passing  through  the  engine.  Of 
course,  no  engine  is  theoretically  perfect,  so  that  we 
can  reduce  our  figure  to  about  12  per  cent  for  a  good 
engine,  and  100  — 13  =  88  per  cent  of  the  heat  will 
be  remaining  in  the  exhaust  of  the  engine  as  against 
all  of  it  remaining  when  it  passed  through  a  reducing 
valve. 

That  is,  as  stated  in  the  question,  neglecting  radi- 
ation. S.  E.  Balcom. 


Adjusting  the  Governor;  Equalizer  on  Suspended 

Boiler 

JF  you  loosen  one  governor  rod  and  tighten  the  other 
on  a  Corliss  engine,  what  will  be  the  effect? 
2.     What  is  an  equalizer  used  where  3   supports 
are  used  on  each  side  of  the  horizontal  tubular  boiler? 
Give  a  description  of  an  equalizer.  S.  J.  S. 

A.  The  effect  of  loosening  or  tightening  the  gov- 
ernor connections  on  a  Corliss  engine,  on  the  engine 
as  a  whole,  depends  altogether  on  the  design,  as  there 
are  many  methods  among  the  numerous  Corliss  engine 
builders,  of  transmitting  the  action  of  the  governor 
to  the  knockoff  cams. 
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GOVERNOR  WITH  2  RODS  TO  VALVES 
GOVERNOR  WITH  ONE  ROD  TO  VALVE 


The  2  principal  types,  however,  most  commonly 
used  are  those  shown  in  the  accompanying  sketches. 
In  Fig.  1  the  knockoff  cams  are  both  operated  from 
the  governor  shaft  by  the  2  arms,  as  shown.  If  the 
rod  A  be  lengthened  and  the  rod  B  be  shortened,  each 
an  equal  amount,  the  only  effect  will  be  to  cause  the 
engine  to  operate  at  a  slightly  greater  speed  in  order 
that  the  rotating  parts  of  the  governor  may  assume 
a  slightly  higher  plane  of  rotation,  thus  bringing  the 
knockoff  cams  into  the  same  identical  position  as  be- 
fore the  change,  load  and  steam  pressure  being  the 
same. 

If  both  rods  are  lengthened  or  shortened,  the  effect 
is  to  change  the  load  between  the  2  ends  of  the  cyl- 
inder, as  the  point  of  cutoff  will  be  changed. 


Referring  to  Fig.  2,  there  is  but  one  connection 
between  the  governor  shaft  and  the  forwawi  knockoff 
cam  as  indicated  by  the  line  A.  From  the  bottom  of 
the  forward  cam  is  another  connection  for  the  rod  B 
which  runs  back  and  operates  the  knockoff  cam  at  the 
other  valve. 

If  the  rod  A  be  either  loosened  or  tightened,  it  will 
not  change  the  relative  points  of  cutoff  between  the 
2  valves,  but  the  speed  of  the  engine  will  be  affected 
slightly,  depending  on  which  way  the  rod  is  adjusted. 

But  if  you  adjust  rod  B  it  changes  the  point  of 
cutoff  at  the  head  end  only,  and  if  you  want  to  change 
the  point  of  cutoff  at  the  crank  end  and  still'  retain  the 
same  plane  of  rotation  of  the  governor,  it  will  be  nec- 
essary to  make  the  same  adjustment  with  each  rod; 
that  is,  either  lengthen  or  shorten  both. 

You  should  not  change  the  governor  rods  at  any 
time  until  you  have  studied  the  case  well,  and  have 
decided  just  what  to  do  and  what  adjustments  to  make 
in  order  to  accomplish  certain  results. 

2.  An  equalizer  is  used  on  a  3-point  suspension 
boiler  for  the  purpose  of  equalizing  the  strain  between 
all  of  the  supports  at  all  times  in  order  to  overcome 
the  difference  in  temperature  and  conseqvtent  differ- 
ence in  expansion  and  contraction  in  the  boiler  which 
is  ever  present.  Otherwise  owing  to,  say,  feeding  cold 
feed  water  into  the  boiler  at  the  back  end,  the  ten- 
dency would  be  to  shorten  the  bottom  of  the  shell  a 
small  amount  which  would  cause  the  middle  of  it  to 
rise  slightly. 

So,  if  under  these  conditions  each  of  the  3  side 
supports  should  have  its  own  supporting  device,  the 
middle  support  would  have  no  load  and  the  entire 
weight  of  the  boiler  and  contents  would  be  supported 
by  the  2  end  devices,  thus  setting  up  severe  strains  in 
the  boiler,  which  must  be  avoided  entirely  if  possible. 

This  device  is  used  almost  exclusively  on  the 
larger  types  of  boilers,  which  almost  without  excep- 
tion, are  suspended  by  suitable  links  or  bolts,  from  a 
steel  framework.  To  all  intents  and  purposes,  an 
equalizer  is  almost  precisely  the  same  thing  as  an 
"evener,"  such  as  is  used  to  equalize  the  load  between 
2  horses  on  a  wagon. 

The  2  ends  of  this  evener  are  attached  to  2  side 
supports  by  suitable  links  or  bolts,  and  from  the  mid- 
dle, another  such  link  or  bolt  is  erected  to  meet  the 
supporting  framework. 

Three-wheeled  passenger  trucks,  and  all  locomo- 
tives use  the  same  method  of  equalizing  the  load  of 
the  boiler,  etc.,  between  the  several  pairs  of  wheels, 
and  when  such  an  engine  has  4,  5,  or  even  6  sets  of 
drivers,  the  equalizing  device  is  a  complicated  aft'air, 
indeed,  and  one  that  requires  careful  study  in  order 
to  work  properly.  ,  G.  H.  Wallace. 


Ice  Making  Problems 

JJOW  would  you  pump  out  any  kind  of  ice  machine? 

What  is  the  head  pressure  and  what  is  it  for? 
Where  does  the  ammonia  first  start  to  cool? 

P.  M. 

A.  If  it  is  your  desire  to  remove  all  ammonia 
from  a  system,  when  you  say  pump  out  any  kind  of 
an  ice  machine,  the  first  thing  necessary  would  be  to 
secure  enough  empty  ammonia  drums  to  hold  the 
entire  charge  of  ammonia.  Then,  to  remove  ammonia 
from  entire  system,  you  should  close  the  king  or 
main  liquid  valve  on  ammonia  line  leaving  the  re- 
ceiver. Then  attach  an  empty  drum  to  the  valve  on 
the  bottom  of  receiver  which  is  placed  there  for  that 
purpose.     After  connections  have  been  made,  valves 
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on  the  receiver  and  drum  should  both  be  opened, 
when  the  ammonia  will  pass  from  receiver  to  drum. 
Care  must  be  taken  not  to  fill  drums  too  full.  Never 
put  more  ammonia  in  drums  than  they  origmally 
contained,  as   room   must  be  allowed   for   expansion. 

After  starting  to  remove  ammonia,  the  engine  may 
be  started  and  run  slowly  so  as  to  remove  all  liquid 
ammonia  that  may  be  in  the  refrigerator.  At  the 
same  time  you  should  have  the  cold  water  pump  run- 
ning, so  as  to  keep  the  condenser  as  cool  as  possible. 
When  all  liquid  is  removed,  the  purge  valve  may  be 
opened,  allowing  all  noncondensible  gases  to  escape 
to  atmosphere. 

The  term  pumping  out  is  often  used  in  the  engine 
room  to  mean  merely  to  remove  the  ammonia  from 
the  refrigerator  before  closing  down,  and  all  that  is 
necessary  in  this  case  would  be  to  close  the  king 
\alve  on  liquid  receiver  or  the  expansion  valves  at 
the  refrigerator.  Pumping  out  is  also  used  when  it 
is  necessary  to  remove  the  ammonia  from  some  part 
of  the  system  for  making  repairs.  Every  plant  is 
supposed  to  be  equipped  with  the  necessary  by-pass 
lines  whereby  any  part  of  the  entire  system  may  be 
emptied  or  pumped  out,  so  that  any  needed  repairs 
might  be  made.  Should  you  desire  only  to  stop  en- 
gine for  a  time  it  would  only  be  necessary  to  pump 
down  to  zero  on  low-pressure  gage,  but  if  you  de- 
sire to  make  repairs  you  should  pump  a  vacuum  of 
15  to  20  in. 

The  term  head  pressure  applies  to  the  condensing 
pressure,  and  is  the  pressure  required  under  a  certain 
temperature  to  liquefy  ammonia  gas.  This  pressure 
depends  entirely  upon  the  temperature  and  quantity 
of  water  supplied   to  ammonia   condenser. 

The  ammonia  first  starts  to  cool,  or  remove,  or 
absorb  heat,  after  passing  through  the  expansion 
valve.  This  valve  is  usually  located  at  or  near  the 
refrigerator,  and  is  used  to  regulate  the  flow  of  am- 
monia into  the  refrigerator.  Here,  also,  the  ammonia 
l)ressure  is  reduced  from  condensing  pressure  to  the 
l)rcssure  carried  on  the  refrigerator.    W.  H.   Biesley. 


Air  Required  for  Hoist 

J^OW  do  you  figure  amount  of  free  air  necessary  to 

run  a  hoist:  10  by  12  in.,  double  cylinder  geared 
mine  hoist ;  450  ft.  per  minute  rope  speed ;  41  in. 
diameter  drum,  58  in.  diameter  gear,  12  in.  diameter 
pinion ;  steam  inlet  pipe  2^  in.,  Y/^  cutofif,  about  5 
per  cent  clearance;  load  about  5000  lb;  compressed 
air  to  be  used  at  90  lb.  pressure?  Subscriber. 

A.  In  computing  a  problem  of  this  kind,  we  are 
assuming  that  the  air  is  admitted  to  the  cylinders  with 
a  pressure  of  90  lb.  at  the  throttle,  and  that  there  is 
no  back  pressure.  We  are  also  adding  20  per  cent 
for  friction  of  the  engine  and  gears. 

It  is  first  necessary  to  find  out  how  much  work  is 
done,  in  foot  pounds  and  work  backwards,  so  to  speak, 
to  the  engine,  and  the  following  data  will  explain  the 
various  steps  taken  to  secure  the  amount  of  free  air 
required  per  minute  as  a  motive  power  to  perform  this 
work : 

Lift  of  450  ft.  p.m.  X  5000  lb.  load  =  2,250,000  ft. 
lb. 

2,250,000  ^  33,000  =  65  hp. 

Add  20  per  cent  for  friction  =  78  hp. 

Radius  of  drum,  20.5  in.     Radius  of  gear,  29  in. 

Circumference  of  drum  =  10.5  ft. 

450  ft.  -f-  10.5  =  42.8,  which  is  r.p.m.  of  drum  and 
also  of  the  58  in.  gear  on  the  same  shaft. 

Ratio  of  gear  to  pinion  =  1  to  4.83. 


42.8  X  4.83  =  206. 1  =  r.p.m.  of  pinion  on  engine 
shaft  and  also  of  the  engine. 

With  i2-in.  stroke,  piston  speed  is  413.5  ft.  p.m. 

Area  of  lo-in.  piston  is  78  sq.  in. 

413.4  X  78 

Then  the  m.e.p.  will  be  78  divided  by  

33,000 
which  equals  90  lb.  m.e.p.  if  all  work  is  done  in  one 
cylinder. 

90  H-  2  =  45,  which  is  m.e.p.  in  each  cylinder. 

Total  cylinder  volume  =  78  X  12  =  936  cu.  in. 

5  per  cent  of  936  =  47  cu.  in.  =  clearance  at  each 
end. 

With  2/3  cutofif,  there  are  702  cu.  in.  in  cylinder 
when  cutofif  takes  place. 

Add  to  this  47  cu.  in.  in  clearance  =  749  cu.  in.  of 
air  at  90  lb.  pressure  in  cylinder  at  point  of  cutofif. 

90  lb.  equals  5  atmospheres. 

Then  749  X  5  =  3745  cu.  in.,  or  2.11  cu.  ft.  of  free 
air  used  up  to  point  of  cutofif,  at  each  end  of  each 
cylinder. 

2.11  X  4  ^  8.44  cu.  ft.  of  free  air  used  per  revolu- 
tion of  engine. 

8.44  X  206.7  =  1744.548,  which  is  the  cubic  feet 
of  free  air  per.  min.  the  engine  will  use  under  the  load 
conditions  as   stated.  G.   H.   Wallace. 


Comparative  Values  of  Coal  and  Shavings 

JN  reply  to  the  question  of  E.  K.,  in  the  Sept.  1  issue. 

as  to  whether  coal  at  $2.60  a  ton  or  sawdust  and 
shavings  at  $1.00  a  ton  would  be  the  cheaper,  Hocking 
Valley  coal  has  a  proximate  analysis  of  volatile  matter, 
32.85  per  cent ;  fixed  carbon,  48.74  per  cent ;  moisture. 
6. Si  per  cent;  ash,  8.93  per  cent;  sulphur,  1.58  per  cent, 
and  an  approximate  calorific  value  per  pound  of  com- 
bustible of  14,080  B.t.u.  This  is  for  an  average  sample 
of  mine  run.  Screenings  and  slack  would  show  a 
higher  percentage  of  ash,  as  it  would  include  more 
slate  and  mine  dirt,  and  the  ash,  moisture  and  sulphur 
would  probably  equal  20  per  cent,  leaving  a  calorific 
value  of  14,080X0.80  =  11,264  B.t.u.  per  pound  of 
coal  as  fired.  At  a  cost  of  $2.60  a  ton  of  2000  lb.,  the 
cost  per  million  B.t.u.  would  be 
1,000,000  X  $2.60 

=  $1,155  per  million  B.t.u. 

11,264  X  2000 
The  calorific  value  in  B.t.u.  per  pound  of  dry  wood 
is  9150  for  pine,  and  8310  for  oak.     As  the  shavings 
are  part  hard  and  part  soft  wood,  the  calorific  value 
would  be  about  8700  B.t.u.  per  pound  of  dry  -wood; 
but  ordinary  wood  contains  about  20  to  25  per  cent 
moisture  and   1   per  cent   ash,   therefore  the   calorific 
value  would  be  8700  X  0.75  =  6525  B.t.u.  per  pound  as 
fired,  and  the  cost  per  million  B.t.u.  would  be 
1,000,000  x$i.oo 
=  $0.83   per   million    B.t.u.   as   com- 

6525  X  2000 
pared  with  $1.15  for  coal.  This  shows  that  shavings 
and  sawdust  would  cost  less  for  a  given  number  of 
heat  units  than  screenings.  This  $1.00  per  ton  for 
shavings  does  not  cover  the  cost  of  handling,  and  a 
great  deal  more  storage  space  w^ould  be  required,  the 
value  of  which  can  only  be  determined  by  the  condi- 
tions of  the  plant  in  question.  As  his  is  a  wood- 
working plant  using  shavings  and  sawdust  at  pres- 
ent, his  boilers  are  probably  arranged  for  that  kind 
of  firing,  therefore  I  think  that  the  325^c  per  million 
B.t.u.  difiference  in  price  would  be  largely  a  clear  sav- 
ing in  favor  of  sawdust  and  shavings. 

J.  C.  Hawkins. 
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FIRE  POWER  vs.  WATER  POWER 

In  the  mythology  of  the  ancients,  fire  and  water 
were  represented  by  2  gods  who  were  always  strug- 
glingforthe  mastery  waging  unceasing  warfare  on  each 
other  and  in  the  course  of  their  struggle,  working  great 
hardship  to  the  human  race.  With  the  growth  to  a 
more  practical  age,  both  fire  and  water  have  been  re- 
duced to  the  position  of  servants  of  men,  but  both  are 
still  cruel  when  they  break  their  bounds.  With  the 
increasing  demand  for  the  use  of  power  in  daily  life, 
for  light,  for  cooking  and  heating,  for  refrigeration, 
for  transportation,  for  small  and  large  power  units, 
both  localized  and  distributed,  the  call  for  power  sup- 
ply increases  rapidly,  and  the  problem  of  meeting  this 
demand  is  becoming  a  serious  one. 

Three  natural  sources  of  power  are  available,  fire, 
water  and  wind,  but  the  last  named  is  so  uncertain  and 
unsteady  that  it  has  not  been  possible  to  utilize  it  to 
any  great  extent.  Fire,  in  any  of  the  forms  in  which 
it  is  used  has  the  advantage  of  reducing  stored  energy 
beyond  recall,  whether  we  burn  wood  or  coal  in  a 
boiler,  or  gasoline  or  crude  oil  in  an  engine.  Power 
from  water,  on  the  other  hand  is  perpetually  renewed 
but  is  never  stored  by  nature,  and  if  we  are  to  seize 
the  energy  developed  by  the  streams  and  tides,  we 
must  do  it  as  it  passes  by.  Leaving  out  the  waves, 
which,  so  far,  we  have  not  been  able  to  harness,  it  is 
estimated  by  Morris  Knowles,  in  a  paper  in  the  Elec- 
tric Journal,  that  some  37,000,000  of  horsepower  is 
commercially  available  for  development  in  this  country, 
while  the  ultimate  capacity  of  the  streams  is  about 
230,000,000  hp. 

One  great  drawback  in  the  development  of  many 
streams  is  the  unreliability  of  the  supply.  Prof.  P. 
M.  Lincoln  has  pointed  out  that,  if  it  is  necessary  to 
erect  a  steam  plant  to  supplement  the  water  power 
plant,  it  is  hardly  ever  a  good  investment  to  pay  the 
cost  of  both  water  and  steam  plants.  It  is  therefore 
necessary  that  we  should  have  stored  a  supply  of 
water  which  will  guarantee  a  constant  power  the  year 
around  for  industrial  purposes.  In  some  places  this 
storage  can  be  accomplished  at  the  point  where  the 
hydraulic  development  is  installed,  but  in  more  cases 
it  is  impossible,  either  because  the  storage  basin  is  not 
available  at  that  point,  or  because  the  value  of  land  is 
too  great.  It  is  therefore  necessary  to  control  the 
flow  at  the  head  waters  and  this  means  a  great  under- 
taking at  a  point  remote  from  those  who  will  benefit 
by  the  power  to  be  supplied.  Such  control  at  the  head 
waters  is  a  conserving,  not  only  of  power,  but  of  life 
and  property  as  well,  since  it  will  be  a  means  of  pre- 
venting the  periodic  floods  which  are  such  a  menace 
in  the  lower  river  valleys. 

Some  cases  are  extremely  difficult,  as,  for  instance, 
those  in  Ohio  during  the  last  summer.  The  floods 
w^ere  due  to  A^ery  unusual  rains,  and  there  is  not  avail- 
ble,  in  the  region  where  these  rains  fell,  mountain  ba- 
sins sufficient  for  storage,  nor  is  the  frequency  of  floods 
sufficient  to  warrant  such  storage.     On  the  other  hand, 
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such  rivers  as  the  Ohio,  the  ^Missouri  and  the  Missis- 
sippi, which  every  year  are  productive  of  great  damage, 
can  readily  be  controlled  at  the  head  waters,  but  of 
course  at  a  large  expense.  As  against  this  cost  of  con- 
trol, however,  there  is  to  be  balanced  the  saving  in 
fuels  to  develop  the  same  power  by  fire,  which  will 
leave  the  fuel  for  use  in  localities  where  water  power 
is  not  available;  we  shall  also  be  saving  a  great  annual 
destruction  of  life  and  property,  and  by  properly  using 
our  storage  reservoirs,  we  can  accomplish  the  irriga- 
tion of  great  tracts  of  land  which  otherwise  will  be  un- 
productive. 

Another  angle  to  this  whole  question  is  that  of 
drainage  projects  for  unwatering  land  at  present  cov- 
ered in  the  river  basins.  By  restricted  storage  reser- 
voirs into  which  these  waters  are  led,  it  will  be  possible 
not  only  to  make  available  a  great  area  of  rich  land 
for  agricultural  purposes,  but  also  the  reservoirs  may 
be  made  to  yield  a  large  amount  of  power  at  low  head. 

The  whole  question  of  developing  water  powers  as 
rapidly  as  possible,  in  order  to  grasp  the  power  which 
is  now  running  to  waste  and  to  save  that  which  will 
remain  stored  as  fuel  if  we  do  not  consume  it,  calls 
for  a  big,  broad-gage  policy,  big  expenditure  and  far 
sight  into  the  future;  but  such  a  policy  will  pay  large 
in  the  returns  of  developed  waterpower,  increased  food 
resources  and  preservation  of  heat  power  stores.  It 
calls  for  national  and  state  action  and  co-operation  and 
for  the  best  engineering  skill  which  the  country  affords. 


TO  PATCH  A  CONCRETE  FLOOR 

Cleaning  the  Hole,  Consistency  of  Mortar,  Setting 

WHEN   a   cement   floor   surface  begins   to   wear 
it  is  often  desirable  to  patch  it.     Leonard  C. 
Wason,  president  of  the  Aberthaw  Construc- 
tion Co.,  Boston,  in  a  recent  paper  states  the 
right  way. 

Cut  down  the  worn  place  at  least  1^^  in.  This  cut- 
ting should  be  carried  into  the  strong,  unbroken  con- 
crete and  the  edges  should  be  cleanly  undercut.  The 
bottom  of  the  cut  should  then  be  swept  out,  clean- 
blown  out  with  compressed  air  or  a  pair  of  bellows, 
if  available,  then  thoroughly  wet  and  scrubbed  with  a 
broom.  In  this  way  small,  loose  particles  of  broken 
material  which  the  chisel  has  driven  into  the  surface 
are  removed.  A  grout  made  of  pure  cement  and  water 
about  the  consistency  of  thin  cream,  should  be  scrubbed 
into  the  pores  with  a  broom  or  brush,  both  at  the 
bottom  and  sides  of  the  cut.  Following  this,  a  stiffer 
grout,  about  the  consistency  of  soft  putty,  should  be 
thoroughly  compressed  and  worked  into  the  surface, 
which  has  already  been  spread  with  grout.  Finally, 
before  the  grout  is  set,  a  mortar  made  of  one  part 
cement  to  one  part  crushed  stone  or  gravel,  consisting 
of  graded  sizes  from  ^-in.  down  to  the  smallest,  ex- 
cluding dust,  should  be  thoroughly  mixed  and  put  in 
j)lace,  then  floated  to  a  proper  surface.  Cover  with 
wet  bagging,  wet  sand,  sawdust,  or  other  available 
material.  All  trucking  should  be  kept  off  and  the 
surface  kept  thoroughly  wet  for  at  least  1  week  or 
10  days. 

If  a  particularly  hard  surface  is  required,  6-penny 
nails  are  sometimes  mixed  with  the  mortar  and  other 
nails  stuck  into  the  surface  when  the  patch  is  finished. 
This  will'  produce  a  surface  which  is  extremely  hard 
and  durable. 


QUALITY  OF  WATER  IMPORTANT 

Impure  or  Highly  Mineralized  Waters  Sometimes 
Cause  Heavy  Money  Losses 

THE  quantity  of  water  used  in  modern  human  in- 
dustry is  so  vast,  its  applications  are  so  varied, 
and  its  essential  characteristics  are  so  distinctive 
that  water  may  be  considered  the  most  important 
mineral  used  in  the  industrial  arts.  Immense  quan- 
tities of  water  are  necessary  for  many  manufacturing 
operations.  Every  pound  of  writing  paper  made,  for 
instance,  has  required  the  use  of  not  less  than  40  lb. 
of  water,  and  in  some  paper  mills  as  much  as  1600 
lb. 

The  quality  of  the  water  used  in  the  steam  boiler 
is  of  interest  to  the  engineer  because  upon  it  the  prof- 
itable production  of  steam  in  large  measure  depends. 
The  life  of  the  boiler  also  is  in  no  small  degree  de- 
termined by  the  care  taken  to  supply  it  with  proper 
feed  water.  With  a  noncorrosive  water  which  does 
not  form  hard  scale  a  stationary  boiler  may  last  30 
to  35  yr.,  but  a  corrosive  water  may  make  it  useless 
in  5  yr. 

Many  waters,  especially  spring  waters,  that  are 
comparatively  free  from  mineral  matter  in  solution 
are  known  to  be  strongly  corrosive  when  used  in  steam 
boilers.  Free  acids,  such  as  hydrochloric,  sulphuric, 
and  nitric,  are  corrosive,  attacking  iron  easily,  and 
waters  containing  them  must  therefore  be  neutralized 
before  they  can  safely  be  used  for  steam  making. 
Water  showing  no  sign  of  acidity  before  it  enters  the 
boiler  sometimes  develops  corrosive  properties  when 
it-  is  heated.  Water  containing  nTagnesium  chloride 
in  solution,  for  instance,  may  be  neutral  under  ordinary 
conditions,  but  at  high  temperatures  and  under  in- 
creased pressure  of  the  boiler  hydrolysis  occurs,  form- 
ing free  hydrochloric  acid,  which  vigorously  attacks 
the  boiler  shell  and  tubes.  The  scale  from  calcic  car- 
bonate waters  is  loose  and  can  be  removed  by  blowing 
off.  Calcic  sulphate  waters,  on  the  other  hand,  form 
a  hard  tenacious  scale,  the  removal  of  which  is  some- 
times difficult.  Hard,  scale  conducts  heat  poorly.  A 
waste  of  15  to  30  per  cent  of  fuel  has  been  known  to 
be  caused  by  hard  scale  only  7  to  8  mm.  thick.  Boilers 
thus  overheated  are  liable  to  blister  and  to  crack,  and 
many  serious  explosions  have  resulted  from  overheat- 
ing scale-lined  boilers. 

Salutary  Effect  of  Scale 

'pnOUGH  a  thick,  hard  scale  is  detrimental  to  a 
boiler,  a  thin  coating  of  scale  is  often  distinctly 
advantageous.  This  is  especially  noticeable  where  cor- 
rosive waters  are  used  for  making  steam.  Rain  water 
and  even  melted  snow  cause  pitting  of  the  plates  and 
more  or  less  general  corrosion.  As  a  protection 
against  the  ravages  of  waters  of  this  kind  the  occa- 
sional addition  of  a  little  limewater  is  recommended, 
so  that  a  thin  coating  of  scale  may  be  formed. 

Many  specifics  for  preventing  and  removing  boiler 
scale  are  on  the  market,  some  of  them  being  helpful 
but  others  of  little  value,  though  the  vendors  use  per- 
suasive arguments  in  presenting  the  merits  of  their 
wares.  Care  should  be  exercised,  however,  not  to  use 
the  wrong  kind  of  boiler  compound,  as  more  harm  may 
be  caused  by  it  than  by  the  untreated  water  itself. 
(From  Water-Supply  Paper  233,  United  States  Geo- 
logical Survey.) 


Re.\l  personal  efficiency  is  to  save  time  and  then 
use  it  to  good  advantage. — System. 
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Announcing  the  January 


OLD  subscribers,  new  subscribers  and  engineers  who  have  acquaintance  with  Practical 
Engineer  Specialized  Numbers  will  be  interested  in  the  following : 
The  January,  1914,  Power  Plant    Efficiency  Number  will  be  the  most  valuable 
power  plant  publication  ever  offered  to    engineers. 

Manufacturing  power  in  a  power  plant  is  no  different  from  manufacturing  any  other 
product  in  a  properly  equipped  factory  except  that  the  machinery  used  is  more  diverse  and 
complex  and  the  ability  required  to  handle  it  is  greater  than  for  any  other  class  of  manu- 
facturing machinery.  All  the  same  elements  enter  into  the  manufacture  of  power  that 
come  into  any  other  work ;  raw  material,  equipment,  methods  and  labor.  For  the  best  results 
each  element  must  be  properly  fitted  to  its  purpose  and  all  processes  must  be  so  related  a?  to 
eliminate  waste  and  losses  to  the  greatest  possible  extent. 

Selection  of  Materials 

'PAKING  up  these  elements  in  their  order,  we  shall  come  first  to  raw  materials,  which  consist 
of  fuel,  water  and  lubricant.  Evidently  each  of  these  should  be  obtained  of  the  kind  best 
fitted  for  the  use  to  which^it  is  to  be  put,  the  same  as  would  be  the  case  in  buying  iron  to  make 
boilers  or  leather  to  make  belts.  For  fuels;  their  composition,  heat  value  and  impurities  must 
be  determined;  the  effects  on  the  furnace  and  heating  surfaces,  etc.  In  the  case  of  water; 
impurities  contained  and  what  temperature  will  be  most  suitable  for  the  supply.  And  lubri- 
cants; their  qualities  and  characteristics  and  whether  they  contain  impurities  that  will  be 
detrimental  to  boxes  and  shafts. 

Wi4h  respect  to  equipment;  this  important  element  in  production  will  be  considered — 
the  bearing  each  piece  has  to  the  whole,  its  proper   installation,   capacity,   type   and   location. 

Upon  this  head  will  be  considered  various  methods  of  handling  poor  fuel,  the  effect  of 
bad  furnace  conditions,  poor  draft,  insufficient  heating  surface,  air  leaks,  pressure  drop,  radia- 
tion, valve  and  join  leaks,  high  back  pressure,  wet  steam,  exhaust  waste,  friction,  resistance 
loss,  and  hundreds  of  causes  that  may  destroy  the  profitableness  of  your  plant. 

Then  there  are  the  transformations  to  be  made  in  changing  the  stored  energy  of  the  fuel  to 
the  applied  power  and  how  the  equipment  of  such  transformation  required  will  be  made  most 
effective.  The  furnace  must  be  designed  of  proportions  best  to  absorb  and  transmit  heat ;  the 
boiler  to  transmit  the  heat  to  the  steam  rapidly  and  effectively;  the  piping  to  convey  the 
steam  or  other  fluids  with  the  smallest  loss  of  pressure  and  heat  to  the  point  where  the  sec- 
ond transformation  is  to  take  place,  and  the  prime  mover  must  be  fitted  to  effect  this  second 
transformation  with  a  minimum  of  waste.  Belts  or  wiring  should  then  convey  the  power 
with  the  least  possible  loss  to  the  point  where  it  is  to  be  applied  in  useful  work.  All  these 
problems  involve  the  study  of  equipment  to  be  used,  the  methods  of  using  it  and  precau- 
tions for  insuring  that  there  shall  be  no  falling  off  in  efficiency. 

Testing  and  Testing  Instruments 

DESCRIPTIONS  and  methods  of  using  the   various  kinds  of  test  apparatus,  draft  gages, 
pyrometers,  thermometers,  pressure  gages,  gas  analysis,  steam  engine  indicators,  calorimeters, 
voltmeters,  etc.,  will  be  outlined  with  complete  details  where  such  are  necessary. 

In  order  to  better  the  performance  of  a  plant  it  is  necessary  to  know  in  detail  what  it  is 
doing  and  how  that  performance  compares  with  the  possibilities.  For  this  purpose  records 
must  be  kept  and  comparisons  made  with  other  plants.  Tests  of  individual  pieces  of  appar- 
atus such  as  furnaces,  boilers,  pumps,  piping,  prime  movers,  generators,  transmission  appar- 
atus for  efficiency  should  be  part  of  the  regular  routine  and  a  continuous  hunt  for  losses 
should  be  a  part  of  the  operating  game. 

Points  where  losses  are  likely  to  be  found  or  to  develop  will  be  indicated  and  how  to 
test  out  at  such  points  to  find  whether  best  possible  results  are  being  obtained  and  main- 
tained. 
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Power  Plant  Records 

'PO  compare  the  performance  of  the  plant  from  time  to  time  with  the  performance  of  other 
plants,  it  is  necessary  to  have  the  data  from  tests  properly  and  systematically  recorded 
and  reduced  to  a  common  basis,  and  the  question  of  records  will  be  fully  gone  into,  and 
records  that  have  been  found  satisfactory  in  actual  use  will  be  shown,  and  just  how  to  keep 
them  will  be  fully  explained.  Also,  forms  of  records  will  be  suggested  to  fit  different  kinds  of 
power  plants  and  the  methods  of  deriving  results  from  the  data  and  of  making  comparisons 
both  analytically  and  graphically  will  be  given.  These  records  will  show  not  only  the  results 
of  testing  for  efficiency,  but  will  be  arranged  to  show  the  expense  of  operation  of  the  plant 
for  the  different  items  of  raw  materials,  wear  and  repair  of  equipment,  labor  and  supplies, 
and  the  method  of  distributing  these  items  of  expense  properly  against  the  useful  power  sup- 
])lied  for  various  purposes. 

Systematizing  Labor 

'PHE  need  of  regular  systematic  work  is  emphasized  at  every  point  and  at  no  part  of  the 
operation  is  this  greater  than  in  the  control  of  the  labor  in  the  plant,  not  only  in  the 
matter  of  testing,  but  in  the  regular  daily  routine  for  starting,  stopping,  boiler  firing,  wiping, 
cleaning  up,  in  fact,  in  every  part  of  the  work  there  must  be  system  and  regularity  to  get 
best  results. 

This  issue  will  show  proper  assignment  of  daily  and  weekly  work  and  suggest  methods 
for  the  training  of  men  for  better  positions,  etc.  The  chief  must  know  the  results  of  operation 
and  how  things  are  going  in  each  part  of  the  plant,  involving  a  careful  inspection ;  he  should 
be  in  close  touch  with  the  men,  demand  full  detailed  reports  and  records  from  every  depart- 
ment. Systems  of  reporting  various  conditions  in  the  plant  will  be  shown  and  \arious  meth- 
ods  of   inspection    will    be    suggested. 

Cost  Finding  Is  The  Key  to  Efficiency 

IN  any  industrial  operation  the  results  are  measured  in  terms  of  dollars  and  cents  and  bo  in 
the  measuring  up  of  performance  of  the  power  plant,  the  cost  to  produce  the  unit  of 
power  delivered  is  the  final  measure  of  its  effectiveness.  The  unit  may  be  a  kilowatt  hour 
of  electrical  energy,  a  ton  of  ice  or  of  refrigeration  delivered,  a  square  foot  of  heating  surface 
for  radiation  supplied  or  a  cubic  foot  of  room  heated  or  a  cubic  foot  of  compressed  air  sup- 
plied. In  any  case,  to  judge  rightly  the  performance  of  a  plant  there  must  be  some  standard 
by  which  to  measure  it.  Reasonable  standards  of  performance  for  different  kinds  of 
power  plant  operation  will  therefore  be  an  important  feature  of  the  issue,  and  it  will  be 
shown  just  how  to  reduce  records  obtained  from  test  and  measurement  to  terms  of  cost  of 
power  delivered  so  that  the  actual  cost  can  be  compared  with  the  standards  as  given. 

Men  who  have  made  this  a  business  for  years  will  contribute  their  instruction  as  to  wha^ 
they  have  found  to  be  the  best  methods  for  careful  study  of  actual  conditions  and  for  intro- 
ducing such  changes  as  may  be  found  desirable  in  the  way  of  equipment,  arrangement 
and  operating  methods. 

A  Text  Book  of  Efficiency 

JT  will  be  seen  that  the  issue  will  be  a  complete  text  book  on  power  plant  efficiency,  start- 
ing from  the  fundamental  consideration  of  what  elements  must  go  toward  making  effi- 
ciency, giving  each  detail  to  be  considered  in  order  to  secure  the  necessary  knowledge  of 
present  performance,  how  to  determine  possible  performance  and  how  to  bring  these  two 
closer  together. 

If  success  counts  with  you,  this  issue  will  be  a  necessity. 

This  big  special  Efficiency  Number  is  a  part  of  a  regular  subscription — there  are  twenty- 
three  other  issues  that  will  be  of  the  greatest  possible  value  to  power  plant  men  and  one 
dollar  pays  for  them  all. 
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NEW  TERRY  CONDENSING 
TURBINE 

Reversed   Flow  of  Steam   in   Low-Pressure   Element 
Overcomes  Air  Leakage 

TWO   main   objects  were   before   the   engineers   in 
their   design    of   the    latest    type    of   Terry    con- 
densing turbine.     They  were  after  an   economy 
approaching    that    of    the    larger    units    used    in 
power  installations ;  they  aimed  to  overcome  the  old 
trouble  of  air  leakage  into  the  condenser. 

This  air  leakage  has  been  completely  overcome. 
The  only  gland  exposed  to  vacuum  has  been  shifted 
from  the  end  of  the  casing,  as  in  other  types  of  con- 
densing turbines,  to  the  middle,  where  it  is  exposed 
on  one  side  to  vacuum  and  on  the  other  to  steam  at 
just  above  atmospheric  pressure.  This  makes  the 
leakage  of  air  through  this  gland  a  physical  impos- 
sibilitv. 


FIG.    1.      TERRY   TURBINE   WITH   COVER   RAISED 

The  machine  consists  essentially  of  a  regular  Ter- 
ry multi-velocity  wheel  as  the  high-pressure  element 
and  a  low-pressure  end  consisting  of  several  multi- 
pressure  impulse  elements.  The  main  feature  dis- 
tinguishing the  arrangement  of  this  low-pressure  ele- 
ment lies  in  the  fact  that  it  has  been  turned  end  for 
end,  receiving  steam  at  the  end  farthest  from  the 
high-pressure  element  and  exhausting  into  the  con- 
denser connection  at  the  center  of  the  turbine.  By 
this  simple  device  of  reversing  the  flow  of  steam  and 
thus  protecting  the  vacuum  gland,  the  old  trouble  of 
air  leakage  has  been  eliminated. 

This  turbine  has  the  regular  Terr}-  characteristics, 
including  casing  -split   on   the  axial   plane,  permitting 


examination  of  the  runner  without  disturbing  steam 
or  exhaust  connections.  It  has  the  Terry  indestruc- 
tible high-pressure  element  which  permits  starting  up 
the  turbine  from  cold,  even  though  a  large  quantity 
of  water  is  thus  thrown  through  the  blades.  This  is 
done  regularly,  without  any  danger  from  water  ham- 
mer or  any  apprehension  as  to  stripping  of  blades. 


FIG.   2.     CROSS-SECTION  OF  TERRY  TURBINE,   SHOWING  REVERSE 
PLOW    OF    STEAM 

The  stationary  buckets  in  the  low-pressure  end 
are  placed  on  annular  rings,  from  which  they  may  be 
removed  in  blocks  as  necessary.  These  rings  are  not 
fastened  to  the  casing,  but  are  bolted  together  and 
remain  with  the  runner  when  the  casing  is  removed. 


FIG.  3.   RUNNER  OP  NEW  TERRY  TURBINE 

as  will  be  noted  in  the  illustration.  They  are  held  by 
friction  to  the  casing  when  the  upper  half  is  drawn 
down  tight  to  the  lower  half,  and  hence  always  retain 
their  position  when  the  turbine  is  running.  This  ar- 
rangement makes  it  simple  to  examine  all  parts  with 
a  minimum  of  trouble. 
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The  method  of  swinging  the  casing  from  the  bear- 
ing blocks  instead  of  from  the  base,  makes  it  always 
concentric  with  the  runner.  Expansion  is  radial  and 
all  clearances  are  maintained  practically  the  same 
when  the  turbine  is  running  as  when  it  is  cold.  The 
side  of  the  bearing  in  the  pillow  block  is  cylindrical. 
This  is  bored  at  the  same  time  as  the  casing  and 
from  the  same  center.  It  follows,  therefore,  that  un- 
der no  circumstances  can  the  axis  of  the  runner  get 
out  of  line  with  the  axle  of  the  casing. 

This  new  design  of  turbine  is  being  applied  to 
'■>  principal  uses :  driving  electric  generators,  blowers 
and  centrifugal  pumps. 


THE  STURTEVANT  AIRWASHER 

New  Type  of  Nozzle  Forms  a  Rain  Spray  and  Hori- 
zontal Eliminators  Remove  Water  from  Air 

THE  new  Sturtevant  airwasher,  whose  external 
appearance  may  be  judged  from  Fig.  1,  is  of  the 
rain  spray  type  with  horizontal  eliminators.  It 
consists  of  3  parts,  the  spray  chamber,  in  which 
ihe  washing  actually  occurs;  the  eliminators,  which 
remove  all  entrained  moisture  from  the  air  and  the 
sump,  or  tank,  which  forms  the  bottom  of  the  air- 
washer,  and  into  which  falls  all  of  the  water  from  the 
spray  pipes,  and  the  eliminators.  In  Fig.  1  can  be 
seen  the  eliminators,  the  spray  chamber,  and  the 
sump.  Besides  these  parts,  there  is  necessary  a  re- 
circulating pump  for  creating  a  circulation  of  water 
in  the  spray  pipes. 


FIG.   1.     THE   STURTEVANT   AIRWASHER 

When  installed  in  a  ventilating  system,  the  ar- 
rangement shown  in  Fig.  2  is  used.  Here  it  will  be 
seen  that  the  air  enters  at  the  left,  passes  through  a 
tempering  coil  and  heater  into  the  airwasher'  and 
thence  through  a  second  heater  into  the  fan.  The 
pump  and  water  piping  are  shown  in  this  drawing 
and  a  portion  of  the  casing  has  been  broken  away  in 
order  to  show  the  eliminators  of  the  airwasher. 


To  form  the  ram-like  spray  in  the  Sturtevant  air- 
washer the  nozzle  shown  in  Fig.  3  is  used,  being  at- 
tached to  the  spray  pipes  in  the  spray  chamber.  The 
design  of  these  nozzles  is  unique  and  permits  of  a 
large  orifice  so  necessary  to  prevent  clogging.  The 
water  issuing  from  the  orifice  under  pressure  created 
by  the  recirculating  pump,  strikes  against  a  lip  curved 
over  this  orifice  and  is  broken  into  a  spray,  spreading 
out  broadly,  due  to  the  shape  of  the  lip  and  thus  fill- 
ing the  chamber  completely.  The  water  falls  into  the 
sump  below.  The  spray  chamber  is  constructed  of 
galvanized  steel  and  the  interior  is  painted  with  black 
asphaltum. 

Air  passing  through  this  rain-like  spray  is  cleansed 
of  every  particle  of  dirt  and  impurity  and  finally 
comes  in  contact  with  the  eliminators,  whose  position 
in  the  airwasher  can  be  seen  in  Fig.  1,  which  are 
placed  horizontally  across  the  airwasher  and  form 
between  them,  broken  passages  through  which  the  air 
must  pass  in  order  to  leave  the  spray  chamber.  The 
surface   of   each    of   the    eliminators    is    perforated    in 


FIG.     2.       TYPICAL    ARRANGEMENT,     STURTEVANT     AIRWASHER, 
SHOWING  TEMPERING  COILS  HEATER   AND  MULTIVANE  FAN 


such  a  way  that  small  lips  of  metal  are  formed  and 
the  edge  of  each  eliminator  is  serrated.  The  air  laden 
with  moisture  strikes  against  the  edges  of  these  ser- 
rations and  perforations  and  against  the  edges  of  the 
metal  lips,  where  the  entrained  moisture  is  removed 
so  that  when  it  leaves  the  eliminators,  the  air  con- 
tains no  unevaporated  moisture.  The  water  dripping 
from  these  eliminators  further  increases  the  efficiency 
of  the  washing  process  and  drains  into  the  sump  be- 
low. The  eliminators  are  constructed  of  galvanized 
steel,  and  are  painted  with  black  asphaltum. 


FIG.   3.      NOZZLE,    STURTEVANT   AIRWASHEli 

The  sump,  which  may  be  constructed  of  galvan- 
ized iron  or  of  concrete,  is  a  tank  into  which  the  water 
falls  from  the  spray  chamber  and  eliminators.  It  is 
provided  with  an  overflow  which  maintains  a  con- 
stant level  of  water  within  and  with  a  drain  and 
strainer.     A  flat  valve  maintains  the  water  supply. 

Water  is  drawn  from  the  sump  by  a  small  cen- 
trifugal  pump   shown   in   Fig.   ?.   and   is   delivered   to 
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the  spray  pipes  under  sufficient  head  to  create  the 
desired  spray.  The  pump  suction  pipe  draws  the 
water  within  the  2  screens.  As  the  orifices  of  the 
nozzles  are  comparatively  large,  the  mesh  of  the 
strainer  is  not  so  fine  that  excessive  power  is  required 
to  drive  the  pump,  and  as  a  second  wire  strainer  in 
the  washer  pipe  is  unnecessary,  another  saving  in 
power  for  the  pump  is  thereby  effected. 

This  airwasher  is  the  product  of  the  B.  F.  Sturte- 
vant  Co..  Hyde  Park,  Mass. 


KROESCHELL  COMBINATION 
BOILER 

Addition  of  Water  Tubes  to  Return-Tubular   Boiler 

Increases  Efficiency  and  Cuts  Down  Space ; 

Flume  in  Boiler  Aids  Circulation 

CONSTRUCTION  of  this  boiler  is  shown  by  the 
longitudinal  section  in  Fig.  i.  It  consists  of  an 
ordinary  return-tubular  boiler  to  which  are  at- 
tached 2  headers  or  water  legs  that  are  connected 
by  3  or  4  rows  of  tubes,  the  number  depending  upon  the 
size  of  boiler.  It  will  be  noted  that  the  front  header  is 
attached  to  the  shell  by  means  of  a"~io-in.  horizontal  con- 
nection, and  that  a  flume,  represented  by  the  heavy  dotted 
line,  is  placed  near  the  bottom  and  extends  back  about  2/3 
the  length  of  the  boiler.  The  purpose  of  such  a  construc- 
tion is  to  cause  the  water  to  flow  with  a  high  velocity 
above  and  below  the  flume,  thus  preventing  the  deposit 
of  scale  forming  material  on  the  shell  and  tubes  by  carry- 
ing it  back  into  the  sediment  chamber  in  the  rear  water 
leg,  from  which  it  may  readily  be  blown  out  through  a 
blowoff  cock. 

Furnace  baffling  is  so  arranged  that  the  hot  gases, 
whose  path  is  indicated  by  the  arrows,  instead  of  coming 
directly  in  contact  with  the  cold  surfaces  of  the  tubes,  are 
carried  back  to  the  rear,  where  they  pass  up  between  the 
water  tubes  and  along  under  the  shell  to  the  front  of  the 
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FIG. 


1.       I.ONGITUDINAL    SECTION    OF    KROESCHELL,    COMBINA- 
TION  WATER-TUBE    AND    FIRE-TUBE    BOILER 


boiler,  returning  through  the  fire  tubes  and  passing  out 
of  the  smoke  box  at  the  rear.  Not  only  is  this  arrange- 
ment a  great  aid  to  combustion,  but  it  removes  the  lower 
Iialf  of  the  shell  from  the  impinging  heat  of  the  fire,  and 
by  preventing  unequal  expansion  and  contraction  between 
tubes  and  shell,  it  avoids  any  leakage  of  tubes.  The  fact 
that  the  temperature  of  the  gases  is  not  materially  low- 
ered by  contact  with  cold  surfaces  until  they  reach  the 
rear  of  the  setting,  gives  ample  time  for  thorough  and 
complete  combustion. 

Kroeschell  Bros.  Co.,  who  manufactures  this  boiler, 
has  had  one  of  them  in  operation  for  about  9  months  at 
its  works  at  440-472  W.  Erie  St.,  Chicago,  111.    This  par- 


ticular boiler,  which  generates  steam  for  the  entire  plant, 
has  a  shell  5  ft.  6  in.  in  diameter  by  18  ft.  long,  and  con- 
tains 60  4-in.  fire  tubes,  18  ft.  long,  and  29  3^-in  water 
tubes  18  ft.  long.  The  draft  is  natural,  and  a  test  run  un- 
der draft  conditions  which  were  below  the  average  showed 
excellent  economy  and  capacity.  Doors  placed  at  con- 
venient points  along  one  side  wall  afiford  an  easy  means 
of  observing  the  condition  of  the  gases  as  they  pass  from 
the  rear  to  the  front. 
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FIG. 


REAR   ELEVATION   OP    KROESCHELL    BOILER,    SHOWING 
FEED    WATER   CONNECTIONS 


Cast-iron  columns  support  the  front  end  of  the  boiler, 
while  the  rear  end,  which  rests  on  the  back  wall,  is  free 
to  move  on  rollers  as  expansion  or  contraction  may  re- 
quire. 

Hollow  stay  bolts  and  individual  handhole  plates  make 
inspection  and  cleaning  easy,  as  all  parts  are  readily  ac- 
cessible. Due  to  the  positive  circulation  in  this  boiler, 
the  makers  claim  for  it  a  high  efficiency  and  a  large  over- 
load capacity.  Its  rapid  steaming  especially  adapts  it  for 
fluctuating  loads. 

This  boiler  is  rated  by  the  builders  on  a  basis  of  10 
sq.  ft.  of  heating  surface  per  boiler  horsepower,  and  is 
built  in  standard  sizes  of  from  100  to  350  hp. 


According  to  the  Buffalo  Express  President  Rich- 
ard Crick  of  the  Niagara  Falls  Business  Men's  Associa- 
tion will  appoint  a  committee  of  merchants  to  formulate 
plans  for  the  organization  and  incorporation  of  an  elec- 
tric light  and  power  company  at  Bufifalo,  N.  Y.  M. 
Arnson,  a  member  of  the  committee  appointed  last  year 
to  investigate  the  possibilities  of  such  a  plant,  said  that 
Electrical  Engineer  H.  B.  Sweet  of  Utica  reported  that  a 
plant  sufficient  for  the  needs  of  the  merchants  could  be 
built  for  $60,000  and  that  current  could  be  sold  for  3 
cents  a  kilowatt-hour,  which  is  2  cents  under  the  price 
charged  by  the  Buffalo  &  Niagara  Falls  Electric  Light  & 
Power  Co. 


All  predictions  of  past  years  that  coal  could  not 
be  worked  at  a  greater  depth  than  1500  ft.,  no  longer 
hold  water.  At  the  present  day,  according  to  W.  E. 
Garforth,  president  of  the  British  Institute  of  Mining 
Engineers,  coal  is  being  mined  at  depths  exceeding  3000 
ft.  The  adoption  of  a  system  of  long-wall  working  has 
solved  the  question  of  superincumbent  weight.  The  coal 
is  exposed  to  this  weight  for  a  short  time  and  places  are 
closed  up  rapidly. — Compressed  Air  Magazine. 
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THE  HUBER  GRATE 

IN  this  grate,  shown  in  the  accompanying  cut,  2  trusses 
run  lengthwise  of  the  bars  with  the  clips  bridged 
across  between  trusses  and  regulated  as  to  thickness 

and  spacing  according  to  the  opening  desired.  One 
truss  is  made  straight  and  the  other  deep  and  curved  to 
give  strength,  prevent  warping  and  avoid  a  large  open- 
ing to  waste  fuel  when  the  bar  is  rocked  for  shaking. 

As  shown,  the  bearing  is  placed  ofif  the  center  of  the 
bar  which  gives  an  eccentric  motion  and  rocks  the  bar 
toward  the  back  of  the  furnace,  thus  working  the  coal 
back  along  the  grate,  which  is  inclined  to  the  rear,  and 
deposits  clinker  and  ashes  on  the  dump  grate.  The  lift 
of  the  bar  also  sifts  out  the  ashes  and  breaks  up  the  fire. 

Parts  of  the  frame*  are  held  by  interlocked  tongue  and 
groove  so  that  no  bolts  are  needed. 


THE    HDBER    ROCKING   GRATE    STOKER 

Two  shaking  levers  permit  of  rocking  the  bars  in 
alternate  sets  as  in  the  cut,  or  both  levers  may  be  used, 
rocking  all  bars  at  once.  By  rocking  the  bars  a  few  times 
before  adding  fresh  fuel,  the  old  fuel  is  moved  toward  the 
rear,  and  fresh  coal  may  be  added  at  the  front,  avoiding 
the  labor  of  throwing  fuel  to  the  rear  of  the  grate  and 
preventing  the  mixing  of  fresh  coal  with  ashes.  Thus 
slicing  is  unnecessary  and  efifective  coking  is  secured  for 
bituminous  coals. 

The  bars  can  be  raised  from  i  to  5  in.  in  rocking,  as 
may  be  found  most  efficient  for  the  coal  in  use,  and  the 
dump  grate  may  be  thrown  to  clear  clinker  and  ashes  at 
any  time,  independent  of  the  grate  bars. 

The  Huber  grate  is  made  of  by  The  Huber  Grate  Bar 
and  Stoking  Co.,  of  Baltimore,  Md. 


NEW  WESTINGHOUSE  MAGNET 
SWITCHES 

THESE  switches  have  been  designed  especially 
with  a  view  to  obtaining  continuity  of  operation 
for  the  controller  on  which  they  are  used,  so  that 
every  effort  has  been  made  not  only  to  secure  long 
life  to  the  wearing  parts  but  also  to  insure  rapid  re- 
pairs in  case  of  accident. 

The  switches  are  of  the  clapper  type  and  are  ar- 
ranged so  that  they  are  opened  by  gravity  assisted  by 
a  spring.  Direct-current  switches  are  single-pole;  al- 
ternating switches  are  2-pole  and  can  be  supplied  with 
3  poles  when  desired. 

Direct-current  switches  are  made  in  both  shunt  and 
series  forms.  Each  switch  is  mounted  on  an  indi- 
vidual slate  base  so  that  in  case  of  accident  an  injured 
switch   can  be  replaced  immediately. 

The  wearing  parts,  such  as  contacts,  arc  shields, 
etc.,  are  in  general  the  same  in  both  alternating-current 
and  direct-current  .switches  of  the  same  capacity,  thus 
reducing  the  number  of  repair  parts  to  be  carried  in 
stock  by  firms  using  both  kinds  to  a  minimum. 


Special  care  has  been  taken  to  reduce  the  destruc- 
tive action  of  the  arc  to  a  minimum.  The  arc  when 
formed  is  not  blown  sidewise  against  the  arc  shield 
but  is  guided  upwards  by  an  arcing  horn  and  is  then 
extinguished  by  the  blowout  coil.  This  arrangement 
preserves   both   contacts   and   arc    shields. 

In  closing,  the  contacts  have  first  a  wiping  action, 
then  roll  against  each  other,  and  are  finally  firmly 
pressed  together.     In   switches  of  250  amp.   capacity 


PIG.   1.     WESTINGHOUSE   MAGNET  A.C.   SWITCH 
PIG.    2.      DIRECT   CURRENT    SWITCH   OF   THE    MAGNET   TYPE 

and  larger  the  circuit  is  made  and  broken  between  cop- 
per and  carbon,  but  in  all  cases  the  final  contact  is 
between  copper  pieces. 

The  flexible  copper  shunts  which  carry  the  current 
to  the  movable  contacts  are  welded  to  the  terminals; 
there  is  no  solder  to  melt,  run  down  the  shunt  and 
stiffen  it  on  solidifying. 

These  switches  are  a  recent  development  of  the 
Westinghouse  Electric  &  Mfg.  Co. 


The  United  States  Civil  Service  Commission  an- 
nounces an  examination  for  metallurgical  engineer,  for 
work  in  iron  and  steel.  From  the  register  of  eligibles 
resulting,  certification  will  be  made  to  fill  a  vacancy  in 
the  Bureau  of  Mines.  Department  of  the  Interior,  for 
service  at  Pittsburgh,  Pa.,  at  a  salary  ranging  from  $3000 
to  $4000  a  year,  and  vacancies  as  they  may  occur  in  posi- 
tions requiring  •  similar  qualifications.  An  educational 
training  equivalent  to  that  required  for  graduation  from 
a  college  or  university  of  recognized  standing,  such  train- 
ing to  have  included  courses  in  chemistry,  physics,  and 
metallurgy,  and  not  less  than  6  years'  experience  in  the 
metallurgy  and  operation  of  iron  and  steel  mills,  are 
prerequisites  for  consideration  for  this  position.  The 
applicant  must  have  demonstrated  a  capacity  for  prepar- 
ing reports  as  shown  in  manuscript  reports  or  published 
papers.  Applicants  must  have  reached  their  25th  but  not 
their  40th  birthday  on  the  date  of  the  examination.  Per- 
sons who  desire  this  examination  should  at  once  apply 
for  Form  304  and  special  form  to  the  United  States  Civil 
Service  Commission,  Washington,  D.  C, ;  the  secretary 
of  the  board  of  examiners,  post  office,  Atlanta,  Ga.,  San 
Francisco,  Cal, ;  customhouse,  New  Orleans,  La.,  Hono- 
lulu, Hawaii,  In  applying  for  this  examination  the  title 
"Metallurgical  Engineer  (Male)"  should  be  used. 


What  Cheer  Chemical  Co.,  Pawtucket,  R,  I.,  is 
planning  the  erection  of  a  new  3-story  brick  structure 
on  Grotto  Ave.,  south  of  plant  of  L.  B.  Darling  Co. 
Work  will  include  a  power  house  and  boiler  room. 
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JEFFERSON  SMALL  NUT 
STYLE  UNION 

New  Design  for  Use  in  Close  Quarters 

THOSE  who  have  had  pipe  fitting  to  do  in  close 
quarters  will  appreciate  the  new  style  of  union 
which  has  recently  been  developed  by  the  Jef- 
ferson Union  Co.,  which  is  called  the  small  nut 
style.  It  is  built  suitable  for  working  steam  pressures 
up  to  250  lb.,  and  one  of  its  most  important  features 
is  the  fact  that  where  pipes  are  out  of  line,  which  is 
the  case  in  many  plants,  especially  where  connections 
are  made  in  out-of-the-way  places,  this  union  can  be 
used  in  an  equally  efficient  manner  as  if  the  pipes 
w-ere  absolutely  straight.  This  feature  is  made  pos- 
sible by  the  ground  ball  joint. 

Other  features  are  the  taper  pipe  threads,  liberal 
play  between  swivel  end  and  nut,  and  the  externally 
threaded  part  has  a  round  wrench  hold.     While  this 


After  a  little  experience  and  measuring  of  time  the 
valve  through  which  the  graphite  passes  into  the  feed 
water  can  be  set  and  marked  so  that  the  engineer  will 
know  just  where  to  open  it  each  time  in  order  to  give 
his  dose  as  specified. 

The  illustration  shows  the  manner  in  which  the 
feeder  is  connected  with  the  feed  line  at  the  suction 
side  of  pump.  The  United  States  Graphite  Co.  is 
prepared  to  supply  this  feeding  device  completely 
equipped  with  all  valves  and  fittings  to  users  of 
Mexican  boiler  graphite. 

NEWS  NOTES 

Upon  piles  driven  out  in  the  Maumee  River  will  be 
built  the  plant  which  is  to  furnish  power  for  the  new 
Hocking  Valley  docks.  Permit  for  the  construction  of 
the  first  permanent  building  on  the  Hocking  Valley 
property  in  East  Toledo  was  taken  out  recently.  The 
permit  calls  for  a  building  42  by  113  ft.  It  will  cost 
$12,000.  This  amount  does  not  include,  the  estimates 
for  machinery  and  equipment,  Avhich  Avill  amount  to 
more  than  $50,000. 


ff^rCAiss. 


Suction 


PART  SECTION  OP  JEFFERSON  SMALL  NUT 
STYLE  MALE  AND    FEMALE   UNION 

union  is  so  proportioned  as  to  be  as  strong  as  other 
types  of  Jefferson  unions,  it  is  recommended  for  use 
only  in  cramped  places  where  male  and  female  unions 
are  desired.  The  accompanying  illustration  shows 
clearly  the  construction  and  distinctive  features  of  the 
union. 

BOILER  GRAPHITE  FEEDER 

ILLUSTRATED  herewith  is  a  boiler  graphite  feeder 
provided  with  a  reservoir  which  is  so  equipped  with 
valves  that  it  may  be  entirely  closed  and  all  water 
pressure  shut  ofl;.  The  water  valve  is  then  opened 
so  that  the  ordinary  city  water  pressure  is  applied  to 
the  reservoir  of  the  feeder  and  then  this  combination 
of  water  and  graphite  is  fed  through  an  outlet  valve  at 
the  bottom  of  the  reservoir  into  the  feed  water  on  to 
the  suction  side  of  pump.  This  valve  permitting  the 
water  saturated  with  graphite  to  pass  through  can  be 
readily  adjusted  by  watching  the  water  glass  to  see 
how  fast  it  is  traveling.  With  a  little  experience  the 
engineer  soon  becomes  able  to  regulate  this  valve  so 
that  there  will  be,  through  the  hours  of  operation,  a 
constant  leaching  of  graphite  going  into  the  boiler 
with  the  feed  until  the  contents  of  the  reservoir  be- 
come exhausted  when  the  valves  are  again  closed  and 
by  means  of  a  drain  valve  which  is  on  the  reservoir  it 
is  emptied  to  the  clear  water  remaining  in  it  and  then 
again  filled  with  graphite  and  regulated  as  before. 


BOILER   GRAPHITE    FEEDER 

With  sand  and  muck  scraped  from  the  bottom  of 
the  river  by  the  dredges  which  have  been  working  all 
summer  off  the  shore  near  the  new  docks,  a  peninsula 
has  been  constructed  almost  in  the  center  of  the  river. 
It  extends  from  the  east  shore  of  the  river  out  to  the 
dock  line,  which  is  nearly  to  the  edge  of  the  present 
channel.  A  reinforced  concrete  wall  has  been  built 
around  the  peninsula  to  guard  against  ice  and  high 
waters.  Piling  has  been  driven  down  to  the  solid 
earth  under  the  river  bed,  and  upon  these  piles  the 
plant  which  is'  to  furnish  power  for  the  huge  loaders 
will  be  constructed. 

Orders  have  been  placed  by  the  Hocking  Valley 
Co.  for  3  250-hp.  boilers  which  will  be  installed  in  the 
new  plant  before  the  first  of  the  year.  In  connection 
with  the  boilers  will  be  generators  and  engines.  While 
the  loading  machines  will  be  operated  by  steam  fur- 
nished at  the  plant,  electricity  will  be  generated  for 
lighting  purposes  and  possibly  for  motor  switching 
apparatus  in  the  yards.  Work  of  dredging  the  slips  for 
steamships  and  of  cutting  away  the  east  bank  of  the 
river  for  yards  is  progressing  rapidly.  The  Great 
Lakes  Dredge  and  Dock  Co.  of  Cleveland,  which  has 
the  contract  for  the  work,  is  rushing  as  much  as  pos- 
sible in  order  to  have  the  filling  in  the  river  completed 
before  cold  weather  sets  in  and  the  water  freezes. 
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The  Commonwealth  Power  Co.  has  ordered  the 
Eastern  Michigan  Power  company  to  construct  an  office 
and  substation  in  Grand  Ledge,  Mich. 

John  W.  Emery  is  estimating  on  plans  and  specifi- 
cations for  a  stone  and  brick  power  house  for  the  State 
Sanitorium  for  Tuberculosis,  at  Philadelphia,  Pa.  George 
S.  Drew  is  the  architect. 

The  new  power  plant  for  the  Elmira  (New  York) 
Water,  Light  &  Railroad  Co.,  is  progressing  rapidly,  and 
it  is  expected  that  the  plant  of  12,000  hp.  will  be  ready 
tor  service  by  the  ist  of  December. 

Bachman  &  Co.,  624  Stock  Exchange  Building,  Phila- 
delphia, Pa.,  has  plans  and  specifications  and  is  de- 
sirous of  receiving  bids  on  a  gas  and  electric  power- 
house, to  be  erected  at  Georgetown,  S.  C,  also  on  a 
gas  generating  house  to  be  erected  at  Gastonia,  N.  C. 

The  contract  for  building  the  cement  block  power 
house  of  the  Hirth-Krause  Co.,  at  Rockford,  Mich., 
planned  by  Wernette,  Bradfield  &  Mead,  has  been  award- 
ed to  Fred  Burgstahler ;  the  contract  for  the  steel  stack, 
4  ft.  in  diameter  and  too  ft.  high,  goes  to  the  Central 
Boiler  &  Supply  Co. 

For  the  installation  of  more  machinery  an  addi- 
tion will  be  built  to  the  power  house  of  the  Lehigh  Valley 
Transit  Co.,  Allentown,  Pa..  The  permit  for  the  erection 
was  granted  recently  to  Contractor  George  H.  Hardner 
and  work  will  be  rapidly  completed.  The  permit  calls  for 
a  one-story  brick  building,  20  by  40  ft. 

The  Sixth  Annual  Meeting  of  the  National 
Gas  Engine  Association  will  be  held  in  Toledo,  Ohio, 
December  4  to  6.  No  show  of  heavy  machinery  will  be 
made,  but  tables  will  be  provided  for  those  who  wish  to 
exhibit  accessories.  The  committee  is  busily  at  work  on 
a  program  of  papers  and  discussions,  which  promises  to 
be  of  unusual  interest. 

Joseph  Harrington,  who  for  a  number  of  years  has 
been  the  engineer  for  the  Green  Engineering  Co.,  which 
manufactures  Green  Chain  Grate  stokers,  has  opened 
offices  at  942  Consumers  Building,  Chicago,  as  advisory 
engineer  in  matters  relating  to  the  combustion  of  coal, 
and  organization  and  equipment  of  the  boiler  room,  with 
special  reference  to  efficiency  of  the  apparatus  and  eco- 
nomical production  of  steam. 

Providence  Engineering  Works,  of  Providence, 
R.  L,  have  secured  the  services  of  Albert  E.  Guy  as  me- 
chanical engineer.  Mr.  Guy  has  just  terminated  a  2 
years*  engagement  with  Wilson-Snyder  Centrifugal  Pump 
Co.,  of  Pittsburgh,  Pa.,  as  chief  engineer,  where  he  de- 
signed a  complete  line  of  single  and  multi-stage  centrifu- 
gal pumps  for  steam  turbine  and  motor  drive. 

Application  for  a  franchise  to  use  the  streets  for 
the  setting  of  poles  and  stringing  of  wires  over  which 
to  transmit  electricity  for  power  purposes  has  been  made 
to  the  Salamanca,  N.  Y.  authorities  by  the  Olean  Elec- 
tric Light  Co.  This  company,  it  is  understood,  is  a 
branch  of  or  closely  affiliated  with  the  Western  N.  Y.  & 
Pennsylvania  Traction  Co.  It  has  for  some  time  been 
reaching  out  for  new  fields,  and  some  months  ago  there 
was  a  rumor  that  the  company  was  desirous  of  purchas- 
ing the  electrical  portion  of  Salamanca's  municipal  water 
and  light  plant. 

While  crossing  from  Antwerp  to  attend  the  meet- 
ing of  the  Consolidated  Diesel  Engine  Manufacturers  in 
London,  Dr.  Rudolph  Diesel  disappeared  from  the  steam- 
er Dresden  and  has  not  since  been  heard  from.  It  is 
feared  that  his  mind  gave  way  under  the  worry  from  the 


discontinuance  of  the  use  of  the  Diesel  engine  in  some 
large  steamers,  owing  to  the  increase  in  the  cost  of  fuel 
available.  His  work  in  the  design  and  perfection  of  the 
Diesel  engine  is  too  well  known  to  need  comment.  He 
was  born  of  German  parents,  in  Paris,  in  1858,  and  edu- 
cated in  the  German  schools.  The  working  out  of  his 
theory  and  construction  of  a  rational  heat  motor,  was 
completed  in  1893,  ^"^  immediately  created  a  great  sen- 
sation and  was  tried  out  in  small  engines,  which  proved 
so  successful  that  the  size  was  increased  and  the  engine 
adapted  for  furnishing  power  for  all  kinds  of  work. 

The  United  States  Civil  Service  Commission  an- 
nounces an  examination  for  chief  metallurgist.  From 
the  register  of  eligibles  certification  will  be  made  to  fill 
a  vacancy  in  the  Bureau  of  Mines,  Department  of  the 
Interior,  for  service  in  the  field  (at  Pittsburgh,  Pa.,  or 
Denver,  Colo.),  at  a  salary  ranging  from  $4000  to  $4800 
a  year,  and  vacancies  as  they  may  occur  in  positions  re- 
quiring similar  qualifications.  An  educational  training 
equivalent  to  that  required  for  graduation  from  a  school 
or  college  of  mines,  and  at  least  5  years'  practical  ex- 
perience in  actual  mining,  engineering,  and  metallurgical 
practice,  are  prerequisites.  The  applicant  must  have 
demonstrated  a  capacity  for  preparing  reports  and  dis- 
cussions of  observations  as  shown  in  manuscript  reports 
or  published  papers.  Applicants  must  have  reached  their 
35th  but  not  their  50th  birthday  on  the  date  of  the  ex- 
amination. Apply  at  once  for  Form  304  and  special 
form  to  the  United  States  Civil  Service  Commission, 
Washington,  D.  C,  using  the  title  "Chief  Metallurgist 
(Male)." 

The  United  States  Civil  Service  Commission  an- 
nounces an  open  competitive  examination  for  aid,  for 
men  only,  on  November  5  and  6,  1913,  at  principal  cities 
of  the  country.  From  the  register  of  eligibles  resulting, 
certification  will  be  made  to  fill  vacancies  as  they  may 
occur  in  this  position  in  the  Bureau  of  Standards,  De- 
partment of  Commerce,  at  salaries  of  $600  and  $720  a 
year.  The  work  of  the  Bureau  of  Standards  is  scientifi.c 
and  technical  in  character,  consisting  principally  of 
physics,  chemistry,  and  mechanical  and  electrical  engi- 
neering. 

Competitors  will  be  examined  in  elementary  algebra, 
geometry,  trigonometry,  general  physics,  elementary  me- 
chanical drawing,  education,  training,  and  experience. 
Graduation  from  a  mechanical  training,  technical,  or 
scientific  school  or  equivalent  training  in  a  scientific  or 
technical  laboratory  is  a  prerequisite.  Applicants  must 
have  reached  their  19th  but  not  their  24th  birthday  on 
the  date  of  the  examination.  Persons  who  desire  this 
examination  should  at  once  apply  to  the  United  States 
Civil  Service  Commission,  Washington,  D.  C,  or  to  the 
secretary  of  the  board  of  examiners  at  principal  cities, 
for  application  Form  13 12.  In  applying  for  this  exam- 
ination the  title  "Aid  (Male)"  should  be  used. 

The  United  States  Civil  Service  Commission  an- 
nounces an  examination  for  metallurgist,  for  work  with 
smelter  fumes.  From  the  register  of  eligibles  certifica- 
tion will  be  made  to  fill  a  vacancy  in  the  Bureau  of 
Mines,  Department  of  the  Interior,  for  service  in  the 
field  (San  Francisco,  Cal.,  or  Denver,  Colo.),  at  a  sal- 
ary ranging  from  $2700  to  $3600  a  year,  and  vacancies 
as  they  may  occur  in  positions  requiring  similar  qualifi- 
cations. An  educational  training  equivalent  to  that  re- 
quired for  graduation  from  a  college  or  university 
of  recognized  standing,  and  not  less  than  3  years' 
practical  experience  in  the  chemical  and  metallurgical 
phases  of  smelter  operations  in  both  copper  and  lead,  and 
in  the  examination  of  smelter  fumes,  are  prerequisites. 
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The  applicant  must  have  demonstrated  ability  as  a  writer 
of  reports,  as  shown  in  manuscript  reports  or  published 
papers.  Applicants  must  have  reached  their  25th  but 
not  their  40th  birthday  on  the  date  of  the  examination. 
.\pply  at  once  for  Form  304  and  special  form  to  the 
United  States  Civil  Service  Commission,  Washington, 
D.  C,  using  the  title  "Metallurgist  (Male)."       _ 

The  United  States  Civil  Service  Commission  an- 
nounces an  examination  for  assistant  metallurgist.  From 
the  register  of  eligibles  certification  will  be  made  to  fill 
a  vacancy  in  the  Bureau  of  Mines,  Department  of  the 
Interior,  for  service  in  the  field  (at  San  Francisco,  Cal., 
or  Great  Falls,  Mont.),  at  a  salary  ranging  from  $2000 
to  $3000  a  year,  and  vacancies  as  they  may  occur  in  posi- 
tions requiring  similar  qualifications.  An  educational 
training  equivalent  to  that  required  for  graduation  from 
a  college  or  university  of  recognized  standing,  and  not 
less  than  3  years'  experience  in  chemical  and  metal- 
lurgical work  in  smelter  operations,  or  not  less  than  i^ 
yr.  at  such  chemical  and  metallurgical  work  and  i^ 
years'  experience  in  metal  mining  operations,  are  pre- 
requisites. The  applicant  must  have  demonstrated  ability 
to  prepare  reports  as  shown  in  manuscript  reports  or 
published  papers.  Applicants  must  have  reached  their 
25th  but  not  their  40th  birthday  on  the  date  of  the  ex- 
amination. Apply  at  once  for  Form  304  and  special  form 
to  the  United  States  Civil  Service  Commission,  Washing- 
ton, D.  C,  using  the  title  "Assistant  Metallurgist 
(Male)." 


BOOK  REVIEW 

Power  Plant  Testing,  by  J.  A.  Moyer,  New  York, 
1913,  486  pages,  fully  illustrated,  fi  by  9  in.  Cloth 
binding,   price,  $4. 

This  is  the  second  edition  of  a  book  intended  to 
give  full  details  in  regard  to  testing  apparatus,  and 
methods  of  testing  in  power  plants.  While  the  divi- 
sions do  not  correspond  exactly  with  the  chapters,  it 
may  be  roughly  divided  into :  the  elements  of  meas- 
urements and  instruments ;  tests  of  individual  appa- 
ratus; tests  of  plants,  or  sections  of  plants.  The  com- 
mercial testing  apparatus  is  quite  completely  described, 
with  details  of  construction  and  methods  of  use,  and 
how  each  kind  of  instrument  can  be  utilized  to  advan- 
tage, is  fully  shown.  The  treatment  of  testing  the 
steam  engine  indicator,  and  of  testing  the  correctness 
of  reducing  motions,  may  be  mentioned  as  being  par- 
ticularly good,  also  the  treatment  of  errors  of  indicator 
diagrams,  their  causes,  and  what  peculiar  forms  of 
diagrams  indicate  as  to  the  valv^  setting  and  other 
action  of  the  engine.  A  complete  explanation  is  also 
given  of  the  action  of  the  planimeter,  and  how  it  ac- 
complishes its  work  of  measuring  plane  areas.  Full 
description  is  given  of  different  kinds  of  brakes  fOr 
absorbing  power,  and  the  adaptability  of  different 
kinds  for  various  speeds  and  powers.  Considerable 
mathematics  is  used  throughout  the  book,  but  it  is  not 
of  a  kind  which  would  be  classed  as  difficult.  In  test- 
ing of  plants  and  sections  of  them,  the  methods  given 
are  a  condensation  of  the  standard  methods  adopted  by 
the  American  Society  of  Mechanical  Engineers,  and 
the  reasons  for  putting  them  into  book  form  do  not 
quite  seem  apparent,  as  these  are  available  in  their 
full  contents  in  pamphlets  from  the  Society  direct.  It 
does  give,  however,  in  convenient  form,  a  reference 
book  on  the  matter  of  testing  out  power  plants  and 
apparatus,  and  combines  into  one  book  material  which 
otherwise  would  have  to  be  sought  from  a  number  of 
different  sources. 


Physical  Measurements,  by  E.  W.  Duff  and  A.  VV. 
Elwell,  Philadelphia,  1913 ;  140  pages,  with  connection 
diagrams,  5  by  8  in.     Cloth  binding,  $1.50. 

This  is  largely  a  guide  in  making  of  physics  experi- 
ments, for  the  purpose  of  training  the  student  in  care- 
ful use  of  instruments  and  delicate  apparatus,  and  in 
reporting  and  comparing  results  from  such  tests.  It 
is  apparently  designed  primarily  as  a  text  for  high 
schools  and  college  courses,  but  covers  a  wide  range 
of  experiments.  The  bibliography  of  reference  to  other 
works  is  particularly  good  and  complete,  and  the  in- 
structions for  making  tests  of  physical  constants  for 
practice,  in  order  to  get  the  method  of  using  instru- 
ments, and  to  get  the  methods  of  making  investiga- 
tions, are  clearly  put  and  show  a  full  understanding 
of  the  requirements  of  the  student. 

Heating  Systems,  by  F.  W.  Raynes,  New  York, 
1913,  328  pages,  illustrated,  5  by  8^2  in.  Cloth  binding, 
$3.50. 

A  very  complete  book  is  here  presented,  on  the 
design  of  hot  water  and  steam  heating  apparatus,  with 
full  descriptions  of  the  different  systems  in  use,  the 
apparatus  employed  in  those  systems,  and  a  series  of 
charts,  of  capacities,  for  hot  water  systems,  risers, 
capacities  of  pipe,  drop  in  temperature  and  size  of 
pipe  required,  which  are  well  designed  to  save  figuring, 
in  designing  and  estimating  for  plants.  A  similar 
series  of  charts  is  provided  for  the  steam  system,  for 
varying  pressures.  Supplementing  these  are  tables  and 
charts  showing  the  sizes  of  boilers  needed,  and  the 
size  of  chimney  for  the  plant,  and  short  chapters  are 
added  on  temperature  regulation.  It  is  a  book  well 
suited  as  a  work  of  reference  for  the  man  who  has 
much  business  to  do,  as  well  as  to  the  student. 


CATALOG  NOTES 

THE  GENERAL  ELECTRIC  CO.  has  recently  is-  "" 
sued  Bulletin  No.  4972,  describing  the  KR  System  of 
Voltage  Regulation,  which  can  be  successfully  employed  I 
on  systems  having  such  large  fluctuations  of  voltage  that 
the  standard  method  is  ineffective.  The  KR  system  com- 
prises a  booster,  combined  with  an  automatic  regulator 
so  arranged  as  to  reverse  continually  the  excitation  of 
the  booster,  but  with  varying  periodicity.  The  theory  of 
the  system  is  analyzed  in  the  bulletin  and  a  diagram  illus- 
trating its   application   is   shown. 

N.  T.  C.  BULLETIN  No.  17,  "The  Manufacture 
and  Use  of  Shelby  Seamless  Steel  Tubing,"  contains 
extracts  from  an  address  to  the  U.  S.  Naval  School  of 
Marine  Engineering,  Annapolis,  Md.  Illustrations 
show  the  manner  of  forming  various  articles  irom 
Shelby  seamless  steel  tubing.  Two  pages  are  devoted 
to  "Some  Uses  of  Shelby  Seamless  Steel  Tubing." 
Comprehensive  information  not  generally  found  in 
either  technical  books  or.  trade  papers  will  no  doubt 
prove  of  interest  to  readers,  any  of  whom  will  be  sup- 
plied with  a  copy  at  request  to  National  Tube  Co., 
Pittsburgh,  Pa. 

A  NEW  CATALOG  describing  Sturtevant  air- 
washers  has  just  been  issued  by  the  Sturtevant  Co. 
This  catalog  contains  40  pages  and  describes  the  air- 
washer  and  its  uses.  It  also  contains  illustrations  of 
the  various  parts,  valuable  psychrometric  tables  and 
an  excellently  arranged  psychrometric  diagram,  to- 
gether with  a  table  of  sizes  and  capacities  of  the 
Sturtevant  airwasher.  This  catalog  may  be  obtained 
by  addressing  the  B.  F.  Sturtevant  Co.,  Hyde  Park. 
Boston.  Mass. 
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BULLETIN  NO.  301,  from  Pawling  &  Harnisch- 
feger  Co.,  gives  a  detailed  description  and  the  uses  of  a 
new  hoist  manufactured  by  that  company. 

ICE  AND  REFRIGERATING  machinery  manufac- 
tured by  Huetteman  &  Cramer  Co.,  Detroit,  Mich.,  is 
described  in  an  illustrated  pamphlet  devoted  to  the  com- 
pany's "Safety"  compressor. 

THE  W'M.  POWELL  CO.,  Cincinnati,  O..  has 
just  issued  a  booklet  on  "Powell"  Grease  Cups,  de- 
scribing new  designs  and  illustrating  its  complete  line. 
Copies  will  be  mailed  to  any  engineer  on  request. 

FROM  MORRIS  MACHINE  WORKS,  Baldwins- 
ville,  N.  Y.,  we  have  received  the  company's  latest  cat- 
alog, which  contains  126  pages  on  Morris  centrifugal 
pumps,  hydraulic  dredges  and  steam  engines.  Several 
pages  furnish  useful  data  in  hydraulics,  etc. 

A  CONTINUOUS  FEED  is  secured  with  a  valve 
of  the  Williams  Safety  regulator,  w^hich  performs  the 
duties  of  a  w^ater  column,  safety  alarm  column  and 
feed  water  regulator.  Several  types  of  these  regula- 
tors are  illustrated  in  a  booklet  from  Williams  Gauge 
Co.,  Pittsburgh,  Pa. 

WHERE  AND  HOW  the  Vogt  ice  and  refrigerat- 
ing machinery  is  made  and  used  is  discussed  in  an 
80-page  illustrated  catalog  from  Henry  Vogt  Machine 
Co.,  Louisville,  Ky. 

Bulletin  F-1  from  the  same  company  deals  with 
forged  steel  valves  and  fittings  for  ammonia,  steam 
and  hydraulic  work. 

"NATIONAL"  SPRING  PLUG  COCK  suitable 
for  working  pressures  up  to  135  lb.,  made  in  different 
metals  for  varying  service,  is  described  and  illustrated 
in  a  circular  just  received  from  National  Tube  Co., 
Pittsburgh,  Pa.  Copies  of  the  circular  will  be  sent 
on  request. 

THE  FRANKLIN  water-tube  boiler,  built  by  the 
Nagle  Engine  &  Boiler  Works,  Erie,  Pa.,  is  described 
and  illustrated  in  a  catalog"  from  that  company. 

Circular  No.  75  announces  the  purchase  of  the  boiler 
which  was  formerly  built  by  the  Franklin  Boiler  Works 
Co..  and  discusses  points  of  excellence. 

GRINNELL  AUTOMATIC  SPRINKLER  Bulletin 
No.  74  discusses  various  devices  for  escape  from  and  con- 
trol of  fires,  also  a  demonstration  of  sprinkler  supervisor 
service  given  at  the  Convention  of  Fire  Engineers  at  the 
Grand  Central  Palace  in  New  York.  The  pamphlet  is 
published  by  the  General  Fire  Extinguisher  Co.,  Provi- 
dence, R.  I. 

THE  INGERSOLL-RAND  CO.,  11  Broadway, 
New  York,  has  just  issued  an  8-page  bulletin,  form 
8011,  showing  a  new  line  of  "Little  David"  riveting 
hammers,  sizes  50,  60  and  80,  suitable  for  structural 
work,  tank,  steel  and  any  other  work  up  to  ly^-m. 
diameter  rivets.  Booklet  is  illustrated  to  show  the 
hammer  at  work. 

"Calyx  Bore  Holes"  is  the  title  of  a  small  booklet, 
form  632,  from  that  company  which  is  descriptive  of 
the  line  of  Calyx  drills  manufactured  by  them.  The 
catalog  shows  the  sizes  and  capacities,  and  the  dif- 
ferent style  machines  are  illustrated  by  half-tone  il- 
lustrations. 

TO  ASSIST  DEALERS  in  making  sales  of  Mazda 
lamps,  the  Mazda  Electric  Lamp  Association  is  send- 
ing out  a  series  of  window  displays  illustrating  welfare 
work  at  the  research  laboratories,  the  testing  labora- 
tories, and  the  workshops  at  Nela  Park,  Cleveland, 
Ohio,  and  also  a  folder  is  included  giving  full  instruc- 
tions for  a  publicity  campaign  to  induce  people  to  light 
with   Mazda  lamps. 


CATALOG  21,  entitled  "Steam  Specialties  for  Power 
Plants  and  Steam  Heating,"  was  recently  issued  bv  W. 
D.  Allen  Mfg.  Co.,  185  W.  Lake  St.,  Chicago. 

"SCIENTIFIC  SCALE  REMOVAL"  is  the  title 
of  a  handsome  24-page  catalog,  recently  issued  by  the 
Lagonda  Mfg.  Co.,  of  Springfield,  Ohio.  It  deals 
mainly  with  externally  driven  mechanical  cleaners,  for 
removing  scale  from  the  tubes  of  boilers,  condensers, 
economizers,  etc.  The  harmful  effects  of  scale  in  boil- 
ers, and  the  benefits  accruing  from  its  periodic  re- 
moval are  also  touched  upon,  and  the  large  number  of 
photographs  showing  how  the  mechanical  cleaner  has 
been  adapted  to  meet  conditions  in  different  plants, 
should  interest  all  engineers.  The  other  products  of 
the  Lagonda  Mfg.  Co.,  such  as  the  water  strainer,  re- 
seating machine,  automatic  cutoff  valve,  tube  cutter, 
and  the  various  types  of  air  and  water  turbine  clean- 
ers are  also  briefly  described.    This  catalog  will  form  a 


valuable  addition  to  every  engineer's  library,  and  will 
be  sent  upon  request  by  addressing  the  company  as 
above. 

"THE  STRENGTH  OF  I-BEAMS  in  Flexure," 
by  Herbert  F.  Moore,  has  just  been  issued  as  Bulletin 
No.  68  by  the  Engineering  Experiment  Station  of  the 
University  of  Illinois. 

No  structural  steel  shape  is  in  more  common  use 
than  the  I-beam.  Engineers,  in  computing  the  load- 
carrying  capacity  of  I-beams,  have,  in  general,  used 
formulas  based  on  theoretical  considerations  and  upon 
the  tensile  strength  of  steel,  and  the  results  of  actual 
tests  of  I-beams  have  not  been  widely  used. 

An  I-beam  may  fall  in  various  ways ;  by  direct 
flexure,  by  sidewise  bucking  or  failure  may  occur  in 
the  web.  This  bulletin  discusses  the  various  methods 
of  I-beam  failure,  describes  and  tabulates  the  results 
of  tests  of  I-beams  made  at  the  University  of  Illinois 
and  at  other  laboratories  and  gives  proposed  formulas 
for  the  strength  of  I-beams  against  sidewise  bucking 
and  against  web  failure. 

Copies  of  Bulletin  No.  68  may  be  obtained  upon 
application  to  C.  R.  Richards,  Acting  Director  of  the 
Engineering  Experiment  Station,  University  of  Illi- 
nois, Urbana,  111. 
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IN  THE  CATALOG  describing  corrugated  cop- 
per expansion  joints,  just  issued  by  E.  B.  Badger  & 
Sons  Co.,  75  Pitts  St.,  Boston,  Mass,  we  find  2  tables 
of  value  to  operating  engineers  who  may  have  occa- 
sion to  make  changes  in  their  steam  lines.  The  first 
of  these  tables  gives  the  lengths  of  pipe  cared  for  by 
a  standard  Badger  expansion  joint  for  different  pres- 
sures.   This  table  is  as  follows : 

Length  of  Pipe  Cared  for  by  a  Standard  Joint. 
Gage  Pressure     Cast-Iron  Pipe         Steel  Pipe 
5  115  100 

15  100  90 

25  90  80 

50  110  90 

80  100  85 

125  90  75 

150  85  70 

The  company  will  be  glad  to  send  a  copy  of  this 
catalog  to  anyone  asking  for  it. 

BULLETIN  NO.  A4137,  recently  issued  by  the 
General  Electric  Co.,  illustrates  and  describes  that 
company's  Curtis  steam  turbines  of  100  to  2500  kw. 
capacity,  for  driving  60-cycle  generators  at  3600  r.p.m. 
These  generating  sets  are  of  the  horizontal  shaft  rigid 
frame  style,  and  either  2  or  4  impulse  wheels  are  used, 
depending  upon  the  capacity  of  the  generator.  These 
sets  include  all  the  latest  developments  in  the  Curtis 
steam  turbine,  and  represent  the  most  advanced  stage 
in  turbo-generator  construction.  The  shaft  packing 
is  steam  sealed  and  is  capable  of  maintaining  a  high 
vacuum  indefinitely.  The  governor  is  of  the  centrif- 
ugal-inertia type  and  controls  the  valves  through  a 
relay  which  relieves  the  governor  of  the  necessity  of 
supplying  the  power  to  operate  the  valves.  The 
steam  admission  valves  operate  in  sequence,  and  do 
not  throttle  or  wire-draw  the  steam.  As  an  added 
factor  of  safety  an  emergency  governor  is  supplied, 
which  is  entirely  independent  of  the  steam  regulating 
governor. 

The  bulletin  is  profusely  illustrated,  showing  de- 
tails of  turbine  construction,  path  of  stearn  flow,  and 
a  number  of  typical  installations. 

THE  TWENTY-SECOND  ANNUAL  Revised 
Edition  of  Hendricks'  Commercial  Register  of  the 
United  States  for  Buyers  and  Sellers  has  just  been 
issued.  Established  in  1891,  it  has  been  published 
annually  since  that  time.  Its  aim  is  to  furnish  com- 
plete classified  lists  of  manufacturers  for  the  benefit 
of  those  who  want  to  buy  as  well  as  for  those  who 
have  something  to  sell.  The  present  is  by  far  the  most 
complete  edition  of  this  work  so  far  published.  The 
twenty-first  edition  required  122  pages  to  index  its 
contents,  while  the  twenty-second  edition  requires  138 
pages,  or  16  additional  pages.  As  there  are  upwards 
of  400  classifications  on  each  page,  the  16  additional 
pages  represent  the  manufacturers  of  over  6000  ar- 
ticles, none  of  which  have  appeared  in  any  previous 
edition.  The  total  number  of  classifications  is  over 
55,000,  each  representing  the  manufacturers  or  dealers 
of  some  machine  tool,  specialty  or  material  required 
in  the  architectural,  engineering,  mechanical,  elec- 
trical railroad,  mine  and  kindred  industries.  This  edi- 
tion numbers  1635  pages.  Classifications  are  so  ar- 
ranged that  the  book  can  be  used  for  either  purchas- 
ing or  mailing  purposes.  The  book  is  revised,  im- 
proved and  issued  annually.  It  is  expressed  to  any 
part  of  the  country  on  receipt  of  $10  by  the  publishers, 
S,  E.  Hendricks  Co..  74  Lafayette  St.,  New  York. 
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Circulation  of  this  issue,  22,500 

Technical  Publishing  Co. 

537  S.  Dearborn  Street 
Chicago 

Positions  Wanted 

POSITION  WANTED — By  experienced  gasoline  engineer. 
Prefer  small  light  or  pumping  plant.  Understand  steam  and 
electricity.  A.  S.  C.  student.  Close  attention  to  business. 
Oliver  W.  House,  Rush  Springs,  Okla.  11-1-] 

POSITION  WANTED— Chief  engineer,  accust.  to  have 
charge  of  large  power  stations,  Steam,  Producer  gas  and 
Blastfurnace  gas.  Good  on  tests,  coal  and  gas  analysis. 
Power  house  design  and  construction.  Technical  education 
and  practical  experience.  References.  Open  for  engage- 
ment.    Address  Box  323,   Practical   Engineer.  lt-1-3 
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POSITION  WANTED— By  young  man  as  assistant  engi- 
neer in  lighting  or  power  station.  I  can  furnish  best  of 
reference.      Ernest   Walker,   81    Tth   Ave.,    Cedar   Rapids,    la. 

11-1-1 

POSITION  WANTED— Machinist,  Engineer  or  Master 
Mechanic.  Was  erecting  engines  for  IngersoU-Rand  Co.  six 
years.  First  class  man  on  all  kinds  of  engines,  air  compres- 
sors and  pumps.  Can  indicate  and  do  all  repairs;  will  go 
anywhere.     Age   35.      Address    Box   317,    Practical    Engineer. 


POSITION  WANTED— By  first-class  Steam  Engineer. 
A.  and  D.  current.  Can  give  results  and  best  of  reference. 
Sober  and  steady,  14  yrs.'  experience.  Address  Box  309, 
Practical  Engineer,  Chicago,  111.  10-1-2 


POSITION  WANTED— Experienced  salesman,  27,  Ameri- 
can, forceful  and  energetic,  good  personal  appearance,  desires 
connection  with  manufacturer  as  traveling  representative  in 
any  territory.  Wishes  to  learn  line  thoroughly  so  that  suc- 
cess will  be  positive.  Substantial  references  and  surety  bond. 
Address    Salesman,    No.    181    Mercer   St.,    New   York,    N.    Y. 

10-15-3 


POSITION  WANTED— By  a  refrigeration  engineer,  who 
is  a  first  class  mechanic  and  understands  thoroughly  the 
economic  operation,  management,  overhauling  and  repairing 
of  a  refrigeration  plant,  and  has  the  energy  and  the  ability 
to  make  good.  Six  years  in  present  position.  W.  E.  H., 
Box  318,  Practical  Engineer.  10-15-2 


Wanted 


IF  YOU  RECOGNIZE  the  value  of  approved  specialties 
in  an  engine  and  boiler  room  as  a  means  of  higher  efficiency; 
if  you  believe  in  this  sort  of  thing  to  the  extent  that  you 
think  you  could  sell  a  well-known  boiler  specialty  in  your 
territory  for  an  old  established  manufacturer  in  the  power 
plant  field,  write  and  tell  us  all  about  yourself.  On  receipt 
of  your  letter  we  will  outline  our  proposition  in  full.  Ad- 
dress Box  324,  Practical  Engineer.      '  tf 


WANTED  EVERY  ENGINEER  to  have  our  pamphlet  for 
setting  valves  on  Corliss  Engines,  simple  and  compound 
with  one  or  two  eccentrics.  Sent  free.  Lindstrom's  Ma- 
chine Works,  200  South  Third  St.,  Allentown,  Pa.  tf 

IF  YOU  ARE  a  night  engineer,  spend  a  few  hours  each 
day  taking  subscriptions  for  Practical  Engineer.  You  will 
be  paid  well.  Write  Subscription  Dept.  They  will  start 
you  in  at  once. 

WANTED — Every  local  Engineers'  Association  to  have 
an  assortment  of  valuable  power  plant  books — Secretary 
write  at  once,  for  full  particulars.  Address  Dept.  C,  Prac- 
tical Engineer,  Chicago. 

WANTED— ALL  STEAM  USERS  to  have  clean  boilers 
without  using  compounds  or  chemicals  in  any  form.  Write 
"Otis,"  No.  317   Norfolk  Ave.,   Buffalo,  N.  Y.  tf 

WANTED — Secretary  of  local  Engineers'  Association  to 
write  us  at  once  in  regard  to  a  very  interesting  proposition. 
Address   Practical   Engineer,  Circulation   Department. 


Help  Wanted 


WE  WANT  to  sell  manufacturers  products.  Give  us 
prices,  terms  and  territory.  Offices  in  New  York,  Chicago, 
San  Francisco,  New  Orleans  and  Butte,  Mont.  Address  Box 
325  Practical  Engineer.  11-1-2 

WANTED — An  additional  subscription  solicitor  wanted  to 
cover  towns  in  the  state  of  Indiana.  Excellent  chance  to 
earn  extra  money.     Write  to   Subscription  Department.       tf 


WANTED— WORKING  FOREMAN  to  take  full  charge 
of  light  and  power  and  repairs  in  large  plant  in  Middle  West. 
Must  be  familiar  with  gas  engines,  electrical  apparatus, 
cranes,  compressors,  etc.  Good  opportunity  for  capable  hust- 
ler. State  experience,  condition  of  health,  age  and  salary 
required.     Address  Box  320,  Practical  Engineer.  10-15-2 


For  Sale 


FOR  SALE— One  (1)  Hornsby-Akroid  Patent  Safety  Oil 
Engine,  horizontal,  single  cylinder,  16  H.P.,  with  silencer, 
lamp,  stand  and  drip  pan.  Used  6  years  and  in  good  condi- 
tion.   Address  L.  Lehman  &  Company,  Trenton,  N.  J.    11-1-1 

BOILER  BARGAINS— Three  New  175  each  72  inches  by 
20  feet  Biglow  Stationary  Boilers,  150  pounds  pressure.  One 
second-hand  200  H.  P.  78  inches  by  20  feet  Stationary  Boiler 
125  pounds  pressure.  Engineer,  Box  4,  Clifton,  Cincinnati, 
Ohio.  10-15-2 


Patents  and  Patent  Attorneys 

PATENTS  THAT  PROTECT  AND  PAY.  Advice  and 
books  free.  Highest  references.  Best  results.  Promptness 
assured.  Send  sketch  or  model  for  free  search.  Watson  E. 
Coleman,  Patent  Lawyer,  624  F  Street,  Washington,  D.  C.    tf 

PATENTS — C.  L.  Parker,  Attorney-at-Law  and  Solicitor 
of  Patents.  Patents  secured  promptly  and  with  special  re- 
gard to  the  legal  protection  of  the  invention.  Handbook  for 
inventors  sent  upon  request.  186  McGill  Building,  Washing- 
ton, D.  C.  tf 

THE  PATENTOME  is  interesting  and  instructive.  A  lib- 
eral education  in  patents  and  how  to  get  them.  Free  on 
request.  Established  1865.  Anderson  and  Son,  Patent  So- 
licitors, 710  G  St.,   Washington,  D.   C.  11-1-1 

PATENTS— H.  W.  T.  Jenner,  Patent  Attorney  and  Me- 
chanical Expert,  606  F  St.,  Washington,  D.  C.  Established, 
1883.  I  make  a  free  examination  and  report  if  a  patent 
can  be  had  and  the  exact  cost.    Send  for  full  information.      tf 

PATENTS  SECURED.  Legal  protection  our  specialty. 
Booklet  free.  Harry  Patton  Co.,  Suite  330,  McGill  Building, 
Washington,  D.  C.  tf 

PATENTABLE  IDEAS  WANTED— Send  for  3  free 
books.    R.  B.  Owens,  28  Owens  BIdg.,  Washington,  D.  C.      tf 


Educational  and  Instruction 


ENGINEERS'  POCKET  MANUAL.  175  pages,  edited 
by  University  of  Tennessee,  will  be  mailed  every  subscriber 
sending  in  one  new  subscription  to  Practical  Engineer.  Gild 
edges,  bound  in  leather. 


Miscellaneous 


IF  YOU  ARE  an  operating  engineer,  we  know  the  Fetta 
Hot  Process  Water  Purifier  will  interest  you.  We  would  be 
glad  to  have  your  request  for  further  information.  Address 
the  Fetta  Water  Softener  Co.,  Richmond,  Ind.  tf 

ENGINEERS— DO  YOU  WANT  to  utilize  your  exhaust 
steam  for  heating  or  drying  purposes,  without  back  pressure 
on  your  engine?  If  so,  address  Monash  Engineering  Co., 
1413    W.   Jackson    Blvd.,    Chicago,    111.  tf 

MAKE  MONEY  on  the  side.  Here's  your  chance  to  work 
out  some  money  for  yourself.  Get  subscriptions  for  Practical 
Engineer.  It  pays  well.  Just  drop  a  line  to  the  Subscription 
Dept.    They  will  tell  you.  tf 
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Mother  Nature,  in  tlie  plan  of  Creation,  must 
have  foreseen  the  necessity  for  advertising,  when 
she  gave  mankind  the  most  powerful  of  all  adver- 
tising mediums — the  human  tongue. 

*'Set  the  tongue  to  wagging,"  said  a  promi- 
nent advertiser,  ''and  you  have  set  in  motion  an 
advertising  force  which  reaches  the  family  cir- 
cle of  rich  and  poor,  learned  and  illiterate, 
alike." 

In  the  olden  daj^s,  one  of  the  methods  of  ad- 
vertising was  the  use  of  criers.  Men  traversed 
the  streets  of  the  cities,  ringing  bells  to  attract 
attention,  and  vocallj^  called  the  wares  carried 
by  the  merchant  on  Such-and-Such  street. 

But  the  world  has  grown  and  progressed,  and 
with  the  addition  of  millions  to  the  civilized  and 
educated  portion  of  the  population,  newer  meth- 
ods became  necessary  to  get  merchandise  talked 
.about.    Printed  advertisements  were  the  result. 

The  fundamental  dual  purpose  of  printed  ad- 
vertising is  to  cause  the  mind  to  think  and  the 
tongue  to  talk.  The  merits  and  accomplishments 
of  the  article  are  brought  forth  in  print,  as  a 
course,  or  a  route,  along  which  the  verbal  adver- 
tising is  to  follow. 

In  brief,  the  modern  relation  of  printed  adver- 
tising to  word-of-mouth  advertising  may  be 
likened  to  the  relation  of  an  exciter  to  a  main 
alternating  current  generator.  Without  the  ex- 
citer, the  generator  will  not  furnish  current. 
Without  printed  advertising,  there  is  no  field 
current  for  the  tongue  advertising. 

A  concrete  illustration  of  how  advertising 
methods  are  original (m1  with  a  view  of  starting 


the  tongue,  is  that  used  by  Herbert  N.  Casson, 
one  of  America's  foremost  Advertising  and  Effi- 
ciency Men.  The  New  York  Telephone  Com- 
pany desired  to  quickly  call  the  attention  of  the 
residents  of  Buffalo  to  some  new  improvements 
in  service.  Mr.  Casson  suggested  that  for  the 
next  six  weeks,  all  money  paid  out  by  the  com- 
pany be  mint-neiu. 

The  company  paid  out  $4000  a  day,  and  as 
there  is  very  little  actual  money  in  circulation 
in  any  city,  Buffalo  was  soon  bathed  in  a  flood 
of  bright  shiny  silver  and  crisp  greenbacks.  At 
the  end  of  the  time,  advertisements  appeared, 
headed  "Have  You  Noticed  The  New  Money," 
and  followed  by  a  talk  about  the  new  telephone 
improvements.     The  effect  was  electrical. 

The  very  fact  that  printed  advertising  is  aimed 
to  create  talk  is  a  buyer's  best  protection — your 
protection.  The  National  Advertiser,  desirous 
of  building  or  continuing  a  permanent  business, 
is  careful  not  to  insert  in  his  printed  advertising 
any  claim  or  statement  which  is  not  fully  ]->roven 
by  the  article  itself. 

The  same  power — the  tongue — that  creates  an 
advertising  success  can,  cause  it  to  fail.  You 
perhaps  can  immediately  call  to  mind  a  purchase 
you  had  intended  to  make  until  a  friend's  ad- 
verse criticism  caused  you  to  change  your  mind.    I 

Just  remember  that  the  Advertisers  in  Prac- 
tical Engineer  want  your  good  opinion.  They 
want  your  tongue  to  advertise  for  them  after 
you  have  purchased.  The  best  quality  possible 
is  put  into  their  products.  Therein,  lies  one  of  I 
the  values  of  buying  only  prodiicts  which  are 
advertised. 
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A  DISTRICT  POWER  SUPPLY 

From   Palmer,    Mass.,   to   Surrounding   Territory   for  Lighting,  Factory  Power  and  Railways 


EW  ENGLAND,  LAND  OF  beautiful  of,  and  no  means  was  known  of  bringing  to  the  busy 
hills  and  picturesque  valleys,  and  of  manufacturing  centers  located  on  the  railroads,  the 
clear,    flowing    streams,    has,    for    cen-     power  which  was  running  waste  back  in  the  hills. 


turies,  utilized  only  a  small  part  of  the 
flood  of  energy  which  courses  in  its 
veins.  Although  manufacturing  has 
long  been  a  leading  industry,  and  small 


Another  thing,  in  the  days  that  manufacturing  in- 
dustries of  New  England  began  to  develop,  it  was  not 
a  time  of  making  a  big  industrial  plant  by  working 
overnight,  but  industries  grew  up  around  some  one 
man  especially  capable  of  developing  them,  and,  natu- 


water    powers    were    early    used,    large    developments 

have  waited  the  coming  of  the  newer  spirit,  which  is     rally,   were   located  at  the   point   where   he  happened 


PIG.    lA.      CENTRAL    MASSACHUSETTS    ELECTRIC    CO.    STEAM    TURBINE    AND    WATER    POWER    PLANTS 


now  arising  throughout  "Yankeeland"  to  bring  its 
institutions  into  the  very  front  rank  of  the  country's 
progress. 

Rapid  expansion  of  the  manufacturing  industries  in 
the  early  days,  made  the  single  falls,  which  had  not 
been  developed,  inadecjuate  to  supply  the  needed  pow- 
er, and  the  steam  engine  came  forward  to  solve  the 
problem.     Electric  transmission  was  not  then  dreamt 


to  live.  As  a  result,  small  manufacturing  towns  were 
the  rule,  each  one  with  a  specialized  industry,  and  as 
those  living  in  and  near  the  town  became  skilled  in 
various  branches  of  manufacture,  the  plant  increased 
and  divided  to  form  new  plants,  but  always  retaining 
their  early  location. 

New  England  hills  are  not  easy  for  a  railroad  to 
climb,  and  as  a  considerable  head  of  water  is  neces- 
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sary  to  give  large  water  power,  it  followed  that  most 
of  the  sites  suited  to  the  water  power  development 
were  away  from  the  centers  where  the  industries  had 
planted  themselves.  In  the  early  days,  coal  was  not 
expensive,  and  the  need  for  developing  hydraulic 
power  was  not  pressing.  Now,  with  the  increased 
cost   of  fuel   and   the   wider   outlook   towards   power 


when  the  hostile  Indian  was  the  chief  consideration, 
high  up  so  that  a  broad  outlook  over  the  valleys  might 
be  had,  with  power  which  shall  do  away  with  the 
drudgery  of  hauling  up  the  hillside  and  burning  the 
coal  from  the  distant  mines,  or  which  shall  supply  to 
the  descendants  of  the  Pilgrim  Fathers  electrical  con- 
veniences, in  the  most  up-to-date  form. 


FIG.    1.      TRANSMISSION   SYSTEM   OF   CENTRAL   MASSACHUSETTS     ELECTRIC   CO.,    SHOWING  PLANT,    SUBSTATIONS, 

LINES  AND  TOWNS   SUPPLIED 


station  economy,  comes  the  idea  of  large  investment 
at  points  remote  from  the  manufacturing  centers, 
where  power  may  be  developed  and  transmitted  at 
high  voltage  to  the  point  where  human  need  can  util- 
ize it.  The  modern  methods  have  aroused  New  Eng- 
land to  take  account  of  its  resources,  and  turn  its 
streams  into  gold. 


One  such  development  has  been  made  at  Palmer, 
near  the  southern  boundary  line  of  Massachusetts,  and 
about  Yj,  of  the  way  from  east  to  west.  It  is  located, 
as  will  be  seen  from  the  map  of  the  transmission  lines. 


FIG.  2. 


FIG.   IB. 


WATER-WHEEL  GENERATOR,   GOVERNOR  AND 
BELTED  EXCITER 


ALTERNATING  CURRENT  SWITCHBOARD  WITH  EXCITER 
GENERATOR,  MOTOR  AND  FEEDER  PANELS 


While  the  older  development  of  small  water  powers 
are  still  utilized,  at  favorable  points  larger  develop- 
ments are  going  in  which  will  supply  to  many  of  the 
towns  around,  which  were  located  in  the  early  days 


in  the  center  of  a  group  of  manufacturing  towns,  each 
of  which  can  use  a  considerable  amount  of  power,  and 
none  of  which  are  located  so  that  they  can  get  ade- 
quate power  from  streams. 
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The  plant  proper  is  on  the  Quaboag  River,  at 
Blanchardville,  a  short  distance  from  Palmer,  where, 
for  some  time,  a  steam  plant  and  some  old  style  water 
wheels  have  been  installed,  all  these  being  connected 
to  a  shaft  drive  by  rope  transmission,  and  furnishing 
current  to  interurban  street  railways  and  the  nearest 
towns.  Some  months  ago,  the  Central  Massachusetts 
Power  Co.  was  formed,  for  the  purpose  of  taking  over 
this  property  and  remodeling  it,  so  that  the  greatest 
usefulness  might  be  had  from  it. 

The  Hydraulic  Plant 

JN  the  plans  for  rebuilding,  the  first  care  was  to  util- 
ize to  best  advantage  the  foot-pounds  flowing  by  in 
the  river,  and  for  this  purpose,  3  400-hp.  Hercules 
water  wheels  with  swing  gates  were  installed  by  the 
Holyoke  Machine  Co.  These  wheels  are  of  twin  hori- 
zontal type,  42  in.  in  diameter,  and  operate  under  14- 
ft.  head,  9  ft.  being  pressure  head  and  5  ft.  being  the 
suction  from  the  draft  tubes.  The  dam  was  reinforced 
and  rebuilt  to  get  all  the  head  possible,  and  the  tail 
race  was  excavated  to  get  free  run  off  for  the  trail 


FIG.    3. 


SUBSTATION    FOR    22,000    TO    2300-VOLT    TRANSFORMA- 
TION,  AND   TYPES   OF   POLES   USED 


water.  The  dam  as  it  now  stands  is  120  ft.  long,  of 
concrete,  with  the  power  house  located  at  one  end. 
Leading  directly  into  the  wheel  casings,  are  the  head 
gates  while  the  draft  tubes,  extending  downward,  dis- 
charge beneath  the  power  house  floor. 

Direct  driven  by  each  water  wheel  is  a  General 
Electric,  375-kw.,  alternating-current  generator,  deliv- 
ering 3-phase  current  at  2300  volts,  and  running  at 
150  r.p.m.  The  wheels  are  controlled  by  Lombard 
hydraulic  governors  of  the  latest  type.  Each  one  has 
a  20-kw.  exciter  belted  to  it,  furnishing  direct  current 
at  125  volts,  and  running  at  700  r.p.m.  One  of  these 
units  is  shown  in  Fig.  2. 

Where  the  Current  Goes 

pROM  the  generators,  current  is  taken  to  the  alter- 
nating current  switchboard ;  thence  it  is  led  to  3 
300-kva.,  oil-cooled  transformers,  which  step  the  volt- 
age up  to  22,000,  for  transmission  to  distant  towns. 
For  local  distribution,  the  current  is  carried  at  2300 
volts,  to  the  pole  transformers. 

In  the  map  of  the  general  transmission  system,  Fig. 
1,  it  will  be  noted  the  transmission  lines  run  from  the 
power  plant  to  Wilbraham,  to  Warren,  to  Ware,  and 
to  Brookfield,  where  they  enter  substations.  These 
lines  are  the  22,000-volt,  high-tension  lines,  and  at  the 


substations  the  voltage  is  stepped  down  to  2300,  after 
which  it  is  sent  on  for  distribution  locally.  For  the 
towns  of  Palmer  and  Thorndike,  the  current  is  carried 
from  the  power  house  direct  at  2300  volts. 

Coming  into  the  substation  at  Ware,  is  a  trans- 
mission line  labeled  "Connecticut  Power  System." 
This  is  a  line  at  66,000  volts,  from  the  Mt.  Vernon 
plant  of  the  Connecticut  River  Power  Co.,  and  is  used 
to  furnish  to  the  Ware  substation  current  to  help  out 
the  Palmer  station  at  times  of  heavy  load.  The  cur- 
rent at  the  Ware  station  is  stepped  down  from  66,000 
to  22,000,  and  fed  into  the  lines  of  the  Central  Mas- 
sachusetts Electric  Co.  in  parallel  with  the  Palmer 
station.  Figure  3  shows  one  of  the  substations  for 
transforming  from  22,000  to  2300  volts,  and  it  will  be 
noted  that  the  pole  lines  used  for  the  22,000-volt  trans- 
mission  are   wood   poles   and   cross  arms  with   high- 


FIG.    4.      WARE,    MASS.,    HIGH-VOLTAGE    TRANSFORMER    AND 
SWITCHING   STATION 


tension  insulators.  Figure  4  shows  the  Ware  sub- 
station, which  contains  the  low-voltage  transformers 
and  the  switching  system,  the  high-voltage  trans- 
formers being  located  outdoors. 

Steam  to  Help  Out 

LIKE  all  New  England  streams,  the  Quaboag  River 
is  a  creature  of  moods  ranging  from  a  heavy  flood 
in  the  spring  to  extreme  low  water  at  times  during 
the  summer  months.  It  is,  therefore,  necessary  to 
supplement  the  power  of  the  stream  with  efforts  of  a 
steam  driven  generator,  and  for  this  purpose,  there  has 
recently  been  installed,  a  1350-kva.  Westinghouse  tur- 
bine generator  unit,  which  operates  at  2300  volts  direct, 
60  cycles  at  3600  r.p.m.,  giving  315  amp.  per  terminal. 
The  leads  run  to  the  same  switchboard  as  the  water- 
wheel  generators,  and  may  be  run  in  parallel  with 
them. 
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A  considerable  part  of  the  steam  load  is  at  present 
the  interurban  street  railways,  which  have  been  built 
to  tie  together  all  the  towns  in  Central  Massachusetts. 
For  this  service,  current  is  needed  at  625  volts,  and  is 


PIG.  5.   230C-VOLT  A.C.  TO  625-VOLT  D.O.  MOTOR-GENERATOR 

SET  AND  TURBINE  DRIVEN  EXCITER  FOR 

TURBO-GENERATOR  UNIT 

obtained  by  the  use  of  2  motor-generator  sets  consist- 
ing of  3-phase  synchronous  motors  with  rotating  field 
connected  to  500-kw.  Westinghouse  generators,  which 
feed  to  the  direct-current  switchboard.  Figure  5  shows 
one  of  these  units,  also  the  small  steam  turbine  driven 
exciter  unit  which  furnishes  current  for  the  field  of 
the  big  steam  turbine  unit.  This  last  is  a  Westing- 
house  machine  of  25-kw.  capacity  and  is  so  arranged 


PIG.    6.      ONE    OP    THE    CORLISS    ENGINES    DRIVING    D.C.    GEN'ER- 

ATOR.      SHOWING    PIPING    ARRANGEMENT,    COCHRANE 

SEPARATOR,  AND  OVERHEAD  TANK  FOR 

CENTRAL   OILING  SYSTEM 

that  it  can  work  interchangeably  in  furnishing  current 
with  the  exciters  for  the  water-wheel  units. 

As  machines  for  emergency  use  there  are  3  Corliss 
engine  units  which  drive  direct-current  generators; 
the  first  being  a  Hooven,  Owens,  Rentschler  engine, 
driving  direct  a  225-kw.  General  Electric  generator, 
which  furnishes  current  at  625  volts;  No.  2  is  a  Bass 
Foundry  Co.'s  engine,  driving  a  425-kw.  General  Elec- 


tric generator,  and  No.  3  is  a  Slater  engine,  belted  to 
a  500-kw.  Westinghouse  generator,  through  a  part  of 
the  shaft  which  formerly  tied  in  with  the  old  water 
wheels.    All  these  units  are  operated  with  condensers. 


( 


PIG.    5A. 


WESTINGHOUSE    1250-KV.A.    TURBO-GENERATOR    SET, 
WITH  DIRECT  STEAM  SEPARATOR 


that  for  the  No.  1  unit  being  a  Worthington  duplex 
jet,  for  No.  2  a  Bulkley  injector,  and  for  No.  3  a  War- 
ren jet,  water  for  all  of  them  coming  from  the  flume 
at  4  lb.  pressure. 

Steam  for  operating  the  plant  comes  from  a  boiler 
house  separated  by  a  narrow  alley.  In  this  boiler 
house  are  2  Babcock  &  Wilcox  boilers  of  the  Aultman 
&  Taylor  type,  of  256  hp.  each,  Avhich  are  often  run 
up  to  428  hp.  each,  and  one  Heine  boiler  which  is  rated 


PIG.     8.       DIRECT-CURRENT     SWITCHBOARD    CONTROLLING    CUR- 
RENT  FROM   3   ENGINE   DRIVEN  GENERATORS,    2   MOTOR- 
. DRIVEN  GENERAT4)RSi  AND  TO  6  FEEDERS 

at  304  hp.  These  generate  steam  at  115  lb.,  which  is 
supplied  to  the  engine  units  through  Cochrane  sepa- 
rators, and  in  case  of  emergency,  is  shut  off  by  Mon- 
arch engine  stops. 

For  the  turbine  unit,  the  steam  inlet  is  through  a 
Direct  separator,  and  is  supplied  at  107-lb.  pressure 
at  the  nozzles  of  the  turbine,  the  exhaust  from  that 
unit  being  into  a  Leblanc  barometric  condenser,  which 
holds  the  vacuum  at  28^  in. 
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To  serve  the  boilers,  a  stack  5  ft.  in  diameter  by 
101  ft.  6  in.  in  height,  gives  a  draft  of  2  in.  of  water 
at  the  base,  which  is  ample  for  all  requirements. 

Feed  water  for  the  boilers  is  drawn  either  from  the 
flume  or  from  a  hot  well  which  takes  the  discharge 
from  the  condensers.    The  pumps  for  this  purpose  are 


FIG.    7.      22,000VOLT    SWITCHING    SYSTEM 

3  in  number,  one  a  Deane  of  Holyoke,  and  the  other 
2  made  by  the  Warren  Pump  Co.  Feed  water  is  heat- 
ed first  in  an  exhaust  steam  primary  heater,  in  the 
basement  of  the  engine  room,  and  then  in  a  secondary 
exhaust  heater,  which  takes  the  steam  from  the  ex- 
haust of  the  auxiliaries. 

Switching  Control 

{REFERENCE  has  been  made  to  the  general  scheme 

of  power  supply  from  the  station,  and  it  is  evident 

that   for   such   a   system,   a   considerable   switchboard 

equipment   is   necessary.      As    shown   on    Fig.    1.    the 


FIG.  9. 


TUB  TRANSFORMERS  AND  ARC  LIGHT  SYSTEM  CONTROL 
PANELS 


22,000-volt  line  from  the  Ware  substation  leads 
through  the  Blanchardville  power  station,  and  on  to 
Wilbraham,  and  the  arrangement  of  the  high-tension 
lines,  disconnecting  switches,  etc.,  is  shown  in  Fig.  7. 
The  high-tension  lines  are  provided  with  oil  break  and 


disconnecting  switches,  with  choke  coils  and  aluminum 
lightning  arresters,  all  of  General  Electric  make.  This 
apparatus  is  located  in  one  corner  of  the  water-wheel 
generator  room. 

The  switchboards  proper  are  located  on  the  main 
floor  of  the  station  and  are  3  in  number.  The  main 
switchboard,  which  is  shown  in  Fig.  3,  is  for  a.c.  gener- 
ators, the  motors  of  the  motor-generator  sets,  and  the 
exciter  control  for  the  alternating-current  generators. 


GAP 


/\LUM/NUM  CELL 
L/GMTAJ/A/a 


CELL<->-        _./   ..     ' 
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swrcH 
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FIG.     7A.        DIAGRAM     OF     CONNECTIONS     OF     LINES,    TRANS- 
FORMERS,   SWITCHES    AND    LIGHTNING   ARRESTERS 

The  first  4  panels  are  for  the  exciter  units,  3  for 
water  wheels  and  one  for  the  steam  turbine.  Then 
come  the  3  generator  panels  for  the  water-wheel  units, 
one  panel  for  the  steam  turbine  unit,  and  2  panels  for 
the  motors  of  the  motor-generator  sets.  Beyond  are 
4  feeder  panels,  for  controlling  the  2300-volt  transmis- 
sion lines,  to  Bondsville,  Palmer,  Thorndike  and  Mon- 
son.  On  swinging  arms,  at  the  near  end  of  the  switch- 
board, are  voltmeters,  power  factor  meter,  synchro- 
scope, and  other  apparatus,  and  also  a  Tirrell  voltage 
regulator.  Rheostats  for  the  exciter  units  are  mounted 
on  the  back  of  the  panels,  and  for  the  generator  units 
are  mounted  upon  the  switchboard,  as  can  be  seen  at 
the  top  of  Fig.  3. 

For  controlling  the  current  to  the  street  railways,  a 
direct-current  switchboard  is  installed,  seen  in  Fig.  8. 
This  has  3  generator  panels  for  controlling  the  current 
from  the  engine-driven  generators,  3  panels  for  hand- 
ling the  direct  current  from  the  motor-generator  sets, 


i  -  "< 


FIG.    10.      OUTFIT   USED   TO   SUPPLY   POWER   FOR   ICE   HARVEST- 
ING.    THE   COUNTER  SHAFT  WAS  USED  TO  GET  PROPER 
SPEED   REDUCTION 

and  6  feeder  lines  for  supplying  current  to  different 
feeders  running  out  along  the  road.  The  usual  equip- 
ment of  switches,  feeders,  rheostats,  circuit  breakers 
and  wattmeters  is  provided. 
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One  other  form  of  service  is  rendered  by  the  plant, 
namely,  the  supply  of  arc  light  street  lighting  systems 
to  the  towns  of  Thorndike,  Monson  and  Palmer.  To 
control  these  circuits,  a  series  of  panels  is  installed  at 
one  side  of  the  switch  room,  consisting  of  tub  trans- 
formers, for  changing  the  constant  voltage  alternating 
current  of  Q.6  amp.  Each  unit  has  a  capacity  of  15  kw., 
taking  current  at  2200-volt  on  the  primary  side  of  the 
transformer,  and  supplying  whatever  voltage  may  be 
necessary  to  keep  the  current  constant  on  the  sec- 
ondary. A  rear  view  of  these  panels  and  a  side  view 
of  the  tub  transformers  is   seen   in   Fig.   9. 

The  Use  of  It 

§OME  idea  of  the  variety  of  industries  supplied  may 
be  gained  from  the  fact  that  at  Wheelwright  is  a 
large  paper  mill,  at  Gilbertsville  and  Ware  are  large 
textile  industries,  at  Brookfield  and  Spencer  large 
shoe  shops  are  in  operation,  in  Warren,  Palmer,  and 
Monson  are  iron  working  plants,  at  Ludlow,  a  large 
valve  factory,  and  in  Monson,  Wilbraham  and  East 
Long  Meadow  are  granite  quarries.  Another  feature 
of  power  supply  which  has  been   introduced   is  that 


for  harvesting  natural  ice  in  the  winter  season.  For 
this  purpose,  a  portable  outfit  is  in  use  consisting  of 
a  transformer  stepping  down  from  2300  volts  to  550 
volts,  and  supplying  a  20-hp.,  3-phase  motor,  which  is 
belted  to  the  ice  harvesting  machinery.  This  outfit 
has  been  taken  from  pond  to  pond,  and  is  found  much 
more  convenient  and  economical  than  the  old  small 
steam  plant  which  was  formerly  in  use. 

Ample  records  of  plant  performance  are  kept,  and 
in  this  process  voltage  is  recorded  by  a  Bristol  record- 
ing voltmeter,  the  steam  pressure  by  Crosby  recording 
steam  gages,  and  output  on  various  lines  by  General 
Electric  indicating  wattmeters.  That  the  service  has 
been  a  success  is  proved  by  the  fact  that  the  con- 
nected power  load  has  grown  in  one  year  from  27  hp. 
to  2600  hp.,  and  the  possibilities  are  seen  from  the 
fact  that  there  is  18,000  hp.  of  available  load  in  sight. 
This  success  is  due  to  the  wise  planning  and  the  effi- 
cient management  of  those  in  charge,  H.  M.  Parsons 
being  the  general  manager  in  control  of  the  business 
and  operating  end  of  the  enterprise,  as  well  as  ali-in- 
stallation  at  the  plant,  and  G.  F.  Parsons,  the  power 
engineer,  in  charge  of  the  power  department  of  this 
and  allied  companies. 


SUPERHEATING  AND  SUPERHEATERS 

Foreign  Practice  Has  Proved  Practicability  and   Economy 

By  Sterling  H.  Bunnell 


MUCH  thought  and  attention  have  been  given  to 
the  relative  advantages  of  engines  with  differ- 
ent types  of  cylinder  and  valve  gear,  whether 
piston  valve,  flat  valve  or  Corliss.  But  as  the 
difference  in  economy  of  the  various  types  of  simple 
engines  amounts  to  a  few  per  cent  at  most,  it  rs  sur- 
prising that  so  little  has  been  done  by  American  engi- 
neers to  avoid  the  much  larger  loss  from  steam  con- 
densing in  pipes  and  engine  cylinders.  Here  is  a  loss 
amounting  to  30  per  cent  at  least,  and  not  infrequently 
reaching  75  per  cent,  and  yet  generally  permitted  to  go 
on  quite  unnoticed. 

Of  the  thousands  of  steam  plants  in  this  country,  it 
is  probable  that  not  more  than  one  in  a  hundred  uses 
superheat.  This  is  not  because  the  advantages  of  sup- 
erheat are  generally  unknown  to  engineers,  nor  be- 
cause superheaters  are  new  and  experimental  devices. 
It  looks  very  much  as  if  we  in  the  United  States  have 
lost  our  readiness  to  adopt  the  latest  and  best  devices, 
and  have  fallen  into  that  comfortable  way  of  being 
quite  satisfied  with  the  old  method  and  unwilling  to 
take  the  responsibility  for  anything  new.  We  used  to 
amuse  ourselves  over  the  conservatism  of  the  engineers 
of  other  nations,,  who  ordered  every  machine  just  like 
the  last,  and  faithfully  followed  their  grandfather's 
practice.  Now,  every  American  builder  of  steam  plant 
machinery  knows  that  it  takes  long  continued  effort  to 
get  a  new  device,'^however  obviously  superior  to  the 
old  practice,  adopted  by  an  engineer  of  reputation,  be- 
cause consulting  engineers  would  rather  play  the  old 
safe  game  of  copying  the  successes  of  20  yr.  ago,  than 
take  the  slightest  responsibility  for  changes  in  their 
practice  which  would  give  better  results. 

Superheating  is  one  of  the  simplest  improvements 
in  steam  plant  practice.  It  amounts  to  nothing  more 
than  heating  the  steam  once  formed,  so  far  above  the 
boiling  point  that  it  cannot  condense  on  its  way 
through  pipes,  engines  or  turbines.  Steam- in  contact 
with  water  is  known  to  transmit  its  heat  readily  to  the 
walls  of  pipes  or  cylinders,  and  to  condense  rapidly 


in  consequence.  The  slightest  degree  of  superheat 
puts  steam  in  a  condition  where  its  rate  of  losing  heat 
to  pipe  and  cylinder  walls  becomes  extremely  small. 
In  this  condition  steam  can  be  carried  through  pipe 
lines  with  small  loss  by  condensation.  Every  engineer 
knows  that  an  engine,  if  placed  at  a  great  distance 
from  the  boiler  gets  a  large  quantity  of  water  along 
with  the  steam,  and  must  be  protected  from  accident 
by  a  good  separator.  In  order  to  get  each  of  several 
engines  supplied  by  a  short  steam  pipe,  boiler  plants 
are  sometimes  scattered  through  a  large  works,  re- 
quiring extra  firemen,  coal  bunkers  and  other  acces- 
sories. All  such  extras  are  entirely  unnecessary;  a 
single  efficient  boiler  plant  with  a  steam  superheater 
furnishing  steam  heated  considerably  above  its  con- 
densing temperature  would  supply  the  engines  with 
perfectly  dry  steam  even  through  long  lines  of  pipe. 
At  least  part  of  the  heat  put  into  the  superheater 
would  be  otherwise  wasted  in  the  flue  gases,  so  that 
economy  would  be  promoted. 

Even  a  very  ordinary  slide-valve  engine  will  stand 
some  superheat  without  any  change  in  the  oil  or  pack- 
ing. This  being  the  case,  there  is  no  reason  why  the 
superheating  should  not  be  carried  a  little  higher  than 
just  enough  to  deliver  the  steam  to  the  engine  cylinder 
in  dry  condition.  If  the  steam  entering  the  cylinder 
is  superheated,  condensation  on  the  cylinder  walls 
previously  cooled  during  the  exhaust,  is  prevented.  A 
moderate  degree  of  superheat  will  increase  the  econ- 
omy of  any  engine  considerably.  The  temperature 
of  the  steam  can  be  increased  without  trouble  in  the 
engine,  if  the  piston  and  valve  rods  are  provided  with 
metallic  packing,  and  good  cylinder  oil  is  used.  The 
maximum  degree  of  superheat  desirable  with  any  en- 
gine can  be  easily  determined  by  trial. 

There  is  another  large  field  for  superheat,  not  con- 
nected with  any  engine.  Every  manufacturing  plant 
using  large  quantities  of  steam  for  heating  liquids, 
cooking,  drying,  dye-house  work,  vulcanizing,  and  the 
like,  suffers  large  losses  of  steam  by  condensation  in 
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the  pipe  lines  leading  to  the  various  heating  devices. 
Saturated  steam  is  best  for  heating,  since  the  steam  is 
wanted  in  condition  to  condense  and  give  up  its  stored 
latent  heat.  But  there  is  no  reason  why  the  steam 
should  not  be  brought  to  the  heating  pipes  without 
condensing  and  so  losing  heat  on  the  way.  This  ob- 
ject can  be  attained  by  superheating  the  steam  suffi- 
ciently so  that  its  loss  of  heat  in  passing  through  the 
main  pipes  will  bring  it  to  just  about  condensing  tem- 
perature by  the  time  it  reaches  the  points  where  it  is 
to  be  used.  It  is  no  uncommon  condition  to  lose  half 
the  steam  supplied  by  the  boiler,  in  condensation  along 
the  pipe  lines.  All  of  this  condensation  loss  can  be 
avoided,  at  the  cost  of  the  trifling  amount  of  heat 
needed  to  superheat  the  steam.  The  reason  for  the 
decreased  rate  of  condensation  is  not  because  the  steam 
in  the  pipes  is  hotter,  but  because  it  is  not  in  condition 
to  condense  partially  at  the  slightest  loss  of  heat,  and 
so  passes  through  the  pipes  in  dry  condition,  trans- 
mitting heat  to  the  walls  of  the  pipe  with  difficulty. 

The  apparatus  required  for  superheating  is  of  the 
simplest.  It  consists,  in  general,  of  steel  tubes  pro- 
jecting into  a  suitable  chamber  or  flue  in  the  boiler 
setting.  Being  subjected  to  high  temperature,  the 
tubes  are  best  of  seamless  drawn  material.  The  tubes 
are  secured  to  suitable  headers  by  flanged  joints  with 
metallic  or  asbestos  gaskets.  Extended  surface  in 
contact  with  the  flue  gases  is  secured  in  some  types 
of  superheater,  by  disks  or  washers  of  iron  strung  on 
the  tubes,  with  the  intention  of  assisting  the  absorption 
of  heat  from  the  flue  gases.  Plain  tubes,  however, 
present  less  opportunity  for  collection  of  ashes,  soot 
and  dust,  and  are  preferred  by  other  makers  for  this 
reason.  One  type  of  superheater  in  extensive  use  in 
England  and  Scotland  has  all  joints  between  tubes  and 
headers  made  exterior  to  the  superheater  setting. 

With  all  superheaters,  the  steam  is  taken  from  the 
steam  dome  or  dry  pipe  of  the  boiler  to  one  of  the 
superheater  headers,  passed  through  the  superheater 
tubes,  and  out  by  the  header  at  the  opposite  end.  A 
trifle  of  water  is  sure  to  pass  to  the  superheater  with 
the  steam,  and  unless  efficiently  interrupted  in  the  first 
header,  will  evaporate  in  the  tubes  and  in  time  leave 
a  deposit  of  solid  matter,  sometimes  to  such  an  extent 
as  to  cause  a  tube  to  become  overheated  and  give  Avay. 
Little  harm  is  done  by  a  burnt  tube,  as  there  is  no 
body  of  water  in  the  superheater  behind  the  steam, 
to  boil  explosively  and  cause  general  destruction.  It 
is  only  necessary  to  close  the  2  valves  in  the  super- 
heater's main  connections,  and  open  a  bypass  valve 
to  admit  the  steam  to  the  main  without  superheat  until 
the  damaged  tube  can  be  replaced.  A  tube  failure  in 
a  properly  designed  superheater  is  rare  indeed. 

The  amount  of  superheat  is  usually  regulated  once 
for  all  by  installing  a  proper  amount  of  tube  surface 
to  insure  sufficient  superheating,  and  removing  a  tube 
or  two  if  the  superheat  is  found  to  be  higher  than 
needed  for  best  results.  There  is  generally  no  trouble 
by  variation  in  temperature  of  steam. 

Superheaters  may  be  installed  in  openings  pro- 
vided in  boiler  settings,  so  that  each  boiler  has  its 
own  superheater;  or  in  separate  settings  with  inde- 
pendent fires.  With  an  existing  boiler  plant  supply- 
ing saturated  steam,  a  single  independent  superheater 
and  furnace  may  be  installed  without  disturbing  the 
existing  arrangement.  The  small  amount  of  coal  neces- 
sary for  firing  the  superheater  will  be  only  a  fraction 
of  the  quantity  saved  in  the  furnaces  of  the  boilers 
after  superheating  is  performed  and  the  previous  large 
losses  by  condensation  are  eliminated. 


FLANGES  AND  FLANGE  FITTINGS 

American  Standard 

THE  use  of  flanges  and  flange  fittings  has  been 
increasing  quite  rapidly  of  late  years,  in  fact,  a 
flange  joint  is  the  standard  form  of  connection 
in  many  classes  of  piping.  For  most  purposes 
the  ordinary  screw  connection  should  not  be  used  above, 
6-in.  pipe  size  on  account  of  the  difficulty  of  making 
and  breaking  joints. 

As  the  flange  fitting  business  grew,  each  manu- 
facturer made  up  patterns  for  whatever  sizes  were 
called  for,  to  his  own  personal  ideas  or  knowledge  at 
that  time. 

These  dimensions  were  later  published  in  catalogs 
and  a  wide  variation  "in  dimensions  was  found. 

The  variation  in  the  diameter  and  thickness  of 
flanges  as  well  as  the  bolt  circle,  size  and  number  of 
bolts  on  standard  weight  material  caused  the  users 
and  manufacturers  considerable  confusion  and  expense. 

This  brought  about  the  movement  by  the  American 
Society  of  Mechanical  Engineers  and  the  Master  Steam 
&  Hot  Water  Fitters  Association,  assisted  by  the  n',<'in- 
ufacturers  of  these  lines,  the  result  of  which  v/as  the 
adoption  of  what  is  known  as  the  A.  S.  M.  E.  Standard 
of  1894.  This  covered  flange  dimensions  and  bolting 
only. 

A  few  years  later  the  manufacturers  began  to  real- 
ize that  the  extra  heavy  250-lb.  flanges  and  boltmg 
were  in  the  same  state  of  confusion.  This  resulted  in 
the  adoption  of  what  has  been  known  as  the  Manu- 
facturers' Standard  of  1901. 

It  became  evident  in  the  past  few  years  that  the 
center  to  face  and  face  to  face  dimensions  of  all  flange 
fittings,  including  low  pressure,  standard  pressure  and 
extra  heavy  pressure,  should  be  established.  After  con- 
siderable work  on  the  part  of  the  M.  S.  &  H.  W.  F.  A. 
and  the  A.  S.  M.  E.  a  standard  known  as  the  1912  U. 
S.  Standard  was  adopted. 

The  adoption  of  this  standard  opened  a  discussion 
among  those  interested  in  the  subject.  It  was  found 
that  the  dimensions  presented  in  1912  U.  S.  Stand- 
ard dififerent  from  the  dimensions  which  had  been 
quite  universally  used  by  manufacturers  and  which 
covered  a  large  majority  of  the  fittings  made. 

At  a  meeting  of  manufacturers  held  in  New  York 
City,  July,  1912,  a  standard  known  as  the  Manufactur- 
er's Standard  was  adopted  by  them. 

This  left  the  flange  fitting  subject  in  the  unfortunate 
position  of  there  being  2  standards.  When  this  condi- 
tion came  before  the  Committee  of  the  A.  S.  M.  E.  an 
effort  was  made  by  this  Committee  with  that  of  the 
Manufacturer's  Committee  to  harmonize,  if  possible, 
the  differences  then  existing  between  these  2  standards. 

After  considering  the  various  phases  of  the  subject 
covering  uniformity  of  design,  strength  of  fitting, 
strength  of  bolting  as  well  as  the  commercial  features, 
a  compromise  was  made. 

In  this  compromise  the  bolting  was  increased  where 
it  was  thought  necessary.  Additional  size  flanges  were 
added  and  the  center  to  face  and  face  to  face  dimen- 
sions were  altered  to  conform  to  these  requirements. 

In  the  Practical  Reference  Tables  of  this  issue  will 
be  found  some  of  the  Standard  dimensions  adopted  to- 
gether with  explanatory  notes,  other  dimensions  will 
be  published  in  the  Reference  Tables  of  succeeding 
issues. 
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HEATING  AND  VENTILATING  LARGE  BUILDINGS 


Types  of  Fans,  Capacity  and  Power  Required 

By  Charles  L.  Hubbard 


C 


OMMON  use  of  ventilating  fans  in  large  struc- 
tures like  office  buildings,  dry  goods  stores, 
public  buildings,  etc.,  makes  it  necessary  for 
the  engineer  in  charge  to  have  at  hand  in  con- 
densed form  a  certain  amount  of  practical  data  relating 
to  apparatus  of  this  kind. 


FIG.  1.   CENTRIFUGAL  OR  PADDLE  WHEEL  PAN 

Ventilating  fans  are  of  2  general  types,  the  cen- 
trifugal and  propeller.  The  centrifugal  or  paddle 
wheel  fan  is  more  commonly  used  for  forcing  fresh 
air  into  a  building  on  account  of  its  greater  power  in 
overcoming  the  frictional  resistance  of  the  ducts.  This 
fan  consists  of  a  number  of  straight  or  slightly  curved 
blades  extending  radially  from  an  axis,  as  shown  in 
diagram  in  Fig.  1. 


PIG.  2.   STURTEVANT  DOUBLE  SPIDER  PAN  WITH  STRAIGHT 

BLADES 

When  the  fan  is  in  motion  the  air  in  contact  with 
the  blades  is  thrown  outward  by  the  action  of  centrif- 
ugal force  and  delivered  at  the  tips  of  the  blades,  as 
indicated  by  the  arrows  in  the  cut. 

An  unmounted  fan  wheel  in  practical  form  is  shown 
in  Fig.  2,  which  represents  a  double  spider  fan  with 
straight  blades.  Those  over  4  ft.  in  diameter  usually 
have  2  spiders,  while  larger  ones  are  provided  with 
3  or  more,  according  to  their  size.  The  number 
of  floats  or  blades  usually  varies  from  6  to  12  accord- 
ing to  the  diameter.  In  some  styles  a  curved  form  is 
given  to  the  blades  in  order  to  make  them  run  more 
quietly,  but  if  curved  too  much  they  are  not  so  effi- 
cient in  working  against  a  high  pressure. 


General  proportions  vary  somewhat  in  different 
makes,  but  the  following  represent  a  fair  average. 
Total  width  of  wheel  =  0.5  of  diameter;  width  at  tip 
of  blade  =  0.8  of  total  width ;  diameter  of  opening 
inside  of  wheel  =  0.68  of  total  diameter.  Fans  of  this 
kind  require  a  steel  plate  casing  to  direct  the  flow  of 
the  air,  these  are  constructed  both  with  single  and 
'uble  inlets,  the  former  being  called  exhausters  and 
the  latter  blowers,  although  used  indiscriminately  for 
both  purposes. 

In  general,  however,  for  the  larger  sizes,  it  is  bet- 
ter to  use  the  double  inlet  fan  for  both  purposes,  as 
it  reduces  the  friction  somewhat,  although  a  single 
inlet  of  ample  size  will  give  satisfactory  results  when 
the  double  inlet  type  cannot  be  used  to  advantage. 
Fan  casings  are  made  to  order  with  the  discharge  out- 
let in  any  position  desired  so  as  to  throw  the  air 
either    up    or    down,    horizontally,    or    at    any    angle. 


PIG.  3.     RUNNER  OP  A  MULTIVANE  FAN 

When  the  basement  is  low,  and  especially  if  the  air  is 
to  be  distributed  through  underground  ducts,  the 
three-quarter  housing  type  is  used.  In  this  case  about 
a  fourth  of  the  casing  is  below  the  floor  level  and  is 
formed  by  a  cement  pit  conforming  to  the  scroll  of 
the  fan. 

The  size  of  a  fan  is  expressed  in  2  ways.  When 
given  in  feet,  it  means  the  diameter  of  the  fan  wheel ; 
but  when  given  in  inches  the  height  of  the  casing  of 
a  full  housed  fan  is  meant. 

As  a  matter  of  fact,  the  relations  are  such  in  most 
makes,  that  the  diameter  in  feet  may  be  found  by 
dividing  the  height  in  inches  by  20.  For  example— a 
140-in.  fan  has  a  wheel  140  -^-  20  =  7  ft.  in  diameter ; 
or  a  7-ft.  wheel  has  a  casing  7  X  20  =  140  in.  in  height. 
Another  type  of  fan  wheel  made  by  the  B.  F.  Sturte- 
vant  Co.,  which  has  come  into  quite  general  use,  is 
a  centrifugal  fan,  known  as  the  multivane,  and  has  a 
large  number  of  narrow  blades,  spoon-shaped,  so  as 
to  discharge  the  air  evenly  the  entire  length.  These 
fans  are  smaller  and  lighter  for  a  given  capacity,  and 
run  at  a  higher  speed. 
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The  cone  fan  shown  in  Fig.  4  is  often  employed 
in  schools  and  other  public  buildings,  where  a  large 
volume  of  air  is  required  under  a  low  pressure  and 
where  there  is  ample  space.  This  fan  requires  no  steel 
casing,  being  set  in  an  opening  in  a  brick  wall,  and 
discharges  the  air  from  its  entire  periphery  into  a 
room  called  a  plenum  chamber,  with  which  the  various 
distributing  ducts  connect. 

A  common  form  of  disk  or  propeller  fan  is  shown 
in  Fig.  5.  This  operates  on  the  same  principle  as  the 
propeller  of  a  boat  and  moves  the  air  in  lines  parallel 
with  the  shaft. 

This  fan  is  light  in  construction,  requires  but  little 
power  at  low  speeds,  and  is  used  extensively  for  the 
ventilation  of  public  toilet-rooms,  smoking  rooms,  res- 
taurants, etc.  It  is  also  adapted  to  the  discharge  ven- 
tilation of  large  rooms  or  halls  when  placed  in  the 
attic  or  so  located  that  the  connecting  ducts  are  short 
and  the  resistance  small. 

Capacity  and  Power 

HTHE  capacity  of  a  centrifugal  fan  varies  with  the 
speed,  the  resistance  against  which  it  operates,  and 
of  course,  with  the  size.  While  part  of  these  are 
easily  fixed,  it  is  not  a  simple  matter  to  determine  be- 
forehand what  the  frictional  resistance  will  be.  For 
this  reason,  there  is  little  use  in  making  exact  and 
complicated  computations  for  a  part  of  the  work  when 
the  remainder  must  be  approximated.  In  practice  it 
is  customary  to  determine  the  size  and  capacity  as 
nearly  as  possible,  and  then  vary  the  speed  a  small 


FIG.    4.      CONE    FAN    UNMOUNTED 

amount  one  way  or  the  other  to  obtain  the  exact  re- 
sults desired.  For  ordinary  work  the  following  equa- 
tion may  be  used  with  a  sufficient  degree  of  accuracy. 

V  =  0.65  X  C  X  RXO  X  F, 
in  which, 

V^  volume  of  air  moved,  in  cubic  feet  per  minute. 

C  =  circumference  of  fan  wheel,   in   feet. 

R=  Revolutions  per  minute. 

0  =  area  of  discharge  outlet,  from  fan  casing,  in 
square  feet. 

F  =  a  factor  depending  upon  the  frictional  resist- 
ance in  the  ducts,  which  may  be  taken  as  0.8  for 
schools  and  churches ;  0.7  for  office  buildings  and  dry 
goods  stores;  and  0.6  for  shops  and  factories. 


The  factor  F  does  not  of  course  depend  upon  the 
use  of  the  building,  but  upon  the  air  velocities,  lengths 
of  run,  etc.,  commonly  found  in  the  ducts  of  these 
particular  types  of  building. 

For  cases  where  noise  is  objectionable,  as  in  schools, 
churches,  etc.,  the  peripheral  velocity  (C  X  R)  should 
not  exceed  about  3500,  while  for  shops  and  factories 
it  may  run  up  to  5500  or  more.  The  capacity  of  any 
given  fan  may  be  determined  approximately  by  the 
above  formula  for  the  conditions  under  which  it  is  to 
be  run. 

In  computing  size  of  a  new  fan  to  move  a  given 
x'olume  of  air  we  must  first  assume  a  given  size,  as 
nearly  as  we  can  estimate  it,  give  it  a  speed  just  inside 
the  limit  noted,  also  using  the  factor  F  for  the  kind 
of   building    under    consideration,    and    solve    for    the 


FIG.    o.      COMMON    FORM    OF    DISK    FAN 

capacity.  Use  this  result,  as  a  guide,  and  make  other 
trials,"  shifting  diameter  and  speed  until  the  desired 
capacity  is  obtained.  A  little  practice  will  enable  one 
to  do  this  very  quickly,  and  it  is  also  a  good  idea  to 
work  out  a  table  of  capacities  for  different  diameters 
of  fans  running  at  the  speeds  best  adapted  to  any  par- 
ticular kind  of  building  in  which  the  engineer  is  es- 
pecially interested. 

The  following  table  gives  the  circumferences  of  fans 
of  different  diameters  and  also  the  approximate  area 
of  outlet,  and  is  for  use  with  the  formula  already  given. 

TABLE   I.      FAN   DIMENSIONS 

Dia.  of  fan  (D)     Circumference  (C)     Outlet  Area  (O) 
feet 
3 

4 

41^ 

5 

6 

7 

8 

9 
10 

The  power  required  for  moving  a  given  volume  of 
air  varies  with  the  speed  of  the  fan.  For  example,  the 
power  per  cubic  foot  is  considerably  more  with  a  fan 
running  at  300  r.p.m.  than  at  200  r.p.m.  Table  II 
gives  the  horsepower  for  driving  fans  of  different  sizes 
at  different  speeds  when  discharging  into  the  free  air. 
For  practical  work,  multiply  the  numbers  found  in 
the  table  by  the  following  factors.  Schools  and 
churches,  0.9;  office  and  store  building,  0.8;  shops  and 
factories  0.7. 


feet 

square  feet 

9.4 

2.9 

11.0 

3.9 

12.5 

5.0 

14.1 

6.2 

15.7 

7.6 

17.3 

9.1 

18.8 

10.7 

22.0 

14.4 

25.1 

18.6 

28.3 

23.4 

31.4 

28.7 
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When  the  speed  comes  between  those  included  in 
the  table,  take  the  average  of  the  next  higher  and  next 
lower,  repeating  the  process  until  the  result  is  found 
for  a  speed  within  5  or  10  revolutions  of  that  required. 


TABLE  II 

.     POWER  REQUIRED 

FOR  FANS 

Revolutions    Pei'    Minute 

Dia. 
of  Fan 

100 

150 

200 

250 

300 

350 

400 

Horsepower  Factor 

3' 

1.0 

1.4 

2.0 

2.6 

3i' 

' 

1.1 

1.8 

2.6 

3.7 

4.3 

4' 

1.7 

3.1 

4.5 

6.0 

8.0 

^' 

1.7 

•    3.1 

5.0 

7.0 

9.7 

13.1 

5' 

2.6 

4.8 

7.1 

10.6 

14.4 

5V 

1.6 

•3  7 

6.6 

10.3 

16.2 

6' 

2.2 

5  2 

9.5 

15.0 

22.7 

7' 

4.3 

9.7 

17.4 

28.1 

8' 

5.2 

16.5 

30.2 

9' 

11.5 

26.4 

50.0 

10' 

17. d 

40.2 

Example.  A  certain  office  building  requires  a  7-ft. 
fan  running  at'-"  180  r.p.m.  to  furnish  the  necessary 
amount  of  air.  -  What  horsepower  of  motor  will  be 
required  to  drive  it?  Looking  in  the  table  for  a  7-ft. 
fan  we  find  the  factors  for  150  and  200  r.p.m.  to  be 

9.7  +  17.4 

9.7  and  17.4  respectively,  which  gives =13.5 

2 
for  175  r.p.m.,  which  is  within  5  revolutions  of  that 
required.    Multiplying  this  by  0.8,  the  factor  for  office 
buildings,  gives  13.5  X  0.8  =  10.8,  or  11  hp.  in  round 
numbers,  required. 

As  the  capacity  of  a  disk  fan  and  the  power  for 
driving  it  vary  so  widely  with  the  resistance  to  be 
overcome,  it  is  difficult  to  give  definite  rules  for  deter- 
mining them.  For  average  conditions,  the  data  found 
in  Table  III  will  be  found  useful. 


TABLE  III.     CAPACITY 

OF  DISK  FANS 

Dia. 

Cubic  feet  of  air 

Speed  limits 

in  r.  p.  m. 

of  Fan 

moved  per  rev. 

for  best  results 

Inches 

24 

4.4 

550  to 

850 

30 

8.6 

450    " 

650 

36 

15.0 

400    " 

600 

42 

23 

350    " 

500 

48 

35 

300    " 

400 

54 

50 

250    " 

3.50 

60 

68 

225    " 

325 

72 

119 

200    " 

300 

84 

187 

175    " 

250 

96 

280 

150    " 

225 

The  power  will  of  course  vary  with  the  resistance 
and  speed  of  fan,  but  for  the  conditions  assumed  above, 
may  be  taken  as  0.2  hp.  per  1000  cu.  ft.  of  air  moved 
per  minute. 

Means  for  Driving  Fans 

§TEAM  engines  and  turbines  and  electric  motors  are 
the  means  most  commonly  employed  for  driving 
ventilating'fans.  While  motors  are  almost  universally 
used  in  large  buildings  having  their  own  electric  plant 
there  are  still  cases  where  an  engine  drive  is  the  most 
desirable.  This  might  apply  to  instances  where  elec- 
tric current  was  purchased  at  a  high  price,  or  where 
it  was  desired  to  vary  the  speed  of  the  fan  within  wide 
limits,  especially  where  an  alternating  current  was 
used. 


Engines  may  be  either  vertical  or  horizontal,  direct- 
connected  or  belted.  When  direct-connected  any  loose- 
ness or  knocking  in  the  engine  is  likely  to  be  com- 
municated to  the  fan  and  the  noise  carried  to  the 
rooms  above,  but  this  arrangement  is  more  compact. 
AVhen  belted,  the  distance  between  fan  and  engine 
centers  may  be  from  8  to  12  ft.  according  to  size,  and 
the  driving  side  of  the  belt  should  be  at  the  bottom 
when  possible,  in  order  to  increase  the  arc  of  con- 
tact. 
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FIG.   6.      SPECIAL   FAN  FOUNDATION 

The  multivane  fan  driven  by  a  direct-connected 
steam  turbine  makes  a  simple  and  quiet  running  out- 
fit. 

Electric  motors,  especially  when  direct-connected 
to  the  fan,  are  the  most  convenient  and  compact,  and 
are  widely  used  in  combined  power  and  heating  plants. 
The  direct-current  machines  are  much  to  be  preferred, 
not  only  because  the  speed  is  more  easily  regulated, 
but  also  on  account  of  the  slower  speed,  which  makes 
it  possible  to  connect  them  directly  to  the  fan  shaft 
by  means  of  a  flexible  coupling. 


^ 


iSi 


n 


-<— 'TOMT-' 


-^ 


FIG.    7.      CONNECTIONS   FOR   DIRECT-CURRENT   MOTOR 

In  case  of  the  smaller  sizes  the  motor  may  be  sup- 
ported from  the  fan  casing,  but  in  large  outfits  it  is 
best  to  use  a  double-inlet  fan  and  mount  the  motor 
upon  a  special  foundation  about  2  ft.  or  so  from  it 
and  connect  the  2  shafts  by  means  of  a  flexible  coup- 
ling. When  there  is  danger  of  any  vibration  being 
transmitted  from  the  fan  or  motor  to  the  building 
walls  the  foundation  may  be  constructed  as  shown  in 
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rheostat  of  the  general  form  shown  in  Fig 
be   substituted   for  the   starting  rheostat. 


Fig.  6,  in  which  case  the  main  foundation  is  surrounded 
by  a  trench  filled  with  sand,  closely  packed  while 
moist,  and  outside  of  this  a  brick  or  concrete  wall  as 
shown. 

The  method  of  making  the  wiring  connections  with 
a  direct-current  motor  is  shown  in  Fig.  7,  the  outfit 
containing  switch,  fuses,  and  starting  rheostat.  When 
it  is  desired  to  vary  the  speed  of  the  fan,  a  regulating 

8  should 
For  small 
motors,  under  10  or  15  hp.,  the  rheostats  used  com- 
monly operate  by  varying  the  armature  resistance,  al- 
though this  is  a  somewhat  wasteful  method. 

The  type  shown  in.  Fig.  8  combines  armature 
and  field  variation  in  the  same  rheostat.  Moving 
the  lever  toward  the  right  increases  the  speed  of  the 
motor  by  first  cutting  out  the  resistance  in  the  arma- 
ture circuit.  A  further  movement  of  the  lever  throws 
an  increasing  resistance  into  the  field  circuit,  thus 
weakening  it  and  causing  the  speed  to  increase  still 
more. 

The  continuous  use  of  rheostats  for  speed  regula- 
tion should  be  avoided  when  possible,  but  for  a  tem- 
porary reduction  of  speed  of  a  few  hours,  from  time 
to  time,  they  may  be  employed  without  serious  waste. 


For  a  permanent  cutting  down  of  the  air  supply  it 
is  better  to  change  the  speed  of  the  motor  or  throttle 


REGULATING    RHEOSTAT 


the  main  air  duct  beyond  the  fan,  which  can  be  done 
without  waste  of  energy  with  a  fan  of  the  centrifugal 
type. 


CURTIS  STEAM  TURBINES 

Efficient  Turbo-generators  in  Small  Units   Available   for  the  Isolated  Power  Plant 


CURTIS  steam  turbines  of  from  100  to  2500  kw. 
capacity  have  been  developed  by  the  General 
Electric  Co.  for  driving  60-cycle  generators  at 
3600  r.p.m.    The  performance  of  these  units  in 
regular  service  shows  them  to  be  well  adapted  for  in- 
dustrial and  lighting  plants  where  economy  and  relia- 
bility are  required  in  generating  electric  power. 


gether  with  the  bearings  which  support  the  shaft,  com- 
prise the  only  stationary  parts  of  the  turbine.  The 
governor  and  valve  mechanism  are  made  as  simple  as 
possible  with  due  regard  to  reliability  and  eiificiency. 
In  turbines  of  from  100  to  2500  kw.  capacity,  it  is 
common  practice  to  employ  either  2,  3  or  4  pressure 
stages.    The  stages,  or  compartments,  are  separated  by 


FIG.     1.       750KW.     CONDENSING    CURTIS    STEAM    TURBINE     3600    R.P.M. ,   eO-CYCLE 


In  the  Curtis  turbine,  which  is  of  the  impulse  type, 
the  driving  torque  is  due  to  the  force  of  the  impinging 
steam  on  entering  and  of  the  reaction  when  leaving  the 
moving  vanes.  Expansion  of  the  steam  occurs  entirely 
in  the  stationary  nozzles. 

From  Fig.  2  it  will  be  seen  that  the  rotating  part 
of  the  Curtis  turbine  is  simple,  consisting  only  of  a 
steel  shaft  and  the  wheels  to  which  are  attached  the 
vanes.     A  cast-iron  casing  enclosing  the  wheels,  to- 


diaphragms.  Fig.  3,  placed  between  the  wheels,  each 
stage  containing  a  wheel  and  a  set  of  nozzles  for  ex- 
panding and  directing  the  steam  against  the  revolving 
blades.  On  each  wheel  are  mounted  2  or  more  rows 
of  moving  blades.  When  2  rows  of  vanes  are  used  as 
shown  by  Fig.  2,  a  single  row  of  stationary  reversing 
vanes  or  buckets  is  placed  between  the  2  rows  of  re- 
volving blades  for  the  purpose  of  properly  directing 
the  flow  of  the  steam  into  the  second  row  of  buckets. 
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Steam  at  or  near  boiler  pressure  is  admitted  to  the 
nozzles  of  the  first  stage  where  it  expands,  acquiring 
considerable  velocity,  and  then  passes  through  alter- 
nate sets  of  moving  and  fixed  blades,  thus  giving  up 
part  of  its  kinetic  energy.  It  then  enters  the  second  set 
of  nozzles,  expands,  and  passes  through  the  second 
series  of  fixed  and  moving  vanes  in  which  more  of  its 
energy  is  absorbed.  After  leaving  the  last  set  of  re- 
volving vanes,  which  in  this  case  is  the  second  stage, 


Some  of  the  special  features  of  construction  are  as 
follows :  The  wheel  casing  is  made  of  the  best  quality 
of  cast  iron  and  is  accurately  machined,  insuring  tight 
joints  and  good  alinement.  The  shaft,  which  is  short, 
is  of  ample  diameter,  and  the  wheels  attached  to  it  are 
made  of  a  high  grade  of  steel  best  adapted  to  the  pur- 
pose.    The  blades  are  made  of  a  practically  noncor- 


FIG.  2.     ROTATING  ELEMENT  OP  2-STAGE   1000-KW.  TURBINE 

the  steam  is  exhausted  either  into  condenser  or  the 
atmosphere,  depending  upon  whether  the  turbine  is 
running  condensing  or  noncondensing.  As  in  all  tur- 
bines of  this  type,  the  pressure  remains  constant 
throughout  any  given  stage,  the  only  drop  of  pressure 
occurring  in  the  nozzles.  In  this  manner  the  potential 
energy  of  the  steam  is  transformed  into  kinetic  energy, 
which  is  in  turn  imparted  to  the  revolving  wheels.  One 
of  the  sections  of  the  first  stage  nozzles  of  a  1000-kw. 
2-stage  turbine  is  shown  in  Fig.  4. 

These  turbines  may  be  operated  with  steam  at  ordi- 
nary pressures  condensing  or  noncondensing,  and  also 
are  well  adapted  to  operation  with  superheated  steam. 
When  running  condensing,  a  high  vacuum  may  be 
maintained  indefinitely,  due  to  the  steam,  seal  of  the 


PIG.  3.     HIGH-PRESSURE  SIDE  OP  DIAPHRAGM 

rosive  metal  of  a  high  tensile  strength,  and  are  at- 
tached to  the  wheel  disk  by  inserting  dovetail  exten- 
sions on  the  buckets  into  dovetail  grooves  on  the  wheel 
disk.  The  construction  of  these  blades,  which  are  large 
and  few  in  number,  is  such  as  to  provide  great  strength 
and  allow  an  ample  factor  of  safety. 

On  account  of  the  large  clearances,  both  axial  and 
radial,  between  the  rotating  and  stationary  parts,  it  is 
possible,  in  an  emergency,  to  put  the  machine  into 
service  without  any  preliminary  heating  up.  These 
clearances  are  so  large  that  no  damage  to  blades  is 
likely  to  occur  under  ordinary  service  conditions. 
Steam  economy,  however,  is  not  affected  by  the  ex- 


FIG.     4.       EXIT     SIDE     OP     FIRST     STAGE     NOZZLE     OF     1000-KW.    2-STAGE   TURBINE 


shaft  packing  and  the  large  passages  provided  for  the 
exhaust  steam.  On  account  of  the  steam  flow  being 
always  in  the  same  direction  and  at  uniform  temper- 
atures, the  internal  condensation  loss  is  reduced  to  a 
minimum. 

The  high  degree  of  efficiency  obtained  with  the 
Curtis  turbine  applies  not  only  to  economy  in  the  use 
of  steam,  but  includes  in  the  cost  of  operation,  the  oil 
used,  attendance  required,  and  cost  of  repairs.  Since 
oil  is  circulated  through  the  bearings  in  a  closed  sys- 
tem and  internal  lubrication  is  not  required,  the  cost 
of  oil  is  small.  Due  to  the  slight  attention  required, 
and  the  simple  but  strong  design,  the  cost  of  attendance 
and  repairs  is  also  low. 


tent  of  the  clearances,  and  no  further  attention  to  this 
is  necessary  after  the  wheels  are  once  placed  in  their 
proper  positions  on  the  shaft. 

The  governor,  which  is  of  the  centrifugal  inertia 
type,  is  both  positive  and  sensitive.  It  controls  the 
admission  valves  through  a  relay,  thus  being  relieved 
of  having  to  supply  the  power  required  to  actuate  the 
valves.  The  steam  admission  valves  operate  in  se- 
quence and  in  such  a  way  as  to  admit  the  steam  with- 
out loss  of  pressure.  Their  simple  construction  per- 
mits of  easy  removal  and  replacement.  An  emergency 
governor  independent  of  the  speed  regulating  gover- 
nor, operates  to  prevent  excessive  speed  should  the 
main  governor  fail,  which  is  a  remote  possibility. 
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Due  to  the  uniform  turning-  impulse  of  the  steam 
on  the  wheels  and  the  flywheel  effect  of  the  rotating 
parts,  parallel  operation  of  generators  is  accomplished 
with  ease  and  certainty. 

Since  the  weight  of  the  unit  is  comparatively  small, 
on  account  of  the  absence  of  heavy  reciprocating  parts, 
an  appreciable  reduction  in  the  cost  of  foundations  is 
made  possible. 

Babbit  lined  bearings,  split  and  spherically  seated, 
are  used,  and  are  lubricated  by  oil  under  slight  pres- 
sure, the  oil  being  furnished  by  a  pump  driven  through 
gearing  from  the  turbine  shaft.  Oil  rings  are  also 
fitted  to  the  bearings,  so  that  there  may  be  sufficient 


air,  which  is  drawn  in  through  ducts  at  either  end  of 
the  machine  directly  under  the  end  shields,  which  act 
as  funnels,  is  forced  through  the  generator,  cooling  the 
coils,  and  finally  discharged  through  a  large  central 
duct. 

Since  a  turbine  requires  no  internal  lubrication,  ex- 
haust steam  from  a  condensing  turbine  may  be  con- 
densed and  used  in  making  artificial  ice  for  drinking 
purposes,  or  the  steam  from  a  noncondensing  turbine 
may  be  safely  used  for  heating  and  industrial  purposes. 

Steam  may  be  extracted  from  a  Curtis  turbine  for 
heating  or  manufacturing  purposes  without  impairing 


FIG.     5.       REVOLVING    FIELD     OF     1000-KW.     3600    R.P.M.     TURBO- GENERATOR 


lubrication  when  starting  up  or  shutting  down.  In 
the  small  sizes  the  oil  is  air  cooled,  while  with  the 
larger  units,  the  bearings  and  oil  are  cooled  by  the  cir- 
culation of  water  through  small  copper  coils  imbedded 
in  the  babbit. 

The  generator  is  of  the  enclosed  type,  the  collector 
rings  and  brushes  being  placed  at  the  end  farthest 
away  from  the  turbine,  where  they  are  readily  acces- 
sible. The  armature  coils,  which  are  form  wound,  are 
inserted  in  slots  in  the  punchings  and  held  in  place 
by  wedges.  Space  blocks  separate  the  end  coils  on 
the   fields,   and   nickel    steel    rings   are    shrunk    on    to 


the  efficiency  of  the  machine.  In  the  smaller  sizes, 
steam  in  moderate  quantities  may  be  extracted  when 
the  generator  is  fairly  well  loaded,  the  amount  being 
regulated  by  a  valve  placed  in  the  extraction  line.  The 
larger  sizes  may  be  equipped  with  an  internal  valve 
for  controlling  the  admission  of  steam  to  the  later 
stages  of  the  turbine,  thereby  diverting  the  desired 
amount  of  steam  to  the  extraction  line.  Such  a  valve 
may  be  controlled  either  automatically  or  by  hand. 

Through  a  large  amount  of  experimental  research 
and  the  experience  gained  in  an  extensive  manufacture, 
the   General    Electric   Co.   has   been   enabled   to   reach 


FIG.    6.        lOOKW.     CONDENSING     OR     NONCONDENSING     CURTIS    TURBINE,    3600-R.P.M.,    60-CYOLE 


hold  them  in  place.  Fig.  5.  Windings  for  any  of  the 
usual  standard  voltages,  2-phase  or  3-phase,  may  be 
applied,  and  the  machines  can  safely  carry  full  rated 
kilowatt  output  at  80  per  cent  factor. 

All  generators  are  self-ventilated.     In  Fig.  5  may 
be  seen  the  fans  at  both  ends  of  the  rotating  field.    The 


a  high  degree  of  efficiency  in  the  manufacture  of  the 
Curtis  turbo-generator.  The  simple  construction, 
careful  design,  and  excellence  of  material  of  these 
machines,  insure  reliability  in  service,  which  should  be 
the  first  requirement  for  generating  apparatus  where 
an  industry  must  depend  on  its  power  plant. 
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PRACTICAL  ELECTRICAL  ENGINEERING 

General  Types  of  Direct-Current  Generators;  Classification  of  Frames  and  Pole-pieces;  Armature  and 

Commutator  Construction;   Bearings  and  Winding  Details 

By  Norman  G.  Meade 


DIRECT-current  generators  are  divided  into  3 
general  forms,  depending  upon  their  mechanical 
construction :  belted  type,  direct-coupled  type 
and  engine  type.  The  former  is  self  contained, 
that  is,  it  is  a  complete  unit  with  base  and  bearings. 
The  direct-coupled  type  of  generator  generally  includes 
the  field  frame  and  armature  mounted  on  its  own  shaft, 
the  bedplate  and  pedestal  bearing  being  furnished  by 
the  engine  builder.  The  rear  end  of  the  armature 
shaft  is  provided  with  a  flange  which  bolts  to  a  similar 
flange  on  the  engine  shaft,  the  commutator  end  of  the 
armature  shaft  being  supported  by  the  pedestal  bear- 


Such  construction  is  principally  confined  to  cheaper 
types  of  machines  built  to  meet  severe  competition. 
The  common  type  of  construction  employs  the  bolted- 
in  poles  as  shown  in  Fig.  1  B  and  C.  The  poles  may 
be  solid  wrought  iron,  or  laminated  as  shown  in  Fig. 
4.  The  advantage  of  the  bolted-in  pole  is  that  material 
of  higher  permeability  than  cast  iron  or  steel  can  be 
used,  thus  reducing  the  bulk  and  weight  of  the  pole. 

As  a  rule  small  machines  have  the  field  frame  cast 
solid;  but  there  are  limiting  conditions  such  as  weight 
and  shipping  dimensions  which  require  the  field  frame 
to  be  made  in  halves,  generally  split  horizontally  as 


F/G.a 


F/G.^ 


A ^ 


F/G.  I 


ir- 


r/G.3 


r/G.5 


PIG.    1.      SIMPLE   TYPE   OP   GENBEATOR   FRAME,    SHOWING   CAST 

IN  AND  BOLTED  POLES 

PIG.   2.      JOINT   OP   HORIZONTALLY   SPLIT   FIELD   FRAME 

ing.  Engine-type  generators  include  the  field  frame 
and  armature  without  a  shaft;  the  armature  is  pressed 
on  the  engine  shaft  at  the  time  of  erecting  the  unit. 

Belted-type  generators  are  generally  constructed 
with  end-bells  for  supporting  the  bearings,  as  this  con- 
struction reduces  weight  and  makes  the  machine  more 
compact.  The  simplest  type  of  frame  is  that  shown  in 
Fig.  1,  where  the  frame  and  pole  pieces  are  cast  in- 
tegral as  shown  at  A.  With  this  form  of  construction, 
shoes  or  pole-pieces  are  sometimes  attached  to  the 
poles  as  shown  in  Fig.  3,  where  A  is  the  pole,  B  the 
shoe  and  C  one  of  8  or  more  screws  for  holding  the 
shoe  in  position. 


PIG. 


FIG.  3.  DETAIL  OF  SHOES 
FIG.  4.   DETAILS  OF  LAMINATED  POLE 
5.   FORM  OP  LAMINATED  IRON  FOR  POLE 


shown  in  section  in  Fig.  2,  where  A  is  a  flange  and 
B  the  bolts  for  fastening  the  2  parts  together. 

Referring  again  to  Fig.  -i  this  shows  the  common 
construction  of  laminated  or  built-up  pole.  It  is  com- 
posed of  a  large  number  of  sheets  of  iron  or  steel 
A,  Fig.  5  with  one  projecting  corner  B.  When  assem- 
bling, these  projections  are  placed  alternately  right  and 
left  so  that  the  completed  pole  tips  have  half  the 
volume  of  metal  that  the  body  has,  thus  increasing  the 
flux  density  at  the  tips  thereby  lessening  the  effects 
of  armature  reaction  and  improving  commutation. 

The  assembled  laminations  are  subjected  to  hy- 
draulic pressure  and  riveted  as  shown  by  A,  Fig.  4, 
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the  2  outside  plates  being  thick  enough  to  afford  rigid- 
ity. A  rolled  steel  or  iron  rod  B  is  placed  in  a  hole 
bored  to  receive  it,  the  retaining  bolts  for  attaching 
the  pole  to  the  frame,  screwing  into  the  rod  at  D  and 
passing  through  the  holes  C. 

Where  there  is  little  head  room,  it  is  sometimes 
almost  impossible  to  erect  a  horizontally  split  frame 
and  to  meet  such  conditions  the  vertically  split  frame 


FIG.    6.      VERTICALLY    SPLIT   FIELD   FRAME 

was  devised.  It  is  clamped  together  by  bolts  at  B 
and  B\  Fig.  6,  passing  through  the  flanges  A  and  A^. 
The  halves  rest  on  feet  C  and  C  which  in  turn  rest 
on  rails  D.  When  erecting  a  generator  of  this  type 
the  halves  are  placed  one  on  each  side  of  the  arma- 
ture, forced  into  position  and  bolted. 

A  new  form  of  field  construction  for  small  ma- 
chines is  shown  in  Figs.  7,  8  and  9.  It  consists  of  a 
steel  plate,   Fig.   7,  which  is  rolled  into  a  circle  and 


FIG.     10.      FRAME    OF    ENGINE-TYPE    GENERATOR 

electrically  welded  at  A,  as  indicated  in  Fig.  8.  Four 
pressed-steel  feet.  Fig.  9,  are  welded  to  the  frame  to 
form  its  supporting  base.  The  principal  advantage  of 
this  construction  is  extreme  light  weight. 

Engine-type  generator  frames  are,  as  a  rule,  split 
horizontally,  see  Fig.  10 ;  the  upper  half  A,  is  bolted 
to  the  lower  half  B,  the  whole  frame  being  supported 


by  the  feet  C  and  C^  well  up  the  sides  so  that  the 
lower  half  B  extends  down  into  the  flywheel  pit.  In 
some  cases  the  construction  shown  in  Fig.  6  can  be 
used  to  advantage  for  engine-type  generators. 


Armatures  and  Armature  Details 


O 


NE  of  the  important  features  of  armature  construc- 
tion is  to  provide  as  much  ventilation  as  possible 
through  the  core  and  windings.  The  laminations  are 
therefore  built  upon  a  spider  with  several  air  spaceis 


A-/G.  7 


riG  e 


FIG.   7.      STEEL  PLATE  USED  FOR  FIELD  FRAME 

FIG.    8.      FORM    OF    FINISHED    STEEL    FIELD    FRAME 

FIG.    9.      PRESSED   STEEL   GENERATOR   FEET 

in  the  core,  A,  Fig.  11 ;  the  air  space  through  the  center 
of  the  core  is  indicated  by  B  and  the  separating  ribs 
by  C.  The  air  is  drawn  in  through  the  center  opening 
B  and  discharged  through  the  spaces  A  as  indicated 
by  the  arrows.  The  separating  ribs  C  are  cast  to  a 
plate  D,  Fig.  12,  these  being  placed  at  predetermined 
distances  in  the  core  as  it  is  built  up. 

There   are   necessarily   limitations   to   the   size    of 
punchings  so  that  in  large  armatures,  instead  of  con- 


a: 


x 


FIG.  /a 


F/G.  13 


FIG.  11.  CONSTRUCTION  OP  ARMATURE  SHOWING  AIRSPACES 
FIG.  12.  SEPARATING  RIBS  USED  IN  ARMATURE  CONSTRUCTION 
FIG.  13'.   FORM  OF  LAMINATION  USED  IN  LARGE  ARMATURES 


tinuous  ring  laminations,  the  ring  is  built  up  of  seg- 
ments shown  in  Fig.  13,  which  are  dovetailed  together 
as  indicated  by  A,  the  webs  of  the  spider  cast  to  the 
hub  D  also  dovetail  into  the  segments  as  shown  at 
B.  C  shows  one  slot  for  receiving  the  coils.  The 
joints  A  are  not  placed  one  above  the  other,  but  are 


1092 


PRACTICAL     ENGINEER 


November  15,  1913 


staggered  so  that  when  the  core  is  assembled  it  makes 
practically  one  continuous  ring.  The  laminations  are 
either  held  together  by  insulated  bolts  passing  through 
the  core  or  by  means  of  end  rings  bolted  to  the  spider. 

Commutator  Construction 

piGURE  14  shows  the  construction  of  a  modern  com- 
mutator for  large  belt-driven  machines.  Engine- 
type  generators  employ  practically  the  same  con- 
struction with  the  exception  that  the  hub  and  spider 
are  dispensed  with  and  the  commutator  ring  D  is  cast 
integral  with  the  armature  spider. 


FIG.   14.     DETAIL  OP   MODERN  COMMUTATOR  CONSTRrCTION 

Referring  to  the  cross-section  view,  Fig.  14,  A  and 
A^  are  segments,  B  and  B^  connectors  to  which  the 
armature  leads  are  soldered ;  the  former  are  better 
shown  in  the  front  view  at  the  right-hand  side.  At 
C  is  shown  the  hub  which  supports  the  armature  ring 
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PIG.   16.     ARMATURE  COIL  READY  TO  BE  PLACED  IN  ARMATURE 
PIG.    17.      WIRE-WOUND    FIELD    COIL 
PIG.  18.     STRAP-WOUND  FIELD  COIL 

D  by  means  of  the  spider  webs  E  and  E\  Molded 
mica  insulation  is  indicated  by  F,  F\  F-  and  F^,  and 
the  clamping  plate  by  G.  This  plate  is  clamped  se- 
curely in  place  by  bolts  H  and  H\ 

In  assembling,  the  commutator  ring  is  laid  on  a 
smooth  surface  and  the  molded  mica  ring  F-F^  placed 


in  position.  The  copper  segments  are  then  assembled 
alternately  with  the  mica  insulation,  F*,  that  separates 
the  segments,  after  which  the  insulating  ring  F^-F^ 
is  placed  in  position  and  the  clamping  plate  G  is  bolted 
in  place;  the  assembled  commutator  is  then  ready  for 
turning  down  and  polishing. 

Bearings 

fjSUALLY  self-alining  ring-oiling  bearings  similar 
to  that  shown  in  Fig.  15,  are  used  on  dynamo- 
electric  machinery.  The  shell  or  bearing  proper,  A, 
has  considerable  play  as  it  is  spherical  at  the  center 
and   is   supported  by  a  seat   B   and  the   cap   E  with 


PIG.    15. 


CROSS-SECTION    OF    SELF    ALINING    RING-OILING 
BEARING 


concave  babbit-covered  surfaces  C  and  C^;  the  dowel 
pin  D  serves  to  keep  the  shell  in  position  within  cer- 
tain limits. 

Two  oil  rings  F,  rest  on  the  shaft  and  revolve  with 
it,  carrying  a  constant  supply  of  oil  over  the  shaft 
from  the  reservoir  below.  A  hole  is  drilled  at  G  to 
allow   the   oil   to   circulate   between   the   sides   of  the 


PIG.    19.      AN    ASSEMBLED    FIELD    POLE 

reservoir  and  to  permit  draining  from  one  drain-cock 
shown  at  H,  which  is  provided  with  a  gage  glass  to 
indicate  the  oil  level.  Oil  is  poured  into  the  bearing 
through  2  oil  holes  in  the  cap,  which  also  serve  as  peek 
holes  to  see  that  the  rings  are  running. 

Winding  Details 

|N   large   machines   copper  bars   are   commonly   used 

for   the    armature    winding,    several    bars    made    up 

into  one  coil  being  the  general  practice.    The  bars  are 

separately  insulated  and  when   assembled  are  bound 
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with  webbing  and  insulated,  the  completed  coil  hav- 
ing the  appearance  shown  in  Fig.  16.  The  bare  ends 
at  the  right  are  soldered  into  the  commutator  connec- 
tions. 

Shunt-field  coils  are  of  2  general  types,  wire  wound 
and  strap  wound.  Fig.  17  shows  a  wire-wound  coil 
which  has  been  partially  bound  with  webbing.  The 
wire  is  first  wound  on  a  form  and  tied  with  cord,  giving 
the  coil  the  appearance  as  shown  at  A.  It  is  then 
wrapped  with  the  webbing,  B,  the  end  D  being  passed 
in  and  out  of  the  coil  until  the  whole  is  covered. 
Terminal  connections  C  are  soldered  to  the  ends  of  the 
coil. 

The  completed  field  coil  is  next  placed  in  a  vacuum 
tank  into  which  is  admitted  liquid  insulating-  com- 
pound which  thoroughly  impregnates  the  winding  and 
covering. 

Coils  employing  copper  straps  are  formed  by  Avind- 
ing  the  strap  on  edge  as  shown  in  Fig.  18.  Such 
coils  are  insulated  by  placing  sheet  asbestos  strips, 
or  other  suitable  insulating  material  between  convolu- 
tions;  the  copper  itself  is  bare.  The  completed  coil  is 
then  finished  in  the  same  manner  as  the  wire-wound 
coil. 

Figure  19  shows  a  completely  assembled  field  pole 
for  a  compound-wound  machine  in  which  A  is  the 
iron  pole,  B  the  bolt  for  attaching  the  pole  to  the 
frame,  C  the  shunt  coil,  D  the  series  or  compound 
winding,  E  the  pole  face,  F  and  F^  series  coil  connec- 
tions, G  and  G^  shunt  coil  connections,  H  insulating 
strips  separating  the  convolutions  of  the  series  coil,  I 
insulators  and  J,  tape  and  cord  binding. 

On  machines  other  than  small  sizes,  the  series 
winding  is  composed  of  insulated  rectangular  copper 
bars,  wound  on  edge,  with  air  space  between  the  con- 
volutions which  are  permanently  separated  by  strips 
of  insulating  material  and  held  securely  by  the  bind- 
ing strips  like  that  shown  at  J  in  the  figure. 


ELECTRICAL  CORRESPONDENCE 

Trouble  with  Paralleling 

J  HAVE  a  dynamo  which  I  will  call  No.  1,  and  another 
machine  was  purchased  to  run  in  parallel  with  No.  1. 
They  are  both  Westinghouse,  direct-current  machines, 
compound  wound.  An  expert  from  the  shop  was  sent 
down  to  make  any  necessary  changes  to  make  them 
work  together.  He  removed  all  the  resistance  from 
No.  1  machine  and  shortened  up  on  the  German  silver 
in  No.  2  machine,  but  owing  to  a  new  belt  on  No.  2 
machine,   did   not  have   much   success. 

After  running  No.  2  until  the  stretch  was  out  of 
the  belt,  I  tried  to  put  them  together,  but  found  that 
if  I  had  the  voltage  equal.  No.  2  machine  would  take 
all  the  load,  so  I  put  all  the  German  silver  strips  I 
could  get  on  the  series  shunt,  and  the  best  I  can  get 
is  an  equal  division  of  the  load  with  110  volts  on  No. 
1  machine  and  106  volts  on  No.  2  machine,  so  I  took 
out  all  the  German  silver  and  put  in  a  shunt  of  the 
same  size  wire  as  the  feeder  without  making  any  dif- 
ference in  the  above  results. 

Both  machines  are  the  same  distance  from  the 
switchboard,  but  the  positive  and  negative  wires  on 
No.  2  machine  are  larger  than  on  No.  1.  If  I  change 
the  wires  so  they  will  offer  the  same  resistance,  do 
you  think  I  can  have  the  load  and  voltage  the  same 
when  running  them  in  parallel  ?  I  have  connected 
both  voltmeters  to  No.  1  machine  to  prove  it  correct, 
or  at  least  they  are  equal.  J.  E. 


A.  Shunting  the  series  field  in  compound  wound 
generators  in  parallel  has  little,  if  any,  effect  on 
the  division  of  load  between  them.  This  will  be  readily 
understood  from  Fig.  1.  The  series  shunt  there  repre- 
sented, while  ostensibly  attached  to  the  series  field  of 
A  machine,  is  equally  as  much  a  shunt  for  B  machine, 
due  to  the  fact  that  the  2  series  fields  are  in  multiple 
between   the   equalizer   cable   and    (in   this   case)    the 


eQUAL/ZEf? 


FIG.   1.     CONNECTIONS  FOR  PARALLEL  OPERATION 

negative  bus.  So  that,  when  you  connected  a  shunt 
of  cross-section  equal  to  the  main  feeders  across  one 
series  field,  the  division  of  load  was  not  affected  to 
any  appreciable  extent,  because  part  of  the  shunted 
current  was  deducted  from  each  field,  thus  maintain- 
ing practically  a  balance. 

Figure  2  shows  the  proper  method  of  introducing  a 
governing  resistance  into  the  circuits  of  compound 
generators. 

The  resistance  R,  introduced  as  shown,  materially 
changes  the  relations  of  the  field  strengths  and  by 
properly  adjusting  R,  a  proper  division  of  load  can  be 
obtained.  In  actual  practice  it  is,  however,  not  cus- 
tomary to  use  a  form  of  resistance  grid  in  circuit  with 
the  fields — R  is  generally  a  length  of  cable  connecting 
machines  to  the  board. 

Figure  3  shows  how  the  actual  practical  division  is 
affected.     Instead  of  having  cables  exactly  the  same 


riG.2 


F/G.J 


FIG.    2.      RESISTANCE    INTRODUCED   TO   BALANCE   LOADS    ON 

GENERATORS    IN    PARALLEL 

FIG.    3.      PRACTICAL    METHOD    EMPLOYED    FOR    DIVIDING    LOAD 

ON  GENERATORS 

length,  a  few  extra  feet  of  cable  are  used  on  the  ma- 
chine, which  tends  to  take  most  of  the  load.  In  your 
case, — as  No.  2  takes  all  the  load,  equal  division  of 
current  can  be  affected  either  by  increasing  length 
of  No.  2  cables,  or  by  using  smaller  cables ;  either  proc- 
ess, of  course,  being  equivalent  to  introducing  resist- 
ance as  at  R  in  Fig.  2.  It  goes  without  saying  that 
similar  results  can  be  obtained  by  shortening  cables  of 
your  machine  No.  1,  or  using  heavier  copper. 

After  the  machines  very  nearly  divide  the  load 
properly,  a  finer  adjustment  can  be  made  by  placing 
iron  washers  between  the  lug  of  cable  and  terminal 
plate,  thus  introducing  a  small  additional  resistance. 
See  Fig.  4. 
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There  is  still  another  way  in  which  machines  can 
be  made  to  take  proportional  loads — viz. — by  shifting 
brush  yoke.  A  forward  shift  causes  the  machine  to 
take  less  load,  while  a  backward  shift  causes  machine 
to  take  more  load.  This  does  not  mean  back  of  neutral, 
but  only  back  from  its  original  position.  Figure  5  ex- 
plains this  quite  clearly.  The  normal  running  position 
of  brushes  is,  say,  at  A.  Moving  brushes  to  B,  would 
cause  machine  to  take  less  load ;  moving  them  to  C, 
would  cause  an  increase  of  load.  This  adjustment  of 
current  by  means  of  brush  shifting  is,  of  course,  lim- 
ited to  the  range  of  movement  compatible  with  good 
commutation. 


iV/IS^/ET/VS 


LUG 


NEUTRAL 

F=>o/Nr 
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FIG.    4.      MAKING    FINE    ADJUSTMENTS    OF    RESISTANCE    BY 

MEANS    OF    IRON    WASHERS 

PIG.    5.      SHIFTING   BRUSH   TO    EQUALIZE    LOAD 

To  summarize  then, — to  make  your  machine  No.  2 
take  less  load  and  No.  1  take  more,  you  may : 

(a)  Lengthen  cables  from  series  field  to  board  on 
No.  2.    This  is  usually  negative  cable. 

(b)  Shorten  cables  from  series  field  to  board  on 
No.  1. 

(c)  Use  smaller  cables  from  series  field  to  board 
on  No.  2. 

(d)  Use  larger  cables  from  series  field  to  board  on 
No.  1. 

_(e)  Use  iron  washers  under  lugs  of  cables  on  No.  2 
to  increase  resistance  of  circuit  from  series  field  to 
board. 

(f)  Commutation  permitting — shift  brushes  on  No. 
2  a  little  farther  forward  than  they  are  at  present  (for- 
ward meaning  in  direction  of  rotation). 

(g)  Commutation  permitting — shift  brushes  on  No. 
1  a  little  back  of  their  present  position. 

Aside  from  this,  it  might  be  well  to  note  how  the 
engines  behave  while  load  is  applied.  It  might  be  pos- 
sible that  engine  No.  1  slows  down  much  more  than 
No.  2,  due  to  governing,  etc.,  or  that  belt  No.  1  slips 
much  more  than  belt  No.  2 — either  condition,  of  course, 
resulting  in  a  lower  speed  in  machine  No.  1  and  a  con- 
sequent dropping  of  its  load.  V.  E.  Johnson. 


Meter  Error 


P^  QUESTION  has  been  brought  up  concerning  the 
reading  of  a  wattmeter.  A  house  circuit  on  which 
ought  to  be  used  a  220-volt,  single-phase,  60-cycle 
meter  is  metered  in  error  by  a  110-volt  meter.  The 
potential  coil  did  not  burn  out  and  I  claim  the  read- 
ing is  approximately  twice  normal.  What  is  your 
opinion  of  this? 

What  effect  would  the  following  condition  of  af- 
fairs have  on  the  readings  of  a  polyphase  watt-hour 
meter:  We  have  a  2200-volt  current  transformer 
which  is  connected  to  a  1100-volt  circuit  and  the  cur- 
rent coils  of  an   integrating  polyphase  wattmeter? 

F.  G.  F. 


A.  Except  for  abnormal  heating  and  flux  den- 
sity, a  110-vol't  watt-hour  meter  will  read  accurately 
on  a  220-volt  circuit.  With  a  given  current  flow, 
twice  as  much  power  is  being  delivered,  and  as  the 
potential  coil  flux  is  doubled,  the  meter  will  in  turn 
run  twice  as  fast  as  it  did  at  110  volts,  so  that  it  still 
indicates  the  power  consumption.  Actually,  how- 
ever, the  meter  would  run  slow  on  220  volts.  In  the 
first  place,  the  voltage  coil  would  heat  up  and  so  ac- 
quire a  higher  resistance.  This  would  mean  that  less 
than  twice  the  110-volt  current  would  flow.  Sec- 
ondly, with  the  increased  current  and  the  correspond- 
ing increased  flux  density,  the  iron  would  become 
more  or  less  saturated  so  that  more  ampere  turns 
per  1000  lines  would  be  needed  at  220  volts  than  at 
110  volts. 

For  example,  keeping  the  current  constant,  we 
can  tabulate  a  hypothetical  example  as  follows : 

Current  Power  Power 

in  Pot.     Fluxner        Total    Integrated  Actually 

Volts    Coil        Ampere         Flux       by  Meter  Used 

110       0.01         100,000         10,000       110  X  C  110  X  C 

15,600 

220   0.0195   80,000    15,600   X  HO  X  C   220  X  C 

10,000 

Unity  power  factor  is  assumed  in  the  above.  This 
shows  then  that  our  hypothetical  meter  would  inte- 
grate only  about  172  x  C  watts  per  hour  for  a  con- 
sumption of  220  X  C  watts.  In  addition  to  this  heat- 
ing and  saturation  error  there  would  be  the  addi- 
tional error  of  a  changed  leakage  coeflicient  due  to 
the  greater  flux  density. 

Regarding  current  transformers,  the  voltage  rat- 
ing on  them  is  only  an  indication  of  the  insulation 
strength  between  the  primary  and  the  secondary. 
Thus  with  10  to  1  transformer,  100  amp.  primary 
would  pass  10  amp.  through  the  secondary,  regard- 
less of  whether  the  potential  between  the  line  wires 
were  one  or  one  million  volts.  Your  2200-volt  cur- 
rent transformer  is  perfectly  accurate  on  a  1100-volt 
circuit,  or  on  a  110-volt  circuit,  for  that  matter. 

In  the  TEST  of  a  kerosene  oil  engine,  by  H.  D.  Wile, 
given  in  the  Electrical  World,  some  interesting  figures 
are  shown.  The  oil  used  was  of  a  density  over  40 
deg.  Baume.  It  was  made  by  the  Falk  Engine  Co.,  using 
the  Secor-Higgins  carburetor,  which  mixes  water  with 
the  incoming  kerosene  vapor.  Tests  were  made  to  de- 
termine the  best  jacket  water  temperature,  the  best 
time  of  ignition,  the  best  amount  of  water  to  be  used  in 
the   cylinder,   and  an   economy   run  at   different  powers. 

The  tests  showed  the  most  efficient  jacket  water  tem- 
perature to  be  175  deg.  F.,  and  the  best  angle  of  advance 
for  the  ignition,  36  deg.  ahead  of  the  dead  point.  Best 
results  were  obtained  with  a  mixture  of  34.4  per  cent 
water  in  the  kerosene  mixture,  or  a  ratio  of  2  parts 
kerosene  to  one  part  water.  It  was  found  that  approx- 
imately 16  per  cent  of  the  heat  was  absorbed  by  the 
jacket  water,  55  per  cent  was  wasted  in  radiation  and 
exhaust.  The  kerosene  consumption  during  the  run 
was  as  follows :  Brake  horsepower,  4.2,  kerosene  per 
brake  horsepower-hour,  1.55;  horsepower  5.5,  kerosene 
1.26;  horsepower  7,  kerosene  1.05  ;  horsepower  8.73,  ker- 
osene 0.93 ;  horsepower  10.3,  kerosene  0.87  ;  horsepower 
II. 9,  kerosene  0.94;  thermal  efficiencies  were  respectively 
7.3,  lo.i,  12.1,  13.8,  14.7,  and  13.6.  With  kerosene  at 
10  cents  a  gallon,  the  fuel  cost  in  operating  this  outfit 
would  be  2.1  cents  per  kilowatt-hour.  The  engine  ran 
at  about  450  r.p.m.,  showed  a  mechanical  efficiency  of 
66  per  cent  at  the  highest  load,  and  82.8  at  the  heaviest 
load,  and  used  from  230  to  300  lb.  of  cooling  water  per 
hour. 
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FOREIGN  DEVELOPMENT  IN  THE  POWER  PLANT  FIELD 


51.\CE  the  exteiisi\e  adaptation  of  the  explosion 
motor  to  automobiles,  attempts  have  been  made 
to  construct  locomotives  using  this  motive 
power,  but  for  various  reasons  these  attempts 
have,  until  recently,  not  been  successful.  Some  of 
these  reasons  are  obvious :  for  instance,  the  cost  of  the 
fuel  used  in  the  ordinary  locomotive  is  so  much  lower 
than  that  of  the  combustibles  required  for  explosion 
motors  that  competition  between  the  two  has  been  im- 
possible on  that  account  alone.  The  element  of  the 
weight  of  this  cheap  fuel,  in  addition  to  the  weight  of 
the  boiler  and  water,  instead  of  being  detrimental  to 
the  steam  locomotive  has  been  an  advantage  because 
of  the  necessity  of  the  weight  to  give  starting  power. 
The  efficiency  of  21  to  84  per  cent  of  the  explosion 
motor,  against  9  to  10  per  cent  for  the  steam  engine 
has  not  been  sufficient  to  overcome  this  advantage 
of  cheaper  fuel. 

On  the  other  hand,  it  can  be  readily  seen  that 
there  are  many  situations  in  which  a  locomotive  which 
produces  neither  smoke  nor  cinders,  and  which  can  be 
started  up  at  any  time  with  little  preparation,  would 
be  invaluable.     In  the  Schneider  hvdrocarbon  locomo- 


An  Explosion   Motor  Locomotive 
By  J.  H.  Blakey 

The  motor  therefore  has  2  carburetors ;  one  for 
benzene  or  other  similar  hydrocarbon,  and  one  for 
naphthaline.  The  one  or  the  other  is  put  in  action  by 
the  turning  of  a  3-way  cock.  The  motor  is  started  with 
a    volatile    hydrocarbon    which    is    liquid    at   ordinary 


FIG.   1.      AN   INTERNAL   COMBUSTION    LOCOMOTIVE 

tive,  which  has  recently  been  produced  in  France,  the 
difficulty  of  costly  fuel  has  been  overcome  by  the  use 
of  crude  naphthaline.  It  is  constructed  for  use  in 
workshops,  shipyards,  and  other  places  where  the 
presence  of  smoke  and  cinders  would  be  objectionable 
or  dangerous.  Consequently  it  is  of  small  size,  weigh- 
ing only  18  tons,  its  total  length  being  18  ft.  10  in.  It 
is  capable  of  developing  at  starting  a  maximum  tractive 
eflfort  of  38  tons,  and  will  move  a  train  of  160  tons. 
The  motor  is  of  the  usual  automobile  type,  4  cylinders 
measuring  5V^  by  7^4  in.  and  giving  70  hp.  at  950  r.p.m. 
Ignition  is  by  high  tension  magneto,  with  auto- 
matic advance  suited  to  the  varying  speeds  of  the 
motor.  The  cooling  is  by  thermosiphon,  but  with  boil- 
ing of  the  water  and  condensation  in  a  radiator  placed 
above  the  driver's  cab,  so  that  the  tank  around  the 
motor  is  always  filled  with  water  at  boiling  point.  The 
motor  is  constructed  to  work  with  any  volatile  hydro- 
carbon, or  with  naphthaline,  which  melts  at  175  deg.  F. 
The  principle  of  the  use  of  this  latter  combustible  is 
that  it  is  kept  at  a  constant  and  well  defined  temper- 
ature of  212  deg.  F.,  in  contrast  with  the  uneven  fusion 
which  occurs  when  the  escaping  gases  are  used  for 
this  purpose. 


FIG.  2.  DIAGRAM  OF  THE  HAUTIER  AEROTHERMIC 
TRANSMISSION 
M,  explosion  motor;  V,  flywheel;  D,  differential  mechan- 
ism; B,  motor  gear;  S,  satellites;  T,  transmission  shaft;  E, 
compressor  gear;  L,  compressor  lift  valves;  A,  compressed 
air  motor;  F,  starting  gears;  G,  reversing  lever;  P,  wheel 
axle;  R,  reservoir  of  compressed  air;  S,  Letombe  automatic 
starter;   U,  whistle;  X,   compressed   air  brake. 

temperatures,  such  as  benzene,  gasoline,  or  carbur- 
etted  alcohol,  and  as  soon  as  sufficient  heat  has  been 
generated  to  fuse  the  naphthaline,  an  index  connected 
with  the  pump  which  raises  it  into  the  tank,  and  which 
is  driven  by  the  motor,  indicates  that  fusion  is  com- 
plete. The  hydrocarbon  first  used  is  now  shut  oiT  and 
the  motor  continues  to  work  with  naphthaline.  This 
is  the  crude  product,  in  flakes,  selling  at  $16  a  ton, 
and  as  the  consumption  per  horsepower-hour  is  only 
9  to  10  oz.,  the  cost  per  horsepower-hour  does  not  ex- 
ceed one  cent,  which  compares  favorably  with  the  cost 
of  operating  a  steam  locomotive. 


FIG.    3.      THE    LETOMBE    AUTOMATIC    STARTER 
A,  connection  with  air  compressor;   B,  tubes  to  cylinders; 
C,  grooved  cam;   D,  piston  valves;   E,  motor  shaft. 

The  transmission  is  the  Hautier  aerothermic,  which 
has  been  in  successful  operation  for  some  years,  and 
which  is  represented  in  Fig.  2.  The  motor  shaft  is  con- 
nected with  the  main  transmission  shaft  by  an  epicy- 
cloid gearing,  the  gear  box  having  an  outside  gear 
which  drives  a  4-cylinder  air  compressor.  This  com- 
pressor feeds  a  compressed  air  motor  which  is  also 
connected  with  the  transmission  shaft  by  gearing.  In 
addition  the  compressor  supplies  the  air  reservoir  R. 
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from  which  air  is  taken  for  the  whistle,  the  brake 
and  for  the  Letombe  automatic  starter.  This  starter 
(Fig.  3)  has  been  designed  primarily  for  automobiles 
and  consists  essentially  of  a  grooved  cam  working  on 
the  motor  shaft.  Around  the  cam  are  arranged  4  piston 
valves,  each  in  communication  with  one  of  the  cylin- 
ders, and  allowing  the  supply  of  compressed  air  to 
reach  it.  It  has  been  found  by  experience  that  when 
a  4-cylinder  motor  stops,  one  piston  is  always  in  posi- 
tion to  receive  the  explosion.  The  cam  is  set  so  that 
that  cylinder  will  receive  the  charge  of  compressed 
air,  followed  by  the  next  in  turn.  As  soon  as  the  motor 
starts  under  explosion  the  air  is  shut  ofif,  and  the 
piston  valves  rising  in  their  bearings  by  means  of  suit- 
able springs,  friction  on  the  cam  after  starting  is 
avoided. 


The  working  of  the  transmission  is  as  follows :  The 
motor  being  in  action,  the  compressor  valves  are 
opened  and  consequently  there  is  no  resistance  to  the 
rotation  of  the  gear  box,  caused  by  the  turning  of  the 
planet  wheels  upon  themselves.  As  long  as  these 
valves  are  open  the  gear  box  will  continue  to  turn ; 
but  as  soon  as  they  are  closed  the  pressure  rises,  a 
resistance  to  its  rotation  is  set  up  and  the  gear  box 
becomes  stationary,  causing  the  planet  wheels  to  drive 
the  shaft.  The  air  motor  being  now  started,  the  loco- 
motive starts  up  under  the  action  of  the  2  forces.  When 
under  way  the  air  motor  is  shut  off;  the  gear  box  re- 
maining stationary,  the  motion  continues  by  direct 
transmission  of  energy,  the  differential  now  acting 
simply  as  a  speed  reducer. 


POWER  PLANT  CHEMISTRY 


Water,  Its  Chemical  Properties,  and 

NEXT  to  the  fuel  in  importance,  as  a  raw  material 
in   power  plants,   is  the   water  used   for   boiler 
feed  purposes.    It  is  necessary  for  the  generation 
of  steam  and  its  purity  has  much  to  do  with  the 
economical  operation  of  the  plant,  to  say  nothing  of 
the  safety  of  boilers. 

In  its  pure  state,  water  is  composed  of  hydrogen 
and  oxygen  in  the  proportion  3  to  1,  hence. the  chemical 
symbol  H2O.  In  their  uncombined  state  these  2  ele- 
ments are  colorless,  odorless,  tasteless,  transparent 
gases,  but  when  they  combine  in  the  proportions  stated 
above  they  form  the  liquid  water  which  is  odorless, 
tasteless  and  transparent,  but  has  a  greenish  blue  tinge 
when  considerable  thickness  of  the  water  is  looked 
through. 

There  are  several  ways  by  which  water  may  be 
formed  from  its  elements,  but  2  most  common  are, 
first,  by  burning  hydrogen  in  an  atmosphere  of  air  or 
oxygen  and  cooling  the  products  of  combustion,  and 
second,  by  passing  an  electric  spark  through  a  mixture 
in  proper  proportions  of  the  2  gases. 

Water  is  the  most  general  solvent  of  all  liquids,  not 
that  it  is  the  most  active,  but  there  are  few  substances 
which  are  not  dissolvable  to  some  extent  in  water.  This 
characteristic  accounts  for  the  universally,  chemically 
impure  state  in  which  we  find  water  in  nature.  Even 
rain  water  in  mountain  regions,  where  the  atmosphere 
is  free  from  the  smoke  and  dust  of  cities,  contains  more 
or  less  impurities  which  are  picked  up  in  the  atmos- 
phere and  it  even  dissolves  the  gases  of  the  atmos- 
phere. When  the  water  reaches  the  earth  it  begins 
immediately  to  dissolve  mineral  and  gaseous  matters, 
and  carry  them  in  solution. 

.  The  impurities  which  water  contains  are,  of  course, 
determined  by  the  character  of  the  soil  through  or  over 
which  it  passes.  For  use  in  the  power  plant,  it  is  not 
necessary  nor,  indeed,  desirable  that  the  water  be 
chemically  pure ;  if  it  were  the  boiler  shell  and  tubes 
would  soon  corrode  due  to  the  solvent  property  of  such 
water.  On  the  other  hand,  if  the  water  contains  im- 
purities to  an  excessive  amount,  these  will  be  left  in 
the  boiler  as  floating  precipitates,  or  scale  forming  ma- 
terial, which  are  detrimental  to  the  operation  of  the 
boiler. 

To  secure  the  highest  efficiency,  therefore,  it  is  nec- 
essary to  determine  the  character  of  the  water  which 
is  being  used  for  boiler  feed  purposes  and  treat  the 


Sources  for  Feed  Water  Purposes 

water  so  that  the  injurious  impurities  do  not  enter  the 
boiler  or  are  precipitated  in  a  harmless  sludge  which 
may  be  blown  off  periodically  without  taking  the  boiler 
out  of  service. 

Sources  of  Feed  Water  and  Impurities 

§0  far  as  we  are  concerned,  the  source  of  water  is  the 

rain  which,  when  it  reaches  the  earth,  contains  more 
or  less  carbonic  acid,  ammonia  and  sulphurous  and 
chlorine  gases  in  solution,  depending  upon  the  indus- 
tries of  the  community  where  the  rain  has  fallen.  The 
effect  of  these  impurities  upon  a  boiler  would  be  to 
cause  pitting  or  corrosion.  Rain  water  is  seldom,  if 
ever,  used  for  boiler  feeding,  owing  to  the  difficulty 
of  securing  a  sufficient  and  regular  supply,  so  its  treat- 
ment will  not  be  discussed  here. 

Snow  water  is  in  the  same  class  with  rain  water. 
This  can  be  obtained  in  a  pure  state  only  at  the  end 
of  a  heavy  snow  storm  after  the  impurities  of  the  at- 
mosphere have  been  taken  up  by  the  preceding  snow 
flakes.  Surface  water  is  rain  or  snow  water  with  which 
is  perhaps  some  spring  water  which  has  run  over  the 
surface  of  the  earth  and  become  more  or  less  polluted 
with  soluble  substances  on  the  surface  of  the  ground. 

Spring  water  coming  to  the  surface  of  the  earth 
through  strata  of  gravel,  rock  or  coal  may  have  picked 
up  gaseous  irnpurities  given  off  by  decaying  vegetable 
and  animal  matter,  then  coming  in  contact  with  lime 
rock  the  water  becomes  hard. 

River  water  is  that  found  in  streams  and  is  com- 
posed principally  of  surface  water  mixed  with  more  or 
less  spring  water.  The  impurities,  therefore,  are  rather 
complexed  and  added  to  those  mentioned  above  may 
be  found  albumoids  and  free  ammonia.  Then,  too, 
river  water  carries  in  suspension  earthy  matter,  leaves, 
sticks  and  trash  of  all  kinds.  Factories  and  other  in- 
dustries may  discharge  refuse  into  the  river  which 
complicates  matters  and  makes  the  satisfactory  treat- 
ment extremely  difficult. 

Water  from  wells  several  hundred  feet  deep  is  most 
likely  to  be  hard,  some  of  it  containing  a  large  percent- 
age of  scale  forming  material.  The  impurities  usually 
consist  of  mineral  salts  which  the  rain  has  taken  up  in 
its  descent  through  the  earth.  As  a  rule,  water  from 
deep  wells  is  comparatively  uniform  in  consistency  and 
once  a  satisfactory  means  for  removing  the  impurities 
has  been  determined,  it  may  be  used  continually. 
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Impurities  found  in  water  may  be  classified  under 
2  general  heads :  Suspended  matter  which  may  be  re- 
moved by  mechanical  means,  and  dissolved  matter 
which  requires  chemical  purification.  Suspended  mat- 
ter may  be  inorganic,  such  as  mineral  matter,  grit, 
sand,  clay,  etc.,  or  organic  such  as  animal  and  vege- 
table matter,  micro-organism,  algea  and  peaty  matter. 
Dissolved  matter  consists  of  gases  like  carbon  dioxide, 
hydrogen,  sulphide,  chlorine,  or  solids  which  may  be 
inorganic,  organic,  vegetable,  animal  and  mineral 
matter. 

For  boiler  feed  purposes  we  are  interested  in  remov- 
ing all  material  which  will  be  a  detriment  to  the  metal 
in  the  boiler  or  reduces  its  efficiency.  Suspended  mat- 
ter is  quite  readily  seen  and  the  remedy  is  obviously  to 
pass  the  water  through  a  strainer,  when  the  impuri- 
ties are  inorganic,  or  through  a  filter  when  organic. 

Dissolved  impurities,  however,  are  not  so  easily 
seen  nor  removed,  and  some  other  means  must  be 
resorted  to.  First  of  all  an  analysis  is  necessary  to 
determine  the  character  and  amount  of  the  impurities, 
and  from  this  work  for  a  treatment  which  will  leave 
the  water  free  from  scale  forming  material  and  cor- 
rosive impurities.  The  method  of  making  this  analysis 
in  detail  will  be  given  in  an  early  issue. 


PECULIAR  SCALE  FORMATION 

Cause  and  Remedy 

By  C.  W.  Dunlap 

IN  a  fellow  engineer's  plant  recently  the  usual  ques- 
tion of  trouble  with  scale  formation  came  up,  and 
the  engineer  was  emphatic  in  his  statement 
that  he  had  succeeded  in  getting"  2  of  his  battery  of 
5  boilers  piped  up  in  such  a  way  that  he  expected 
never  to  have  any  more  scale  troubles.  I  was  about 
as  much  convinced  that  he  had  discovered  a  method 
of  scale  prevention,  as  it  is  a  possibility  to  get  by 
the  undertaker. 

After  some  other  subjects  were  discussed  my  friend 
asked  me  to  stay  around  until  he  opened  one  of  the 
boilers  that  he  had  changed  the  piping  in,  and  see 
for  myself  how  clean  it  was  and  especially  how  free 
the  tubes  were  from  scale  formation.     While  the  en- 


LOCATION   OF    SCALE   IN   BOILER 

gineer  was  knocking  in  the  2  front  plates,  he  remarked 
that  he  didn't  think  it  would  be  necessary  to  w^ash  out 
the  boiler  as  it  had  been  in  service  only  4  weeks  and 
he  had  always  kept  them  in  6  weeks  each ;  but  the 
checks  appeared  to  be  clogged  up  in  some  way  so,  as 
he  put  it,  "You  never  can  tell.  I  might  as  well  wash 
out  and  examine  the  checks  at  the  same  time." 

When  the  boiler  was  opened,  to  our  surprise  we 
found  the  feed  line  in  much  the  same  condition  as  is 


shown  in  the  accompanying  sketch.  The  boiler  at  A 
is  one  of  the  5,  60-in.  by  16-ft.  return-tubular  boilers, 
with  44  4-in.  tubes.  The  boilers  were  originally  fitted 
with  the  overhead  perforated  feed  line  extending  back 
12  ft.  from  the  front  head;  this  was  removed  by  my 
friend,  and  the  line  shown  at  B  put  in  instead.  At  B' 
is  shown  a  scale  formation  nearly  as  large  as  the  diam- 
eter of  the  pipe,  and  there  was  a  large  amount  of  scale 
on  the  top  row  of  flues  directly  under  the  scale  at  B\ 
as  is  shown  at  F. 

To  get  the  pipe  out  it  was  necessary  first  to  remove 
the  pipe  at  D.  With  this  pipe  out  on  the  fireroom 
floor  it  looked  much  as  it  is  shown  at  D^  with  the 
end  nearly  closed  and  about  2  in.  of  very  hard  scale 
around  the  outer  surface  of  the  pipe.  To  get  the  pipe 
B  out  it  was  necessary  to  saw  it  off  close  to  the  front 
head  at  S,  when  this  pipe  was  out  it  looked  much  as 
is  shown  at  C  and  B\  Next,  to  get  at  the  direct  cause 
of  the  scale  formation  in  these  particular  places,  I 
knocked  all  the  scale  ofif  these  parts  and  found  the  pipe 
badly  corroded  and  pitted  with  several  small  holes 
through  it,  this  causing  the  scale  to  form  at  these 
places. 

After  the  piping  was  all  removed  my  friend  crawled 
into  the  lower  manhole  and  found  considerable  scale, 
as  is  shown  at  E ;  fortunately  this  was  all  loose  scale 
and  did  not  adhere  to  the  lower  shell.  After  the  entire 
arrangement  was  removed,  new  piping  was  procured 
and  the  line  was  extended  as  is  shown  by  the  dotted 
lines  at  G,  H  and  I ;  this  allowed  for  the  scale,  if  any, 
to  be  blown  out  when  the  boilers  are  blown  ofiF,  which 
should  be  once  every  12  hr.  at  least,  where  so  much 
carbonate  of  lime  is  in  the  feed  water. 


UNIFLOW  ENGINES 

IN  connection  with  the  description  of  the  Uniflow 
engine  given  in  the  January  1,  1913,  issue  of 
Practical  Engineer,  and  the  article  on  the  locomo- 
bile in  the  issue  of  July  15,  it  will  be  of  interest  to 
know  that  the  2  improvements  are  now  being  combined 
to  gain  the  advantages  of  both  systems.  The  develop- 
ment is  the  Wolf  Uniflow  locomobile,  which  has  a 
light  piston  valve  admitting  steam  superheated  to  650 
deg.  F.,  through  ports  in  the  sides  of  the  cylinder  walls. 
Opposite  to  the  admission  port  is  an  exhaust  port 
controlled  by  a  piston  valve  of  larger  size,  which  trans- 
fers the  steam  to  the  low-pressure  cylinder,  .  from 
which  it  passes  by  ports  in  a  ring  around  the  cylinder 
walls  to  the  condenser. 

Warren  H.  Miller,  in  an  article  in  the  Electrical 
World,  states  that  presumably  as  a  consequence  of  the 
greater  efficiency  of  the  Uniflow  cylinder,  the  flue  gas 
jacketing  of  the  tandem  compound  unit  has  been 
abandoned,  also  the  superheater  between  the  high  and 
low-pressure  cylinders,  and  the  cross-compound  type 
of  engine  is  used,  with  direct  passage  of  steam  through 
both  cylinders,  giving  results  that  have  been  below 
the  best  so  far  done  with  tandem-compound  arrange- 
ment, and  2  superheaters. 

Professor  Durfner,  of  the  University  of  Prague, 
found  a  steam  consumption  of  this  type  of  locomobile, 
8.05  lb.  per  brake  horsepower-hour,  at  644  deg.  F. 
steam  temperature.  With  the  usual  superheat  tem- 
perature of  around  750  deg.  F.,  9  lb.  is  the  common 
value  of  steam  consumption  for  the  older  type  of 
locomobile.  The  output  ratings  on  the  new  Wolf 
Uniflow  locomobiles  run  from  250  to  600  hp.,  with 
floor  areas  20  ft.  5  in.  by  8  ft.  9  in.  for  the  smaller 
unit,  and  30  ft.  3  in.  by  12  ft.  9  in.  for  the  larger. 
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IMPROVING  COMBUSTION  IN 
SMALL  PLANTS 

CO2  Recorders,  Finding  Leaks,  Test  Results 

By  W.  H.  Odell 

FREQUENTLY  the  traveling  man,  if  he  is  an 
engineer  familiar  with  such  matter,  is  shown  a 
recorder  outfit  and  regaled  by  the  engineer  in 
charge  of  the  plant  with  a  summary  of  what  he 
is  going  to  accomplish  with  the  aid  of  such  instrument, 
but  coming  around  again  a  few  months  later,  the 
traveling  man  finds  the  instrument  out  of  use  and 
covered  with  dust. 

It  must  not  be  assumed  that  the  writer  is  opposed 
to  the  use  of  the  CO2  recorder  or  any  other  instru- 
ment, or  device,  that  will  enable  the  engineer  in  charge 
of  a  plant  to  stop  a  leak ;  but  it  is  quite  evident  that 
in  order  to  get  the  full  benefit  of  the  use  of  such  an 
instrument  as  the  recorder,  it  should  be  in  the  hands 
of  men  who  have  had  experience,  and  who  know  how 
to  make  the  analysis  without  error,  as  well  as  correct 
any  faults  shown  by  such  analysis. 

It  is  a  well  established  fact  that  a  low  percentage 
of  CO2  comes  from  4  principal  causes;  viz.,  unskillful 
firing,  imperfect  air  supply  in  proportion  to  the  fuel 
being  burned;  i.e.,  thickness  of  fuel  bed,  air  leak 
through  the  setting  or  smoke  connections,  or  by  allow- 
ing the  spent  gases  to  pass  off  at  too  high  a  tempera- 
ture, and  again  it  is  unfortunate  that  in  articles 
on  the  use  of  this  valuable  instrument  we  are  not  told 
how  to  correct  the  errors  discovered,  if  there  are  any, 
and  the  writer  has  never  yet  learned  of  a  case  in  actual 
practice  where  "perfect  combustion"  was  attained. 

Possibly  the  most  serious  defects  as  shown  by 
analysis,  are  air  leaks  through  the  brick  setting  and 
smoke  connections,  and  possibly  the  most  direct  way 
of  discovering  where  they  are  is  to  throw  something 
in  the  furnace,  such  as  oily  waste,  etc.,  and  then  close 
the  damper  and  the  smoke  will  come  out  of  every 
place  the  air  enters.  Of  course  the  large  leaks  can 
be  calked  up  with  some  material  that  will  stand  the 
heat ;  but  this  test  will  in  many  cases  show  the  smoke 
coming  through  the  side  walls,  in  which  there  is  no 
discernible  crack,  and  possibly  the  best  method  of 
stopping  such  leak  is  to  whitewash  the  entire  walls, 
as  the  lime  will  enter  the  most  minute  openings  and 
close  them  up;  this  has  proved  of  much  value  in  many 
cases. 

Of  the  other  causes  of  low  percentage  of  CO,  in 
chimney  gases  with  the  remedy  for  them,  the  writer 
has  not  time  to  go  into  details  at  this  writing,  but 
possibly  an  example  will  point  out  a  moral. 

This  is  the  case  of  an  internally  fired,  vertical  fire- 
tube  boiler,  in  which  there  was  no  possibility  of  any 
air  entering  except  that  which  entered  through  the 
furnace.  This  boiler,  though  of  a  class  that  is  often 
sneezed  at,  gave  what  is  believed  to  be  the  highest 
efificiency  ever  obtained  in  actual  practice  and  we  quote 
from  the  report  of  one  of  4  experts  who  made  evapora- 
tive tests  at  different  times ;  but  all  in  accordance  with 
the  code  of  rules  advised  by  the  American  Society  of 
Mechanical  Engineers;  and  in  passing,  it  may  be  said 
this  duty  ran  from  11.79  up  to  13.79  lb.  water  evap- 
orated "from  and  at"  per  pound  combustible ;  so  the 
following  figures  copied  from  one  of  the  reports  above 
referred  to  are  full  of  meaning  to  engineers  who  are 
looking  for  facts. 


The  dry  coal  contained  :   Carbon  83.28 

Hydrogen     4.49 

Nitrogen     1.57 

Oxygen     3.39 

Ash     6.56 

Volatile  Sulphur     0.71 


per  cent. 


100.00 
Computed  calorific  value  of  1  lb.  of  dry  coal  was 
14,635  B.t.u.    The  coal  on  the  trials  contained  6.63  per 
cent  ash  and  refuse,  as  against  6.56  by  analysis. 

Samples  of  gases  analyzed   with   the  Orsat  appa- 
ratus gave  as  follows. 

Sample  taken  3  to  6  min.  after  cooling  gave: 
CO2  O  CO 

16.2  per  cent     3.0  per  cent     0.0  per  cent 
14.4 


Sample    2. 

3. 

5. 

9. 
"  10. 
"  12. 
"       15. 


14.4 
15.5 
12.8 

12.7 
12.0 


0.0 
6.4 
4.6 

7.8 
6.3 
6.0 


3.0 
0.0 
0.1 
0.6 
1.6 
0.4 


Samples  taken  just  after  breaking  up  fire: 

16.08  per  cent     4.0  per  cent     0.0  per  cent 

Sample  taken  as  fire  was  being  raked  through  small 
door  4  by  6  in. : 

Sample    8.     12.8  per  cent     7.4  per  cent     0.0  per  cent 
"      13.     10.2        "  5.5        "  5.1 

Sample  taken  when  slicing  fire  through  a  small 
slice  bar  hole : 

Sample    11.     9.2  per  cent     7.4  per  cent     3.9  per  cent 

The  average  pressure  on  boiler  by  steam  gage 
while  the  test  from  which  the  above  was  taken  was 
79.7  lb.  and  the  average  temperature  of  escaping  gases 
but  389  deg.  F.,  and  on  several  occasions  the  writer 
saw  less  than  20  deg.  F.  difiference  between  the  steam 
and  gases  passing  from  the  boiler,  which  shows  that 
no  great  amount  of  heat  was  escaping  up  the  chimney 
without  doing  useful  work. 

The  expert  in  charge  of  the  test  and  from  whose 
report  the  above  data  is  copied,  later  on  says : 

"The  fires  on  these  tests  were  very  thin,  being  from 
3  to  5  in.  thick.  This  accounts  for  the  large  percent- 
age of  free  oxygen  obtained  by  analysis.  The  absence 
in  general  of  unburned  gas,  shows  perfection  in  com- 
bustion. The  large  amount  of  air  passing  through 
the  thin  fire  was  a  loss  only  by  the  amount  of  heat 
passing  with  it  to  the  stack."  And  he  "is  of  the  opin- 
ion that  the  fire  should  be  carried  from  6  to  8  in. 
thick." 

In  conclusion,  the  writer  of  this  article  wishes  to 
go  on  record  as  an  advocate  of  an  accurate  method  of 
metering  the  water  feed  to  a  boiler,  and  accurate 
weighing  of  coal  fed  to  the  furnace,  as  fixtures  in  a 
fire  room,  and  if  good  use  of  these  appliances  is  made, 
the  engineer  in  charge  can  soon  learn  to  get  all  out 
of  the  coal  that  can  reasonably  be  expected. 


To  BEND  COPPER  PIPES  of  Small  borc,  those  up  to  >4 
in.  in  diameter  may  be  worked  empty  if  they  are  warm. 
For  pipe  3/4  in.  in  diameter  and  over,  loading  must  be  re- 
sorted to,  sand  being  used  for  slight  curves,  but  resin  or 
lead  is  preferable  for  anything  approaching  a  right  angle.. 
Resin  has  a  tendency  to  crack,  which  may  be  avoided  by 
warming  at  the  bend  as  the  work  proceeds.  To  remove 
the  lead  in  a  bend  pipe,  use  a  blow  lamp.  For  bending, 
pipe  of  steel  or  any  metal  with  a  split  butt  joint,  as,  for 
instance,  conduits,  a  mixture  of  pitch  and  sand  is  rec- 
ommended, the  pitch  being  melted  and  the  sand  well 
stirred. 
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A  NEW  TYPE  OF  SUCTION 
GAS  PLANT 

A  TYPE  of  suction  gas  plant  which  has  recently 
been  brought  out  by  Crossley  Bros.,  Ltd.,  of 
Manchester,  England,  in  order  to  overcome  cer- 
tain difficulties  experienced  by  users  of  the  usual 
closed  hearth  type  of  suction  plant,  is  here  illustrated. 
When  using  the  poorer  and  smaller  grades  of  anthra- 
cite or  coke,  there  is  a  tendency  for  the  fuel  to  adhere 
to  the  sides  of  the  firebrick  lining  and  for  clinker  and 
ash  to  choke  the  fire-grates,  which  under  ordinary 
working  conditions  interferes  with  the  smooth  and 
continuous  working  of  the  engine. 

In  this  new  plant  special  facilities  are  provided  for 
loosening  any  clinker  which  adheres  to  the  firebrick 
lining,  in  the  shape  of  poke  holes  on  the  top  of  the 
generator.  These  poke  holes  are  placed  in  such  posi- 
tions that  the  poker  is  in  a  line  parallel  and  immedi- 
ately adjacent  to  the  brick-work  itself  and  every  part 
of  the  lining  is  accessible. 

It  will  be  seen  that  the  fire-grate  is  open  to  the  at- 
mosphere. It  is  composed  of  a  number  of  stepped  fire- 
grate plates  of  such  a  diameter  and  so  placed  as  to 
stand  outside  the  angle  of  repose  of  the  fuel.  The 
center  column  of  fuel  rests  upon  its  own  bed  of  ash, 
every  portion  of  the  grate  can  be  cleaned  while  the 
engine  is  at  work.  Clinker  and  ash  can  be  removed 
without  in  any  way  prejudicially  affecting  the  work  of 
the  engine  or  lowering  the  quality  of  the  gas.  The 
condition  of  the  fire  and  the  accumulation  of  ash  and 
clinker  are  in  full  view  of  the  attendant. 

Another  important  improvement  is  the  removal  of 
the  vaporizer  from  the  generator,  which  not  only  sim- 
plifies the  construction  of  the  generator,  but  also  sim- 
plifies the  working  and  facilitates  repairs  when  neces- 
sary. The  generator  is  used  for  making  gas  only,  the 
steam  raising  and  the  cleaning  and  cooling  of  the  gas 
being  done  separately.  The  generator  is  of  the  sim- 
plest possible  construction  and  has  few  joints.  Trials 
have  shown  that  the  plant  can  be  worked  for  weeks 
on  end  without  the  fire  being  taken  out  of  the  gener- 
ator. 

The  main  vaporizer  consists  of  a  rectangular  box 
which  acts  as  a  gas  connection  between  the  generator 
and  scrubber  and  which  contains  a  number  of  gilled 
tubes.  These  tubes  are  supported  from  the  top  only 
and  are  thus  free  to  expand  and  contract  without  any 
fear  of  breaking  a  joint  or  fracturing  the  tubes.  The 
water  is  led  up  a  central  mild  steel  tube  to  the  bottom  of 
the  cast-iron  gilled  tube  from  which  point  it  rises  to  the 
overflow  at  the  top  and  passes  to  the  steel  tube  of  the 
next  cast-iron  gilled  tube,  and  so  on.  The  direction 
of  flow  is  thus  in  harmony  with  the  convection  cur- 
. rents.  These  gilled  tubes  are  in  series,  the  last  one 
being  a  flash  or  superheating  tube.  The  steam  is 
taken  from  the  last  tube  to  the  fire-grate. 

With  this  design  of  vaporizer,  the  gas  which  has 
to  be  cooled  is  external  to  the  water  which  has  to  be 


heated,  so  that  the  water  is  surrounded  by  the  jacket 
of  hot  gas.  The  vaporizer  serves  the  double  purpose 
by  making  the  steam  and  cooling  the  gas  before  it  gets 
to  the  scrubber.  Before  leaving"  the  vaporizer,  the  gas 
passes  through  8  cascades  of  water  forced  from  the 
overflow  of  the  scrubber  and  direct  impingement  is 
thus  secured  and  the  heavier  impurities  are  washed 
out  of  the  gas  before  it  reaches  the  coke.  A  direct 
efifect  of  this  is  that  the  work  the  coke  scrubber  is 
called  upon  to  do  is  greatly  reduced  and  the  coke 
need  not  be  renewed  so  frequently.  The  water  supply 
to  the  vaporizer  is  automatic  and  is  so  arranged  that 


CROSS-SECTION    OF    SUCTION    GAS    PRODUCER 

the  engine  exactly  regulates  the  quantity  of  the  water 
fed  to  the  external  vaporizer  according  to  the  load. 
On  light  loads  little  water  is  delivered,  while  on  heav- 
ier loads  the  quantity  is  increased.  In  place  of  the 
usual  blower  type  of  starting  a  fan  an  induction  fan 
is  used.  This  is  placed  in  the  pipe  line  to  the  engine 
and  as  near  as  possible  to  the  engine  with  a  blow-oft' 
pipe  led  through  the  engine  house  roof.  Provision  is 
made  to  raise  the  necessary  quantity  of  steam  for  sep- 
arating purposes  from  the  stepped  grate  as  soon  as 
the  fire  is  lit  and  hence  it  is  not  necessary  to  wait 
until  the  vaporizer  has  been  started  up.  This  inter- 
esting development  in  power  house  plant  design,  for 
which  great  reliability  is  claimed,  represents  a  distinct 
step  forward  in  gas  producer  design. 


The  men  who  succeed  best  in  public  life  are  those 
who  take  the  risk  of  standing  by  their  own  convictions. 

— Garfield. 


1100 


PRACTICAL     ENGINEER 


November  15, 1913 


GAS  ENGINE  CARDS 

By  N.  A.  Nabal 

HERE  are  some  cards  from  a  3-cylinder  13  by  14- 
in.  gas  engine,  Westinghouse  vertical  type,  rated 
at  125  hp.,  operated  with  natural  gas.    This  en- 
gine has  been  in  service  for  13  yr.,  working  day 
and  night  a  greater  part  of  the  time.    The  cards  show 
that  the  spark  is  a  little  late. 


FIG.    1.      DIAGRAM    FROM    NO.    1    CYLINDER    OF    WESTINGHOUSE 

VERTICAL  GAS  ENGINE.     WAVY  LINES  DUE  TO 

LONG  CARD 


We  recently  advanced  it  4  deg.  and  did  not  think  it 
advisable  to  advance  it  any  farther  as  too  early  an 
explosion  would  bother  in  getting  the  engine  started. 


TRAINING   FOR    GAS  ENGINEERS 

By  G.  W.  Muench 

AMONG  those  operating  power  plants,  the  gas 
engineer  is  the  latest  addition,  as  the  gas  en- 
gine is  a  comparatively  new  power  machine  and 
naturally  less  is  known  about  it  by  the  average 
engineer  than  about  the  steam  engine  and  its  acces- 
sories. Ambitious  engineers  are  learning  as  much  as 
possible  regarding  the  gas  engine  power  in  general  for 
they  are  likely,  at  any  time,  to  come  in  contact  with  gas 
engines  in  almost  any  plant.  One  battle  that  the  gaS 
engine  has  had  to  fight  is  making  good  with  operators 
who  do  not  understand  it.  The  man  who  has  bought 
an  automobile  has  trouble  the  second  day  out  and 
cranks  and  cranks,  but  with  no  result.  After  a  few 
trials  he  speaks  of  the  engine  in  uncomplimentary 
terms  but  does  not  know  where  to  look  for  the 
trouble.  He  thinks  little  of  paying  several  hundred 
dollars  for  his  car;  why  not  spend  $25  more  and  study 
the  automobile  a  little  in  the  evenings  of  each  week 
and  thus  save  many  times  that  amount  in  the  upkeep 
of  his  machine. 

When  an  engineer  who  has  operated  steam  plants 
for  years  attempts  to  operate  a  gas  plant  of  several 
hundred  horsepower  without  knowledge  of  the  princi- 
ples of  a  gas  power  plant,  he  is  likely  to  encounter  a  lot 
of  trouble.  Why  not  spend  a  little  time  and  a  few 
dollars  to  learn  about  a  gas  plant  and  then  tackle  the 
job  and  make  good?  No  man  would  attempt  to  run  a 
steam  plant  without  study  and  experience ;  why  should 
he  attempt  to  run  a  gas  engine  plant  without  at  least 
a  little  preparation  and  knowledge  of  the  elementary 
principles  of  the  power  that  he  is  handling? 

One  difficulty  has  been  the  lack  of  means  to  get 
a   practical   education   in   this   subject   without    going 


through  a  course  of  theory  which  requires  a  lot  of 
preparatory  work.  Schools  are,  however,  now  in  ex- 
istence throughout  the  country  which  will  give  just  the 
instruction  needed  for  operating  gas  engines  and  pro- 
ducers, and  an  addition  to  their  ranks  is  the  Seattle 
Engineering  School  at  Seattle,  Washington.  This 
school  teaches  steam,  gas  and  electrical  engineering, 
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FIG.    2.      DIAGRAM   FROM    NO.    2    CYLINDER 

either  a  complete,  thorough  course,  or  the  funda- 
mental principles  and  practical  knowledge  of  care  and 
operation.  Many  good  operating  gas  engineers  can- 
not get  promotion  because  they  have  not  theoretical 
knowledge  to  go  with  their  experience.  A  school 
such  as  the  one  mentioned  will  give  them  this  in  a 
few  weeks  and  fit  them  for  passing  examinations  and 
for  greater  responsibility. 

Another  need  is  that  of  salesmen  in  the  orient  who 
can  compete  as  they  should  with  salesmen  from  Eu- 
rope. European  salesmen  are  not  only  proficient  in 
selling,  but  are  technically  educated  and  can  help  a 
man    out    of   his    difficulties    with    his    machinery    as 
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FIG.   3.     DIAGRAM  FROM   NO.   3   CYLINDER 

well  as  emphasizing  the  talking  points  of  the  product 
that  he  has  to  sell.  A  gas  engine  salesman  should, 
at  least,  be  able  to  explain  properly  the  working  prin- 
ciples of  the  gas  engine  and  the  use  of  its  various 
parts. 

With  progress  in  the  present  lines,  it  is  quite  certain 
that  every  power  plant  engineer  will  sooner  or  later 
come  to  the  point  where  he  must  have  to  do  with  a 
gas  engine  or  gas  producer,  and  if  he  has  had  a 
practical  course  in  such  machinery  he  will  be  able  to 
discover  and  remedy  so-called  gas  engine  troubles 
in  short  order.  He  will  also  be  in  position  to  remedy 
difficulties  with  marine  and  automobile  engines  to  the 
great  satisfaction  of  himself  and  his  brother  men  and 
probably  to  his  own  pecuniary  profit. 
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POOR  PACKING  BREAKS  FOLLOWER 

^Y  attention  was  recently  called  to  a  boiler  feed 
pump  which  stopped  suddenly  and  could  not  be 
moved  with  a  4-ft.  bar.  Having  reached  the  scene 
of  the  trouble,  the  usual  steam  trial  was  given,  then 
the  bar,  but  without  result.  The  cylinder  head  on  the 
water  end  was  removed  and  showed  one  of  the  pis- 
tons of  this  duplex  pump  to  be  wedged  up  so  tightly 
to  one  side  of  the  cylinder  that  the  follower  plate. 
Fig.  2,  was  badly  bent  and  cracked  so  badly  it  was 
almost  beyond  repair. 

The  packing  had  been  cut  diagonally  to  allow  one 
end  a  long  lap  over  the  other  and  the  piston  being  a 
little  small  for  the  cylinder  on  account  of  reboring, 
left  considerable  space  to  be  filled  with  the  packing, 
and  the  long  taper  end  had  curled  over  the  edge  of 
the  follower  until  it  came  to  the  thick  end  of  the  long 
lap  which  made  an  excellent  wedge  upon  which  the 
piston  follower  had  been  drawn,  as  the  packing  had 
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PISTON    WEDGED    IN    CYLINDER    BY    DIAGONALLY    CllT 
PACKING 


just  lapped  over  the  edge  of  the  counter  bore,  it  would 
be  supposed,  the  piston  was  overriding. 

This  was  not  the  case  and  before  explaining  the 
cause  further  I  must  relate  the  trouble  in  removing 
the  bent  follower  plate.  The  nuts  were  removed  from 
the  end  of  the  rod  but  no  I  bolts  were  strong  enongh 
to  draw  the  plate  out  and  after  some  careful  examina- 
tion, seeing  that  the  follower  alone  was  wedged,  I  took 
the  sledge  hammer  and  placing  a  piece  of  babbit  on  the 
end  of  the  rod,  drove  the  rod  back  through  the  follower 
plate. 

This  done,  the  piston  could  be  moved  at  will  with  a 
small  84-in.  bar ;  but  there  being  no  way  to  get  a  draw 
bolt  hold  on  the  plate,  I  took  a  common  round-headed 
bolt,  passed  the  head  through  the  hole  in  the  plate  the 
head  coming  down  on  the  edge  of  the  hole  on  the  inside 
of  the  follower  plate,  making  an  obstruction  in  tne 
path  of  the  piston  rod.  The  piston  rod  was  then 
pushed  back  with  a  bar,  against  this  obstruction  and 
the  follower  jilate  punched  out  of  the  cylinder. 


There  are  many  kinds  of.  hydraulic  piston  packing 
and  that  generally  used  on  feed  pumps  is  called  square, 
hot  or  cold  water  packing.  The  engineer  had  found 
in  the  plant  a  coil  of  packing  the  right  size,  and  used 
it  without  knowing  whether  it  was  hot  or  cold  water 
packing.  And  while  the  temperature  of  the  feed  water 
remained  fairly  low  the  pump  gave  no  trouble,  but  as 
the  returns  were  coming  back  hot,  the  packing  became 
so  hot  it  expanded,  became  soft  and  sticky  and  the 
long  taper  splice  adhered  to  the  cylinder  wall  suf- 
ficiently to  cause  the  follower  to  ride  upon  the  wedge, 
and  whether  the  steam  pressure  pulling  on  it  or  the 
excessive  use  of  the  bar  caused  the  break  in  the  fol- 
lower plate,  can  only  be  conjectured. 

Figure  3  shows  a  side  view  of  the  long  diagonal 
lap  method  of  breaking  joints  on  piston  packing  which 
some  engineers  prefer.  The  follower  plate  was 
straightened  out  and  a  large  washer  3/16  in.  thick 
was  fitted  over  the  rod  between  the  nuts  and  the  fol- 
lower plate  to  strengthen  it.  Hot  water  packing  was 
obtained    and    cut    in    the    "step    form"    to    break   the 
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FIG.  2.   CRACKED  FOLLOWER  PLATE  BADLY  BENT 

FIG.  3.   LONG  DIAGONALLY  CUT  PACKING 

FIG.  4.  PACKING  CUT  IN  STEP  JOINT,  3/16-IN.  WASHER  HOLDING 


FIG. 


BROKEN  FOLLOWER  PLATE 
THE  STEP  CUT  PACKING  TO  BREAK  JOINTS 


joints.  Figure  4  illustrates  the  piston  after  it  had  been 
packed  and  the  washer  put  on  under  the  nuts.  Figure 
5  shows  the  ends  of  the  packing  cut  in  the  "step  form" 
to  break  the  joints. 

This  method  of  cutting  the  packing  is  a  slow  and 
tedious  job,  but  if  properly  done  will  wear  enough 
longer  to  pay  for  the  extra  time  expended.  Some 
engineers  prefer  the  solid  rings  in  place  of  cutting 
the  packing  to  fit  the  cylinders.  They  are  very  good 
if  only  hot  water  packing  is  used  where  the  pump 
takes  warm  returns  from  the  heating  system  or  hot 
water  from  an  open  heater.  When  changing  to  cold 
water  the  packing  will  contract  slightly  and  cause 
some  slippage  of  the  pump  and  if  the  packing  does 
not  completely  fill  the  space  between  the  cylinder 
walls  and  the  piston  on  which  they  are  placed,  this 
slight  contraction  of  the  packing  will  not  only  let  the 
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water  flow  past  the  piston,  but  will  allow  it  to  flow 
down  under  the  packing  and  if  continued  for  any 
length  of  time  will  wear  grooves  through  the  packing 
at  the  joints  and  cut  the  packing  out  and  the  piston 
will  need  repacking. R.  A.  Cultra. 

GENERATOR  TROUBLE;  GOVERNORS 

A  FIRM  had  trouble  with  its  electric  power,  and  laid 
it  to  the  regulation  of  the  engine.  So  a  man  was 
sent  there  to  try  to  straighten  out  matters.  The  gov- 
ernor was  examined  and  everything  seemed  to  be  in 
first-class  condition.  Every  time  they  started  their 
elevator,  the  hand  of  the  ammeter  moved  back  and 
forth  and  the  lights  would  flicker.  So  a  load  was 
placed  on  the  elevator  and  it  was  started  for  the  top 
floor.  The  engine  seemed  to  take  it  all  right,  but  the 
lights  flickered  and  became  dim  when  the  load  was 
thrown  on,  and  then  grew  so  bright,  it  looked  as  if  they 
would  burn  out.  It  was  then  seen  that  the  generator 
belt  was  somewhat  loose  and  the  engineer  was  asked 
to  tighten  it.  The  generator  was  small,  and  the  base 
narrow ;  a  heavy  pull  on  the  belt,  would  tend  to  tip  it. 
The  under  side  of  the  belt  was  the  tight  side;  when  t'^- 
load  came  on,  the  top  side  of  the  belt  would  be  \ 


We  had  an  engine  that  would  not  hold  up  to  speed 
when  a  load  was  thrown  on,  or  off.  The  governor 
would  move  up  and  down,  and  would  not  settle  to  a 
position.  So  it  was  decided  to  try  the  method  shown 
in  the  illustration.  Two  coiled  springs  were  placed 
on  the  rod  on  the  dashpot  side,  as  shown,  their  ten- 
sion adjusted  by  collars  C.  Lower  collar  cleared  the 
dashpot  cover  when  the  governor  was  at  its  lowest 
point.  Brass  bracket  B  fastened  on  the  column,  by 
capscrew,  had  a  slot  in  it,  permitting  the  rod  to  slip 
through  easily.  Collars  D  were  merely  to  prevent 
the  springs  from  catching  in,  or  going  through  the  slot 
in  the  bracket.  The  addition  of  these  springs  made  the 
governor  steadier. 

The  brass  heads  on  the  governor  rods  should  have 
side  play,  otherwise  they  may  stick,  causing  the  gov- 
ernor to  work  badly.  Should  the  bore  of  the  heads 
wear  enough  to  cause  much  lost  motion,  they  had  bet- 
ter be  bushed,  or  new  heads  procured.     Tom  Jones. 


ivleans  used  to  stop  the  hunting  of  a  governor 

to  the  generator  in  waves,  causing  the  generator  to 
run  unevenly.  Upon  tightening  the  belt  to  about  what 
it  should  be,  the  generator  was  tipped.  The  proprietor 
was  called,  and  advised  to  have  some  foundation  or 
anchor  bolts  put  in  to  hold  the  generator  down  (there 
were  none)  and  the  slack  was  taken  out  of  the  belt. 
A  governor  on  a  Corliss  engine,  in  a  neighboring 
town,  was  giving  trouble  and  a  machinist  was  sent 
over  to  fix  it.  The  complaint  was  that  it  raced,  and 
the  miter  gears  seemed  to  grind.  A  couple  of  new 
gears  were  taken  along  in  case  they  should  be  needed. 
The  governor  was  taken  down,  and  it  was  found  that 
the  miter  gear  on  the  governor  spindle  was  about  yg 
in.  away  from  the  shoulder  of  the  column,  causing  it 
to  bear  heavily  upon  the  other  gear,  breaking  several 
teeth  in  the  latter.  The  damaged  gear  was  replaced, 
the  gear  on  the  spindle  was  moved  to  take  up  the  play, 
and  it  ran  all  right. 


POSITION   OF   VALVES    ON    STEAM   LINES 

M  the  discussion  of  the  Indiana  laws  in  regard  to 
the  location  of  valves  in  the  steam  outlets  of  boilers, 
Mr.  O'Neill  states  that  if  the  emergency  valve  (in 
his  sketch)  were  opened  first  there  would  be  no 
danger  of  water  hammer,  even  though  the  riser  was 
not  drained.  If  these  valves  were  always  operated 
by  a  careful  engineer  there  rnight  be  little  danger, 
but  as  a  rule  this  is  not  the  case.  Usually  the  boilers 
are  cut  in  by  the  fireman  or  sometimes  by  a  coal 
passer  who  may  not  be  careful  in  opening  the  valves. 
The  emergency  stop  valve  will  not  open  until  the 
pressure  is  equalized,  and  if  the  water  is  not  drawn 
out  a  serious  water  hammer  may  result. 

I  have  in  mind  a  plant  having  horizontal  boiler 
branches  valved  similarly  to  that  shown  by  Mr. 
O'Neill,  except  that  the  drain  was  left  out.  It  was 
customary,  when  getting  a  boiler  ready  for  service, 
to  open  the  stop  valve  next  the  boiler  as  soon  as 
steam  was  started ;  no  nonreturn  valve  was  used. 
One  time  this  was  overlooked  until  the  pressure  on 
the  incoming  boiler  had  reached  25  lb.  and  the  engi- 
neer sent  a  coal  passer  up  to  open  it.  The  coal  passer 
saw  no  difference  in  the  valves,  and  opened  the  near- 
est one,  which  happened  to  be  the  one  next  the 
header.  The  result  was  that  the  angle  valve  on  the 
boiler  was  burst,  the  coal  passer  nearly  killed,  and 
the  plant  put  out  of  operation  for  2  or  3  hr. 

At  the  present  time  there  is  a  nonreturn  valve 
next  the  boiler  which  is  left  open ;  i.  e.,  the  stem  is 
turned  up  and  the  gate  valve  opened  when  the  pres- 
sure is  equal  in  the  boiler  and  header.  This  is  not 
the  correct  way  to  cut  in  a  boiler  with  a  nonreturn 
valve.  The  proper  way  is  to  open  the  gate  valve 
first,  run  the  stem  up  on  the  nonreturn  valve,  and  it 
will  cut  itself  in  when  the  pressure  is  equalized.  The 
location  of  the  valves  should  be  as  shown  by  Mr.  Ray 
on  the  same  page,  and  the  stop  valve  need  not  be 
closed  except  as  an  additional  precaution  when  some- 
one is  working  in  the  boiler,  or  during  a  hydrostatic 
test  as  a  precaution  against  leakage  of  water  into  the 
header.  If  the  boiler  is  cut  in  by  the  valve,  it  will 
be  unnecessary  for  a  man  to  go  up  on  top  of  the  hot 
boiler  and  wait  for  someone  to  tell  him  when  to  open 
the  valve  by  comparing  the  gages  on  2  boilers. 

Cutting  in  is  very  dangerous,  and  many  accidents 
happen  at  this  time  which  would  be  less  disastrous 
if  the  proper  arrangement,  and  operation  of  the  valves 
were  used.     This  requirement  of  the  Indiana  law  for 
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a  valve  within  18  in.  of  the  boiler  is  dangerous,  is 
bound  to  cause  trouble,  and  should  be  changed  as 
soon  as  possible.  The  Ohio  and  Massachusetts  laws 
state:  "Each  steam  outlet  from  a  boiler  over  2  in. 
(except  safety  valve  connections)  shall  be  provided 
with  a  stop  valve  of  the  outside  screw  and  yoke  type 
located  as  near  the  boiler  as  practicable.  When  a 
stop  valve  is  so  located  that  water  can  accumulate, 
ample  drains  shall  be  provided."  Where  the  pressure 
is  over  135  lb.,  2  valves  shall  be  used.  There  is  no 
mention  made  in  either  law  as  to  where  the  valves 
shall  be  placed.  J.  C.  Hawkins. 


ENGINE  HOT-BOX  EXPERIENCE 

QN  engines  and  other  power  units,  the  main  bear- 
ings wdien  they  do  run  hot,  may  cause  considerable 
trouble,  delay  and  expense,  part  of  which  may  be 
avoided  if  taken  care  of  in  the  proper  manner.  One 
of  the  bad  effects  of  a  hot-box  is  the  scoring  of  the 
shaft  which  requires  it  to  be  turned  down,  resulting 
not  only  in  weakening  of  the  shaft,  but  also  in  de- 
creasing the  surface  area  of  the  bearing  box,  thereby 
increasing  the  chances  of  the  bearing  box  running  hot 
in  the  future. 

A  case  of  hot-box  recently  developed  in  an  iso- 
lated plant.  Two  direct  connected  units  of  50  and  100 
kw.  capacity  are  there  used  for  light  and  power.  As 
often  happens  in  a  small  plant  furnishing  power  and 
light  23  out  of  the  24  hr.  of  the  day,  one  of  the  engines 
required  repairing  and  would  be  dismantled  for  about  2 
weeks.  Preparations  for  the  repair  were  under  way 
and  the  engine  partly  dismantled  when  the  accident 
occurred  to  the  remaining  engine,  the  100-kw.  imit. 

This  engine  had  a  force  feed  system  of  lubrication 
for  the  main  bearing  and  a  ring  oiler  in  the  out-board 
bearing.  The  night  engineer  is  not  only  fireman  as 
often  happens  in  the  small  plants,  but  is  also  required 
to  do  night  watchman  work  which  takes  him  from  the 
engine  room  to  various  outside  buildings.  On  the 
way  to  the  boiler  room  he  examined  the  engine  and 
found  her  working  fine  with  all  bearings  cool.  He  was 
not  gone  10  min.  when  his  attention  was  called  to 
smoke  at  the  engine,  by  a  visitor  who  happened  along 
at  the  time.  Of  course,  the  only  thing  to  do  was  to 
shut  her  down  and  notify  the  chief  engineer.  The 
chief  at  once  started  reassembling  the  smaller  unit,  for 
in  spite  of  its  valve  trouble,  it  still  would  pull  the  load. 
About  every  5  min.  the  chief  went  over  to  the  hot- 
box  and  turned  the  engine  over.  This  performance 
finally  got  the  best  of  the  shift  engineer's  curiosity. 
"Mr.  Scott,  what  makes  you  turn  that  engine  over?" 
From  past  experience,  the  chief  gave  the  following 
as  his  explanation  guaranteeing  results  such  as  he 
finally  got  in  this  case.  After  the  bearing  has  run  hot 
beyond  any  hope  of  cooling  it  to  its  former  state  the 
next  most  serious  trouble  is  to  avoid  scoring  the  shaft. 
Many  engineers  allow  the  shaft  to  remain  at  rest 
until  the  box  has  cooled  off.  In  dismantling  the  en- 
gine, preparatory  to  rebabbiting  the  box,  the  shaft 
usually  requires  turning  in  order  that  the  connecting 
rod  may  be  disconnected.  This  movement  of  the  shaft 
in  the  rough  bearing  causes  the  serious  scoring.  If 
the  engine  is  turned  over  while  the  box  is  still  hot  and 
the  babbit  soft  and  this  kept  up  at  frequent  intervals 
until  the  box  is  cooled  down,  no  scoring  or  scratching 
will  result  and  the  shaft  will  be  in  as  perfect  condition 
as  though  nothing  had  ever  happened. 


In  several  similar  cases  the  experiment  was  tried 
in  both  ways;  turning  the  engine  over  until  the  bear- 
ing was  cooled  off  and  the  other  way  of  merely  shut- 
ting down  the  unit.  It  was  found  that  the  shaft  was 
always  scored  unless  protected  in  the  manner  described 
above. 

During  the  dismantling  of  the  damaged  unit,  the 
machinist  in  charge  of  the  work  had  difficulty  in  re- 
moving the   box,   the  2   parts   having  glued   together 


KEMOVING   A   DAMAGED   BOX 

through  the  babbit.  He  was  about  to  apply  the  torch 
and  melt  out  the  babbit  when  the  chief  engineer  once 
more  offered  a  suggestion  for  a  better  and  quicker 
way.     "All  right,  let's  see  you  do  it." 

The  method  used  can  be  best  explained  by  refer- 
ence to  the  figure.  The  lower  part  of  the  box  extended 
beyond  the  upper  about  1  in.  A  solid  board  of  width 
equal  to  that  of  the  box  was  placed  on  the  protruding 
edge  as  shown  .and  several  good  blows  given  it  with 
a  sledge-hammer.  The  bearing  separated  in  two  "slick 
as  a  willow  whistle"  and  the  shaft  was  just  as  smooth 
and  perfect  as  it  ever  had  been.        F.  W.  Buerstatte. 


VALUE  OF  CIVILITY 

QOME  time  ago,  being  in  a  city  of  about  20,000,  I 
entered  a  hardware  store  to  purchase  a  pair  of 
brackets,  and  while  I  was  there  a  traveling  salesman 
entered, -introduced  himself  in  a  most  agreeable  man- 
ner as  the  representative  of  a  certain  wholesale  hard- 
ware firm,  told  the  merchant  the  class  of  goods  they 
manufactured  and  that  he  would  be  glad  to  name  prices 
and  show  samples  of  such  as  he  handled  and  was  short 
on.  The  merchant's  answer  astonished  me  as  his 
rudeness  and  injustice  were  entirely  uncalled  for,  and 
he  certainly  humiliated  that  salesman  to  the  last  de- 
gree. In  the  meantime  I  left  the  store,  but  couldn't 
help  wondering  how  he  would  like  it  if  he  were  treated 
in  the  same  manner  if  positions  were  reversed. 

But  what  could  the  salesman  do?  He  was  not 
there  to  avenge  personal  wrongs,  he  was  there  on  busi- 
ness for  the  firm ;  first  of  all  came  loyalty  to  his  em- 
ployers and  the  mission  he  had  undertaken  :  he  must 
do  nothing  to  hinder  or  bring  discredit  upon  the  in- 
terests intrusted  to  him,  individual  prejudices  or  re- 
sentment must  be  ignored  for  the  firm's   sake. 

That  merchant  possibly  made  a  grand  mistake  in 
not  giving  respectful  attention  as  to  what  the  sales- 
man had  to  show  and  say,  even  if  he  finally  bought 
little,  as  he  would  have  retained  his  good  will  and  that 
salesman  would  not  have  had  a  word  of  complaint  to 
make  against  that  merchant  when  conversing  with  a 
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brother  salesman  (as  they  frequently  do),  and  above 
all  the  salesman  might  have  given  him  pointers  that 
would  be  beneficial  at  some  future  time.  Civility  costs 
nothing  and  maybe  a  lasting  benefit,  as  the  writer  can 
testify  from  years  of  experience  as  a  purchaser  of 
material  in  large  quantities.  These  salesmen  are,  as 
a  class,  live  men  and  walk  around  with  their  eyes  open 
and  anyone  failing  to  give  them  respectful  attention, 
whether  he  will  buy  or  not  at  that  particular  time, 
may  have  cause  to  regret  it.  W.  S.   L. 


MISMANAGEMENT 

T'HIS  is  a  word  that  one  seldom  wishes  applied  to 

himself,  and  yet,  how  frequently  the  surroundings 
all  demonstrate  its  presence !  I  am  not  alluding  to 
any  particular  individual,  however,  but  am  writing 
more  in  the  nature  of  a  soliloquy  about  the  different 
places  which  I  lately  visited  while  on  a  vacation.  I 
first  visited  the  state  insane  asylum,  and  perhaps 
should  have  extended  my  visit,  yet  managed  to  get 
away.  I  found  there  3  150-hp.  (rated)  boilers,  pulling 
a  50-hp.  engine  and  generator,  and  a  small  ice  ma- 
chine. The  buildings  are  built  in  the  shape  of  a  3- 
sided  hollow  square,  with  the  housec  of  the  officers  and 
attendants  in  the  rear,  the  ice  plant  and  laundry  to 
one  side,  and  other  small  buildings  scattered  about. 

The  cooking  is  done  with  live  steam,  as  is  the  heat- 
ing, and  also  there  are  bathrooms  for  both  men  and 
women,  the  water  being  heated  with  steam.  Then 
there  are  2  "unsanitary"  wards  with  hot  water  from  the 
same  source.  These  wards  are  at  the  extreme  ends  of 
the  steam  mains.  Steam  is  taken  from  the  boilers  into 
a  10-in.  line,  the  boilers  being  located  centrally,  and 
are  then  taken  in  the  2  directions  with  o-in.  lines  lead- 
ing from  a  reduced  tee. 

Pressure  is  reduced  from  150  lb.  on  the  10-in.  main 
to  10  lb.  on  the  5-in.  lines,  each  of  which  is  5  ft.  under- 
ground, devoid  of  any  insulating  material  whatever, 
and  laid  in  a  soil  which  retains  moisture  in  such  a  man- 
ner that  these  lines  practically  lie  in  mud  the  year 
round,  constituting  one  of  the  best  condensers  I've 
ever  seen.  Through  the  summer  it  is  necessary  to  fire 
2  of  the  boilers  to  supply  the  steam  for  cooking  and 
heating  the  baths,  and  running  the  small  engine  and 
compressor.  In  the  winter  all  3  boilers  are  used.  The 
coal  consumption  per  24  hr.  during  the  summer  aver- 
ages 8  tons  and  in  winter  15  tons,  while  the  water 
evaporated  in  the  boiler  in  summer  averages  about 
5000  gal.  per  24  hr.  and  in  winter  about  8000  gal.  I'm 
not  saying  how  this  could  or  should  be  remedied,  but 
simply  ask  the  boys  if  they  see  any  signs  of  "misman- 
agement" here? 

I  passed  next  in  my  travels,  through  a  town  of 
3000,  and  found  2  lighting  plants  there.  One  had  2 
fine  Corliss  engines  and  a  set  of  turbines.  The  Corliss 
engines  lay  rusting  out,  not  having  been  used  for  4 
yr.  The  other  plant  was  equipped  with  a  good  set  of 
engines  (originally),  and  is  only  18  months  in  service. 
These  engines  are  less  than  25  per  cent  loaded.  This 
plant  was  built  at  an, expense  of  $65,000  and  owing 
to  conditions  of  equipment  already,  could  not  now  be 
sold  for  more  than  $8000.  The  main  official  of  one  is 
owner  of  the  other.     Has  somebod}^  "mismanaged"? 

My  next  stopping  place  was  way  down  in  eastern 
Kansas.  T  found  in  that  town  a  set  of  boilers  fired 
with  gas,  and  2  75-hp.  Corliss  engines,  one  running 
empty,  the  other  pulling  25  kw.,  and  a  100-hp.  West- 


inghouse  gas  engine  pulling  about  50  hp.  On  asking 
why  one  engine  was  running  empty,  and  the  small 
load  divided  between  the  other  2  engines,  I  was  told 
that  they  didn't  like  to  be  killing  and  relighting  their 
fires,  and  the  steam  engines  were  kept  in  motion  to 
keep  boilers  from  blowing  off. 

They  had  sudden  loads  coming  on  and  off,  which 
were  more  than  any  one  of  the  engines  could  handle 
alone,  yet  the  gas  engine  was  a  recent  installation,  and 
the  conditions  were  known  at  the  time  of  purchase, 
so  why  not  a  larger  gas  engine? 

Journeying  farther  inland  I  reached  the  seaport  of 
old  Missouri,  and  ran  aground  in  a  little  town  of  3500 
people,  way  down  in  the  southwestern  part  of  the 
state.  In  the  lighting  plant  there  I  found  a  peculiar 
condition.  They  had  recently  burned  out,  without 
ever  discovering  the  cause,  4  generators,  and  were 
then  using  one  borrowed  from  a  near-by  city. 

The  damaged  ones  were  placed  about  in  various 
corners,  no  attempt  being  made  to  repair  them. 

One  was  a  revolving  field  machine,  and  I  stopped 
over  5  days  and  rewound  it  for  them,  at  a  cost  of  $85 
outside  my  own  and  my  helpers'  wages.  I  charged  for 
myself  $50  for  the  job  and  paid  my  helpers  out  of  that. 
The  manager  concluded  to  repair,  then,  instead  of  buy- 
ing new.  As  for  engines,  they  had  a  mixture.  One 
old  4-valve  high  speed  100-hp.  which  they  had  bought 
secondhand  for  $150  was  doing  all  their  work  nicely, 
yet  there  stood  a  750-hp.  Corliss,  idle  from  the  first 
week  of  its  installation.  They  got  it  cheap,  only  $1500 
secondhand,  but  good  as  new.  Back  of  that  stood  a 
Westinghouse  compound  of  600-hp.  It  was  run  only 
10  min.  in  that  plant.  The  day  they  had  intended  to 
start  it,  the  engineer  had  been  scrubbing,  and  allowed 
his  machine  pit  to  fill  with  water,  partly  soaking  the 
generator.  On  seeing  this  he  bailed  it  out,  but  said 
nothing  about  it.  That  night  the  manager,  owner,  and 
a  number  of  friends  came  down  to  see  her  start,  and 
go  into  the  harness.  The  manager  himself  started  her, 
warmed  her  up,  and  then  stepped  to  the  board  and 
started  to  build  up  her  voltage,  when  zowi !  out  she 
went.     She's  been  out  ever  since. 

This  engine  was  at  the  AVorld's  Fair  and  worked 
there,  doing  it  so  nicely  that  the  price  was  asked.  On 
being  told  that  after  the  fair  she  could  be  bought  cheap 
and  on  the  installment  plan,  they  took  her  over,  thus 
equipping  a  plant  with  1450  hp.  for  a  town  which  can 
never  expect  to  use  a  peak  of  more  than  100  hp. 

In  the  next  town  I  went  to  visit  the  manager  of  the 
plant  there,  an  old  schoolmate.  At  the  hotel  where  I 
put  up  I  found  the  office  lighted  with  16  32-c.p.  globes, 
and  on  asking  my  friend  why  so  many  in  place  of  about 
5  100-watt  tungstens,  I  was  told  that  the  hotel  was 
on  flat  rates,  and  that  the  office  had  to  be  well  lighted, 
and  that  also  the  difference  in  initial  cost  of  tungstens 
as  compared  to  carbon  filaments  was  too  great.  I  had 
a  letter  from  him  only  today  and  he  tells  me  that  he 
tested  out  both  the  old  lamps  and  5  tungstens  on  a 
meter  in  that  particular  office,  and  found  that  the 
tungstens  not  only  gave  better  satisfaction  but  the 
consumption  of  the  current  was  so  much  less  that  he 
had  decided  to  install  them,  even  before  he  had  dis- 
covered that  5  tungstens  at  $1  each  cost  but  little  more 
than  16  carbon  lamps  at  25  cents  each,  and  I'm  re- 
peating his  last  sentence  to  the  boys,  which  was,  "Can 
it  be  called  'mismanagement'  or  ignorance"? 

John   Pierce. 
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FUNERALS  AND  THE  STAR  FIREMAN 

ACK,  inscrutable  Jack,  was  of  the  type  of  Irishmen 
who  consume  hard  work  like  a  baby  does  milk.  But, 
not  unlike  the  infant,  he  cared  not  to  be  perpetually 
consuming.  He  possessed  the  conspicuous  character- 
istic of  the  Celt,  that  of  absolutely  annihilating  work 
for  a  brief  period  after  he  had  nursed  it  faithfully  for  a 
couple  of  weeks. 

The  plant  where  Jack  kept  the  steam  gages  point- 
ing tc  150  lb.  was  known  to  steam  plant  men  through- 
out the  city  as  the  Fireman's  Death  House.  This  was 
owing  to  the  fact  that  ordinary  good  firemen  frequently 
collapsed  and  finally  quit  after  a  week's  effort  to  per- 
form their  duty.  Some  stayed  2  weeks,  but  that  only 
aided  in  proving  to  the  management  the  superiority  of 
the  inexhaustible  Jack.  To  hold  the  job  down  one 
must  be  a  brute.  If  you  had  in  your  cranium  any  of  the 
finer  sentiments ;  if  you  knew  what  psychology  and 
ethics  meant,  you  had  no  business  there. 

The  chief  endeavored  to  remedy  these  conditions 
by  installing  more  boilers,  but  he  couldn't  connect  right 
with  the  management.  So  he  realized  that  to  him 
Jack  was  equivalent  to  3  or  4  good  boilers.  But  boilers 
as  a  rule  don't  go  to  the  chief  once  in  every  2  weeks 
to  request  a  day  off.  Jack  was  even  more  considerate 
than  boilers,  however,  because  he  would  let  you  know 
when  he  was  going.  But  boilers  are  such  impulsive 
things.  They  go  when  you  need  them  most,  commit 
assault  and  battery  on  individuals  and  the  neighbor- 
hood in  general;  and  all  this  without  official  permis- 
sion. 

So,  as  I  have  intimated,  Jack  would  bi-weekly  go 
to  the  Chief  asking  for  a  day  off  and  always  giving 
as  an  excuse  that  a  sister,  aunt,  brother  or  wife  was 
dead  and  he  wanted  to  attend  the  funeral.  He  must 
have  belonged  to  an  unusually  large  family  for  he 
never  under  any  circumstances  gave  a  different  reason 
for  wanting  to  get  off.  The  Chief  often  thought  this 
same  thing  but  didn't  want  to  antagonize  Jack  for  fear 
of  his  quitting  the  job.  One  day,  however.  Jack  came 
into  the  Chief's  office  with  the  usual  request  and  a 
solemn  face — a  dear  aunt  was  dead;  could  he  go? 

"Yes  you  can  go !  But  good  heavens.  Jack !  it 
isn't  necessary  to  kill  one  of  your  relatives  every  time 
you  want  a  day  off."  Bind. 


SLOTTING  THE  COMMUTATOR 

B^VERY  engineer  or  electrician  that  has  ever  been 
obliged  to  slot  out  the  mica  below  the  surface  of 
the  copper  bars  on  a  commutator  knows  that  it  is  a 
mean  and  tedious  undertaking,  which  is  generally  done 
with  a  hacksaw  blade  or  a  hook-like  affair  made  from  a 
hacksaw  blade. 

A  few  weeks  ago  I  was  obliged  to  reduce  the  mica 
between  the  commutator  bars  down  below  the  surface 
of  the  commutator  about  1/16  in.  on  a  1000-kw.  gen- 
erator; as  this  had  to  be  done  at  night  when  the  gen- 
erator was  not  running,  it  meant  speed  in  the  slotting 
process  in  order  to  have  it  done  as  soon  as  possible. 

The  first  night,  I  used  an  ordinary  hacksaw  blade 
wrapped  on  one  end  with  tape  for  a  handle  and  not 
getting  any  results  worth  mentioning  excepting  a 
choice  lot  of  cuss  words  and  bleeding  hands  and 
scratched  commutator  bars  due  to  the  saw  blade  jump- 
ing out  of  the  slot,  I  decided  to  make  the  following 
contrivance  which  worked  to  perfection. 


Take  a  piece  of  ^-in.  gas  pipe  about  10  in.  long 
and  flatten  one  end  as  shown  by  the  sketch  about 
1^2  in.  Take  a  hacksaw  and  saw  the  slot  for  the 
blades  in  between  the  2  flat  surfaces  of  the  pipe  as 
at  B.  Next  drill  and  tap  the  flat  part  of  the  pipe  for 
2  10/32  screws  to  be  used  for  clamping  the  blades  in 
the  slot.  On  the  other  end  of  the  tool  I  wrapped  some 
rags  and  then  wrapped  adhesive  tape  over  that  to 
make  a  sort  of  handle  in  order  not  to  injure  the  palm 
of  the  hand  when  using  the  tool. 

When  ready  to  slot  the  mica  in  the  commutator 
first  ascertain  the  width  of  the  slot  and  grind  the  hack- 
saw blade  thin  enough  to  cut  just  the  mica  and  not 


TOOL    FOR    SLOTTING    THE    COMMUTATOR 

interfere  with  the  copper  bars.  If  the  slot  is  wider 
than  a  hacksaw  blade,  two  can  be  used  by  first  grind- 
ing the  set  out  of  the  teeth  on  one  side  of  each  blade 
before  clamping  them  together. 

The  hacksaw  blade  should  be  about  1  or  134  i^i. 
long  so  that  the  screws  in  the  tool  will  clamp  them 
solid. 

The  blades  can  be  set  on  an  angle,  as  in  the  sketch, 
so  that  you  can  work  over  the  commutator,  which  is 
not  as  tiresome  as  when  having  to  slot  with  a  tool 
that  must  be  worked  parallel  with  the  surface  of  the 
commutator  or  where  the  outer  end  or  handle  of  tool 
is  in  a  straight  line  with  the  cutting  edge. 

C.  E.  Anderson. 


GETTING  A   PRACTICAL   EDUCATION 

jyjR.  HYDE  in  the  Sept.  15  issue,  gives  some  good 
advice  in  regard  to  the  nontechnical  engineer 
holding  his  position.  There  are  2  classes  of  engineers 
beside  the  college  man.  One  class  does  not  believe 
in  books  or  study,  and  will  eventually  be  replaced  by 
someone  who  does.  The  other  class  is  made  up  of 
engineers  who  study  to  keep  up  with  the  times,  and 
who  have  no  fear  of  the  college  man,  but  who  can 
work  in  harmony  with  the  technical  man  to  the  mu- 
tual advantage  of  both.  I  have  an  engineer  friend  in 
each  class.  John  does  not  believe  in  books ;  he  does 
not  see  the  need  of  any  reports  or  records,  it  is  too 
much  trouble;  although  in  charge  of  a  good  sized 
plant  in  a  factory,  he  gets  $70  a  month.  He  has 
asked  several  times  for  an  increase,  but  for  some  rea- 
son has  never  received  it.  Incidentally  the  company 
finds  it  necessary  to  call  in  a  man  from  the  engine 
builder  at  a  cost  of  $5  a  day  to  put  the  engines  in 
running  order  about  every  2  months  on  account  of 
the  engineer's  tinkering  with  the  valves.  That  man 
need  have  fear  of  the  college  man  if  he  wishes  to 
keep  his  job. 
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Jake  has  about  the  same  kind  of  a  plant.  He 
knows  to  the  fraction  of  a  cent  what  the  heat,  light 
and  power  costs  are  for  each  department,  takes  pride 
in  the  high  evaporation  of  his  boilers  per  pound  of 
coal,  and  can  refer  to  his  records  for  anything  he 
wishes  to  know  along  this  line  for  several  years  past. 
If  any  new  machinery  is  required  the  company  asks 
for  his  specifications  because  they  know  that  they 
can  be  depended  on  as  correct,  and  places  the  orders 
accordingly.  His  salary  is  $100  a  month,  and  the 
only  time  the  engine  builder  sends  a  man  into  the' 
plant  is  to  show  a  prospective  buyer  what  an  excel- 
lent running  machine  they  put  out,  and  to  get  a  few 
figures  on  the  cost  of  operation  which  the  engineer 
is  able  and  willing  to  give.  This  man  never  attended 
a  technical  college,  but  he  has  studied,  and  can  meet 
the  college  man  on  his  own  grounds  without  fear  of 
losing  his  position.  John  says  he  never  had  a  show, 
and  does  not  believe  in  educated  engineers.  Jake  says 
that  he  saw  a  chance  to  better  himself  and  took  it 
but  could  not  have  made  good  without  his  books. 

J.  C.  Hawkins. 


FURNISHING   DRINKING   WATER 

TTHIS  article  is  intended  to  show  how  an  engineer 
can,  with  a  little  thinking,  get  himself  out,  of  a 
tight  place.  Some  time  ago  I  was  working  for  a  firm 
that  thought  it  was  costing  too  much  for  getting  drink- 
ing water  into  the  factory.  The  water  had  to  be 
brought  quite  a  distance,  so  that  it  required  the  labor 
of  one  man  10  hr.  each  day  to  supply  the  factory  with 
water. 


€ 


WATER  MOTOR - 


^oroR  £>w.  -  !i  "hose  - 


RLUNCER  PUMP  ' 


n* 

J 

v^ 

e 

e 

J 

I 

L                           ) 

s,«^  ^°!S> 


sucr/ON 


^f^^^'^'^^r^ 


-DISCHARGE 


IMPROVISED   imiNKING  WATER  PUMP 

The  general  manager  came  to  me  and  asked  if  it 
were  not  possible  to  bring  the  water  into  the  factory 
so  that  the  service  of  the  man  should  not  be  required. 
I  stated  that  it  could  be  done  if  they  would  get  me  a 
steam  tank  pump.     My  reason  for  a  steam  pump  was 


that  since  they  wished  the  water  to  be  located  in  the 
factory  there  was  no  way  of  using  a  belted  or  geared 
pump.  His  reply  was  that  there  must  be  some  other 
way,  for  the  company  would  not  stand  for  a  steam 
pump. 

It  was  finally  left  to  me  to  see  that  water  was  got 
into  the  factory  or  look  for  another  job.  Well,  the 
sketch  shows  how  I  got  the  water  and  out  of  a  tight 
place  without  a  steam  pump  and  at  small  cost  to  the 
company. 

At  my  home  I  had  an  old  washing  machine  water 
motor.  I  brought  it  to  the  factory,  put  it  in  good  re- 
pair, then  looked  around  the  old  scrap  pile  and  found 
a  piece  of  3-in.  brass  pipe  12  in.  long,  a  2  by  l^.^-in. 
reducer,  Ij/l-in.  tee.  1^-in.  swing  check  and  1-in. 
swing  check  valve  and  the  cap  of  an  old  globe  valve 
that  was  large  enough  to  fit  inside  of  the  2-in.  brass 
pipe.  I  cut  threads  on  each  end  of  the  brass  pipe,  one 
inside  and  one  outside,  then  screwed  the  cap  to  one 
end  of  the  brass  pipe  and  to  the  other  end  the  reducer 
and  the  tee,  on  suction  end  I  put  the  l)4-in.  check  and 
on  the  discharge  end  the  1-in.  check.  I  then  made  a 
suitable  plunger  and  had  a  fine  plunger  pump. 

I  connected  up  the  piston  rod  of  the  water  motor 
to  the  plunger  rod  of  pump,  bolted  both  the  water 
motor  and  pump  to  a  board,  set  it  up  in  the  factory, 
piped  my  suction  pipe  to  the  well  which  was  about 
1000  ft.  away,  then  connected  up  a  l^^-in.  line  from 
my  boiler  feed  pump  to  water  motor,  put  ^-in.  hose 
to  exhaust  pipe  of  water  motor  and  run  it  to  sewer, 
primed  the  pump,  turned  on  the  water  from  the  feed 
pump  and  after  a  little  priming  got  the  pump  started. 
It  works  12  hr.  each  day,  bringing  all  the  water  that 
is  needed  for  the  factory  at  a  cost  of  only  the  price 
of  the  1000  ft.  of  pipe.  A  little  head  work  is  some- 
times needed  for  an  engineer  to  hold  his  job  when 
working  for  a  firm  that  looks  after  only  one  end  of  the 
business.  P.  H. 

(While  the  above  evidently  served  the  purpose  for 
which  it  was  intended,  we  are  inclined  to  question  the 
economy  of  pumping  water  by  this  means.     Editor). 


EFFECT  OF  STEAM  PRESSURE  ON  ENGINE 

I  NOTICED  an  inquiry  on  page  951  of  the  Oct.  1 
issue  of  Practical  Engin,eer  concerning  pressure  in 
the  cylinder  of  an  engine,  and  a  reply  by  R.  E.  T. 
T.  H.  does  not  say  whether  his  engines  are  variable 
or  constant  cutofif. 

R.  E.  T.'s  answer  is  correct  if  they  are  variable 
cutoff  engines,  if  they  are  throttling  engines  the  strain 
on  them  would  not  be  increased  by  raising  the  boiler 
pressure  from  105  to  150  lb.,  or  by  running  condens- 
ing, the  load  being  constant.  It  takes  a  certain 
amount  of  pressure  on  the  piston  to  do  a  certain 
amount  of  work  and  the  governor  regulates  that. 

If  you  were  running  on  105  lb.  boiler  pressure  and 
increased  it  to  150  lb.,  the  fly  balls  on.  the  governor 
would  swing  out  a  little  farther  and  throttle  the 
steam,  and  the  pressure  in  the  cylinder  and  stram  on 
the  engine  would  be  the  same.  Wm.  Carpenter. 


To  ANNEAL  COPPER,  heat  the  metal  to  a  red  heat  and 
cool  it  suddenly  in  cold  water.  This  is  the  same  proc- 
ess by  which  steel  is  hardened,  and  copper  annealed  in 
this  way  is  left  very  soft.  Hammering  causes  it  to 
harden  and  become  springy.  For  this  reason,  when 
working  copper,  so  that  much  bending  or  hammering  is 
done,  the  metal  should  be  frequently  annealed. 
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Expert  Help   When  In  'trouble.      If  You   Want 
Quick,  j^nswer  Enclose  a  Stamp 
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Bearing  Trouble 

J  AM  running  a  150-hp.  Putnam  steam  engine  and  I 
have  to  babbit  the  crosshead  end  of  the  connecting 
rod  about  every  4  months.  I  never  find  it  hot  and 
use  plenty  of  good  oil.  The  crankpin  never  gives  any 
trouble.  This  engine  drives  a  shaft  with  a  water  wheel 
that  carries  nearly  the  whole  load.  At  times  it  speeds 
the  engine  up  somewhat  above  its  normal  speed;  would 
this  help  the  babbit  to  wear  out?  Subscriber. 

A.  The  intermittent  load  conditions  that  you  are 
operating  under  are  severe  on  the  crosshead  connec- 
tions of  an  engine.  As  you  say,  the  bulk  of  the  load  is 
carried  by  the  water  wheel  and  the  engine  is  used  to 
take  care  of  the  fluctuation  of  the  load,  and  sometimes 
the  load  is  too  light  to  hold  the  wheel  down. 

You  can  readily  see  that  at  the  beginning  of  the 
stroke,  there  is  an  impulse  of  steam  acting  on  the 
piston ;  but,  owing  to  the  load  being  carried  mostly 
by  the  water  wheel,  at  some  point  towards  the  end  of 
the  stroke,  the  steam  expands  down  below  back  pres- 
sure, when  the  piston,  to  all  intents  and  purposes,  is 
being  carried  by  the  water  wheel  and  used  as  a  com- 
pressor. 

This  intermittent  action  where  there  is  an  oscil- 
lating motion  (instead  of  a  rotating  motion  the  same 
as  at  the  crankpin)  causes  a  rapid  deterioration  of  the 
babbit,  especially  so  if  it  is  of  a  comparatively  soft 
nature. 

Practically  all  engine  builders  of  today  use  a  phos- 
phor bronze  box  at  the  crosshead  end  of  the  rod.  The 
writer  had  a  trouble  similar  to  yours  in  some  respects. 
The  crosshead  pin  boxes  were  of  a  material  called 
lumin  bronze,  which  had  a  high  coefificient  of  expan- 
sion. The  engine  was  a  tandem  compound  with  shaft 
governor,  direct  connected  to  a  150-kw.,  d.c.  generator. 

Scarcely  a  week  went  by  without  some  trouble  with 
the  box.  Finally  new  ones  of  phosphor  bronze  were 
made  and  installed  and  the  box  was  not  even  taken  up 
during  the  next  G  months.  Of  course,  bronze  boxes 
are  expensive  at  first  cost,  but  they  save  in  shut- 
downs and  overtime. 

As  to  trying  a  different  babbit,  there  are  so  many 
different  brands  of  babbit  peculiar  to  the  several  sec- 
tions of  the  country,  that  it  would  not  be  possible  to 
mention  a  good  babbit  for  your  case,  only  that  there 
is  a  babbit  called  "Gas  Engine  Crankpin  Babbit," 
which  is  used  extensively  by  manufacturers  of  automo- 
bile and  other  gas  and  gasoline  engines.  This  babbit 
costs  in  the  neighborhood  of  70  ct.  a  pound. 

"Parsons  White  Metal,"  to  be  had  in  this  country 
only  from  Cramp's  Shipbuilding  Co.  of  Philadelphia, 
is  an  excellent  metal  for  such  conditions  as  you  have 
to  meet.  It  must  be  scraped  to  an  absolute  fit  or  it 
will  heat.  Do  not  expect  it  to  wear  down  if  scraped 
to  about  half  a  bearing,  but  scrape  it  absolutely  per- 
fect, and  you  have  a  satisfactory  job  that  will  last  as 
long  as  the  engine.  G.  TT  \\^allacc. 


Efficiency  of  Boiler  Joints 

^y^l'AT  IS  the  correct  way  to  figure  the  efficiency  of 
double,  triple  and  quadruple  riveted  butt  and  strap 
joints?  Also,  let  me  have  sketches  of  double  and 
quadruple  riveted  butt  and  strap  joints,  front  and  side 
view.  C.  B.  A. 

A.  In  figuring  the  efficiency  of  a  riveted  joint,  the 
least  possible  resistance  or  force  of  rupture  must  be 
calculated,  in  various  possible  ways.  This  amount 
divided  by  the  strength  of  boiler  plate  for  an  equal 
length,  is  called  the  efficiency  of  the  joint. 
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TYPES    OF    BOILER    JOINTS 

In  double,  triple  and  quadruple  butt  and  strap 
joints,  properly  designed,  failure  should  first  occur  at 
the  outer  row  of  rivets,  by  tearing  of  the  boiler  plate. 
With  this  in  mind,  the  efficiency  can  be  easily  figured 
by  the  formula : 

P  _  D  --  P, 
in  which  P  stands  for  the  pitch  at  outside  row  of  rivets, 
and  D  stands  for  the  diameter  of  driven  rivets. 

Care  should  be  exercised  in  the  proper  designing 
of  the  joint,  or  failure  may  occur  in  some  other  way 
than  tearing  of  the  plates  at  the  outer  row  of  rivets,  as. 
for  instance,  the  shearing  or  crushing  of  rivets,  and  in 
that  case  the  above  formula  would  not  apply. 

F.  W.  B. 


The  Cueko  (Tex.)  Light  and  Power  Co.  expects 
to  build  a  new  dam  and  power  house  several  miles  below 
the  present  dam  to  afford  more  power  than  is  at  present 
available.  Also,  about  the  first  of  the  year  a  large 
steam  plant  will  be  erected  in  the  city  to  take  care  of 
the  patrons  in  times  of  high  water. 
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General  Power  Plant  Questions 

fJOW  much  water  will  1  lb.  of  coal  evaporate? 

2.  A  pump  is  3  in.  in  diameter,  12-in.  ^stroke,  runs 
25  strokes  per  minute;  how  many  cubic  feet  of  water 
will  it  throw  per  hour,  pump  %  full? 

3.  Find  the  safe  working  pressure  on  flat  bottom 
boiler. 

4.  If  you  had  a  boiler  with  2  furnaces  each  6  ft. 
by  3  ft.  what  would  be  the  diameter  of  the  safety 
valve  ? 

5.  What  would  be  the  tensile  strain  on  a  piston 
rod,  piston  36  in.  in  diameter,  steam  pressure  100  lb. 
by  gage,  26-in.  vacuum. 

6.  A  3-in.  check  valve  has  a  45-deg.  bevel  seat, 
what  lift  should  it  have? 

7.  How  would  you  determine  if  your  cylinder  was 
in  line  with  the  crank  shaft,  vertical  engine? 

8.  How  many  pounds  of  water  are  required  per 
I.  hp.  for  a  single  engine,  also  a  triple  expansion? 

9.  What  is  the  advantage  of  forced  draft  over 
natural? 

10.  How  many  inches  of  friction  surface  are  in  a 
journal  16  in.  diam.,  28  in.  long? 

H.  Diameter  of  feed  pump  6  in.,  length  of  stroke 
10  in.  what  is  capacity  of  pump? 

12.  Why  is  it  important  that  shaft  bearings  should 
be  sufificiently  large? 

13.  What  is  the  advantage  if  any  .between  a 
simple  engine  and  a  triple  expansion,  both  working  at 
same  steam  pressure  and  ratio  of  expansion? 

14.  Sketch  an  indicator  card  from  condensing  en- 
gine and  give  rule  for  finding  horsepower. 

15.  Which  is  the  stronger,  a  single  or  double  butt 
strap  joint  and  which  requires  less  rivets? 

16.  Diameter  of  cylinder  36  in.,  pressure  100  lb., 
vacuum  26  in.,  find  diameter  of  piston  rod  required. 

17.  50  lb.  steam,  piston  6  in.,  water  piston  3  in., 
how  high  can  you  force  water? 

18.  Sea  water  60  deg.,  hot  well  110  deg.,  how 
many  pounds  of  cold  water  is  required  to  condense  1 
lb.  of  steam? 

19.  Sketch  indicator  card  from  a  noncondensing 
engine  cutting  ofif  at  half  stroke  so  as  to  show  lack 
of  steam  and  exhaust  lead,  too  small  steam  port  and 
leaky  valve. 

Subscriber. 

A.  The  amount  of  water  that  a  pound  of  coal  will 
evaporate  depends  on  the  temperature  at  which  the 
water  comes  into  the  boiler,  the  pressure  at  which  the 
steam  is  formed,  and  the  kind  of  coal  used. 

Assuming  that  your  water  enters  the  boiler  at  100 
deg.  F.,  and  that  you  are  making  steam  at  125  lb.  boiler 
pressure.  From  the  steam  tables,  the  total  heat  at  125 
lb.  is  1192.2  B.t.u.  The  heat  in  the  water  at  100  deg. 
F.,'from  the  steam  tables,  will  be  68  'B.t.u.,  so  that 
each  pound  of  water  will  take  up  1124.2  B.t.u.  in  the 
boiler.  A  pound  of  bituminous  coal  from  New  River, 
Virginia,  region,  may  be  taken  as  having  15,000  B.t.u.. 
so  that  one  pound  would  evaporate  15,000  -^  1124,  or 
approximately  13.35  lb.  of  water.  This,  of  course,  does 
not  allow  for  the  loss  in  heat  in  the  furnace  and  boiler. 
A  combined  boiler  and  furnace  efficiency  of  60  per  cent 
would  be  very  good  practice,  which  would  give  an 
actual  evaporation  of  0.6  X  13.35,  or  7.95  lb.  of  water 
per  pound  of  coal. 

2.  We  do  not  understand  what  you  mean  by  a 
pump  54  fwll.  Any  reciprocating  pump,  except  the 
vacuum  pump  from  a  surface  condenser,  will  run  more 


than  ^  full  or  not  work.  If  the  pump  had  a  full  cylin- 
der of  water  each  stroke,  the  cubic  feet  of  water  per 
hour  would  be  found  by  multiplying  the  square  of  the 
radius  of  the  piston  by  3.1416,  by  the  length  of  the 
stroke  in  inches,  and  by  the  number  of  strokes  per 
hour,  and  dividing  by  1728.  In  your  case  this  becomes, 
3.1416  X  152  X  12  X  25  X  60 


1728 
or  74  cu.  ft.  approximately. 

3.  It  is  impossible  to  know  the  safe  working  pres- 
sure on  a  flat  bottom  boiler  unless  you  know  the  thick- 
ness of  the  plate,  size  of  the  boiler,  and  the  way  in 
which  it  is  stayed.  No  flat  bottom  boiler  would  be 
used  for  anything  but  low-pressure  heating  without 
staying. 

4.  Determining  the  size  of  a  safety  valve  from  the 
grate  surface  alone  is  not  good  practice,  and  should 
not  be  permitted.  The  Massachusetts  Board  of  Boiler 
Rules,  in  its  catalog,  gives  the  following  figures :  For 
a  safety  valve,  not  spring  loaded,  pressures  50  to  100 
lb.,  a  4-in.  valve  will  take  care  of  28j4  sq.  ft.  of  grate; 
3^-in.  valve,  21%.  Your  boiler  would  have  36  sq. 
ft.,  which  would  require  a  4^-in.  valve.  If  the  valve 
is  spring  loaded,  with  the  same  pressures  between  50 
and  100  lb.,  a  4-in.  valve  will  take  care  of  42^  sq.  ft. ; 
a  33^-in.  valve,  32^  sq.  ft.  It  would  be  necessary, 
therefore,  to  use  a  4-in.  valve. 

The  size  of  valve  should  always  vary  with  the 
pressure  at  which  it  is  to  be  used.  For  instance,  the 
Board  of  Trade  Rules  for  Marine  Work  gives  for  50 
lb.  pressure,  0.576  sq.  in.  per  sq.  ft.  of  grate  area;  for 
100  lb.  pressure,  0.326  sq.  in. ;  for  150  lb.  pressure, 
0.227   sq.   in. 

6.  The  total  strain  on  a  piston  rod  is  found  by 
multiplying  the  area  of  the  piston  in  square  inches  by 
the  difference  in  pressures  between  the  steam  and 
exhaust  sides,  in  pounds  per  square  inch.  The  26  in. 
vacuum  is  equal  to  12.74  lb.  below  atmosphere,  so  that 
the  difference  in  pressures  would  be  100  -f-  13.74,  or 
practically  112-)4  lb-  per  square  inch. 

The  area  of  the  piston  is  found  by  multiplying  the 
square  of  the  radius  by  3.1416.  For  a  36-in.  piston, 
this  would  be  1018  sq.  in.  The  total  pressure  would 
then  be,  112>4  X  1018,  or  approximately  113,600  lb. 

6.  The  area  under  a  check  valve  will  be  the  dis- 
tance between  faces  times  the  circumference,  and  this 
should  equal  the  area  of  the  opening  of  the  valve.  For 
a  45-deg.  bevel,  the  distance  between  surfaces  is  equal 
to  the  lift  divided  by  1.41.  The  circumference  is  equal 
to  3.1416  times  the  diameter,  and  the  area  of.  the  open- 
ing is  equal  to  3.1416  times  the  square  of  the  radius. 

To  find  the  lift,  we  should  then  multiply  the  area 
by  1.41  and  divide  by  the  circumference.  In  your  case, 
the  area  is  3.1416  times  1.5^;  this  is  multiplied  by  1.41 
and' "multiplied  by  the  circumference,  which  is  3.1416 
X  3.  The  lift  would  then  be  1.06  in.,  in  order  that 
there  may  be  the  same  area  around  the  circumference 
of  the  valve  that  there  is  through  the  opening.  This 
is,  of  course,  for  a  straight  lift  valve. 

7.  If  your  vertical  engine  is  set  accurately,  with 
the  cylinder  vertical,  the  easiest  way  to  determine 
whether  it  is  in  line  with  the  shaft  is  to  put  a  stick 
across  the  upper  end  of  the  cylinder,  locate  the  center 
of  the  cylinder  accurately  on  this  stick,  and  drill  a  fine 
hole  through,  then  drop  a  plumb  line  through  this 
hole.  If  the  cylinder  is  in  line,  the  point  of  the  plumb 
bob  will  come  exactly  over  the  center  of  the  shaft,  and 
if  you  caliper  to  the  line  from  the  lower  end  of  the 
cylinder,  the  line  will  hang  central  in  this  lower  end. 
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In  case  the  cylinder  is  not  vertical,  instead  of  using 
a  plumb  line,  stretch  the  line  from  the  upper  end  of 
the  cylinder  so  that  it  will  come  through  the  center 
of  the  shaft,  and  caliper  to  see  if  it  is  central  with  the 
lower  end  of  the  cylinder. 

8.  The  pounds  of  water  required  per  horsepower 
hour  for  an  engine,  will  depend  on  the  type  used.  For 
a  high  speed,  single  cylinder  engine,  a  reasonable  steam 
consumption  is  50  lb.  per  horsepower-hour;  for  a 
Corliss  single  cylinder,  30  lb.;  for  a  high  speed,  triple 
expansion,  25  to  30  lb. ;  for  a  Corliss  triple  expansion, 
12  lb. 

9.  The  advantages  of  forced  draft  are,  first,  the 
lower  investment  cost  for  the  draft  plant  than  would 
be  the  case  if  chimney  draft  were  used,  and  greater 
flexibility  in  the  draft;  that  is,  the  draft  can  be  varied 
quickly  to  suit  the  load  on  the  boilers,  and  over  a  wide 
range. 

10.  The  friction  surface  in  a  journal  is  found  by 
multiplying  the  circumference  of  the  shaft  by  the 
length.  For  a  16-in.  shaft,  the  circumference  is  50.27 
inches,  and  the  length  that  you  give  is  28  in.,  giving  a 
surface  of  1410  sq.  in. 

11.  The  capacity  of  a  feed  pump  is  usually  given 
in  gallons  per  stroke.  There  are  231  cu.  in.  in  a  gallon, 
so  that  we  should  find  the  volume  of  the  pump  cylinder 
in  cubic  inches,  and  divide  by  231.  The  area  of  a  6-in. 
plunger  is  28.27  sq.  in.;  multiplying  by  10  gives  282.7 
cu.  in.,  dividing  this  by  231  gives  1%.  gal.  approxi- 
mately. 

12.  If  a  shaft  bearing  is  not  large  enough  to  carry 
the  weight,  and  pressure,  it  is  likely  to  heat  up,  and 
also  it  will  be  necessary  to  use  a  heavy  lubricant, 
which  will  mean  a  greater  loss  in  power  due  to  the 
friction. 

13.  The  triple  expansion  engine  has  a  less  loss 
from  condensation  of  steam,  and  less  amount  of  live 
steam  required  to  fill  the  clearance  spaces,  and  as  it 
has  3  cranks,  spaced  at  120  deg.  apart,  the  turning 
effect  is  much  more  even  than  where  all  the  power  is 
applied  to  a  single  crank  as  in  a  simple  engine. 

14.  The  method  for  finding  the  horsepower  of  a 
condensing  engine  is  no  different  from  the  noncondens- 
ing.  From  the  indicator  diagram,  find  the  mean  ef- 
fective pressure  in  pounds  per  square  inch ;  then  multi- 
ply this  by  the  length  of  the  stroke  in  feet,  by  the  area 
of  the  piston  in  square  inches,  and  by  the  number  of 
working  strokes  per  minute,  and  divide  by  33,000.  An 
indicator  card  from  a  condensing  engine  would  be  as 
here  shown. 

15.  The  double  butt  strap  joint  is  stronger  and 
requires  fewer  rivets.  The  single  butt  strap  joint  is 
no  stronger  than  a  lap  joint,  and  takes  the  same  num- 
ber of  rivets  as  the  lap  joint. 

16.  The  data  here  is  the  same  as  for  the  fifth  ques- 
tion, and  the  total  pressure  to  be  carried  by  the  piston 
rod  is  113,600  lb.  Assuming  the  tensile  strength  of 
the  rod  as  60,000  lb.,  and  a  factor  of  safety  of  10,  would 
give  as  the  safe  working  strength,  6000  lb.  per  sq.  in.; 
dividing  the  total  pressure  by  this,  gives  an  area  of 
18.93  sq.  in.,  and  from  the  table  of  area  of  circles,  the 
nearest  diameter  of  rod  would  be  5  in.,  which  is  an 
area  of  19.64  sq.  in. 

17.  To  find  the  height  to  which  a  pump  can  lift 
water,  multiply  the  area  of  the  steam  piston  by  the 
steam  pressure,  divide  by  the  area  of  the  water  piston 
and  multiply  by  2.31,  as  one  pound  pressure  will  lift 
water  2.31  ft.  The  area  of  a  6-in.  piston  is  28.27  sq. 
in.;  multiply  by  50  lb.;  divide  this  by  the  area  of  the 
3-in.  piston,  which  is  7.07,  and  multiplying  the  quotient 
by  2.31  gives  46.15  ft.  lift. 


18.  The  number  of  pounds  that  can  be  condensed 
by  a  pound  of  water  raised  from  60  deg.  to  110  deg., 
depends  on  the  pressure  at  which  the  steam  is  con- 
densed. If  we  assume  that  the  steam  comes  to  the 
condenser  at  26  in.  vacuum,  the  heat  to  be  taken  out 
in  order  to  condense  it  will  be  1026.9  B.t.u.  per  pound. 
The  steam  would  be  at  125.5  deg.  F.,  and  would  be 
cooled  down  to  110  deg.,  thus  giving  up  15.5  B.t.u. 
after  it  became  water.  This  added  to  the  1026.9  gives 
1042.4  B.t.u.  to  be  taken  out  of  each  pound  of  steam. 
Each  pound  of  water  will  take  up  110  minus  60,  or  50 
B.t.u.  Dividing  the  heat. taken  from  a  pound  of  steam 
by  the  heat  taken  up  by  a  pound  of  water,  we  get 
20.85  lb.  of  water  to  condense  a  pound  of  steam. 


FIG.    1.      REPRESENTATIVE   INDICATOR   CARD   FROM   A   CONDENS- 
ING  ENGINE 
FIG.  2.     CARD  SHOWING  DATE  ADMISSION  AND  RELEASE,  LEAKY 
STEAM   VALVE   AND   TOO   SMALL   STEAM   PORTS 

19.  The  indicator  card  having  the  characteristics 
specified  would  be  as  shown  herewith.  The  lack  of 
steam  lead  is  shown  by  the  curving  forward  of  the  ad- 
mission line  A.  Small  steam  port  is  shown  by  the 
dropping  ofif  of  the  steam  line  B,  which  should  hold 
up  horizontally  if  the  port  were  sufficiently  large.  The 
leakage  of  the  steam  valve  is  shown  by  the  flatness  of 
the  line  C,  which  should  have  greater  curvature  due 
to  expansion,  as  indicated  by  the  dotted  line,  if  the 
valve  were  tight.  The  late  exhaust  is  shown  by  the 
toe  D,  which  should,  of  course,  drop  to  back  pressure 
quickly,  as  shown  by  the  dotted  line,  if  the  valve 
opened  as  early  as  it  ought.  A.  L.  R. 


It  is  a  CURIOUS  fact  that  when  seventy  per  cent  of 
cerium  is  alloyed  with  thirty  per  cent  of  iron,  the  metal 
thus  produced  possesses  the_  remarkable  property  of  giv- 
ing ofif  a  shower  of  sparks  when  struck  lightly  by  a  steel 
wheel.  This  substance  has  been  used  for  making  auto- 
igniters  for  gas  burners,  miners'  acetylene  lamps  and  cigar 
lighters.  It  has  been  proposed  to  utilize  it  for  igniting 
motor  headlights,  and  even  to  employ  it  as  a  substitute 
for  electric  ignition  in  the  cylinders. — Penberthy  Engi- 
neer and  Fireman. 
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Steam  Flow;  Gage  Connections;  Cable  Strength 

J  HAVE  a  tank  on  the  roof  which  holds  25,000  gal.  of 
water;  it  is  18  ft.  diameter  by  16  ft.  deep.  In  winter 
I  heat  it  so  it  won't  freeze.  I  have  a  ^-in.  pipe  that 
enters  at  the  bottom  through  a  i-in.  Lee  Pinhurt  heater; 
on  the  end  I  have  i-in.  pipe,  i  ft.  long,  for  discharge. 
How  much  steam  will  flow  through  it,  or  how  many 
pounds  of  steam  per  hour  through  the  ^-in.  pipe,  steam 
pressure  at  tank,  75  lb.,  the  }i-'m.  valve  is  wide  open? 

2.  I  have  a  6-ft.  by  14-ft.  return  tubular  boiler,  with 
84  3^-in.  tubes;  the  water  column  connections  are  i%- 
in. ;  gage  glass  cocks  are  %-in.  I  wish  to  put  on  a  pair 
of  Graber  self-closing  cocks,  of  Jenkins  Bros.-  make. 
Would  it  make  any  difference  if  I  bush  them  down  to 
5^-in.  fittings  and  ^-in.  glass,  instead  of  ^-in.  fittings 
and   %-in.  glass? 

3.  Will  you  figure  out,  in  arithmetic,  an  example  so 
I  can  see  how  the  safe  load  on  an  elevator  cable  is  fig- 
ured ?  We  have  /4  by  ^  by  ^-in.  cables.  I  do  not  know 
whose  make  they  are.  Does  one  rule  apply  to  all  sizes 
of  cables  ?  R.  E.  K. 

A.  We  are  unable  to  "find  any  data  relating  to  the 
velocity  with  which  steam  of  any  pressure  will  flow  from 
a  submerged  pipe  into  water. 
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STEAM   PIPING   TO   TANK 

In  the  example  given  the  steam  flows  to  the  water 
through  a  Lee  heater,  which  will  tend  to  produce  the 
same  effect  on  the  steam  that  obtains  in  the  injector.  The 
steam  flows  into  a  vacuum  produced  by  its  condensation, 
and  I  assume  that  the  rate  of  flow  will  approximate  that 
given  in  the  formula  for  the  flow  of  steam  from  an 
orifice  into  the  atmosphere. 

ap 
W  =  — 
70 
in  which  W  =  weight  of  steam  flowing  per  second, 
a  =  area  of  orifice, 

p  =  absolute  pressure  per  sq.  in.  of  steam. 
Substituting   numerical   values   in    the    equation    and 
solving, 

0.049  X  90 

=  0.063  lb.  steam  per  second, 

70 
0.063  X  3600  =  226.8  lb.  steam  per  hour. 

2.  Half-inch  thread  gage  cocks  and  glass  fittings  may 
be  substituted  for  ^-in.  with  perfect  safety,  and  are 
commonly  used  on  the  smaller  sizes  of  boilers. 

3.  No  intelligent  estimate  of  the  proper  working  load 
of  an  elevator  cable  can  be  made  without  knowing  its 
structure  and  ultimate  strength,  for  according  to  the 
material  and  number  of  wires  some  cables  are  more  than 
3  times  as  strong  as  others  of  the  same  size. 

Besides  the  calculated  load,  the  bending  of  the  cable 
around  the  sheave  introduces  a  stress  which  must  be 
taken  into  consideration. 

To  calculate  the  working  load  the  breaking  strength 
must  be  known  and  also  the  bending  stress.  Then  take 
the  ultimate  strength  from  the  tables  in  the  manufactur- 


er's catalog,  divide  this  by  5  and  from  the  quotient  sub- 
tract the  bonding  stress  for  the  maximum  working  load 
For  example :    What  is  the  proper  maximum  working 
load  for  a  ^-in.  mild  steel  elevator  cable  of  6  strands 
with  19  wires  to  the  strand,  running  over  a  sheave  3  ft 
in  diameter,  using  5  as  a  factor  of  safety? 

Catalog  strength  =  13.5  tons. 

13-5-^5=    2.7     ". 
Bending  stress  for  3-ft.  sheave  =    1.6     " 


Maximum  load  ^    i.i 


Scale  in  Boiler 

J  HAVE  a  water-tube  boiler,  an  Erie  City,  which  is 
scaled  badly  with  a  thin,  hard  scale.  I  have  used 
3  kinds  of  boiler  compound,  and  boiled  out  the  boiler 
with  about  20  lb.  of  soda  ash,  and  have  made  scrapers 
of  different  kinds  and  I  can  not  remove  the  scale. 
We  are  using  Lake  Michigan  water.  H.  B. 

A.  Your  scale  troubles  ought  not  to  be  difficult 
as  the  water  from  Lake  Michigan  is  not  a  difficult 
water  to  deal  with  in  steam  boilers.  As  to  com- 
pounds, there  are  compounds  advertised  in  Practical 
Engineer,  which  will  meet  practically  every  condi- 
tion that  may  arise  in  the  way  of  scale  in  boilers. 

You  will  appreciate  the  fact  that  no  matter  what 
the  qualities  of  any  particular  compound  may  be, 
there  sometimes  arises  a  case  that  for  some  reason 
or  other  seems  to  defy  scientific  treatment  by  it. 

Cases  of  this  kind  require  concentrated  thought 
and  study.  The  writer  had  an  experience  once  with 
Lake  Michigan  water  that  for  a  time  seemed  puz- 
zling, and  several  experiments  were  tried  out,  each  a 
little  better  than  the  preceding,  till  perfection  was 
reached. 

There  were  2  300-hp.  horizontal  water-tube  boil- 
ers which  had  a  rapid  circulation  and  a  large  settling 
chamber  in  the  bottom  of  the  rear  tube  manifold,  also 
a  purifying  pan  in  each  drum  of  each  boiler. 

After  a  number  of  trials  and  inspections  we  finally 
stopped  at  the  following  as  giving  as  good  results 
as  could  be  desired :  10  lb.  of  caustic  soda,  5  lb. 
brown  sugar,  4  lb.  of  tannic  acid.  Mix  in  about  40 
gal.  of  water  and  stir  till  dissolved.  (We  used  a 
small  air  jet  for  the  purpose.) 

We  used  a  pint  of  this  mixture  3  times  a  day. 
morning,  noon  and  6  p.  m.,  the  boilers  being  under 
steam  16  hr.  a  day  at  full  capacity  or  more.  This 
pint  of  the  mixture  was  put  in  another  receptacle 
holding  about  50  gal.  and  filled  with  water  and  a  small 
valve  opened  so  as  to  empty  in  about  5  hr.  This  sec- 
ond weak  solution  drained  into  the  pump  receiver  by 
gravity  and  from  there  to  the  boiler  through  an  open 
heater. 

The  boilers  were  blown  at  4  a.  m.  after  being  at 
rest  about  6  hr.  The  blowoff  valve  was  opened  and 
closed  at  once,  just  enough  to  take  away  the  settlings 
in  the  bottom  of  the  rear  manifold  and  not  draw 
too  heavily  on  the  cleaner  water  in  the  boiler. 

We  washed  every  4  weeks,  with  water  at  about 
120  deg.  and  100  lb.  pressure,  which  took  off  all  of 
the  scale  which  was  so  soft  that  it  could  be  crumbled 
in  the  fingers.  Every  6  months  an  ordinary  cone 
shaped  fire  tube  scraper  was  run  through  each  tube 
and  it  was  then  as  clean  as  a  new  one. 

I  will  say,  however,  that  we  had  a  certain  amount 
of  return  water  from  the  factory  proper,  and  in  the 
winter,  from  the  heating  system  as  well. 

G.  H.  Wallace. 
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Bagged  Boiler;  Capacity  of  Feed  Pump 

QUR  boiler  is  bagged  down  about  94  in-  over  the  fire 
or  close  to  the  bridge  wall.  It  has  been  driven  back 
3  times,  they  told  me,  and  2  or  3  holes  have  been  drilled 
in  it  for  rivets.  The  boiler  is  60  in.  by  16  ft.  Is  the 
boiler  safe  to  run  that  way?  The  steam  pressure  is  115 
lb.  and  has  not  been  inspected. 

2.  How  can  I  determine  how  large  a  pump  will  be 
required   for  any  certain   plant  which   may  be  put   up? 

A.  L.  J. 

A.  It  is  not  safe  to  continue  such  a  plate  in  service — 
the  life  of  the  metal  is  exhausted.  The  fact  that  this 
plate  has  made  its  fourth  pilgrimage  downward  warrants 
a  radical  change  in  the  method  of  cleaning  the  boiler. 

2.  A  boiler  feed  pump  should  be  figured  to  take  care 
of  the  maximum  possible  demand  upon  it  when  running 
at  a  moderate  speed.  Each  boiler  horsepower  is  supposed 
to  call  for  30  lb.  of  water  an  hour,  or  approximately 
a  half  cubic  foot,  or  about  4  gal. 


LOCATION   OF   BAG  IN  BOILER 

Practically  any  modern  boiler  can  be  run  at  twice  its 
rated  capacity,  so  that  to  get  the  pump  capacity  required, 
multiply  the  boiler  horsepower  by  2  and  then  by  4,  and 
it  will  give  you  the  pump  capacity  in  gallons  per  hour. 
The  pump  should  not  be  run  faster  than  50  strokes,  or  25 
double  strokes,  a  minute. 

The  pump  makers'  catalog  will,  in  all  cases,  give  you 
the  gallons  capacity  at  about  this  speed. 


Boiler  Furnace  for  Wood 

\yiLL  you  kindly  advise  us  what  you  consider  the  best 
setting  for  a  horizontal  return-tubular  boiler,  78  in. 
by  20  ft.,  to  carry  130-lb.  pressure  and  to  burn  4-ft.  wood, 
slabs  and  edgings? 

What  we  desire  is  the  best  distance  to  place  the  boiler 
above  the  grates  and  also  the  distance  from  the  boiler 
shell  to  the  bottom  of  the  combustion  chamber  and  from 
the  back  head  to  the  rear  wall  of  the  setting.  This  boiler 
has  86  4-in.  tubes.  E.  H. 

A.  There  have  been  a  good  many  dififerent  plans 
put  forward  as  the  best  for  wood  burning.  Oh  analyzing 
them,  the  essential  features  of  success  are  ample  combus- 
tion volume  and  a  proper  arrangement  of  the  grates  so 
that  the  incoming  air  shall  not  bypass  or  escape  to  the 
chimney  without  having  served  its  purpose  in  supplying 
oxygen  for  combustion.  Some  users  have  found  it  de- 
sirable to  slope  the  sides  of  the  furnace  walls  to  a  con- 
siderably narrower  grate  than  the  width  of  the  boiler, 
thus  compacting  the  fuel. 

Others  have  secured  the  same  draft  conditions  by 
blocking  ofif  the  sides  of  the  grates  and  in  some  cases 
it  has  been  found  desirable  to  block  ofif  the  rear  end 
of  the  grate  near  the  bridge  wall.  These  dififerent  ar- 
rangements   depend    largely   upon    the   intensity    of   the 


draft.  If  the  draft  is  very  strong,  it  is  quite  evident  that 
a  smaller  grate  area,  at  the  front  end  of  the  furnace, 
would  bring  the  travel  of  the  air  to  the  best  location  for 
combustion. 

Not  knowing  the  height  of  your  chimney  nor  the 
intensity  of  the  draft,  we  are  unable  to  advise  regarding 
these  items,  but  for  the  height  of  the  shell  from  the  grate 
we  would  advise  a  setting  of  4  ft.  or  4  ft.  6  in.  between 
the  grate  and  boiler  shell  with  the  bridge  wall  sloping 
up  at  an  angle  of  about  30  deg.  with  the  vertical  to  within 
about  18  in.  of  the  shell.  The  combustion  space  back 
of  the  bridge  wall  need  not  be  more  than  3  ft.  deep  from 
the  shell  to  the  floor.  The  space  between  the  rear  of  the 
boiler  and  the  back  wall  should  be  made  about  3  ft.,  this 
distance  having  considerable  to  do  with  the  matter  of 
friction  to  the  passing  of  the  gases.  If  it  is  made  too 
short,  the  gases  have  to  turn  sharp  angles  and  bank  up 
into  quite  an  obstruction.  In  the  matter  of  doors  in  the 
furnace  front,  it  is  desirable  to  make  them  in  2  tiers. 
The  upper  for  firing  the  wood  and  the  lower  for  raking 
the  grates.  The  lower  ones  might  advantageous^  be 
made  12  in.  high  and  the  upper  ones  18  in.  or  2  ft. 


Radiation  From  Steam  Pipe 

UOW  do  you  figure  the  loss  per  hour  due  to  radia- 
tion of  an  uncovered  steam  pipe  2J/2  in.  in  diameter 
and  225  ft.  long,  if  the  steam  pressure  is  100  lb.  and 
the  average  temperature  of  the  air  is  60  deg.  F.?  How 
much  coal  can  be  saved  per  hour?  J.  L. 

A.  Temperature  of  steam  at  100  lb.  gage,  338  deg. 
F.  Difiference  in  temperature  between  steam  and  air,. 
338  —  60  =  278  deg.  F. 

Heat  units  radiated  an  hour  per  square  foot  of 
surface  for  1  deg.  F.  excess  in  temperature  of  steam 
above  air,  for  common  steam  pipe,  0.64. 

Area  of  1  ft.  length  of  2i4-in.  steam  pipe  =  25^  X 
3.1416-^12  =  0.66  sq.  ft. 

Newton's  law  for  radiation  states  that  the  loss  in 
heat  units  per  lineal  foot  is  equal  to  the  continued 
product  of  the  difiference  in  temperature  between  the 
steam  and  the  air,  the  area  in  square  feet  of  1  ft.  length 
of  pipe,  and  the  heat  units  radiated  an  hour  for  1  deg. 
F.  excess  in  temperature  of  steam  above  surround- 
ing air. 

We  then  have  for  loss  per  lineal  foot  of  pipe,  278 
X  0.66  X  0.64  =  117.43  heat  units.  117.43X225  = 
26,721.75  heat  units  total  loss  per  225  ft.  length  of  pipe. 

One  horsepower  =  33,000  ft.  lb.  per  min.  =:  2545 
heat  units  per  hour. 

Loss  in  horsepower  by  radiation  =26,721.75  -^  2545 
=  10.4  hp. 

The  question,  "How  much  coal  can  be  saved  per 
hour?"  we  take  to  mean,  what  would  be  the  saving  if 
pipe  covering  is  used?  From  tests  it  has  been  deter- 
mined that  the  saving  due  to  covering  in  pounds  of 
steam  an   hour  per  foot  is  as  follows : 

Magnesia,  0.726 ;  rock  wood,  0.766 ;  mineral  wool, 
0.757;  fire-felt,  0.689;  Manville  sectional,  0.737;  Man- 
ville  sectional  and  hair-felt,  0.780 ;  Manville  wool-ce- 
ment, 0.728;  Champion  mineral  wool,  0.747;  hair-felt, 
0.714;  Riley  cement,  0.548;  fossil-meal,  0.571. 

In  the  pipe  line  in  question,  there  are  148.5  sq.  ft. 
of  surface ;  assuming  magnesia  pipe  covering  to  be 
used,  the  saving  in  steam  would  be  148.5  X  0.726  = 
107.8  lb.  At  30  lb.  per  hp.-hr.,  the  saving  in  horse- 
power would  be  107 -=- 30=3.59.  Assuming  a  coal 
consumption  of  4  lb.  per  hp.-hr.,  the  saving  in  coal 
would  be  14.36  lb.  an  hour. 
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TIME  TO  WAKE  UP 

In  the  interests  of  exhibitors  at  the  Panama  Expo- 
sition who  will  send  exhibits  from  foreign  countries, 
Congress  has  recently  passed  a  law  which  is  so  worded 
that  it  is  not  only  likely  to  work  great  injury  to  many 
a  manufacturer,  but  is  almost  sure  to  be  made  the  tool 
of  tricksters,  and  blackmailers  to  hamper  American 
industry.  The  first  section  provides  simply  for  the 
free  entry  of  goods  furnished  for  the  Panama  Expo- 
sition, and  is  unobjectionable.  The  other  provisions 
of  the  bill  are,  that  "the  proprietor  of  any  certificate 
of  registration,  copyright,  trade-mark,  or  patent,  issued 
by  a  foreign  government  protecting  any  pattern,  mod- 
el, design,  copyright,  trade-mark  or  manufactured  arti- 
cle, imported  and  exhibited,  may,  upon  presentation 
of  satisfactory  proof  of  such  proprietorship"  obtain  a 
certificate  from  the  branch  ofitice  of  the  Librarian  of 
Congress  and  the  Commissioner  of  Patents  to  be 
established  at  the  exposition,  a  certificate  which  is 
registered,  and  at  the  close  of  the  exposition,  deposited 
in  the  patent  office  at  Washington.  The  bill  goes  on 
to  state,  that  the  person  who  copies,  imitates,  repro- 
duces or  republishes  any  pattern,  design,  copyright, 
or  manufactured  article,  protected  by  the  laws  of  any 
foreign  country,  by  registration,  copyright  or  other- 
wise, which  shall  be  imported  for  exhibit  at  the  Pan- 
ama-Pacific International  Exposition,  shall  be  held  to 
infringe  on  the  right  of  the  proprietor,  and  goes  on  to 
specify  the  penalties  by  which  such  an  infringement 
is  to  be  punished. 

Unfortunately,  many  foreign  governments  issue 
patents,  trade-marks,  and  copyrights,  without  exam- 
ination of  the  novelty,  originality,  or  scope  or  owner- 
ship of  the  special  pattern. 

It  would,  therefore,  under  the  provisions  of  the 
law  just  passed,  be  possible  for  any  foreigner,  or  for 
that  matter,  for  an  American,  to  register  with  a  for- 
eign government,  a  design  of  textiles,  or  of  any  man- 
ufactured article,  which  was  a  plain  copy  of  articles 
made  in  America,  to  send  such  registered  articles  to 
the  exposition  and  register  them  under  the  special  act, 
and  then,  by  virtue  of  this  bill,  to  prevent  the  original 
American  manufacturer  from  making  his  own  product 
during  the  period  of  3  yr.  In  effect,  the  law  makes  it 
possible  for  any  foreign  government  to  grant  to  any- 
one a  patent  protecting  him  in  the  United  States  dur- 
ing the  period  of  3  yr.  without  regard  to  our  own 
patent  laws,  and  makes  our  citizens  liable  for  infring- 
ing any  alleged  rights  of  any  foreign  manufacturer 
under  a  registration  of  his  patent  in  his  own  country. 
This  feature  of  the  bill  is  dangerous,  and  carries  op- 
portunity for  great  confusion  and  great  injury  to  the 
manufacturers  of  the  United  States.  It  should  be 
amended  so  that  the  objectionable  provisions  are  elim- 
inated, or  have  power  for  harm  annulled.  The  act  is 
entitled  H.  R.  7595,  Providing  for  the  Free  Importa- 
tion of  Articles  Intended  for  Foreign   Buildings  and 
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Exhibits  at  the  Panama-Pacific  International  Exposi- 
tion, and  for  the  Protection  of  Foreign  Exhibitors.  It 
would  be  well  for  any  manufacturer  of  any  article  of 
special  design,  to  get  a  copy  of  this  bill  and  study  its 
provisions  and  then  act  to  protect  his  own  interests  in 
the  matter. 


NEWS  NOTES 

Elgin,  III.,  authorized  a  bond  issue  of  $162,000 
recently,  to  build  an  electric  light  plant. 

An  electric  light  plant  for  Whitesburg,  Ky.,  is 
practically  assured.  Ira  Fields,  Jr.,  and  others  of  Har- 
lan, Harlan  County,  are  laying  plans  for  the  early  in- 
stallation of  the  plant. 

Plans  for  the  new  electric  light  plant  for  the  vil- 
lage of  Manito,  111.,  have  been  agreed  upon  and  the 
blueprint  of  the  structure  is  now  being  made.  Reeves 
and  Baillie  of  Peoria  are  the  architects. 

Dan  Cubberly,  for  many  years  with  Geo.  B.  Carpen- 
ter and  Co.,  has  been  made  vice-president  of  the  Julius 
Pearse  Fire  Department  Supply  Co.,  304-305  Jacobson 
Building,  Denver,  Colorado,  and  will  devote  his  time  to 
the  Eureka  line  of  fire  hose. 

The  Public  Service  Commission  has  issued  an  order 
granting  permission  to  the  Northern  New  York  Utilities, 
Inc.,  to  construct  and  operate  a  hydro-electric  plant  on 
the  Beaver  River  near  the  hamlet  of  Belfort,  Lewis  Co., 

N.  Y. 

Sauer  &  Hahn  are  preparing  plans  and  specifications 
for  a  mill  building  and  power  plant  to  be  erected  on 
Main  St.,  Manayunk,  Philadelphia,  for  A.  T.  Baker  Co., 
Main  and  Carson  St.,  Manayunk.  The  new  building  will 
be  4  stories,  70  by  200  ft.,  and  constructed  of  reinforced 
concrete  with   metal   sash. 

W'ork  was  started  recently  at  the  Scott,  Pa.,  col- 
liery at  excavating  for  the  erection  of  a  big  central  power 
plant.  The  new  plant  will  be  a  cement  block  building. 
This  plant,  when  completed,  will  be  one  of  the  largest 
power  plants  in  the  region.  It  will  supply  power  to  Hick- 
ory Ridge,  Pennsylvania,  Richards  and  Scott  collieries. 

The  C.  &  C.  Electric  &  Mfg.  Co.,  of  Garwood, 
N.  J.,  announces  the  following  additions  to  its  sales  staff: 
Robertson-Cataract  Electric  Co.,  37  Court  Building, 
Buffalo,  N.  Y. ;  The  Gurley  Engineering  Co.,  Ellsworth 
Building,  Chicago.  111. ;  F.  L.  Robbins,  Grubb  Building, 
Salisbury,  N.  C. 

Directors  of  Jonesboro,  Ark.,  State  Agricultural 
College  have  decided  to  rebuild  at  once  the  power  plant 
destroyed  by  fire  recently.  A  rough  sketch  of  the  pro- 
posed building  already  has  been  made.  Arrangements 
have  been  made  with  the  city  light  company  to  furnish 
lights  until  the  plant  can  be  rebuilt.  A  temporary  heating 
and  water  service  will  be  arranged  at  the  college. 

At  Albany,  Mo.,  a  contract  has  been  awarded  for 
the  installation  of  improvements  at  the  electric  power 
house.  All  machinery  to  be  installed  is  to  be  the  best 
and  latest  obtainable,  including  a  heavy  duty,  150-hp. 
Murray-Corliss  engine,  the  best  generator  that  could  be 
obtained,  a  Blake-Knowles  400-hp.  heater,  a  400-hp. 
boiler  feed  pump  in  addition  to  the  one  in  use,  Murray 
Iron  Works  150-hp.  boiler  complete  with  full  shaking 
grates,  steam  traps  and  steam  separators,  4-panel  switch- 
bonrd  with  full  equipment. 


On  October  20,  Frank  E.  Getts  took  charge  as  dis- 
trict sales  manager  of  the  Chicago  Office  of  the  Alberger 
Pump  and  Condenser  Co.,  of  New  York.  At  the  time 
of  his  appointment  to  this  position  Mr.  Getts  was  engi- 
neer in  the  Chicago  of^ce  of  the  General  Electric  Co., 
and  in  connection  with  important  steam  turbine  instal- 
lations is  well  known  throughout  the  United  States. 

A  new  firm  has  been  incorporated  under  the  name 
of  the  Thomas  C.  Warley  Co.,  which  is  entirely  inde- 
pendent of  the  old  Thomas  C.  Warley  &  Co.,  although 
both  firms  will  be  located  at  221  South  Front  St.,  Phila- 
delphia. The  officers  of  the  new  firm  are  E.  A.  Tygert, 
president ;  H.  Bentley  Smith,  vice-president  and  general 
manager ;  and  E.  Wilson,  treasurer.  The  new  firm  will 
make  a  specialty  of  lubricants. 

Recently,  a  notable  meeting  of  big  electrical  men 
was  held  at  Association  Island  in  Lake  Ontario,  to  dis- 
cuss the  advancement  of  the  electrical  industry  as  a 
whole. 

Samuel  Tnsull,  of  the  Commonwealth  Edison  Co., 
Chicago,  spoke  of  past  and  present  methods  of  distribu- 
tion, and  stated  that  the  central  station  is  changing  from 
a  lighting  business  to  a  power  business.  He  showed  that 
by  energetic  pushing  to  secure  power  load,  the  load  fac- 
tor has  in  some  cases  been  raised  from  30  per  cent  to 
about  45  per  cent.  He  stated  that  over  25  per  cent  of 
the  kilowatt  output  of  his  company  is  consumed  in 
lighting  load,  but  that  47  per  cent  of  its  total  income  is 
derived  from  the  lighting  load. 

Dr.  C.  P.  Steinmetz,  speaking  of  future  development, 
stated  that  while  30,000-hp.  is  the  present  largest  gen- 
erator, larger  units  will  be  built  when  there  is  demand  for 
them.  Electrical  transmission  is  now  carried  at  140,000 
volts  over  a  distance  of  200  miles,  covering  from  10,000 
to  20,000  square  miles,  so  that  the  interlinking  of  great 
transmission  systems  is  decidedly  possible  for  the  future. 

In  the  discussion  of  public  utility  corporations,  it 
was  shown  that  present  development  favors  the  prin- 
ciple of  the  franchise  revokable  at  any  time,  with  the  pro- 
vision that  the  community  must  pay,  to  the  holder  ol  the 
franchise,  what  a  reliable  commission  determines  to  be 
the  correct  value  of  the  property.  Also,  it  was  estimated 
that  $8,000,000  a  week  of  fresh  capital,  or  $40,000,000  a 
year,  could  be  profitably  used  for  the  next  5  yr.  in  de- 
velopment of  the  use  of  electrical  energy  in  the  United 
States.  In  order  to  get  this  amount  of  capital,  it  is 
necessary  to  educate  the  investors  as  to  the  stability  of 
the  business  and  the  certainty  of  a  steady,  fair  return  on 
capital  used  by  public  utility  companies. 

Senator  Howland,  of  Massachusetts,  stated  that  any 
company  which  was  operated  with  the  idea  of  giving  the 
public  the  best  service  at  a  fair  remuneration  for  the 
capital  employed,  would  have  nothing  to  fear  from  gov- 
ernment ownership  or  oppressive  regulation. 

The  Society  for  Electrical  Development,  which  is  or- 
ganized for  broad  effort  in  promoting  and  popularizing 
electrical  service,  was  a  prominent  topic  of  discussion, 
with  the  certainty  in  sight  that  it  will  soon  be  ready  to 
do  business  by  preparing  articles  and  advertising  for 
popular  magazines,  and  advertising  copy  for  local  deal- 
ers, and  by  the  preparation  of  motion  picture  films,  show- 
ing the  use  of  electrical  apparatus. 

The  thought  behind  the  Society  is  to  assist  manufac- 
turers of  electrical  machinery  and  devices  in  the  sale  of 
their  goods,  and  to  assist  the  electric  companies  in  pro- 
viding a  market  for  their  current. 
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tJ^ew  Ideas  In  t^al^ing,   ^u^ing  and  Selling 


WESTERN  STATIONARY  ENGINE 

Use  of  Water  Vapor  in  Gas  Engine  Reduces  Its 

Weight  and  Initial  Pressure  Without 

Reduction  in  Power 

TO  overcome  the  severe  strains  upon  the  piston, 
connecting  rod  and  crankshaft  as  well  as  to  re- 
duce the  size  and  weight  of  the  flywheel,,  the 
Western  Gas  Engine  Corporation  of  Los  Angeles, 
Calif.,  injects  water  vapor  with  the  fuel  into  the  cylin- 
der. By  this  simple  expedient  the  water  vapor  is 
flashed  into  steam  at  the  time  of  the  explosion.  This 
change  absorbs  heat  from  the  gases,  thus  reducing  the 
peak  in  the  pressure  at  the  beginning  of  the  stroke, 
which  is  given  up  as  power  as  the  steam  and  gases  ex- 
pand later  in  the  stroke. 


stroke  and  developing  the  same  power  with  much  less 
strain  and  wear  on  all  working  parts  than  where  no 
water  vapor  is  injected. 

Low  grade  fuels,  even  to  38  gravity  tops  or  top- 
pings, it  is  claimed,  can  be  burned  in  Western  engines 
without  gumming  up  the  valves  and  causing  other 
troubles.  This  feature  effects  considerable  saving  in 
the  cost  of  fuel. 

Comparison  of  the  accompanying  indicator  cards 
illustrates  the  efifect  of  the  water  vapor  in  the  cylinder. 
These  cards  were  taken  from  an  engine  under  similar 
conditions,  No.  1  without  water  vapor  and  No.  2  with 
water  vapor ;  the  former  has  300  lb.  initial  pressure  and 
an  area  of  1.82  sq.  in.,  the  latter  has  an  initial  pressure 
14  per  cent  less  and  an  area  9.89  per  cent  greater  than 
No.  1. 


PIG.   1.     VIEW  OF  WESTERN  STATIONARY  GAS  ENGINE 


To  accomplish  this  result,  the  vaporizer  transforms 
the  liquid  fuel  into  a  gaseous  vapor,  intimately  mixed 
with  air  and  finely  divided  water  vapor,  a  combination 
that  produces  an  expansive  and  continuous  combustion, 
exerting  pressure  on  the  piston  throughout  its  entire 


The  bed  of  Western  engines  is  of  rigid  design  with 
main  bearings  set  at  an  angle  so  that  the  thrust  of  the 
working  stroke  does  not  come  on  the  parting  line  be- 
tween box  and  cap.  The  cylinder  is  fastened  to  its  seat 
on  the  bed,  and  is  water-jacketed  as  is  also  the  cylinder 
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head.  The  piston  is  of  the  long  trunk  type  with  4 
lap-joint  rings  and  the  wristpin  is  inserted  and  fastened 
in  place  from  the  front  end.  So  there  are  no  holes 
through  the  piston  walls. 

Flywheels  are  provided  with  split  hubs  and  rigidly 
clamped  to  the  shaft  but  are  also  keyed.  To  the  fly- 
wheel hub  is  attached  the  centrifugal  governor  which 
controls  the  speed  on  the  hit-and-miss  principle.  By 
turning  a  thumbscrew,  the  speed  of  the  engine  can 
be  varied  to  suit  requirements  while  the  engine  is  in 
operation.  The  movement  of  the  pump  crosshead 
serves  also  to  operate  the  igniler  which  is  of  the  make- 
and-break  type. 


It  was  the  complaint  of  the  former  that  the  Chicago 
concern  had  incorporated  in  1900  under  the  name 
"Keystone"  with  the  deliberate  intention  of  commit- 
ting frauds  upon  the  trade,  and  the  court  holds  that 
such  was  the  case,  despite  the  fact  that  the  product 
of  the  company  was  not  marked  with  the  trade-mark, 
nor  sold  as  "Keystone"  grease.  The  chief  witness 
in  the  trial  was  the  firm  of  Hibbard,  Spencer  &  Bart- 
lett,  of  Chicago,  which  submitted  a  bid  for  a  govern- 
ment contract  for  Keystone  Grease,  and  which  by 
mistake  called  upon  the  Chicago  "Keystone"  company 
for  estimates.  The  order  was  awarded  to  the  Hibbard 
concern,  but  on  delivery  the  fraud  was  discovered. 

In  declaring  the  Chicago  "Keystone"  an  infringer 
of  the  rights  of  the  Pennsylvania  company,  the  court 
took  into  consideration  the  proven  fact  that  a  number 
of  garage   owners   had  been    misled   into   buying  the 


FIG.  2.     CARDS  FROM  WESTERN  ENGINE;   NO.  1  WITHOUT  WA  I  KH 
VAPOR,   NO.   2   WITH  WATER  VAPOR 

Simplicity  of  the  valve  arrangement  is  evident  from 
Fig.  3,  which  is  a  cross-sectional  view  through  the 
working  end  of  the  cylinder.  As  the  inlet  valve  opens, 
the  piston  is  moving  forward  in  its  cylinder  on  its  first 
stroke  and  the  air  rushes  in  taking  up  correct  quantities 
of  fuel  and  water  which  are  thoroughly  vaporized  and 
mixed  with  the  air  in  passing  over  the  hot  exhaust 
valve  head,  thereby  helping  to  keep  the  valve  cool  and 
making  it  much  more  durable  than  passing  on  into 
the  cylinder.  The  engine  works  on  the  4-cycle  prin- 
ciple. 


T' 


"KEYSTONE"  A  VALID 
TRADE-MARK 

HE  word  "Keystone"  as  applied  to  greases  and 
lubricating  oils  belongs  to  Augustus  C.  Buzby, 
doing  business  as  the  Keystone  Lubricating  Co., 
because  of  his  introduction  of  his  product  under 
that  name  in  1885.  This  is  the  decision  of  the  United 
States  District  Court  for  the  Northern  District  of 
Illinois.  The  suit  in  which  the  validity  of  this  trade- 
mark was  established  was  fought  between  the  Key- 
stone Lubricating  Co.,  of  Philadelphia,  Pa.,  and  the 
Keystone  Oil   &  Manufacturing  Co.,  of  Chicago,   111. 


PIG.    3.      CROSS  SECTIONAL    VIEW    THROUGH    WORKING    END    Ot' 

CYLINDER 

wrong  "Keystone"  product,  finding  upon  delivery  that 
"Banana"  Grease  and  similar  lubricants  had  been 
shipped  by  the  Chicago  company.  The  court  there- 
upon decided  that  "the  complainant  having  a  valid 
trade-mark,  the  defendant  had' no  right  to  use  the 
word  'Keystone'  in  its  corporate  name,  so  far  as  the 
sale  of  lubricating  grease  by  it  is  concerned,  if  the 
public  is  thereby  misled.  The  instances  cited  show 
that  the  similarity  of  names  causes  confusion  and  mis- 
take, and  are  thought  to  be  sufficient  to  justify  the 
claim  of  fraud  made  by  the  bill.  Defendant  does  not 
infringe  the  trade-mark  by  marking  his  goods,  but 
by  using  the  same  name  to  indicate  its  product.  Con- 
fusion and  mistake  result,  and  this  is  sufficient  to 
entitle  the  complainant  to  the  relief  prayed." 

The  court  ordered  that  the  Chicago  concern  should 
incorporate  its  lubricating  grease  business  under  some 
other  name,  or  adopt  some  other  plan  to  avoid  in- 
fringement. 
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ELLIOTT  VERTICAL-CYLIN- 
DRICAL HEATER 

ONE  of  the  recently  developed  types  of  feed 
water  heaters  which  have  been  placed  upon 
the  market  by  the  Elliott  Co.  of  Pittsburgh,  is 
known  as  the  vertical-cvlindrical  heater,  type 
CD.  This  is  made  of  cylindrical  cast-iron  flanged  sec- 
tions, flanges  being  machined  and  the  different  sections 
held  together  by  bolts,  with  joints  made  tight  by  the 
use  of  special  gaskets.  The  general  form  of  the  heater 
will  be  noted  in  Fig.  1,  and  it  will  be  seen  that  the 
top  head  is  provided  with  a  vent  for  removing  the 
accumulated  air  and  gases  formed  in  the  heater. 

For  this  type  of  heater,  a  cutout  valve  is  provided, 
which  consists  of  a  combined  separator  plate  and 
valve.  A  bronze  ring  inserted  in  one  of  the  outer 
grooves  acts  as  a  valve  ring,  and  bears  on  the  valve 


flow  between  the  heating  chamber  and  overflow  box. 

The  contents  of  the  overflow  box  runs  to  waste 
through  the  water  sealed  opening,  or  when  back  pres- 
sure is  carried  on  the  heater,  the  outlet  to  this  chamber 
is  provided  with  a  float  actuated  trap. 

Water  is  admitted  through  a  balanced  valve  con- 
trolled by  a  ventilated  float,  and  is  discharged  into  a 
cast-iron  conduit,  which  conveys  the  Avater  to  the 
spray  box  which  has  4  or  more  V-shaped  arms  with 
saw-tooth  edges,  over  which  the  water  floAvs  to  the 
top  distributing  pan,  then  flowing  in  an  inward  direc- 
tion, falls  on  a  cascade  pan  beneath,  over  which  it 
flows  in  an  outward  direction,  falling  from  cascade 
to  cascade,  until  it  passes  over  the  outer  edge  in  a  thin 
sheet  into  the  sediment  pans  below.  It  then  flows  in 
an  inward  direction,  falling  on  another  cascade  pan 
beneath,  and  so  on  until  it  finally  drops  into  the  water 
chamber. 

As  the  water  flows  over  the  ridges  of  the  cascade 
pans,  it  is  broken  up  a  number  of  times,  and  in  ap- 
proaching the  outer  edge,  its  depth  gradually  decreases 
until  in  the  form  of  a  thin  sheet  it  passes  over  the 
outer  edge  into  the  pan  beneath. 

A  central  column  supports  the  pans  in  such  a  way 
that  each  individual  set  is  rotatable  about  its  center 
fastening  independently  of  the  adjacent  set.  The  cas- 
cade pans  are  made  in  2  sections,  bolted  together,  and 
are  not  intended  to  be  removed  from  the  heater  for 


FIG.    1.      ELLIOTT    VERTICAL- 
CYLINDRICAL    HEATER     SHOWING 
GENERAL  ARRANGEMENT 


FIG.    2.      A^IEW   OF   COMBINED   CUTOUT   VALVE 
AND    SEPARATOR   REMOVED  FROM  HEATER 


FIG.    3.      PUMP    SUCTION    AS 
APPLIED    TO    HORIZONTAL- 
CYLINDRICAL  HEATERS 


seat  in  the  steam  nozzle  of  the  heater.  The  combined 
valve  and  separator  is  mounted  to  slide  on  supporting 
studs.  One  end  of  the  valve  stem  extends  through 
and  has  a  threaded  engagement  with  a  bar  extending 
across  the  seat;  the  other  end  extends  through  the 
wall  of  the  heater  and  is  provided  with  the  usual  valve 
wheel. 

By  manipulating  the  valve  wheel,  the  heater  can 
be  put  in  and  out  of  service  at  will.  The  advantage 
of  this  construction  is  that  the  piping  of  the  heater  is 
simplified  as  well  as  cheapened,  by  eliminating  the 
gate  valve  on  the  heater  steam  inlet. 

Attached  inside  the  shell  of  the  vertical  heater, 
below  the  inlet  nozzle,  is  the  overflow  box,  which  con- 
ducts the  oil  and  entrainment  caught  by  the  separator 
to  the  overflow  outlet.  A  horizontal  opening  on  the 
inside  wall  acts  as  a  skimmer  for  the  light  impurities 
floating  on  the  water  surface,  and  provides  an  over- 


cleaning  purposes.  The  sediment  pans,  however,  are 
built  in  segments,  the  number  and  size  depending  on 
the  size  of  the  heater.  They  are  substantially  fastened 
to  the  cascade  pans  but  in  such  a  manner  that  no  scale 
can  lodge  on  their  supports  to  prevent  their  ready 
removal  through  the  cleaning  doors  on  the  side  of  the 
casing.  To  clean  the  cascade  pans,  each  pan  is  rotated 
in  front  of  the  cleaning  door,  the  absence  of  the  sedi- 
ment pan  segments  allowing  ample  room  for  scraping 
off  any  scale  formed. 

A  modification  of  the  vertical-cylindrical  type  is 
ilie  horizontal-cylindrical  heater,  the  most  important 
difference  being  that  the  shell  is  placed  horizontally 
instead  of  vertically.  In  this  type,  the  water  enters  the 
heater  and  is  distributed  through  2  spray  boxes. 
Heaters  of  this  style  are  built  in  capacities  up  to  and 
including  50,000  hp.,  and  can  be  furnished  either  with 
or  without  the  cutout  valve. 
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EXTRA  HEAVY  PIPE 

Norn. 

Int. 
Diam. 

Int. 
Area 

Metal 

Contents 
cu.  ft.  per 

List 

Size 

Tliick- 

Wt.  per 
Ft.  Lb. 

Price 

In. 

In. 

Sq.  in. 

ness,  In. 

1  Ft. 

per  Ft. 

Length 

4 

.215 

.0363 

.095 

.314 

.00023 

.12 

.302 

.0710 

.119 

.535 

.00047 

.075 

1 

.423 

.1405 

.120 

.738 

.00097 

.075 

^ 

.546 

.2341 

.147 

1.087 

.00161 

.11 

J 

.742 

.4324 

.154 

1.473 

.00295 

.15 

1 

.957 

.7193 

.179 

2.171 

.00493 

.22 

li 

1.278 

1.283 

.191 

2.996 

.0088 

.30 

U 

1.500 

1 .  767 

.200 

3.631 

.0122 

.365 

2 

1.939 

2.953 

.218 

5.022 

.0204 

.505 

2i 

2.323 

4.238 

.270 

7.661 

.0293 

.77 

3 

2.900 

6.605 

.300 

10.252 

.0457 

1.03 

3i 

3.364 

8.888 

.318 

12.505 

.0616 

1.25 

4 

3.826 

11.497 

.337 

14.983 

.0796 

1.50 

4* 

4.290 

14.455 

.355 

17.611 

.100 

1.80 

5 

4.813 

18.194 

.375 

20.778 

.1265 

2.08 

6 

5.761 

26.066 

.432 

28.573 

.1805 

2.86 

7 

6.625 

34.471 

.500 

38.048 

.24 

3.81 

8 

7.625 

45.663 

.500 

43.388 

.317 

4.34 

9 

8.625 

58.426 

.500 

48.728 

.406 

4.90 

10 

9.750 

74.662 

.500 

54.735 

.518 

5.48 

U 

10.750 

89.76 

.500 

60.075 

.634 

6.10 

12 

11.750 

108.41 

.500 

65.415 

.754 

6.55 

DOUBLE  EXTRA  HEAVY  PIPE 


Nom. 

Int. 
Diam. 

Int. 
Area 

Metal 

Contents 
Cu.  ft.  per 

List 

Size 

TJiick- 

Wt.  per 
Ft.  Lb. 

Price 

In. 

In. 

Sq.  In. 

ness.  In. 

1  Ft. 

per  Ft. 

Length 

i 

.252 

.0499 

.294 

1.714 

.00033 

.32 

1 

.434 

.1479 

.308 

2.440 

.00097 

.35 

1 

.599 

.2818 

.358 

3.659 

.00188 

.37 

li 

.896 

.6305 

.382 

5.214 

.00428 

.525 

U 

1.100 

.9503 

.400 

6.408 

.00646 

.65 

2 

1.503 

1.774 

.430 

9.029 

.0121 

.91 

2i 

1.771 

2.461 

.552 

13.095 

.0168 

1.37 

3 

2.300 

4.155 

.600 

18.583 

.0285 

1.86 

34 

2.728 

5.844 

.636 

22.850 

.0402 

2.30 

4 

3.152 

7.803 

.674 

27.541 

.0536 

2.76 

4i 

3.580 

10.06 

.710 

32.530 

.0694 

3.26 

5 

4.063 

12.96 

.750 

38.552 

.0900 

3.86 

6 

4.897 

18.84 

.864 

53.160 

.1295 

5.32 

7 

5.875 

27.11 

.875 

63.079 

.1880 

6.35 

8 

6.875 

37.12 

.875 

72.424 

.2580 

7.25 

0 
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EXPLANATORY  NOTES  ON 
FLANGED  FITTINGS 

1 — Standard  and  e.\tra  heavy  reducing  elbows  carry  same  dimen- 
sions  center  -to  face   as  regular  elbows  of   largest   straight   size. 

2 — Standard  and  extra  heavy  tees,  crosses  and  laterals,  reducing 
on  run  only,  carry  same  dimensions  face  to  face  as  largest  straight 
size. 

3 — If  flanged  fittings  for  lower  working  pressure  than  125  lb.  are 
made,  they  shall  conform  in  all  dimensions,  except  thickness  of  shell, 
to  this  standard  and  shall  have  the  guaranteed  working  pressure 
cast  on  each  fitting.  Flanges  for  these  fittings  must  be  standard 
dimensions. 

4 — Where  long  radius  fittings  are  specified,  it  has  reference  only  to 
elbows  which  are  made  in  2  center  to  face  dimensions  and  to  be 
known  as  elbows  and  long  radius  elbows,  the  latter  being  used  only 
when   so   specified. 

5 — All  standard  weight  fittings  must  be  guaranteed  for  125  lb. 
working  pressure  and  extra  heavy  fittings  for  250  lb.  working  pres- 
sure, and  each  fitting  must  have  some  mark  cast  on  it  indicating 
the   maker   and    guaranteed   working   steam    pressure. 

6 — All  extra  heavy  fittings  and  flanges  to  have  a  raised  surface  of 
1/16  in.  high  inside  of  bolt  holes  for  gaskets.  Standard  weight  fit- 
tings and  flanges  to  be  plain  faced.  Bolt  holes  to  be  %  in.  larger 
in  diameter  than  bolts.     Bolt  holes  to  straddle  center  line. 

7 — Size  of  all  fittings  scheduled  indicates  inside  diameter  of  ports, 
except  for  extra  heavy  fittings  14  in.  and  larger  when  the  port  diam- 
eter  is    %    in.   smaller  than  nominal   size. 

8 — The  face  to  face  dimension  of  reducers,  either  straight  or 
eccentric  for  all  pressures,  shall  be  the  same  face  to  face  as  given  in 
table  of  dimensions. 
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STANDARD   FLANGED  FITTINGS 

STRAIGHT  SIZKS 
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PRACTICAL  REFERENCE  TABLES 


EXPLANATORY  NOTES 

9 — Square  head  bolts  with  hexagonal  nuts  are  recommended.  For 
bolts,  1  %  in.  diameter  and  larger,  studs  with  a  nut  on  each  end  is 
satisfactory.  Hexagonal  nuts  for  pipe  sizes  1  to  46  in.,  on  125-lb. 
standard,  and  1  to  16  in.  on  250-lb.  standard  can  be  conveniently 
pulled  up  with  open  wrenches  of  minimum  design  of  heads.  Hexag- 
onal nuts  for  pipe  sizes  48  to  100  in.  on  125-lb.,  and  18  to  48  in. 
on  250-lb.  standards,  can  be  conveniently  pulled  up  with  box 
wrenches. 

10 — Twin  elbows,  whether  straight  or  reducing,  carry  same  dimen- 
sions center  to  face  and  face  to  face  as  regular  straight  size  ells  and 
tees.  Side  outlet  elbows  and  side  outlet  tees,  whether  straight  or 
reducing  sizes,  carry  same  dimensions  center  to  face  and  face  to 
face  as  regular  tees  having  same  reductions. 

11 — Bull  head  tees  or  tees  increasing  on  outlet,  will  have  same 
center  to  face  and  face  to  face  dimensions  as  a  straight  fitting  of 
the  size  of  the  outlet. 

12 — Tees  and  crosses  9  in.  down,  reducing  on  the  outlet,  use  the 
same  dimensions  as  straight  sizes  of  the  larger  port.  Sizes  10  in.  and 
up,  reducing  on  the  outlet  are  made  in  2  lengths  depending  on  the  size 
of  the  outlet  as  given  in  the  table  of  dimensions.  Laterals  3  Vz  in. 
and  down,  reducing  on  the  branch,  use  the  same  dimensions  as 
straight  sizes  of  the  larger  port. 

13 — Sizes  4  in.  and  up,  reducing  on  the  branch,  are  made  in  2 
lengths  depending  on  the  size  of  the  branch  as  given  in  the  table  of 
dimensions.  The  dimensions  of  reducing  flanged  fittings  are  always 
regulated  by  the  reductions  of  the  outlet  or  branch.  Fittings  re- 
ducing on  the  run  only,  the  long  body  pattern  will  always  be  used. 
Y's  are  special  and  are  made  to  suit  conditions.  Double  sweep  tees 
are  not  made  reducing  on  the  run. 

14 — Steel  flanges,  fittings  and  valves  are  recommended  for  super- 
heated steam. 
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PROGRESS  OF  THE  PANAMA- 
PACIFIC  EXPOSITION 

DIRECTOR  of  Works,  D.  H.  Connick,  of  the  ex- 
position, has  officially  announced  that  all  the 
main  exhibit  palaces  will  be  completed  9  months 
before  the  date  of  opening  of  the  exposition, 
February  20,  1915.  To  give  an  idea  of  the  preliminary 
work  that  has  been  done,  71  acres  of  land  have  been 
reclaimed  from  the  Bay  of  San  Francisco;  a  high- 
pressure  water  system  for  fire  purposes  is  nearly  in- 
stalled; a  low-pressure  water  system  for  service  is  well 
advanced,  and  an  extensive  drainage  system  is  com- 
pleted so  far  as  the  amusement  concessions  and  for- 
eign nations  district  is  concerned,  and  is  being  com- 
pleted in  the  main  exhibit  district  as  the  foundations 
for  the  buildings  are  put  in.  Underground  conduits 
for  electric  wires  for  the  transmission  of  light  and 
power  are  in  the  same  state  of  progress. 

Ten  of  the  big  palaces  which  will  constitute  the 
main  exhibit  feature  are  under  construction,  the  floor- 
ing of  all  being  practically  completed  and  the  frame- 
work of  3  now  rising.  Streets,  avenues  and  paths  are 
laid  out,  tracks  ready  for  conveying  material  and 
machinery  to  all  parts  of  the  grounds,  and  a  com- 
modious harbor  on  the  water  front  is  receiving  steam- 
ers daily  with  lumber  and  other  building  supplies. 
The  great  Machinery  Building  is  erected,  roofed  and 
floored,  and  is  receiving  its  covering  and  the  cornices 
and  pillars.  In  the  preparation  of  the  grounds  proper, 
the  sites  of  parks  and  gardens  are  graded  and  receiv- 
ing their  covering  of  top  soil  and  fertilizer,  while  the 
shrubbery  and  trees  for  the  landscape  gardening  are 
all  on  hand  and  ready  to  be  transplanted  when  desired, 
work  for  which  will  begin  this  autumn. 


BOOKS  AND  CATALOGS 

Cranes  &  Hoists,  by  Herman  N.  Wilda ;  New  York, 
1913,  155  pages,  4  by  7  in.,  with  illustrations  and  dia- 
grams, in  cloth  binding. 

This  is  one  of  the  Broadway  series  of  engineering 
handbooks,  translated  from  the  German,  and  designed  to 
furnish  details  from  good  practice.  It  deals  with  the 
construction  and  calculation  of  cranes,  giving  complete 
data  as  to  the  calculation  and  design  for  the  details,  the 
frames,  the  chains,  the  pulleys,  the  brakes,  hoisting  gear, 
etc.  It  is  a  book  specially  written  for  the  man  who  is 
designing  cranes,  and  for  him  will  be  found  useful  as  a 
handbook  of  reference  and  guide  in  design. 

THE  LOG  BOOK  of  the  Power  Plant,  a  new  cir- 
cular from  Yarnall-Waring  Co.,  Chestnut  Hill,  Phila- 
delphia, Pa.,  describes  the  Lea  V-Notch  recording 
liquid  meter.  Copies  of  the  circular  will  be  mailed 
on  request. 

WESTINGHOUSE  A.C.  WATTHOUR  METERS 
are  fully  described  and  illustrated  in  a  folder  (4241)  just 
issued  by  the  Westinghouse  Electric  &  Mfg.  Co.,  East 
Pittsburgh,  Pa.  Load  curves  of  the  dififerent  types  of 
meters  are  also  shown. 

Motor  Driven  Dairy,  Creamery  and  Ice  Cream  Ma- 
chinery is  the  title  of  a  pamphlet  (Section  3195)  from 
the  same  company,  giving  a  large  amount  of  valuable 
data  covering  the  installation  of  motors  in  dairies,  ice 
cream  factories,  creameries,  etc.  A  number  of  interesting 
views  are  also  shown  illustrating  the  method  of  mounting 
the  motors  for  driving  this  class  of  machinery. 


THE  "MONARCH"  SOOT  REMOVER  for  re- 
moving soot  from  boiler  tube  surfaces,  manufactured 
by  the  Monarch  Steam  Blower  Co,,  Oakwood  Ave., 
Troy,  N.  Y.,  is  the  subject  of  a  pamphlet  just  received. 

FROM  CRANE  CO.,  Chicago,  we  have  received 
Circular  No.  64A  describing  and  illustrating  Crane 
automatic  stop-check  valves. 

BAUM  OIL  FILTER  is  the  subject  of  Catalog  No. 
50  just  received  from  E.  P.  Baum,  Keokuk,  la.  Illus- 
trations show  sectional  views  of  Baum  oil  filters  and  the 
general  arrangement  of  the  Baum  gravity  oiling  system. 

A  FEW  KINDS  of  steam  and  power  pumps  for 
boiler  feeding,  for  tank  or  general  service,  are  dis- 
cussed in  Catalog  No.  D-163  from  The  Deane  Steam 
Pump  Co.,  Holyoke,  Mass. 

FROM  WAGNER  ELECTRIC  CO.,  6400  Plymouth 
Ave.,  St.  Louis,  Mo.,  we  have  lately  received  illustrated 
bulletins.  No.  loi  on  Single-phase  Motors  and  No.  102  on 
Polyphase  Motors. 

NOVEMBER  CIRCULAR  from  American  Mfg. 
Co.,  Noble  and  West  Sts.,  Brooklyn,  New  York,  illus- 
trates the  use  of  "American"  manila  rope  for  spring 
and  breast  lines  and  cargo  nets  of  the  steamship  Huron 
of  the  Clyde  Line. 

NATIONAL  TUBE  CO.,  Pittsburgh,  Pa.,  has  re- 
cently issued  an  attractive  folder  about  the  "Kewanee" 
air  pump  union,  which  is  used  on  the  air  lines  of  loco- 
motives, and  is  tested  with  125  lb.  compressed  air 
under  water  before  leaving  the  factory. 

INDUSTRIAL  OZONATORS  are  described  and 
illustrated  in  Bulletin  No.  850  from  Sprague  Electric 
Works  of  General  Electric  Co.,  527  West  34th  St., 
New  York. 

A  circular  from  that  company  deals  with  Sprague 
flexible  steel  armored  conductors  and  Greenfield  flexi- 
ble steel  conduit  fittings  and  tools. 

MOTOR-DRIVEN  REFRIGERATING  and  Ice 
Making  Machinery  is  the  title  of  a  publication  (Section 
3133)  just  issued  by  the  Industrial  &  Power  Department 
of  the  Westinghouse  Electric  &  Manufacturing  Co.  This 
pamphlet  gives  in  a  concise  manner  some  interesting  in- 
formation on  this  subject  including  specific  data  on  motor 
applications  together  with  actual  kilowatt-hours  consump- 
tion for  dififerent  plants.  A  number  of  illustrations  are 
shown  of  various  installations  and  a  curve  is  given  show- 
ing the  horsepower  required  for  refrigerating  machines 
of  different  capacities. 

LOW-PRESSURE  receiver  oil  separators,  for  use  in 
purifying  engine  exhaust  steam  which  is  to  be  utilized 
in  low-pressure  or  mixed-flow  turbines,  are  described  in 
Section  "E"  of  the  Cochrane  separator  catalog,  issued 
by  the  Harrison  Safety  Boiler  Works,  3144  N.  17th  St., 
Philadelphia,  Pa.  The  object  of  using  these  separators  is 
2-fold,  first  to  prevent  oil  in  the  exhaust  from  fouling  the 
turbine  blades  and  passages  and  the  condenser  tubes  and 
rendering  the  condensate  unfit  for  boiler  feed,  and  sec- 
ondly to  remove  from  the  exhaust  steam  the  water  of 
condensation  formed  in  the  engine.  As  each  pound  of 
water  in  the  steam  entering  a  low-pressure  turbine  will 
cause  the  consumption  of  i  to  2  lb.  more  steam,  it  is 
stated  that  the  separators  soon  pay  for  themselves  in  the 
saving  in  steam  and  in  the  increased  capacity  of  the  tur- 
bines. The  separators  employed  for  this  service  have 
extra  large  wells  or  receivers,  which  serve  not  only  to 
store  water  until  it  can  be  drained  away  by  the  traps, 
but  also  act  as  muffle  tanks  to  smooth  out  the  pulsations 
in  the  flow  of  the  steam  from  the  engine. 
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TRADE  NOTES 


AMONG  THE  RECENT  CONTRACTS  closed  for 
Terry  turbines  for  Government  work,  one  covers  2  50- 
kw.  sets  for  the  United  States  fuel  ship  Kanawha,  build- 
ing at  the  Mare  Island  Navy  Yard,  San  Francisco  An- 
other includes  2  300-hp.  turbines  for  fire  pumps  for  the 
Brooklyn  Navy  Yard,  each  running  at  2600  r.p.m. 

THE  BRISTOL  CO.,  Waterbury,  Conn.,  has  taken 
over  the  business  of  the  Goodwin  Hollow  Set  Screw 
Company  and  has  made  arrangements  for  the  exclusive 
manufacture  of  the  Goodwin  patent  hollow  safety  set 
screws  with  the  dovetailed  slots.  Better  facilities  for 
manufacturing  these  set  screws  will  be  provided  and 
shipments  are  already  being  made  from  the  mam  factory 
of  The  Bristol  Co. 

A  NEW  PRODUCT  introduced  by  the  Caledonian 
Oil  Co.,  135  Front  St.,  New  York  City,  is  called  Iner- 
tiaene.  It  is  ready  to  use,  and  is  prepared  for  joints^  m 
steam,  air,  water,  ammonia,  or  other  pipe  lines,  for  high 
or  low  pressure.  Experience  over  a  considerable  period 
has  shown  that  the  material  will  not  harden  in  the  joints 
and  that  it  is  not  affected  by  heat  or  cold.  It  is  spread 
onto  the  face  of  the  flange  by  a  special  tool,  without  the 
use  of  gaskets,  and  is  stated  by  the  makers  to  be  suitable 
for  wet  or  dry  joints,  and  for  use  on  rough  surfaces. 


THE  UEHLING  SALES  CO.,  95  Liberty  St.,  New 
York  has  recently  been  awarded  contracts  by  the  US. 
Navy  Department,  for  a  total  of  36  units  of  Uehlmg  CO, 
Recorders  for  the  following  Navy  Yards:  12  Recorders 
for  Brooklyn,  4  for  Newport,  4  for  Norfolk,  8  for  Mare 
Island  and  8  for  Puget  Sound.  Including  the  above  the 
Navy  Department  has  purchased  between  65  and  70 
units  of  Uehling  COo  Recorders  within  the  past  2  or  3 
yr  principals  in  multiple  machines.  The  company 
also  reports  'having  just  received  an  order  from 
Corn  Products  Refining  Co.,  for  6  units  of  Uehling  Co. 
recorders  for  its  Granite  City  (111.)  plant,  the  same 
company  having  in  service  16  units  of  these  recorders 
at  Argo,  111.;  8  units  at  Pekin,  111.,  and  20  units  at 
Edgewater,  N.  J. 

LARGE  MANUFACTURERS,  and  especially  those 
whose  raw  material  and  products  are  of  an  inflammable 
character,  are  adopting  measures  that  will  render  their 
buildings   absolutely  fireproof.     Fireproof  walls,   floors, 
roofs  and  ceilings  have  in  many  cases  prevented  the  de- 
struction of  the  shell  of  a  structure,  but  by  providing 
fireproof  doors  and  partitions,  the  blaze  might  have  been 
confined  to  the  room  in  which  it  originated,     in  order 
to  complete  its  system  of  fire  protection,  the  Eastman 
Kodak   Co.   has   just   fireproofed   the   door   openings   to 
elevator  shafts  and  stairways  of  its  new  office  and  ware- 
house building,  Rochester,  N.  Y.,   with  Pyrono  doors, 
made  by  the  H.  W.  Johns-Manville  Co.,  New  York,     in 
outward  appearance  these  are  like  any  other  high-grade 
wood  door,  the  surface  being  of  any  natural  wood  ve- 
neer     The  basis  of  Pyrono  construction  is   \core  ot 
wood  covered  with  an  asbestos  sheathing  which  is  first 
cemented  to  the  wood  and  afterward  driven  into  it  by 
means  of  thousands  of  indentations,  making  it  not  only 
fireproof  but  air-proof,  the  sheathing  over  the  core   aided 
by  a  hardened  adhesive  under  the  veneer,  servmg  to  pre- 
vent the  admission  of  moisture  to  the  core  wood,  and 
thus  stopping  expansion  and  contraction  under  varying 
conditions  of  temperature. 
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Positions  Wanted 


I 


POSITION  WANTED— By  young  man  as   second   engi- 
neer or  will  take  complete  charge  of  small  plant     7  7^^^^ 
exoerience      Tools,   indicator  and   references.     Sober    mdus 
triSus  and  agree  with  work.     Open  for  engagement  by  Nov^ 
1st.     Box  15,  Argyle,  Minn. ii-i^-^- 

POSITION  WANTED— Chief  engineer,  accust.  to  have 
charge  of  large  power  stations,  Steam  Producer  gas  and 
Blasffurnace  ias  Good  on  tests,  coal  and  gas  analysis. 
?ower  ho.Se  design,  and  construction^  '^^^Jl"n"?or'  e"n  '  '^T 
and  practical  experience.  References..  Open  for  enga  e 
ment     Address  Box  333,  Practical  Engmeer.  11-1-3 
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POSITION  WANTED— Am  practical,  all  around  engineer 
and  electrician  25  yrs.'  experience  with  Corliss  and  Turbine 
engines,  A.C.  and  D.C.  generators.  Correspondence  solicited. 
Address  Box  32G,  Practical  Engineer,  11-15-1 


POSITION  WANTED— By  engineer.  At  present  em- 
ployed in  plant  of  2000  H.  P.  Have  had  10  yrs.'  experience 
in  large  plants.  Mass.  license.  Address  Box  327,  Practical 
Engineer.  11-15-1 


MR.  MANUF.\CTURER:  Does  your  business  require  a 
manager,  one  who  knows  what  to  do  and  how  to  do  it? 

The  advertiser  enjoys  a  National  reputation  as  having 
made  good  as  sales,  factory  and  office  manager,  manufac- 
turing and  marketing  a  highly  competitive  mechanical  staple, 
now  seeks  a  change  for  the  best  of  reasons.  Address  Box 
328,   Practical   Engineer.  11-15-1 


Wanted 


IF  YOU  RECOGNIZE  the  value  of  approved  specialties 
in  an  engine  and  boiler  room  as  a  means  of  higher  efficiency; 
if  you  believe  in  this  sort  of  thing  to  the  extent  that  you 
think  you  could  sell  a  well-known  boiler  specialty  in  your 
territory  for  an  old  established  manufacturer  in  the  power 
plant  field,  write  and  tell  us  all  about  yourself.  On  receipt 
of  your  letter  we  will  outline  our  proposition  in  full.  Ad- 
dress Box  324,  Practical  Engineer.  tf 


WANTED  EVERY  ENGINEER  to  have  our  pamphlet 
for  setting  valves  on  Corliss  Engines,  single  and  compound 
with  one  or  two  eccentrics.  Sent  free.  Lindstrom's  Ma- 
chine Works,  200  South  Third  St.,  Allentown,  Pa.  tf 


IF  YOU  ARE  a  night  engineer,  spend  a  few  hours  each 
day  taking  subscriptions  for  Practical  Engineer.  You  will 
be  paid  well.  Write  Subscription  Dept.  They  will  start 
you  in  at  once. 


WANTED — Every  local  Engineers'  Association  to  have 
an  assortment  of  valuable  power  plant  books — Secretary 
write  at  once,  for  full  particulars.  Address  Dept.  C,  Prac- 
tical  Engineer,   Chicago. 


WANTED— ALL  STEAM  USERS  to  have  clean  boilers 
without  using  compounds  or  chemicals  in  any  form.  Write 
"Otis,"  No.  317  Norfolk  Ave.,  Buffalo,  N.  Y.  tf 


WANTED — Secretary  of  local  Engineers'  Association  to 
write  us  at  once  in  regard  to  a  very  interesting  proposition. 
Address    Practical    Engineer,    Circulation    Department. 


Help  Wanted 


WE  WANT  to  sell  manufacturers  products.  Give  us 
prices,  terms  and  territory.  Offices  in  New  York,  Chicago, 
San  Francisco,  New  Orleans  and  Butte,  Mont.  Address  Box 
325,    Practical    Engineer.  11-1-2 


WANTED — An  additional  subscription  solicitor  wanted  to 
cover  towns  in  the  state  of  Indiana.  Excellent  chance  to 
earn  extra  money.     Write  to  Subscription  Department.         ti 


For  Sale 


ENGINES  AND  GENERATORS  FOR  SALE— 1  100- 
K.W.  engine,  direct  connected  to  generator,  110-volt,  direct 
current;  1  250-K.W.,  same  as  above;  1  4-in.,  Size  No.  6,  2000- 
H.P.  Blackburn-Smith  Feed  Water  Filter  and  Grease  E.x- 
tractor.  Above  apparatus  replaced  by  larger  units  is  reason 
for  selling.  J.  F.  Miller,  457  Hudson  Ave.,  Albany,  N.  Y. 
11-15-1 

ENGINES  FOR  SALE— Two  (2)  13  and  20  by  16  Ball 
and  Wood  Tandem  Compound  Horizontal  Automatic  Center 
Crank  Engines.  In  first  class  order  and  complete,  with  all 
regular  attachments.  Ready  for  immediate  delivery.  Price 
$350.00  each,  f.o.l).  cars  Binghamton,  N.  Y.  F.  H.  Herring, 
Inc.,  30  Church  St.,  New  York,  N.  Y.  11-15-2 


FOR  SALE — One  150-H.P.  Cooper-Corliss  engine  with 
belting  and  accessories  in  first-class  condition,  at  a  very 
attractive  price.    Rochester  Drop  Forge  Co..  Rochester,  N.  Y. 

11-15-2 


U.  S.  PATENT  No.  1,036,408,  Aug.  20,  1912,  automatic 
feeder  for  steam  boilers,  for  sale  at  a  very  reasonable  price. 
John  Alfredsan,   Box  210,  Hibbing,   Minn.  11-15-1 

OUR  MODERN  BLUE  PRINT  CHART  method  of  elec- 
trical wiring.  Write  for  information.  Electrical  Wiring 
Diagram    Co.,    Box    Fl73,    Altoona,    Pa.  11-15-12 


Patents  and  Patent  Attorneys 

FIND  OUT  FOR  YOURSELF  what  to  invent  and  how 
to  procure  and  sell  a  patent  for  the  same.  My  book,  "In- 
ventor's Universal  Educator,"  covers  the  matter  from  A  to  Z. 
140  pages,  elegantly  bound.  Also  contains  600  mechanical 
movements  and  50  perpetual  motions.  Price  $1.00,  postage 
free.  Money  returned  if  not  more  than  satisfactory.  F.  G. 
Dieterich,  618  Ouray  Bldg.,  Washington,  D.  C.  11-15-1 

PATENTS  THAT  PROTECT  AND  PAY.  Advice  and 
books  free.  Highest  references.  Best  results.  Promptness 
assured.  Send  sketch  or  model  for  free  search.  Watson  E. 
Coleman,  Patent  Lawyer,  624  F  Street,  Washington,  D.  C.    tf 

PATENTS— C.  L.  Parker,  Attorney-at-Law  and  Solicitor 
of  Patents.  Patents  secured  promptly  and  with  special  re- 
gard to  the  legal  protection  of  the  invention.  Handbook  for 
inventors  sent  upon  request.  186  McGill  Building,  Washing- 
ton, D.  C.  tf 

THE  PATENTOME  is  interesting  and  instructive.  A  lib- 
eral education  in  patents  and  how  to  get  them.  Free  on 
request.  Established  1865.  Anderson  and  Son,  Patent  So- 
licitors, 710  G  St.,  Washington,  D.  C.  11-1-2 

PATENTS— H.  W.  T.  Jenner,  Patent  Attorney  and  Me- 
chanical Expert,  606  F  St.,  Washington,  D.  C.  Established, 
1883.  I  make  a  free  examination  and  report  if  a  patent 
can  bfe  had  and  the  exact  cost.     Send  for  full  information,    tf 

PATENTS  SECURED.  Legal  protection  our  specialty. 
Booklet  free.  Harry  Patton  Co.,  Suite  330,  McGill  Building, 
Washington,  D.   C.  tf 

PATENTABLE  IDEAS  WANTED— Send  for  3  free 
books.     R.  B.  Owen,  28  Owen  Bldg.,  Washington,  D.  C.  tf 


Educational  and  Instruction 


ENGINEERS'  POCKET  MANUAL.  175  pages,  edited 
by  University  of  Tennessee,  will  be  mailed  every  subscriber 
sending  in  one  new  subscription  to  Practical  Engineer.  Gild 
edges,   bound   in   leather. 

ENGINEERS  AND  FIREMEN— Send  10c  in  stamps  for 
a  40-page  pamphlet  containing  a  list  of  questions  asked  by 
an  examining  board  of  engineers.  Stromberg  Publishing  Co., 
2703   Cass  Ave.,  St.   Louis,  Mo.  11-15-5 


Miscellaneous 


ENGINEERS  desiring  valuable  data  on  Boiler  Operation, 
should  write  for  our  new  booklet — it's  free  if  you  tell  us 
where  you  saw  our  ad.  The  Federal  Graphite  Mills,  Cleve- 
land, Ohio.  11-15-3 

IF  YOU  ARE  an  operating  engineer,  we  know  the  Fctta 
Hot  Process  Water  Purifier  will  interest  you.  We  would  be 
glad  to  have  your  request  for  further  information,  .\ddress 
the  Fetta  Water  Softener  Co.,  Richmond,  Ind.  tf 

ENGINEERS— DO  YOU  WANT  to  utilize  your  exhaust 
steam  for  heating  or  drying  purposes,  without  back  pressure 
on  your  engine?  If  so,  address  Monash  Engineering  Co. 
1413  W.  Jackson  Blvd.,  Chicago,  111.  tf 

MAKE  MONEY  on  the  side.  Here's  your  chance  to  work 
out  some  money  for  yourself.  Get  subscriptions  for  Practical 
Engineer.  It  pays  well.  Just  drop  a  line  to  the  Subscription 
Dept.     They  will  tell  you.  tf 
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It's  a  great  big  world — this  advertising  world, 
— so  busy  and  so  complicated  that  it  does  us  no 
harm  to  view  and  comment,  occasionally,  on 
some  of  the  happenings  of  its  complex  parts. 


We  can  infer  that  the  '' Insistence  on  Truth 
in  Advertising  Campaign/'  of  the  Associated 
Advertising  Clubs  of  America,  has  not  reached 
India. 


One  of  the  surprises  November  has  brought 
in  the  general  magazines  is  an  advertisement 
of  the  Autostrap  Safety  Razor  Co.  Their  ad- 
vertisement is  modeled  after  a  power  plant 
advertisement  and  shows  two  smoke  stacks,  one 
sending  out  black  clouds  of  smoke  labeled 
"Blade  Waste,"  and  the  other  stack  is  free  from 
smoke.  Evidently  the  writer  is  a  follower  of 
Power  Plant  Advertising. 


Incidentally,  this  is  a  branch  of  advertising 
classed  by  itself.  Although  it  is  conservative 
to  a  degree,  you  will  find  some  of  the  best  work 
of  the  advertising  man  in  its  publications.  Proof 
can  be  found  in  the  Advertising  pages  of  Prac- 
tical Engineer. 

*     *     * 

The  following  paragraph  appeared  in  an  ad- 
vertisement sent  out  by  a  manufacturer  of  patent 
medicine  in  Calcutta: 

''My  Humble  Self  is  the  grandson  and  pupil 
of  that  greatly  renowned  Hakim,  late  Galeb  Ali 
Sahib,  whose  wonderful  treatments  created  won- 
ders and  astonishments  all  over  India.  There- 
fore, my  humble  self  can  take  pride  that  I  have 
become  well  versed  in  all  that  great  Unani  Sys- 
tem can  teach  us.  My  humble  self  can  boldly  say 
that  medicines  prepared  by  me  are  all  genuine 
and  infallible.  My  humble  self  has  been  prac- 
tising in  Calcutta  since  the  end  of  the  last  cen- 
tury and  holds  testimonials  of  the  best  men  of 
the  country  certifying  innumerable  wonderful 
cures  performed  by  me  in  absolutely  hopeless 
cases.  One  should  not  speak  much  about  one's 
self." 


Momentum  was  added  the  beginning  of  this] 
month  to  the  campaign  for  Truth  in  Advertising 
when  one  of  the  leading  daily  papers  in  Chicago] 
caused  the  arrest  of  a  "jewelry  auctioneer"  fori 
misrepresenting  merchandise.  One  of  the! 
charges  was  that  in  selling  a  cheap  watch,  thej 
auctioneer  stated  it  was  a  "Howard  Model,' 
thereby  leading  many  people  to  believe  it  to  be] 
a  genuine  Howard  watch.  The  day  of  the  falsi-l 
fier  and  exaggerator — whether  his  claims  are\ 
made  orally  or  in  print — is  done. 


Except  in  a  general  sense,  this  "clean-up"  is] 
of  little  interest  to  the  buyers  of  power  plan 
goods,  for,  as  we  have  remarked  before  in  these 
columns,  the  advertisers  in  Power  Plant  Papers 
have  been  remarkably  free  from  the  sin  of  mis- 
representation. 


You  will  find  fuel-saving  grates  and  appa 
ratus,  boilers  and  engines  of  proved  worth  and 
other  efficient  plant  devices  advertised  in  Prac 
tical  Engineer.  These  advertisements  are  clear- 
ly, educationally  and  logically  written.  Engi 
neers.  Superintendents,  Managers,  and  Owners 
should  keep  in  touch  with  developments  toward 
increasing  operating  efficiency  and  economy  by 
reading  the  messages  of  these  manufacturers. 

And,  when  you  are  "stuck"  on  a  power  plant 
problem,  remember  that  these  advertisers  have 
experts  who  will  be  glad  to  have  you  submit  to 
them  any  problem  in  their  line.  Get  the  benefit 
of  trained  men  in  prescribing  for  special  con- 
ditions. 
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SHELBURNE  FALLS  POWER  PLANTS 

Turning  the   Mountains'  Springtime  Floods   Into   Summer  Trolley  Rides 

Unlike  the  spider  web  of  nature,  it  is  not  designed  by 


TRETCHING  FROM  BENNINGTON, 
VT.,  to  Providence,  R.  I.,  and  from 
North  Adams,  Mass.,  to  Lowell,  runs 
a  spider  work  of  latticed  steel  towers 
and  shining  copper  wire,  climbing 
rocky  hillsides,  wandering  through 
shadowy  woodlands,  jumping  roister- 
ing brooks,  touching  here  and  there  at  busy  towns  and 
quiet  villages,  and  reaching  with  the  ends  of  its  threads 
on  the  one  hand,  the  noisy,  bustling  manufacturing 
cities,  on  the  other  hand  the  splash  and  murmur  of 
water  falls  and  the  droning  hum  of  great  generators. 


its  creators  to  draw  all  who  come  within  its  range  into 
a  snare,  but,  on  the  contrary,  to  gather  up  from  the 
rushing  streams  their  strength,  and  carry  this  labor 
saving  energy  to  the  aid  of  those  who  come  within  its 
beneficent  influence.  From  the  pouring  flood  of  the 
Connecticut,  in  Vermont,  from  the  tumbling  falls  of 
the  Deerfield  in  Massachusetts,  from  the  drop  of  the 
waters  as  they  flow  to  relieve  the  needs  of  thousands 
of  Bostonians,  this  system  gathers  up  180,000  hp.,  and 
distributes  it  into  5  states,  as  shown  in  the  map  of  the 
transmission  line. 


FIG  3  LOCATION  OF  STORAGE,  POWER  PLANTS  AND  TRANSMISSION  LINES  OF  THE  CONNECTICUT  RIVER  AND  DEERFIELD 
RIVER  DEVELOPMENTS.  1,  VERNON  PLANT.  2,  PLANT  NO.  2.  3,  PLANT  NO.  3.  4,  PLANT  NO.  4.  5,  PLANT  NO.  5.  6, 
SOMERSET  RESERVOIR.  A,  BELLOWS  FALLS,  VT.  B,  BRATTLEBORO,  VT.  C,  GREENFIELD,  MASS.  D,  KEENE,  N.  H. 
E,    HINSDALE,     N.    H.       F,    NORTH    ADAMS,     MASS.       G,     BENNINGTON,  VT. 
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In  the  general  plan  3  companies  are  concerned :  The 
Connecticut  River  Power  Co.,  operates  the  plant  at 
Vernon,  Vt.,  on  the  Connecticut  River,  where  37,000 
hp.  is  generated.  The  New  England  Power  Co.,  is 
organized  to  develop  the  power  of  the  Deerfield  River, 
with  a  storage  reservoir  at  Somerset,  Vt.,  and  power 
plants  in  operation  at  Shelburne  Falls,  the  3  develop- 
ments totalling  18,000  hp.,  a  plant  nearly  completed 
at  Hoosac  of  12,000  hp.,  and  other  plants  projected  for 
future  development  on  that  river  amounting  to  16,- 
000  hp. 


The  first  cost  of  the  development  will  be  in  the  re- 
gion of  $4,350,000  and  later  additions  will  bring  the 
probable  cost  of  the  completed  system  to  the  region  of 
$7,000,000. 

Since  1909  the  Vernon  plant  has  been  in  operation, 
developing  20,000  kilowatts  at  the  switchboard,  which 
is  transmitted  to  Gardner,  Fitchburg,  Clinton,  Wor- 
cester and  intervening  towns.  This  transmission  has 
been  largely  at  66,000  volts  on  the  main  lines,  and  at 
13,200  on  the  branch  lines,  current  being  generated 
at  2300  volts  at  the  plant  and  stepped  up  to  66,000  and 


FIG.  1.  THE  MEAGER  FLOW  OF  SUMMERTIME  ABOVE   THE  DAM,  AND  THE  DRY  BONES  OP  THE  STREAM  BELOW 


The  Connecticut  River  Transportation  Co.,  has  the 
task  of  gathering  power  from  all.  these  plants  and  dis- 
tributing it  through  sub-stations  to  the  various  light, 
power  and  railway  companies  throughout  its  territory, 
and  incidentally  it  takes  a  small  amount  of  power  from 
the  plant  at  Clinton,  Mass.,  operated  by  the  Metropol- 
itan Water  Board,  which  controls  the  storage  reser- 
voir for  Boston's  supply.  This  combined  organization 
acts  largely  as  a  wholesaling  agency  to  deliver  power 
in  large  blocks  to  the  local  companies  which  furnish 
it  to  retail  customers.    In  some  places,  however,  where 


again  stepped  down  at  the  sub-stations.  The  main  line 
frequency  has  been  60  cycles,  but  at  Worcester,  Mass., 
the  street  railway  company  has  been  supplied  through 
a  frequency  changing  sub-station  with  current  at  25 
cycles. 

Deerfield  River  Development 

pOR  the  present,  our  interest  is  more  especially  with 

the  work  of  the  New  England  Power  Co.,  along 

the  Deerfield  River.     This  development  begins  in  the 

town  of  Somerset,  Vt.,  at  an  old  site  known  as  Chase's 


FIG.     4. 


SOMERSET     DAM     UNDER     CONSTRUCTION,     SHOWING    TRESTLES   FILLING  POOL,    CONSTRUCTION  TRAIN,   PUMP 

HOUSE    AND    POWER   HOUSE 


no  company  has  heretofore  been  organized  for  the  sell- 
ing of  electricity,  a  retail  business  is  done  through  a 
local  organization.  The  average  rate  for  power  sold 
in  wholesale  blocks  is  a  little  under  1  cent  a  kilowatt- 
hour. 


Pond  where  a  dam  is  now  completed  which  will  im- 
pound the  spring  floods  for  gradual  release  as  they  may 
be  wanted.  A  little  later  another  dam  will  be  built 
near  Davis'  Bridge  and  these  2  storage  reservoirs  will 
be  able  to  care  for  practically  all  of  the  run-off  in  the 
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water  shed  which  feeds  the  river.  For  the  water  sheds 
below,  such  run-off  as  cannot  be  immediately  used  in 
the  plants,  can  be  taken  care  of  in  the  ponds  at  the 
various  power  plants. 

Throughout  the  greater  part  of  its  length,  from 
Somerset  to  Greenfield,  Mass.,  the  Deerfield  River 
rushes  along  with  rapid  fall  between  steep  slopes,  mak- 
ing good  sites  for  power  development.    Between  Zoar 


smsin^Mtsas^vz- 


iiSSr^BHKO^BBBHBi  ■ 


FIG.   2. 


WHEN   THE    FLOODS   OF   SPRINGTIME   FORM   THE 
"TUMBLING   WATERS" 


and  Shelburne  Falls,  for  a  short  distance  the  flow  is 
through  meadow  and  farm  land  and  the  fall  is  not 
great.  Also  10  miles  below  Shelburne  Falls,  where  the 
river  turns  northward,  to  join  the  Connecticut,  its 
current  again  becomes  somewhat  sluggish.  Between 
Somerset  and  Shelburne  Falls  4  locations  have  been 
chosen  for  development  in  the  final  plan ;  one  at  the 
Davis'  Bridge  dam,  with  a  fall  of  300  to  375  ft.,  de- 
pending on  the  height  of  the  back  water,  and  develop- 
ing 20,000  kw. ;  one  at  Monroe  Bridge,  where  a  fall  of 
65  ft.  will  develop  4000  kw.,  one  at  Hoosac,  near  the 
end  of  the  Hoosac  Tunnel,  where  a  fall  of  200  ft.  makes 
available  12,000  kw.,  and  one  at  Zoar  with  a  fall  of 
150  ft.,  which  will  give  8000  kw.  Beginning  at  about 
a  mile  above  Shelburne  Falls  4  plants  are  provided  for, 


FIG.    2A.      MAP    OP    THE    TRANSMISSION   LINE 

one  known  as  No.  4,  near  Scott's  Bridge,  with  a  fall  of 
64  ft.,  giving  6000  kw.,  one  in  the  village  of  Shelburne 
Falls,  No.  3,  where  a  fall  of  64  ft.  makes  6000  kw. 
available,  one  at  Bardwell's  Upper  Bridge^  No.  2, 
where  58  ft.  will  develop  6000  kw.,  and  one  at  the 
Bardwell's  Lower  Bridge  to  be  developed  later,  where 


a  fall  of  40  ft.,  will  make  4000  kw.  available.  Between 
and  below  these  developments  are  some  other  plants 
already  in  operation,  either  for  the  generation  of  elec- 
tric power  or  for  factory  purposes. 

With  this  outline  and  general  knowledge,  let  us 
start  our  trip  over  the  development. 

Dropping  off  the  train  at  Shelburne  Falls,  where 
the  main  office  of  the  Power  Construction  Co.  which 
has  had  charge  of  building  the  dam  and  plants  is  lo- 
cated, we  find  ourselves  in  a  New  England  town  which 
is  literally  "nestling  among  the  hills."  The  quiet  of 
the  village,  and  the  grateful  warmth  and  haze  of  an 
early  day  in  autumn  are  over  all,  and  as  we  stand  on 
the  bridge  over  the  river  and  watch  the  peaceful,  lazy 
loitering  of  the  stream,  it  gives  mockery  to  the  other 
name,  Shelburne  Falls,  the  "town  of  tumbling  waters." 


p/f^e 


FIG.     5.       SECTION    OF    SOMERSET    DAM,     CONDUIT,     PIPES    AND 
TOWER  WITH  REGULATING  GATES  FOR  LEVELS 

As  we  turn,  however,  to  the  bouldered  bed  below  the 
dam  now  bared  from  lack  of  water,  it  is  easy  to  read 
the  record  written  by  the  force  of  the  spring  torrents 
with  the  drive  of  the  mountains  behind  them,  and  the 
name  "tumbling"  is  amply  justified. 

This  Deerfield  River,  like  all  mountain  streams,  is 
impulsive.  Draining  500  sq.  miles  of  steep  hillsides, 
the  run-off  is  rapid  and  the  stream  comes  in  rushes 
and  stops,  except  when  winter's  coverlets  are  being 
thrown  off  in  the  springtime  awakening  of  the  hills. 

The  variation  in  flow  is  from  an  average  of  1300 
cu.  ft.  a  second  to  28,000  cu.  ft.  a  second  at  flood  time 
in  the  spring. 


PIG.   6.      GATE  TOWER  DURING  WINTER  OF  1912 

As  we  are  introduced  to  A.  A.  Conger,  the  courte- 
ous hydraulic  engineer  of  the  construction  company, 
and  talk  of  the  development  and  its  purpose,  he  ex- 
plains that  this  "feast  and  famine"  are  characteristic 
of  all  New  England  rivers,  and  that  the  main  plant  at 
Vernon  on  the  Connecticut  River  is  troubled  in  the 
spring  with  a  glut  of  waters  so  that  the  wheels  are 
drowned  out  and  the  capacity  lessened.  On  the  Deer- 
field River  the  drop  is  so  steep  that  drowning  out  of 
plants  does  not  happen,  but  here  also  prevails  a  big 
excess  of  water  in  the  spring,  a  deficit  in  summer.  The 
result  is  damage  to  farms  and  villages  and  the  energy 
needs  control. 
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The  Reservoir  at  Somerset 

'PO  accomplish  this  is  the  purpose  of  the  big  storage 

reservoir  at   Somerset,  where   2,700,000,000   cu.   ft. 

of  water  will  be  stored,  part  of  which  may  be  sent 

through  the  Deerfield  plant  in  a  steady  flow  during 


pleted  the  entire  capacity  of  the   Somerset  reservoir 
will  be  held  back  for  summer  use. 

From  Somerset  to  Conway,  below  Shelburne  Falls, 
the  Deerfield  drops  some  2200  ft.  of  which  1000  ft. 
can  well  be  developed  as  water  powers.     Their  value 


fii^n. 


FIG.    7.       UP    STREAM    AND    DOWN    STREAM    PROM     SUGARLOAF    HILL,    SHOWING    LOCATION    OF    PLANT    NO.    4. 

OX  BOW  IS  BETWEEN  THESE  VIEWS 


THE 


the  spring  season  to  help  out  the  loss  in  capacity  at  depends,  however,  on  the  headwater  control  of  the 
Vernon  and  part  will  be  retained  for  the  season  of  river,  and  this  will  be  gained  by  the  Somerset  develop- 
drought,  thus  spreading  the  spring  enthusiasm  of  the      ment  and  by  the  big  reservoir  to  be  built  at  Davis 


FIG.    8.      PLAN   AND    SECTION    OF    PLANT    NO.    4,    SHOWING    TUNNEL,   FOREBAY,   AND  POWER  HOUSE 


Deerfield  to  balance  the  discouragement  of  the  Con- 
necticut at  Vernon  and  keep  the  balance  of  power 
steady.  Later  there  will  be  developments  by  the  Con- 
necticut River  Power  Co.,  at  Brattleboro  and  Bellows 
Falls,  Vt.,  and  it  is  likely  that  when  these  are  com- 


Bridge  near  the  Massachusetts  line  which  will  have 
a  capacity  of  4,500,000,000  cu.  ft.,  and  will  work  in 
conjunction  and  in  series  with  the  Somerset  reservoir. 
This  Somerset  proposition  interests  us,  as  being  the 
source  and  governing  feature  of  the  whole  plan,  and 
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we  are  glad  to  accept  an  invitation  to  go  by  automobile 
for  an  inspection  trip.  And  this  swift  journey  through 
the  hamlets  and  farms  of  the  New  England  hills  brings 
strikingly  to  mind  the  progress  made  during  a  genera- 
tion. Where,  in  our  boyhood  days,  the  oil  lamp  and 
lantern  and  even  the  tallow  candle  were  the  standard 
sources  of  light,  now  are  found  farm  houses  and  barns 
equipped  with  complete  outfits  of  electric  lamps  and 
electric  motors.  When  the  ox  cart  was  the  standard 
means  of  hauling  heavy  loads  (and  it  has  not  yet 
entirely  disappeared,  for  we  met  one  on  our  journey), 
are  now  found  the  automobile  truck,  and  in  place  of 
the  horse  drawn  carry-alls  or  express  wagons  which 
took  us  to  mill  and  to  meeting,  are  the  7-passenger 
touring  cars  and  the  motor  express  wagons  which 
cover  in  an  hour  what,  by  the  old  methods,  would  have 
taken  a  day. 

At  the  old  Peck's  Mill  site  at  Somerset  we  find  the 
dam  nearing  completion.  From  a  great  borrow  pit 
near  by,  the  earth  is  being  hauled  in  train  loads,  run 
out  on  trestles  and  there  dumped  to  one  side  and  the 
other,  the  up  stream  side  being  worked  to  a  ^lope  of 
3  to  1  and  the  down  stream  side  a  slope  of  2^/^  to  1. 
Between  these  trestles  the  space  is  filled  in  by  dump- 
ing and  then  sluicing  the  material  towards  the  center 
of  the  pool  by  means  of  hydraulic  nozzles  from  which 
the  streams  issue  urged  by  a  centrifugal  pump,  and 


FIG.    8A.      LOCATION    OF    DAM    ACROSS    DEERFIELD    RIVER    AND 
ENTRANCE   TO   TUNNEL 

wash  down  towards  the  center  the  finer  material  to 
form  the  inner  portion  of  the  dam.  A  pressure  of  150 
lb.  is  maintained  in  the  hydraulic  mains  for  the  sluic- 
ing of  material,  the  water  being  carried  to  the  nozzles 
by  3-in.  special  rubber  sluicing  hose  and  nozzles  1^  in. 
in  diameter  being  used.  When  completed  this  will 
be  500  ft.  thick  at  the  base  with  a  top  20  ft.  wide,  and 
will  rise  100  ft.  above  low  water  with  4  ft.  of  splash 
board  on  top.  The  length  will  be  2000  ft.,  and  the 
upper  slope  will  be  paved  to  take  the  wash  of  the 
waves.  Above  the  dam  the  storage  will  overflow  1800 
acres. 

During  construction,  that  is,  during  the  season  of 
1912  and  1913,  control  of  the  water  has  been  from  a 
gate  house  with  openings  eit  different  heights  leading 
to  a  12-ft.  concrete  tunnel  containing  2  4-ft.  pipes. 
These  gates,  at  different  heights,  served  to  regulate 
the  drawing  off  from  the  surface  as  the  river  falls  and 
maintain  the  water  at  any  desired  level,  and  also  can 
be  used  to  graduate  the  flow  permitted  from  the  reser- 
voir when  filling.  The  spillway  is  to  be  cut  from 
solid  rock  to  avoid  any  washing  away  by  the  overflow. 


The  notable  features  are  the  height  and  thickness  for 
an  earth  filled  dam  and  the  tremendous  amount  of 
material  which  has  to  be  filled  in  in  the  length  to  be 
constructed. 

The  dam  at  Davis  Bridge  will  be  similar  in  all  feat- 
ures, but  will  be  195  ft.  in  height.  This  work  at 
Somerset  is  being  done  directly  by  the  Power  Con- 
struction Co.  already  mentioned,  of  which  Geo.  W. 
Bunnell  is  president,  C.  F.  Cook  his  assistant,  J.  N. 
H.  Cornell  the  general  manager  in  charge  of  the  work 
at  Somerset,  and  A.  A.  Conger  hydraulic  engineer.  J. 
G.  White  &  Co.,  and  Chas.  G.  Main  have  been  retained 
as  advisory  engineers  in  the  development. 

Power  for  Hoosac  Tunnel 

pROM  Somerset,  as  we  go  down  the  river,  there  are 
occasional  small  developments  for  local  uses,  but 
the  river  tumbles  and  rushes  on  its  way  to  a  point 
somewhat  below  Monroe  Bridge,  where  the  sharp  drop 
makes  available  a  head  of  200  ft.  by  carrying  the  water 
through  a  conduit  and  canal  for  2^2  miles  below  the 
dam.  This  plant  is  called  No.  5  in  the  company's 
plans,  or  the  Hoosac  Tunnel  Plant,  and  at  present  is 
equipped  as  a  transformer  and  frequency  changer 
station. 

Power  for  the  locomotives  which  draw  trains 
through  the  Hoosac  tunnel  is  supplied  at  25  cycles 
per  second  and  to  the  feeder  lines  at  11,000  volts.  It 
is  necessary,  therefore,  in  supplying  power  for  this 
system  to  change  the  60-cycle  current  from  the  Vernon 
plant  to  25  cycles,  and  this  is  done  by  means  of  fre- 
quency changers  installed  in  the  Hoosac  plant.  These 
changers  are  of  peculiar  design,  arranged  so  that  cur- 
rent may  be  taken  in  at  either  end  and  taken  out  at 
the  other  end ;  also  they  may  be  driven  from  the  water 
wheels  of  the  plant  when  these  later  are  installed,  so 
that  the  plant  may  furnish  25-cycle  current  direct  to 
the  Hoosac  tunnel  lines,  or  the  water  wheel  may  fur- 
nish part  of  the  power  and  the  rest  may  be  transformed 
and  sent  through  from  the  66,000-volt  lines,  using  the 
generator  as  a  frequency  changer. 

The  installation  of  water  wheels  for  use  of  the 
water  power  at  the  Hoosac  Tunnel  Plant  is  not  yet 
completed,  but  is  well  under  way. 

Tunneling  a  Hill 

AS  we  pass  on  down  the  river  road,  we  travel  beside 
quiet  water,  past  Charlemont  between  smiling  farm 
lands,  until  we  reach  a  point  V/^  miles  above  Shelburne 
Falls,  where  the  fretting  hills  again  rise  and  turn  the 
stream  first  north,  then  east,  then  south,  the  North 
river  meantime  joining  in  its  forces. 

Here  comes  the  first  of  the  Shelburne  Falls  de- 
velopments, known  as  No.  4,  or  the  Scott's  Bridge 
Plant,  with  an  unusual  feature  for  eastern  power 
plants ;  in  order  to  take  advantage  of  the  drop  around 
the  Ox  Bow,  a  1600-ft.  tunnel  has  been  run  under 
Sugar  Loaf  Hill,  and  a  dam  built  at  the  beginning  of 
the  Ox  Bow,  235  ft.  long  and  50  ft.  high,  with  4  ft.  of 
splash  boards.  It  is  of  concrete  construction,  28  ft. 
thick  at  the  base  and  4  ft.  at  the  top,  and  is  built  in- 
clined across  the  bed  of  the  stream  in  order  to  give  a 
greater  length  of  spillway  in  time  of  spring  floods. 
At  one  end  this  dam  butts  against  solid  rock  with 
sluice  gates  facing  down  stream,  and  at  the  other  end 
it  faces  into  an  embankment  with  a  gravel  abutment 
and  with  rip  rap  upper  face  and  a  single  small  sub- 
merged sluice  gate  to  take  away  the  force  of  under- 
cutting current. 
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At  right  angles  to  the  flow  of  the  river  is  the  inlet 
to  the  tunnel  which  carries  through  the  hill  and  dis- 
charges into  a  forebay  from  which  head  works  and 
pen  stocks  lead  to  the  power  house.  To  control  the 
flow  of  water  into  the  tunnel,  a  gate  equipment,  sup- 
plied by  the  Exeter  Machine  Works,  of  Pittston,  Pa., 
is  used,  the  gate,  which  is  13  ft,  18  in.  high  and  14  ft. 
wide,  being  built  of  steel  plates  and  26-in.  I  beams, 
and  sliding  on  a  ^-in.  bronze  wearing  plate,  it  is 
raised  and  lowered  by  a  pair  of  5-in.  steel  screw 
stems,  having  at  the  top  horizontal  beveled  gears 
driven  by  a  cross  shaft,  which  in  turn  is  operated  by 
a  15-hp.  motor  driven  by  current  at  2300  volts  from 
the  power  house  over  the  hill.  The  sluice  gates,  which 
are  42  ft.  wide,  have  3  openings,  each  10  ft.  wide,  con- 
trolled by  timber  head  gates,  and  a  submerged  gate 
corresponds  with  the  submerged  sluice  at  the  upstream 
end  of  the  dam.  The  combined  capacity  of  submerged 
and  surface  sluices  is  about  4200  cu.  ft.  a  second,  so 
that  by  their  use  it  will  be  possible  to  control  smaller 
flood  rushes  of  water  which  otherwise  might  raise  the 
water  level  above  the  flash  boards  and  cary  them  away. 
With  the  use  of  4-ft.  flash  boards,  the  pondage  will  be 
about  300  acre-feet,  and  with  8-ft.  flash  boards,  400 
acre-feet. 

The  tunnel  through  the  hill  is  of  horseshoe  sec- 
tion with  a  flat  bottom  9  ft.  wide,  a  height  of  13  ft., 
and  a  width  of  12  ft.  6  in.  at  the  largest  diameter.  As 
shown  on  the  drawings,  outlet  and  inlet  are  made  with 
diverging  walls  to  reduce  the  loss  of  head,  and  screens 
are  provided  at  the  inlet  to  prevent  the  entering  of 
trash. 

The  tunnel  has  a  normal  capacity  of  1500  cu.  ft.  a 
second,  with  area  of  134  sq.  ft.,  and  is  sloped  gradually 


depth  of  water,  the  down-stream  curve  of  the  embank- 
ment being  used  as  location  for  the  head  works  of 
the  penstocks. 

From  the  plant  No.  4  is  carried  over  to  the  dam,  a 
2300-volt  wood  pole  line  for  transmitting  power  to  op- 
erate the  motors  of  the  gates,  and  a  telephone  line  is 
also  installed.     Along  the  same  right  of  way  runs  the 


FIG.    10.      SECTION    OF   WATERWHEEL    SETTING;    ALIKE    IN   ALL 

PLANTS 

Steel  tower  transmission  line  which  carries  on  to  the 
Hoosac  Tunnel  Plant  and  will  there  connect  with  lines 
to  be  built  to  Davis  Bridge,  Somerset,  North  Adams, 
and  Pittsfield.  A  forest  of  steel  towers  carrying  wires 
and  outdoor  disconnecting  switches  are  built  on  the 
embankment  below  the  headworks  of  the  forebay  and 
are  seen  in  the  view  of  plant  No.  4  from  the  river. 


.  PIG.  9.     VIEW  OP  DAM  AT  SCOTT'S  BRIDGE  WITH  SLUICE  GATES    AT  LEFT  AND  TUNNEL  INLET  IN  CENTER  OP  VIEW 


each  way  from  the  center  so  that  it  can  be  completely 
drained  of  water  when  desired.  From  the  upper  end 
1445  ft.  passes  through  rock,  and  the  other  155  ft.  at 
the  outlet  end  is  through  earth,  the  rock  having  a  con- 
crete lining  and  the  earth  a  brick  lining,  the  thickness 
being  from  20  to  24  in.  At  the  outlet  end  is  a 
horseshoe-shaped  embankment  with  ends  tied  into  the 
hill  and  with  sides  sloped  2  to  1,  and  surfaces  where 
they  come  in  contact  with  the  water  completely  rip 
rapped.    This  gives  some  12,000  sq.  ft.  area,  and  33  ft. 


Penstocks  and  Waterwheels 

'PHE  principal  details  of  •  the  pen  stock  and  head- 
works  construction  are  shown  in  the  sectional  view 
of  plant  No.  4.  The  headworks  has  3  concrete  bays 
to  supply  the  3  penstocks,  which  are  of  steel  10  ft.  in 
diameter  and  160  ft.  long  and  built  of  54-iri.  and  5/16- 
in.  plate,  with  stiffening  rings  spaced  20  ft.  apart.  The 
first  80  ft.  is  horizontal,  laid  in  a  concrete  jacket,  and 
the  lower  80  ft.  is  laid  in  a  slope  of  2^  to  1  on  con- 
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Crete  saddles,  placed  20  ft.  on  centers,  with  tne  pen- 
stock back-filled  and  covered  with  earth.  At  the  up- 
per end,  each  penstock  is  closed  by  stop  logs  in 
grooves,  screen  and  2  timber  head  gates,  each  7  by  12 
ft.  with  steel  screws,  and  one  having  a  24  by  24-in. 
filler  gate.  A  12-in.  open  vent  leads  from  the  upper 
end  of  the  penstock  to  prevent  formation  of  vacuum 
in  the  upper  end  when  draining  the  wheel  case. 

The  3  waterwheel  equipments  are  exactly  alike.  In 
each  case  is  mounted  a  double  runner  on  one  shaft, 
taking  water  at  the  circumferences,  and  discharging  at 
the  center.  The  wheel  cases  are  13  ft.  in  diameter 
with  cone  ends  and  reinforced  lower  end  through 
which  the  shaft  is  carried.  This  shaft  is  supported  on 
2  ring-oiling,  self-alining  bearings  with  thrust  collars 
in  the  front  bearing,  which  is  outside  the  case  in  the 
power  house  and  is  water-cooled.  The  rear  bearing 
is  contained  inside  the  case  in  a  deflector  cone  and  can 
be  inspected  and  cared  for  through  a  tube  connecting 
this  cone  with  the  shell  of  the  wheel  case.  The  wheel 
casings  are  outside  the  station  buildings,  with  the 
down-stream  ends  projecting  through  the  station  wall. 
This  wheel  equipment  was  furnished  by  the  Wellman, 
Seaver,  Morgan  Co.,  of  Cleveland,  Ohio,  and  each  unit 
is  controlled  by  a  Lombard  special  horizontal  gover- 
nor, operated  by  compressed  air  which  is  furnished  by 
a  compressor  driven  from  the  waterwheel. 

The  3  plants  in  the  Shelburne  Falls  development 
are  alike  in  plan  and  detail  with  2  exceptions;  in  the 
No.  3  plant,  located  in  Shelburne  Falls  village,  as  the 
main  line  for  the  transmission  does  not  pass  through 
the  power  house,  less  switching  apparatus  is  needed, 
and  the  second  story  is  carried  up  on  only  half  of  the 
building;  at  No.  2  plant,  the  station  is  immediately 
below  the  dam  so  that  the  penstocks  are  shortened  and 
given  a  much  sharper  incline. 


Electrical  Plan  of  Stations 

DIRECT  connected  to  the  shaft  of  each  waterwheel, 

is  a  General  Electric  2000-kva.  generator,  running 

at  257  r.p.m.  and  generating  3-phase  current  at  2300 

volts  and  60  cycles.     From  the  generator,  current  is 
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PIG.     lOA.       SCHEME     OP    CONNECTIONS    OP    NO.     4    PLANT    FOR 

GENERATORS,    EXCITERS,    TRANSFORMERS,    INCOMING 

AND    OUTGOING    LINES 

taken  through  an  oil  switch  to  a  disconnecting  switch 
and  thence  to  the  2300-volt  bus  bars  from  which  it  goes 
through  a  disconnecting  switch  and  oil  switch  to  either 


FIG.   lOB.     VIEW  IN   THE   SWITCHROOM   AT   NO.   4  PLANT,    SHOWING     OIL     SWITCHES,     DISCONNECTING     SWITCHES, 
TRANSFORMER  AND   ELECTROLYTIC    ARRESTER   CELLS 
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of  2  transformers  which  raise  the  voltage  from  2300 
to  66,000.  From  the  secondaries  of  these  transformers, 
oil  and  disconnecting  switches  carry  current  to  the 
high-tension  bus  bars,  and  from  these  bars  disconnect- 
ing switches  and  oil  switches  go  to  the  transfer  buses 
and  then  to  the  line.  The  66, 000-volt  lines  are  in 
duplicate,  running  through  plant  No.  4  from  Hoosac 
and  on  past  No.  3  plant  and  through  No.  2  plant  to 
the  Ware  line  and  connecting  near  station  3  with  the 
line  to  Vernon.  The  connection  and  switching  system 
at  No.  2  plant  is  the  same  as  at  No.  4  and  is  shown 
in  the  diagram,  switches  being  arranged  so  that  any 
generator  can  be  thrown  on  either  of  the  outcoming 
or  ingoing  lines  or  any  and  all  generators  and  lines 
may  be  thrown  in  parallel. 

Since  this  current  may  always  be  obtained  over  the 
transmission  line  from  some  source,  all  exciters  are 
motor-driven,  avoiding  the  need  of  using  separate 
small  waterwheels.  A  special  bus  carries  2300  volts, 
taking  current  from  the  generator  buses  through  dis- 
connecting switches  and  oil  switches.  From  this  serv- 
ice bus  also  a  transformer  steps  down  to  220  and  110 
volts  to  furnish  light  and  power  about  the  station. 
The  exciter  units  are  located  on  the  main  floor  at  one 
end  of  the  generator  room,  and  2300- volt  bus  bars  are 
contained  in  cells  on  that  level. 


FIG.    11. 


NO.    4   PLANT   PROM   THE    RIVER   WITH   FOREBAY   AND 
TRANSMISSION    LINE     IN     THE     BACKGROUND 


In  the  second  story  are  the  step-up  transformers 
for  high  voltage  with  the  oil  switches  and  buses,  and 
also  the  aluminum  cells  for  the  electrolytic  lightning 
arresters,  the  horn  gaps  of  which  are  mounted  on  the 
roof  of  the  station.'  This  arrangement  is  the  same  as 
in  plant  No.  2  and  is  shown  in  the  vertical,  sectional 
view  of  that  plant.  (Continued  in  Dec.  15  Issue) 


BRICK  BOILER  FURNACES 

Practical  Suggestions  for  Building  Boiler  Settings 

By  W.  O.  Jones 

THE  tendency  of  brick  boiler  walls  to  crack  has  led 
to  the  evolution  of  the  steel  boiler  casing  which 
encases   the   brick   and    eliminates     troublesome 
cracked   walls.     When   the  casing  is  used,  it  is 
lined  with  brick  from  9  to  13  in.  thick,  and  sometimes 
it  also  has  a  course  of  asbestos  or  magnesia  as  an  addi- 
tional insulator. 

While  these  settings  have  a  merited  popularity 
where  they  are  known,  there  are  many  who  adhere 
to  the  old  style  brick  walls.  Economic  conditions  do 
not  always  warrant  the  use  of  the  steel  casings.  A 
further  discussion  of  the  casings  would  be  a  digres- 
sion  from   the   subject  of  this  article  and   the  writer 


will  not  discuss  it  further  at  this  time;  but  if  any  of 
the  readers  are  interested,  their  advantages  will  be 
explained  in  a  later  issue. 

No  set  rules  or  specifications  could  be  prepared 
for  the  building  of  boiler  furnaces  that  would  insure 
walls  that  would  not  crack  sometimes;  but  the  stabil- 
ity of  the  walls  depends  materially  on  their  structure. 
Generally  speaking,  it  does  not  pay  to  let  the  building 
of  boiler  furnaces  out  by  contract;  it  is  best  to  buy  the 
material  and  pay  a  good  man,  or  good  men,  by  the  day. 

The  cracking  of  boiler  furnace  walls  is  caused: 
first,  from  their  expansion  and  contraction;  second, 
by  the  load  that  is  on  them  when  the  boiler  is  sup- 
ported by  brackets  which  rest  on  the  walls,  and  third, 
by  the  settling  of  the  foundations.  The  effects  of  the 
first  cause  can  be  mitigated  by  the  use  of  a  carefully 
prepared  mortar,  care  in  laying  the  brick,  and  keeping 
the  furnace  well  housed.  The  cause,  however,  cannot 
be  entirely  eliminated  and  the  utmost  precautions  are 
not  always  effective,  consequently  sooner  or  later 
cracks  will  sometimes  develop.  The  second  cause  can 
be  entirely  eliminated  by  swinging  the  boiler  from 
overhead  girders,  so  that  no  part  of  its  load  is  sus- 
tained by  the  walls.  The  third  cause  is  inexcusable 
in  some  localities  and  in  others  it  seems  almost  im- 
possible to  obtain  foundations  that  are  perfectly  solid 
and  compact. 

Buckstays  are  sometimes  used,  and  perhaps  are  of 
some  value,  but  they  have  never  solved  the  difficulty 
entirely. 

The  specifications  below  are  used  by  the  writer 
for  brick  boiler  furnaces  and  have  been  found  suitable 
for  practical  use : 

"The  masonry  must  consist  of  red  brick  laid  in 
lime  mortar  tempered  with  cement  for  the  outside 
courses,  and  fire  brick  dipped  in  thin  fire  clay  paste 
for  the  inner  course  in  the  heat  zone  of  the  setting. 
All  red  brick  shall  be  machine  made,  with  smooth 
surface  and  square  corners,  all  of  uniform  size.  The 
brick  must  be  well  burned  and  not  less  than  75  per 
cent  hard. 

"The  mortar  to  consist  of  sand,  lime  and  cement  in 
the  proportions  of  approximately  12  :3  :1  respectively, 
which  should  be  thoroughly  mixed  in  a  dry  state  un- 
til no  streaks  of  cement  or  lime  are  visible.  Then 
water  should  be  added  and  the  whole  thoroughly 
mixed  until  a  homogeneous  mass  is  produced.  The 
mortar  should  be  mixed  in  small  quantities  and  used 
before  it  begins  to  set. 

"All  mortar  joints  to  be  not  less  than  }i-'m.  or  more 
than  ^-in.  in  thickness,  and  each  brick  laid  with  full 
joints  at  sides  and  ends. 

"The  brick  shall  be  laid  headers  and  stretchers  with 
one  course  of  headers  to  every  5  courses  of  stretchers, 
and  arranged  so  as  to  bind  thoroughly  the  wall  in 
every  direction.  The  exposed  face  of  the  masonry 
shall  be  smooth,  all  joints  struck  full,  and  all  brick 
in  the  outside  face  of  the  setting  selected  of  one  color. 

"The  fire  brick  in  the  furnace  portion  of  the  setting 
must  be  of  the  best  quality,  but  the  brick  beyond  the 
furnace  portion  may  be  of  second  quality.  All  fire 
brick  must  be  of  uniform  size,  machine  made,  and 
dipped  in  thin  fire  clay  paste  and  shoved  in  place. 
Fire  clay  batter  of  such  thickness  that  it  can  be  han- 
dled with  a  trowel  should  not  be  used. 

"The  fire  brick  must  be  laid  headers  and  stretchers, 
every  fifth  course  being  a  header  course,  except  in  the 
furnace  at  the  sides  of  the  grates,  where  all  fire  brick 
must  be  turned  headers  to  a  point  12  in.   above  the 


grates. 
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DESIGN  OF  THE  RITES  GOVERNOR 

Experiments    Which    Led    to    Present    Design;    Formulas  and  Moments  Governing  Design 

By  Sterling  H.  Bunnell 


DEVELOPMENT  of  the  centrifugal  shaft  gov- 
ernor into  the  inertia  governor  came  about 
through  a  series  of  steps.  Some  of  these  steps 
are  evident  in  the  series  of  patents  issued  to 
F.  N.  Rites  during  the  years  in  which  his  now  well 
known  governor  was  in  course  of  development.  The 
effect  of  inertia  by  which  the  2  opposing  weights  of 
the  centrifugal  governor  are  checked  in  their  move- 
ment from  an  inner  to  an  outer  position  was  observed 
early  in  the  course  of  studying  existing  governors. 
Recognizing  the  advantage  of  the  inertia  effect  in 
preventing  the  governor  weights  from  jumping  from 
one  position  to  another,  Mr.  Rites  at  first  tried  various 
forms  of  weight.  He  expanded  his  weights  into  large 
rings  surrounding  the  shaft  center,  still  keeping  the 
center  of  gravity  of  the  weight  in  the  original  position, 
but  placed  the  mass  of  the  weight  at. a  greater  distance 
from  the  center  of  gravity.  In  this  way  the  rotation 
of  the  weight  around  its  pivot  point  caused  a  large 
angular  displacement  of  the  mass  of  the  weight  itself, 
and  increased  the  slowness  of  movement. 


FIG.   1.      SIMPLE  DIAGRAM  OP  RITES  GOVERNOR 

Somewhere  about  this  point  in  the  study  must  have 
come  the  discovery  that  the  enlarged  ring  weight 
could  be  utilized  as  an  inertia  ring  v^^hich  would  over- 
run the  flywheel  of  the  engine  when  the  speed  of  the 
engine  is  checked,  or  fall  behind  when  the  speed  of  the 
engine  increases.  This  gave  rise  to  an  extremely 
quick-acting  form  of  governor.  The  inertia  effect 
being  sufficient  to  prevent  objectionable  oscillations  or 
jerks,  it  was  possible  to  omit  one  of  the  weights,  and 
to  depend  upon  a  single  weight  of  expanded  form. 
The  inertia  of  the  single  weight  is  able  to  overcome 
the  momentary  effect  of  gravity,  and  without  the  aid 
of  an  opposing  weight  to  balance  the  gravity  action, 
the  single  inertia  weight  maintains  its  position  during 
the  revolution  of  the  engine  without  sufficient  move- 
ment to  affect  the  valve   motion   objectionably. 

The  final  well  known  form  of  the  Rites  governor 
thus  became  that  of  the  straight  bar,  with  enlarged 
extremities.  The  inertia  masses  are  the  2  enlarged 
portions  of  the  end  of  the  bar.    These  masses  are  made 


of  proper  size,  to  bring  their  combined  center  of  grav- 
ity at  a  point  a  short  distance  from  the  center  of  the 
shaft  about  which  the  governor  revolves.  The  gov- 
ernor thus  acts  as  if  it  were  composed  of  a  heavy  mass 
concentrated  at  a  point  A  (Fig.  1)  near  the  center  of 
the  shaft,  and  2  heavy  masses  concentrated  at  points 
B  B  at  a  considerable  distance  from  the  shaft  center. 
The  whole  governor  arm  is  pivoted  at  point  C. 

It  is  evident  that  the  governor  which  can  be  so 
simply  diagrammed  is  controlled  by  several  simple 
forces.  The  effect  of  each  of  these  forces  has  direct 
bearing  upon  certain  qualities  of  the  governor. 

Formulas  by  which  the  various  elements  of  the 
Rites  governor  may  be  calculated  are  correspondingly 
simple.  Referring  to  Fig.  2,  the  Rites  governor  arm 
in  its  usual  form  is  shown  in  outline,  with  the  various 
important  points  marked.  In  designing  such  a  gov- 
ernor to  actuate  a  proposed  valve  motion,  these  for- 
mulas may  be  readily  applied,  and  with  the  certainty 
of  producing  the  desired   result.     In   these   formulas, 


^f.rior;^_o^_^on^^ 


VALVe'  ffOO  I 


LINE   THRO' P/^OT AND 
SHAFT 


FIG.    2.      OUTLINE    OF    RITES    GOVERNOR   IN   USUAL   FORM 

those  familiar  with  the  laws  of  physics  will  note  that 
the  moments  should  be  stated  in  terms  of  mass,  and 
not  of  weight.  For  the  commercial  purposes  of  the 
designer,  however,  the  weight  figure  has  been  used 
in  every  case,  and  the  constants  in  the  formulas  are 
computed  accordingly. 

The  action  of  the  governor  depends  upon  4  prin- 
cipal moments.  The  first  is  the  moment  of  the  recipro- 
cating parts  of  the  valve  motion,  and  is  measured  by 
the  weight  of  the  parts  multiplied  by  R^.  This  mo- 
ment tends  to  shake  the  governor  arm  backward  and 
forward,  as  it  revolves  about  the  engine  shaft,  and 
the  inertia  effect  must  be  made  sufficiently  great  to 
control  it  within  reasonable  limits.  The  moment  of 
inertia  is  measured  by  the  weight  of  both  ends  of  the 
arm,  multiplied  by  Ro.  This  moment  must  be  made 
great  enough,  by  increasing  the  weight  of  the  ends 
of  the  governor  arm  and  the  radius  of  the  center  of 
gravitv  of  these  ends  from  the  center  of  the  shaft,  to 
give  the  desired  steadiness. 
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In  designing  the  governor,  therefore,  the  moment 
of  inertia  must  be  several  times  as  great  as  the  mo- 
ment of  the  reciprocating  parts,  and  the  coefificient 
required  in  designing  the  governor  was  named  by  Rites 
the  capacity.  For  various  revolution  speeds,  the  ca- 
pacities should  be  made  at  least  as  great  as  given  in 
the  following  table : 

For  r.p.m 100       200       300       400       500 

Make  capacity ..  .    150       100         60         40         30 

The  moment  of  gravity  efifect  is  one  of  the  disturb- 
ing forces,  which  tends  to  shift  the  position  of  the 
single-arm  Rites  governor  twice  during  each  revolu- 
tion. This  moment  is  measured  by  the  weight  of  the 
entire  arm,  multiplied  by  the  distance  of  the  line  of 
action  of  this  weight  from  the  pivot  point  of  the  gov- 
ernor arm ;  that  is,  by  radius  R4.  This  arm  again  is 
opposed  in  its  efifect  by  the  moment  of  inertia.  If 
the  moment  of  gravity  be  recalculated,  and  divided 
into  the  calculated  moment  of  inertia,  the  quotient  is 
the  "balance"  of  the  governor.  There  is  no  definite 
figure  for  the  balance,  but  it  gives  a  convenient  guide 
for  comparing  the  design  of  one  governor  with  an- 
other. 

The  moment  of  centrifugal  force  is  the  controlling 
one  which  produces  the  desired  effect  of  the  governor 
in  regulating  the  engine  speed.  The  centrifugal  force 
of  the  governor  is  found  by  the  formula :  0.000,028  X 
W  R4  N^,  in  which  W  is  the  entire  weight  of  the  arm  ; 
R4  the  radius  of  the  circle  described  by  the  center  of 
gravity,  and  N  the  number  of  revolutions  per  minute. 
The  moment  of  this  centrifugal  force  is  measured  by 
the  radius  R5  at  which  it  acts  to  turn  the  governor 
arm  about  its  pivot  point.  The  combined  formulas 
give  the  following:  Moment  of  centrifugal  force  = 
0.000,028     R4  X  Ro  X  r.p.m.2  X  weight  of  arm. 

The  moment  of  inertia  must  be  considerably  greater 
than  the  moment  of  centrifugal  force,  if  the  governor 
is  to  have  sufificient  steadiness  in  operation.  This 
coefficient  is  termed  the  "stability,"  and  should  always 
be  made  greater  than  5.  In  designing  the  governor, 
therefore,  if  the  moment  of  inertia  divided  by  the  mo- 
ment of  centrifugal  force  is  not  equal  to  5,  or  a  greater 
figure,  the  moment  of  inertia  must  be  increased,  by 
adding  weight  or  length  to  the  arm,  or  the  moment  of 
centrifugal  force  must  be  reduced,  by  taking  ofif  weight 
from  the  heavier  end,  so  as  to  reduce  R  by  bringing  the 
center  of  gravity  nearer  the  center  of  the  shaft,  or  the 
radius  R  may  be  decreased  by  bringing  the  pivot  point 
nearer  the  center  line  of  the  governor  arm.  Any  of 
these  changes  will  afifect  other  moments,  and  their 
efifect  must  be  noted  and  compensated,  if  necessary, 
in  some  other  way. 

Another  coefficient  measuring  the  action  of  the 
governor  is  the  "starting  strength,"  which  is  the  quo- 
tient obtained  by  dividing  the  moment  of  centrifugal 
force  by  the  moment  of  reciprocating  parts.  The 
starting  strength,  it  is  found,  should  equal  the  sta- 
bility at  a  speed  of  300  r.p.m.  If,  therefore,  the  gov- 
ernor is  designed  for  some  other  speed  than  300,  the 
moment  of  centrifugal  force,  and  the  moment  of  recip- 
rocating parts,  must  be  recalculated  for  300  r.p.m.  and 
the  stability  and  starting  strength  computed  for  this 
speed,  to  see  whether  this  condition  is  fulfilled. 

There  remains  only  the  spring  tension  as_  one  of 
the  acting  forces  holding  the  governor  arm  in  its  posi- 
tion. The  spring  strength  can  be  easily  calculated 
from  the  moment  of  centrifugal  force,  by  dividing  this 
moment  bv  Rr„  the  radius  at  which  the  spring  acts. 


The  calculated  value  will,  however,  be  too  great,  be- 
cause no  account  has  been  taken  of  the  efifect  of  the 
reciprocating  parts,  which  act  through  their  inertia 
so  as  to  assist  the  spring.  Increase  in  the  weight  of 
valve  motion  parts  or,  in  fact,  increase  in  the  friction 
of  the  valve  rod  in  its  stuffing  box,  or  of  the  valve  on 
its  seat,  has  the  same  efifect  as  an  increase  in  spring 
tension.  It  is  customary  to  allow  for  this  fact  by 
making  this  spring  stififness  about  80  per  cent  of  the 
calculated  value.  The  spring  strength  should  be  fig- 
ured for  the  inner  and  outer  positions  of  the  governor 
arm,  and  the  difiference  between  the  figured  pulls, 
divided  by  the  distance  through  which  the  spring  pin 
moves,  gives  the  extension  of  the  spring  in  pounds 
per  inch.  From  this  figure,  the  spring  dimensions 
can  be  taken  from  a  spiral  spring  table,  or  if  preferred, 
the  dimensions  can  be  calculated  by  the  usual  rule  in 
engineers'  pocket  handbooks.  The  spring  tension 
will  usually  be  found  equal  to  about  40  per  cent  of  the 
spring  radius,  Rg.  That  is,  with  a  spring  radius  of  6 
in.,  the  spring  will  have  to  be  screwed  up  about  2.4 
in.  to  give  the  proper  speed. 

The  successive  operations  in  designing  the  Rites 
governor  are  therefore  as  follows : 

The  pivot  pin  is  located  as  near  the  shaft  as  the 
general  requirements  of  strength  in  the  flywheel  hub, 
manner  of  fastening  governor  pin,  cap,  and  the  like, 
will  permit.  Through  the  pivot  pin  a  line  is  drawn 
through  the  engine  shaft,  and  in  the  direction  opposite 
to  the  engine  rotation  an  angle  of  40  deg.  is  laid  off, 
and  a  line  drawn  through  the  pivot  on  which  the 
center  of  gravity  is  to  fall.  The  center  line  of  the 
governor  arm  is  next  drawn  through  the  shaft  center, 
making  an  angle  of  30  deg.  with  the  line  through 
pivot  and  shaft  center.  For  speeds  much  above  300 
r.p.m.  it  is  better  to  increase  this  latter  angle  from 
30  deg.  to  60  deg.  On  the  center  lines,  the  governor 
arm  is  now  blocked  out  of  a  size  which  seems  suited 
to  the  engine.  The  various  radii  are  dotted  on  the 
drawing  and  scaled  and  set  down  on  paper  for  ref- 
erence. The  "capacity"  is  selected  from  the  table  in 
accordance  with  desired  speed  of  operation.  The  mo- 
ment of  reciprocating  parts,  and  the  moment  of  in- 
ertia, are  then  calculated,  and  dimensions  altered  if 
necessary,  to  make  the  quotient  of  the  moments  agree 
with  the  selected  capacity  figure.  The  moment  of 
centrifugal  force  is  next  calculated  and  divided  into 
the  moment  of  inertia,  to  see  whether  the  stability 
figure  is  greater  than  5,  as  desired.  If  not,  the  center 
of  gravity  must  be  brought  nearer  the  center  of  shaft, 
by  increasing  the  weight  at  the  long  end  of  the  arm, 
or  decreasing  the  weight  at  the  short  end  of  the  arm ; 
or  both  increased  until  the  stability  becomes  as  it  is 
desired.  The  moment  of  inertia,  the  moment  of  recip- 
rocating parts,  and  the  moment  of  centrifugal  force 
must  next  be  calculated  for  300  r.p.m.,  and  the  stability 
and  starting  strength  obtained  for  this  speed,  to  see 
whether  they  are  equal,  or  approximately  so,  for  a 
speed  of  300."^  Finally,  the  moment  of  centrifugal  force 
is  divided  by  the  radius  at  which  the  spring  acts,  to 
obtain  the  required  tension  of  the  spring. 

It  will  be  noticed  that  the  direction  of  the  line  of 
action  of  the  spring  is  immaterial,  as  long  as  the  per- 
pendicular distance  Rg  from  the  pivot  point  of  the 
governor  arm  to  the  line  of  action  of  the  spring  is 
correct.  The  end  of  the  spring  which  is  secured  to  the 
wheel,  may  be  placed  at  any  desired  point,  so  as_  to 
connect  to  one  of  the  arms  of  the  wheel,  or  to  the  rim, 
as  preferred.    The  center  line  of  the  slot  in  which  the 
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sprint^  pin-  is  secured  is  then  dropped  back  15  deg. 
from  a  line  at  right  angles  to  the  spring  line  as  shown. 
The  slot  should  allow  a  reasonable  range  for  adjust- 
ment of  the  spring  leverage,  so  as  to  give  perhaps 
20  per  cent  increase  or  decrease  of  the  center  radius 
as  may  be  found  desirable. 

It  is  evident  that  variations  in  castings  may  change 
the  action  of  the  governor  somewhat  from  the  calcula- 
ted figures.  Extra  thickness  on  either  of  the  governor 
arm  ends  will  have  the  effect  of  shifting  the  center 
of  gravity  farther  from,  or  nearer  to,  the  center  of  the 


shaft.  The  location  of  the  governor  stops  on  the 
arms  of  a  fiywheel  cast  in  the  usual  way  by  arm  and 
hub  cores,  may  allow  the  center  of  gravity  to  fall  too 
close  to  the  center  of  the  shaft.  All  these  slight 
changes  can  be  compensated  by  bolting  small  weights 
to  the  governor  arm  on  either  end,  as  desired. 

The  adjustment  of  the  Rites  governor  requires  ex- 
perience and  judgment  on  the  part  of  the  erecting  man. 
But,  in  both  design  and  adjustment,  the  Rites  governor 
is  still  perhaps  the  simplest  of  all  types  in  general 
use  today. 


MIXED-PRESSURE  STEAM  TURBINE 

With  Special  Reference  to  the  Steam  Regenerator 
By  E.  D.  Dickinson 


IN  the  early  days  of  the  development  of  steam  tur- 
bines, it  was  apparent  that  the  steam  turbine  could 
be  easily  modified  to  suit  special  cases,  where  the 

steam  engine  was  not  readily  applicable.  It  is  the 
intention  of  the  writer  to  describe  briefly  one  of  the 
more  important  special  uses  to  which  the  steam  tur- 
bine has  been  put  in  commercial  practice. 

The  low-pressure  turbine  cannot  properly  be  con- 
sidered a  special  machine ;  it  is  essentially  a  turbine 
designed  to  operate  on  steam  at  a  pressure  much  be- 
low that  generated  in  the  boilers.  As  generally  under- 
stood, the  term  "low-pressure  turbine"  means  a  turbine 
designed  to  operate  on  exhaust  steam  at  about  atmos- 
pheric pressure,  and  for  this  reason  must  discharge 
into  a  vacuum.  In  such  a  machine  the  number  of  rows 
of  buckets  does  not  have  to  be  so  great  as  in  a  high- 
pressure  turbine  of  the  same  speed  and  capacity,  for 
the  reason  that  the  energy  in  the  steam  is  much  less. 
On  the  other  hand,  however,  in  order  to  get  the  same 
power  a  great  deal  more  steam  must  be  used.  The 
available  energy  in  a  pound  of  steam  from  atmospheric 
pressure  to  a  vacuum  of  28  in.  is  only  about  half  that 
between  150  lb.  pressure  and  the  same  vacuum  ;  there- 
fore, a  low-pressure  turbine  of  a  given  capacity  must 
have  steam  passages,  nozzles,  buckets,  and  condenser 
connection  of  approximately  twice  the  size  required 
for  a  high-pressure  turbine  of  the  same  output. 

The  first  and  most  obvious  application  of  the  low- 
pressure  turbine  is  in  connection  with  noncondensing 
engines,  many  installations  of  this  character  having 
proved  most  profitable  investments.  The  increased 
capacity  has  been  secured  at  a  very  low  price  per  kilo- 
watt, and  the  greater  output  has  materially  reduced 
the  cost  of  power. 

The  second  and  less  apparent  use  for  the  low-pres- 
sure turbine  is  in  connection  with  engines  already 
operating  condensing.  Of  course,  in  such  installations, 
when  combined  with  a  turbine,  the  engine  would  have 
to  exhaust  against  some  pressure  above  the  vacuum 
in  the  condenser,  generally  about  15  lb.  absolute,  or 
near  that  of  the  atmosphere. 

The  fundamental  reason  warranting  such  a  radical 
installation  is  that  the  turbine  can  be  built  to  give  a 
higher  efficiency  than  the  engine  over  th-e  very  low- 
pressure  ranges;  that  is,  it  can  extract  a  larger  amount 
of  power  from  steam  expanded  to  the  high  vacuum 
attainable  with  modern  condensing  machinery. 

In  stations  where  the  engines  are  in  good  repair 
and  have  sufficient  capacity  to  drive  their  generators 
when  running  noncondensing,  a  large  amount  of  addi- 
tional power  can  be  secured  at  low  cost  by  the  instal- 
lation of  a  low-pressure  turbine. 


In  those  cases  where  there  is  a  sufficient  supply 
of  low-pressure  steam  at  all  times,  the  straight  low- 
pressure  turbine  fulfills  all  requirements.  In  cases 
where  the  load  carried  by  the  low-pressure  turbine  is 
in  parallel  with  that  on  the  engine  and  fluctuates  with 
it,  the  turbine  may  be  regarded  as  an  additional  low- 
pressure  cylinder. 

There  are  many  places  where  the  supply  of  low- 
pressure  steam  is  not  constant,  or  where  it  cannot  be 
relied   upon,  and  some  places  where   it  is  desired  to 
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FIG.    1.      GOVERNOR    OPERATED    REDUCING    VALVE    FOR    AUTO- 
MATICALLY   ADMITTING    HIGH-PRESSURE    STEAM 
IN    A    LOW-PRESSURE    HEADER 


secure  somewhat  more  electrical  power  than  can  be 
generated  from  low-pressure  steam  alone.  The  sim- 
plest method  of  securing  the  required  power  is  to 
admit  high-pressure  steam  to  the  low-pressure  pipe 
at  times  when  the  supply  of  low-pressure  steam  is 
insufficient.  This  can  be  accomplished  automatically, 
either  by  a  reducing  valve,  set  to  maintain  a  fixed 
pressure  in  the  low-pressure  header,  or  by  providing 
a  special  valve,  operated  by  the  governor.  A  simple 
arrangement  is  shown  in.  Fig.  1.  The  pressure-oper- 
ated reducing  valve  has  one  inherent  defect ;  viz.,  it 


1134 


PRACTICAL     ENGINEER 


December  1,  1913 


is  extremely  difficult  to  maintain  a  valve  that  will 
work  positively,  maintain  the  required  pressure,  and 
shut  off  tight  when  there  is  sufficient  low-pressure 
steam.    Any  steam  that  passes  at  such  time  is  lost. 

Straight  low-pressure  turbines  are  best  suited  for 
installations  where  there  will  be  an  adequate  supply 
of  low-pressure  steam  at  all  times.    Arrangements  can 


FIG.     2.        MIXED-PRESSURE     TURBINE     PRIMARILY     FOR     LOW- 
PRESSURE    BUT    WILL    OPERATE    WITH    FAIR 
EFFICIENCY    ON    HIGH-PRESSURE 

be  made  so  that  high-pressure  steam  may  be  admitted 
to  the  low-pressure  header,  should  the  supply  be  in- 
terrupted by  accident  to  the  engine  from  which  the 
low-pressure  steam  is  taken.  The  straight  low-pres- 
sure turbine  is  the  simplest,  and  will  give  the  best 
efficiency. 

The  Mixed-Pressure  Turbine 

'pHERE  are  many  instances  where  the  amount  of 
electrical  power  required  is  in  excess  of  that  which 
can  be  generated  by  the  continuous  supply  of  low- 
pressure  steam.  These  have  called  for  a  special  ma- 
chine designed  to  operate  from  2  separate  sources  of 
steam.  Machines  of  this  type  have  been  given  the 
name  "mixed-pressure,"  and  have  been  developed   in 


FIG.    3.      MIXED-PRESSURE    TURBINE,    A    COMPROMISE    BETWEEN 

HIGH    AND    LOW-PRESSURE    AND    CAN    OPERATE 

EXCLUSIVELY  ON   EITHER 

several  forms.  To  get  the  best  results  from  a  given 
installation,  it  is  essential  that  the  machine  be  of  the 
form  intended  for  the  conditions  under  which  it  is  to 
operate.  The  various  forms  may  be  divided  into  3 
general  classes : 

(1)  Turbines  designed  to  give  the  best  economy 
on  low-pressure  steam  and  which  are  equipped  with  a 
special   valve    (Fig.   1)     for    admitting    high-pressure 


steam  to  the  low-pressure  header  automatically.  This! 
machine  will  not  carry  any  load  noncondensing,  and' 
will  be  very  inefficient  on  high-pressure  steam.  It 
may  be  used  where  the  condensing  facilities  are  re-i 
liable,  and  when  high-pressure  may  be  considered  anj 
emergency  condition. 

(3)     Turbines  designed  to  give  the  best  economyl 
when   operated   low-pressure,   and  arranged  to   admit] 
high-pressure  steam  through  separate  nozzles  (Fig  2), 
This  machine  will  give  fairly  good  efficiency  on  high- 
pressure  steam,  will  carry  some  load  noncondensing,] 
and  some  overload  mixed  pressure.     It  will  carry  its 
full  rated  load  mixed  pressure  when  there  is  insuffi- 
cient low-pressure  steam,  or  should  the  vacuum  drop! 
below  that  for  which   it   was   designed.      This    class' 
should  be  used  where  it  is  intended  to  operate  a  large] 
proportion  of  the  time  on  low-pressure,  or  in  installa-j 
tions  where  the  boilers  will  blow  when  the  engine  isj 
shut  down,  or  where  there  is  liability  of  the  vacuum] 
occasionally  dropping  off.     These  machines  will  con- 
tinue to  use  all  the  low-pressure  steam  available  when 
operating  mixed  pressure. 


FIG.   4.      FLOW  REGULATING  VALVE 

(3)  Turbines  designed  to  give  good  efficiency  at 
high  pressure,  and  also  arranged  to  carry  load  on  low- 
pressure  steam  (Fig.  3).  Machines  of  this  class  should 
be  used  when  it  is  intended  to  operate  continuoi:sly, 
or  nearly  so,  on  mixed-pressure,  and  where  there  is  a 
limited  amount  of  low-pressure  steam  which  would 
otherwise  go  to  waste.  In  this  machine  the  admission 
of  high-pressure  steam  will  decrease  the  quantity  of 
low-pressure  steam  that  will  enter.  This  means  that, 
should  the  machine  have  to  operate  mixed  pressure 
on  account  of  low  vacuum,  the  amount  of  low-pressure 
steam  will  be  automatically  reduced  and  a  greater 
amount  of  high-pressure  steam  will  be  required. 

Such  machines  are  a  compromise  between  a  low- 
pressure  and  a  high-pressure  turbine.  If  designed  to 
carry  full  load  when  operating  either  way,  they  can- 
not be  made  to  give  an  efficiency  as  high  as  that  ob- 
tainable  on   turbines   primarily   built   for   either   high 
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or  low-pressure  operation.  These  machines  can  be 
ilesigned  to  give  a  good  efficiency  and  carry  full  load 
high-pressure,  or  carry  about  half  load  low-pressure 
at  fair  efficiency. 

In  the  mixed-pressure  turbine,  the  speed  governor 
will  automatically  open  the  low-pressure  valve  with 
a  decrease  in  speed,  or  a  falling-  ofif  in  the  supply  of 
steam.  By  a  special  pressure  actuated  device,  the  low- 
pressure  valve  may  be  made  to  close  and  the  high- 
pressure  valves  open  automatically  with  decreasing 
supply  of  low-pressure  steam. 

In  nearly  every  low-pressure,  and  in  the  majority 
oi  mixed-pressure  installations,  the  best  operating 
conditions  and  highest  efficiency  are  secured  by  allow- 
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FIG.    5.      DEVICE    FOR   AUTOMATICALLY    OPENING   AND    CLOSING 

HIGH-PRESSURE    VALVES    WITH   VARIATIONS 

IN  SUPPLY  OP  LOW-PRESSURE  STEAM 

ing  the  speed  governor  to  control  the  low-pressure 
valve.  This  allows  the  vacuum  to  extend  back  to  the 
engine  supplying  the  steam  during  periods  of  opera- 
tion when  there  is  insufficient  steam  for  the  turbine. 

In  certain  installations  it  is  not  feasible  to  operate 
in  this  matter  for  one  or  both  of  the  following  reasons : 
First,  inability  to  maintain  air-tight  joints  in  the  piping 
between  the  engine  and  turbine,  or  in  the  engine  itself. 
(In  this  case  the  vacuum  on  the  condenser  would  be 
affected  by  the  indrawing  air.)  Second,  the  back  pres- 
sure on  the  engine  at  times  being  reduced  below  at- 
mosphere, as  in  reversing  rolling  mill  or  hoisting  en- 
gines. In .  installations  of  this  nature,  a  valve  can 
readily  be  installed  in  the  low-pressure  pipe  to  pre- 
vent automatically  the  vacuum  from  extending  back, 
thereby  maintaining  a  pressure  above  atmosphere  on 
the  piping  and  engine.  Figure  4  shows  a  valve  for 
this  purpose.  This  valve  has  been  given  the  name 
of  "flow  regulating  valve." 

When  it  is  desired  to  maintain  a  fixed  load  on  a 
mixed-pressure  turbine,  with  varying  quantities  of  low- 
pressure  steam,  this  can  be  accomplished  by  a  pres- 
sure actuated  device  arranged  to  open  automatically 
high-pressure  valves  with  a  decreasing  quantity  of 
low-pressure  steam.  Figure  5  shows  a  simple  arrange- 
ment which  has  been  placed  on  several  machines  in 
commercial  operation  and  has  maintained  a  steady  load 
under  extreme  conditions. 

The  Steam  Regenerator 

'PHE  idea  of  storing  heat  is  quite  old.  The  action 
of  the  steam  regenerator  is  based  on  the  principle 
that  the  difference  between  the  temperature  of  the 
steam  available  at  a  given  time,  and  the  temperature  of 
the  steam  at  a  somewhat  reduced  pressure,  may  still 
be  used  to  do  work. 


There  are  many  different  designs  of  steam  regener- 
ators, nearly  all  of  which  consist  of  a  chamber  con- 
taining a  quantity  of  water,  and  so  arranged  that  a 
large  surface  is  exposed  to  the  entering  steam.  Some 
time  will  be  required  to  heat  the  water  in  the  regener- 
ator, and  this  time  element  must  be  taken  into  con- 
sideration in  all  cases.  This  means  that  where  the 
supply  of  excess  steam  lasts  for  very  short  intervals, 
it  cannot  be  expected  that  the  water  will  be  heated  up 
to  the  temperature  corresponding  to  steam  pressure. 

A  regenerator  will  generate  steam  only  when  the 
pressure  in  the  chamber  is  lower  than  the  steam  pres- 
sure corresponding  to  the  temperature  of  the  water  in 
the  generator.  For  example,  if  the  water  has  a  tem- 
perature of  212  deg.  F.  corresponding  to  14.7  lb.  abso- 
lute pressure,  as  soon  as  the  pressure  in  the  regener- 
ator is  reduced  below  this,  a  part  of  the  water  will 
be  given  off  as  steam,  taking  heat  from  the  mass  of 
water  until  its  temperature  is  reduced  to  the  steam 
temperature  at  lower-pressure. 

Regenerator  Capacity 

'PHE  capacity  of  a  regenerator,  or  the  amount  of 
steam  which  it  will  give,  depends  on  the  quantity 
of  water  and  also  on  the  temperature  range  through 
which  it  may  be  operated.  This  means  that  a  given 
quantity  of  steam  may  be  stored  and  regained  in  a 
regenerator  of  smaller  size  and  therefore  of  lower  cost 
if  the  temperature  range  can  be  increased.  In  order 
to  increase  the, temperature  range,  it  is  necessary  either 
to  raise  the  upper  pressure  limit  or  lower  the  low  pres- 
sure limit,  or  both.  The  accompanying  table  gives 
approximately  the  theoretical  amount  of  steam  that  can 
be   regenerated. 

This  means  that  1000  lb.  of  water  at  19  lb.  absolute 
and  225  deg.  F.  will  give  off  about  G2  lb.  of  steam  if 
the   pressure   is    reduced   to   5    lb.      For   intermediate 

Amount  of  Steam  Regenerated 


Steam  pressure, 
pounds  ab- 
solute 

Steam  temp., 

Fah. 

degrees 

Drop, 

.  degrees 
Fah. 

Latent 

heat 
B.  t.  u. 

Pounds 
water 

Pounds 
regener- 
ated 

19 

225.2 

'2'.8 

956.3 

i666!6 

•i!*) 

18 

222 . 4 

slo 

958.3 

.'997;i 

3!i 

17 

219.4 

3a 

960.5 

'994!6 

3^2 

16 

216.3 

i'.i 

962.7 

'996!8 

i'.i 

15 

213.0 

i'.'i 

956.0 

'987.4 

i'.h 

14 

209.0 

i'.i 

967.4 

983^9 

3.7 

13 

205.9 

i'.9 

970.0 

"986!2 

3.9 

12 

202.0 

4.2 

972.8 

'976 '.3 

i'.2 

11 

197.8 

4!6 

975.8 

'972'.i 

i.Q, 

10 

193.2 

4!9 

979.0 

'969!. 5 

4.9 

9 

188.3 

5^4 

982.4 

'962!6 

b.2 

8 

182.9 

o!6 

986 . 2 

'957  .'4 

i'.% 

7 

176.9 

(lis 

990.5 

'95i'.6 

W.b 

6 

170.1 

7;8 

995.2 

'94.5!i 

7.4 

5 

162.3 

1000.7 

Total. 


62.3 


ranges  take  the  sum  of  the  amounts  for  each  pound 
drop.  For  example,  997  lb.  of  water  at  18  lb.  absolute 
and  22.4  deg.  F.  will  regenerate  13.2  lb.  of  steam  if 
the  pressure  is  reduced  to  14  lb.  For  approximate 
results,  to  find  the  number  of  pounds  of  water  to  re- 
generate 1  lb.  of  steam,  divide  the  average  latent 
heat  by  the  temperature  drop.  The  curves  of  Fig.  6 
make  it  possible  to  estimate  quickly  the  size  of  re- 
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generator  necessary  under  any  given  conditions.  Ex- 
ample :  If  the  water  can  be  heated  to  the  temperature 
corresponding  to  17  lb.  absolute,  and  if  steam  may  be 
extracted  down  to  10  lb.  absolute  follow  the  horizontal 
line  17  until  it  intersects  the  10-lb.  final  pressure  line, 
and  directly  below  this  find  that  38  lb.  of  water  are 
required   for    each   pound    of   steam    regenerated.      It 
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FIG.  6.     CURVES  SHOWING  POUNDS  OF  WATER  IN  REGENERATOR 
PER  POUND  OF   STEAM  GENERATED,   WHEN  WORKING 
BETWEEN    VARIOUS    INITIAL    AND    FINAL 
PRESSURES 

must  be  remembered  that  with  the  same  valve  open- 
ing, a  steam  turbine  will  take  less  steam  and  there- 
fore carry  less  load  as  the  pressure  drops  below  that 
for  which  it  is  designed. 

In  order  to  secure  the  best  economy,  a  regenerator 
is  necessary  in  any  low  or  mixed-pressure  turbine  in- 
stallations where  the  supply  of  low-pressure  steam 
is  intermittent,  and  where,  during  periods  of  supply, 
there  will  be  more  steam  than  is  required  to  carry 
the  load  on  the  turbine.  By  intermittent  is  meant 
frequently  interrupted,  similar  to  the  exhaust  from  a 
reversing  rolling  mill  or  hoisting  engine. 

Limitations  of  Pressure  Range 

pROM   the  table  it  is  obvious  that  the  greater  the 

pressure  range,  the  smaller  the  regenerator  required 

to  regenerate  a  given   weight  of  steam.     The  upper 

pressure  is  fixed  by  the  back  pressure  which  may  be 
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FIG.     7.       DIAGRAM     SHOWING     FLOW     REGULATOR     VALVE     IN- 
STALLED   BETWEEN    ENGINE    AND    REGENERATOR 

put  on  the  engine  supplying  the  low-pressure  steam. 
In  order  to  have  the  low-pressure  limit  below  atmos- 
pheric pressure,  it  is  necessary  that  the  regenerator 
and  piping  be  tight  so  that  air  cannot  be  drawn  in. 


Flow  Regulating  Valve 

[N  order  that  the  regenerator  may  have  the  benefits 
of  a  wide  pressure  range,  it  is  necessary  that  the 
flow  regulating  valve  be  installed  between  the  engine 
and  the  regenerator.  It  will  open  automatically  only 
when  the  engine  is  in  operation.  Should  this  valve 
be  placed  between  the  regenerator  and  the  turbine,  it 
will  efifectually  prevent  vacuum  from  extending  back 
to  the  regenerator,  thereby  greatly  decreasing  its  re- 
generating capacity. 

The  same  argument  applies  against  the  method  of 
control,  in  which  the  low-pressure  valve  is  made  to 
close  automatically  with  decreasing  supply  of  low- 
pressure  steam. 

Experience  in  commercial  practice  has  shown  that 
with  few  exceptions,  the  flow  regulating  valve  is  nec- 
essary only  in  installations  where  the  supply  of  low- 
pressure  steam  is  intermittent  or  fluctuating.  For 
these  reasons  this  valve  should  be  independent  of 
the  turbine,  so  that  it  may  be  installed  between  the 
engine  and  the  regenerator.  When  the  valve  is  so 
installed,  the  regenerator  as  well  as  the  piping  between 
this  valve  and  the  turbine  must  be  designed  and  in- 
stalled so  as  to  operate  under  vacuum.  An  additional 
reason  for  installing  the  flow-regulator  valve  between 
the  engine  and  regenerator  is  to  prevent  the  regener- 
ator from  filling  with  air  during  periods  when  the 
supply  of  low-pressure  steam  is  interrupted. 

Figure  7  shows  diagrammatically  the  arrangement 
described.  The  overflow  from  the  regenerator  must 
be  so  arranged  that  it  will  prevent  the  water  rising 
above  a  fixed  point  under  any  condition  of  operation. 
This  can  be  accomplished  either  by  a  barometric  col- 
umn, as  indicated  in  the  diagram,  or,  if  this  is  imprac- 
ticable, by  a  vacuum  trap.  When  the  engine  is  shut 
down  for  some  time,  the  piping  between  it  and  the 
flow  regulating  valve  will  fill  with  air,  and  it  is 
undesirable  that  this  air  be  driven  into  the  turbine 
as  it  would  afifect  the  vacuum.  An  excellent  arrange- 
ment, therefore,  is  to  provide  an  opening  in  the  re- 
ceiver, which  can  be  piped  to  a  feed  water  heater ; 
this  connection  carrying  ofif  most,  if  not  all,  of  the 
air,  and  conserving  the  heat  in  the  steam.  Arrange- 
ments similar  to  this  are  operating  commercially. 

An  article  in  London  Engineering,  March  22,  1912, 
on  "Waste-Heat  Accumulators,"  cites  several  instal- 
lations where  power  has  been  secured  at  a  low  rate 
by  the  use  of  low-pressure  turbines.  It  is  also  stated 
that  the  accumulators  or  regenerators  may  be  made 
to  work  satisfactorily  if  the  pressure  falls  below  at- 
mosphere, and  that  in  such  cases  the  flow  regulating 
valve  would  have  to  be  placed  between  the  engine  and 
the  regenerator. — General  Electric  Review. 
(To   be   continued.) 


In  a  PAPER  before  the  recent  Congress  of  Refrigera- 
tion in  Chicago,  C.  H.  Stevens  gave  the  records  from 
a  number  of  electrically  operated  refrigeration  plants, 
showing  the  power  consumption,  which  averages  as 
follows: — For  fur  storage,  at  temperatures  of  30  to 
15  deg.  F.,  0.51  kw.-yr.  per  cubic  foot  of  space;  for 
packers  of  meat,  at  temperatures  of  from  40  to  35  deg. 
F.,  1.41  kw.-yr.  per  cubic  foot;  for  provision  dealers, 
at  temperatures  of  40  to  20  deg.,  1.43  kw-yr. ;  for 
wholesale  meat  dealers,  at  temperatures  of  about  20 
deg.,  l.fiG  kw.-yr.  per  cubic  foot;  for  retail  meat  deal- 
ers, at  temperatures  of  about  36  deg.,  3.73  kw.-yr.  per 
cubic  foot,  and  for  small  provision  dealers,  at  tempera- 
tures of  about  35  deg.,  6.8  kw.-yr.  per  cubic  foot. 
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PRACTICAL  ELECTRICAL  ENGINEERING 

Types  and  Characteristics  of  Direct-Current  Generators  and   Motors,   Including  Series,   Shunt,   Com- 
pound and  Over-Compound,  and  Differential  Windings 

By  Norman  G.  Meade 


SERIES-wound  generators,  formerly  so  extensive- 
ly used  for  arc  lighting,  have  become  obsolete  ; 
but  series-wound  motors  have  many  applications 
and  the  latter  machines  only  will  be  considered. 

In  series-wound  motors,  the  field  coils  are  connect- 
ed as  shown  in  Fig.  1  and  the  current  is  the  same  in 
the  armature  and  field  windings. 

When  running  without  load  a  series-wound  motor 
speeds  up  until  it  takes  just  enough  current  to  make 
up  for  internal  losses;  as  the  armature  speed  increases, 
the  current  rapidly  decreases  owing  to  the  rising 
counter-electromotive  force.  As  the  field  and  armature 
windings  are  in  series  relation,  the  flux  is  necessarily 
decreased,  so  that  the  armature  must  still  increase  in 
speed  to  generate  its  counter-electromotive  force  which 
at  no  load  nearly  equals  the  impressed  electromotive 
force.  At  no  load  the  current  is  small  and  the  speed 
excessively  high,  in  some  cases  high  enough  to  injure 
the  machine,  consequently  the  load  should  never  be 
thrown  ofif  entirely  with  the  current  on,  without  apply- 
ing  some   means   of  breaking  the   motor. 

Counter-electromotive  force  decreases  slightly  with 
increase  in  load,  increasing  the  field  flux  with  cor- 
respondingly  increased    torque   and   decreased    speed. 

In  some  makes  of  series-wound  motors  the  field 
magnets  are  wound  with  enough  turns  so  that  the 
magnetic  circuit  becomes  fully  saturated  at  light  load, 
producing  a  fairly  even  field  over  a  wide  range  of 
load,  which  reduces  the  variation  of  speed  with  varia- 
tion of  load. 

Series-wound,  as  well  as  all  other  types  of  direct- 
current  motors,  are  reversed  by  reversing  the  direction 
of  the  current  through  either  the  field  winding  or  the 
armature,  and  control  is  secured  by  introducing  re- 
sistance  in   series   with   the   armature. 

Among  the  more  important  characteristics  of  a 
series-wound  motor  may  be  mentioned  :  It  is  spark- 
less  ;  it  has  a  strong  starting  torque  and  will  race  if 
allowed  to  run  free;  its  speed  will  vary  over  a  wide 
range  with  changes  of  load.  For  service  where  the 
speed  is  constantly  under  the  control  of  an  operator 
and  where  frequent  reversals  are  necessary,  as. exem- 
plified in  electric  cranes,  hoists,  elevators,  turntables, 
etc.,  the  series-wound  motor  is  especially  adapted. 

Shunt-wound  Machines 

^HUNT-wound  generators  and  motors  are  alike  in 
construction,  the  connections  being  shown  in  Fig. 
3.  The  field  winding  consists  of  many  turns  of  fine 
wire  which  receives  but  a  small  percentage  of  the  total 
current  applied  to  or  generated  by  the  machine.     As 


a  motor,  the  shunt  machine  is  notable  for  its  speed- 
regulating  qualities  and  is  especially  adapted  to  the 
continuous  driving  of  machinery  of  all  kinds  which 
does  not   have  widely   fluctuating  loads. 

By  introducing  resistance  in  series  with  the  shunt- 
field  winding  a  shunt  motor's  speed  may  be  varied  over 
a  considerable  range  which  is  limited  by  the  fact  that 
sparking  will  occur  if  the  field  be  too  much  weakened. 

One  side  of  the  field  winding  is  connected  directly 
to  one  armature  terminal,  but  the  other  side  has  a 
connection  to  the  line  switch  so  that  when  the  latter 
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FIG.    1.      CONNECTIONS   OF    SERIES-WOUND   MOTOR 

FIG.    2.      CONNECTIONS   OF   A    SHUNT-WOUND    MOTOR   OR 

GENERATOR 

is  closed  the  field  coils  receive  current  before  the  arma- 
ture does ;  if  this  were  not  so  arranged,  owing  to  the 
low  resistance  of  the  armature  it  would  practically 
short-circuit  the  line  and  blow  the  fuses  or  trip  the 
circuit  breaker. 

Shunt-wound  generators  are  best  adapted  to  fairly 
constant  loads  such  as  electric  lighting,  but  do  not 
possess  the  inherent  regulating  qualities  that  make 
them  suitable  for  widely  varying  loads  such  as  eleva- 
tors and  street  railroads;  such  generators  are  found 
mostly  in  small  plants  and  are  not  made  in  large 
units. 

Compound-wound  Machines 

AS  with  shunt-wound  machines  both  compound- 
wound  generators  and  motors  are  similar  in  con- 
struction and  combine  to  a  considerable  extent_  the 
characteristics  of  both  series  and  shunt  machines. 
They  are  provided  with  a  shunt  winding  in  every  re- 
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spect  similar  to  a  shunt  machine,  and  a  compound 
winding  corresponding  to  the  series  winding  of  the 
series  machine.  It  is  usual  to  place  what  is  known  as 
a  series  shunt  across  the  terminals  of  the  series  wind- 
ing to  carry  a  portion  of  the  current  so  that  the  effect- 
iveness of  the  compounding  may  be  varied  to  a  con- 
siderable extent.  The  connections  of  a  compound 
machine  are  shown  in  Fig.  3.  When  2  or  more  com- 
pound-wound generators  are  operated  in  parallel,  it 
is  customary  to  make  an  equalizer  connection,  as 
shown  in  the  cut,  which  connects  to  the  terminal  on 
each  machine  where  the  armature  and  series  field  leads 
join.     By  this  means  the  compound  windings,  as  well 
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FIG.   3.      CfONNEOTIONS   OF  A  COMPOUND-WOUND   MOTOR  OR 
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FIG.    5.       CONNECTIONS    OF    A    DIFFERENTIALLY-WOUND 

GENERATOR 


as  the  armatures  of  the  various  machines,  are  con- 
nected in  multiple,  which  serves  to  prevent  reversal  of 
current  through  the  series  winding  of  any  generator 
whose  voltage  became  less  than  that  of  the  line. 

On  a  motor,  the  object  of  a  compound  winding  is 
to  gain  closer  speed  regulation  where  there  is  a  widely 
or  suddenly  fluctuating  load.  As  the  demand  for  cur- 
rent increases  with  each  increase  of  load,  the  magnetic 
flux  due  to  the  compound  winding  is  materially  in- 
creased, thus  eliminating  the  tendency  of  the  motor  to 
slow  down  as  would  be  the  case  with  a  shunt-wound 
motor  under  severe  operating  conditions.  When  the 
load  is  suddenly  released,  the  shunt  winding  maintains 
sufficient  field  to  prevent  any  tendency  to  racing. 

A  modification  of  the  compound-wound  motor  is 
known  as  the  mill  type  and  is  equipped  with  both  a 
series  and  a  shunt  winding,  the  former  predominating, 
the  shunt  winding  being  used  merely  to  prevent  undue 
racing  when  load  is  thrown  off. 

Compound-wound  motors  find  wide  use  on  recipro- 
cating machinery  of  all  kinds  especially  in  machine 
shop  practice  on  planers,  slotters,  etc.,  where  the  load 
varies  from  the  full  cutting  load  to  that  if  a  mere  fric- 
tion load  several  times  a  minute.  Motors  of  this  type 
also  have  a  speed  regulation  within  certain  limits  by 
means  of  field  resistance. 

In  providing  a  compound  winding  for  a  generator, 
the  object  is  to  maintain  a  uniform  voltage  under  wide- 
ly varying  conditions  of  load  or  overload.  It  is  evident 
that  with  increased  current  demands  the  current  flow- 
ing through  the  series  winding  will  increase  also,  thus 
increasing  the  field  flux  and  consequently  the  voltage 
to  compensate  for  the  natural  drop  under  severe  oper- 
ating conditions. 


Over-compounding  is  quite  generally  employed ;  by 
over-compounding  is  meant  the  proportioning  of  the 
series  winding  iu  such  a  manner  that  the  full  load 
terminal  voltage  is  greater  than  that  at  no  load.  This 
is  for  the  purpose  of  compensating  for  the  drop  in  line 
potential  which  occurs  with  increased  load  and  serves 
to  maintain  rated  voltage  on  apparatus  located  at  the 
end  of  the  line. 

By  reference  to  the  diagram.  Fig.  4,  this  will  be 
made  clearer.  The  straight  center  line  denotes  the 
voltage  characteristics  of  a  machine  designed  with 
compounding  coil,  to  give  rated  terminal  voltage  under 
all  conditions  of  load ;  the  lower  diagonal  line  repre- 
sents in  an  exaggerated  manner  what  would  take  place 
under  similar  conditions  with  a  simple  shunt  machine. 
The  upper  diagonal  represents  the  increase  in  voltage 
with  increase  in  load  in  an  over-compounded  genera- 
tor. 

Auxiliary  pole  generators  and  motors  are  now  quite 
extensively  used  and  consist  essentially  of  a  regular 
type  of  multipolar  machine  with  the  addition  of  small 
auxiliary  poles  between  the  main  poles;  the  windings 
on  these  auxiliary  poles  are  connected  in  series  with 
the  armature,  and  the  series  windings,  on  machines 
where  the  latter  are  employed.  The  object  of  the 
auxiliary  poles  is  to  maintain  a  fixed  commutating 
field  regardless  of  load  conditions,  thus  maintaining 
sparkless  commutation  and  overcoming  the  effects  of 
field  distortion  caused  by  armature  reaction. 

Auxiliary-pole  motors  are  used  principally  for 
variable-speed  service  and  can  be  regulated  through  a 
wide  range  of  speed  by  means  of  field  resistance. 

Differentially-wound   Machines 

DiFFERENTIALLY-wound    generators    find    their 

principal  use  in  the  lighting  of  railroad  trains  and 

automobiles.     They  are  similar  in  construction  to  an 

ordinary   compound-wound   machine   with   the   excep- 
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tion  that  one  winding  opposes  the  other,  that  is,  the 
current  in  one  winding  flows  in  a  direction  opposite 
to  that  in  the  other,  as  shown  in  Fig.  5. 

It  is  readily  apparent  that  generators  operating 
from  the  running  geai  of  cars  or  automobiles  must 
vary  greatly  in  speed  and  were  there  no  means  for 
regulation,  the  voltage  would  vary  wildly.  Differ- 
ential generators  are  designed  to  give  practically  a 
uniform  voltage  between  the  maximum  and  minimum 
limits  of  the  automatic  cutout.  As  the  speed  increases 
the  voltage  has  a  tendency  to  rise,  thus  increasing  the 
current  passing  through  the  series  winding,  the  latter 
opposes  the  shunt  winding,  thus  tending  to  reduce  the 
field  flux,  thereby  maintaining  a  uniform  electromotive 
force  at  all  speeds. 
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CIRCUIT  BREAKER  ALARMS 

Arrangements  for  Blowing  Whistles  and  Ringing  Bells  when  Circuit  Breakers  Open 

By  W.  E.  Chandler 


THERE  are  several  electric  light  and  power  and  street 
railway  power  stations  in  New  England  where  there 
is  only  one  man  in  the  engine  and  generator 
room.  He  is  the  watch  engineer  and  his  work  is 
to  keep  an  eye  on  the  fire  room  and  see  that  steam  is 
kept  up  to  pressure,  tend  the  engines  in  operation  dur- 
ing his  shift  and  keep  them  oiled,  also  tend  the  switch- 
board and  if,  as  sometimes  happens,  a  condenser,  feed 
pump,  or  any  of  the  other  auxiliaries  give  out,  he  must 
make  repairs  as  soon  as  possible  and  keep  the  juice 
on  the  line  at  the  same  time  for  there  is  no  one  thing 
that  will  bring  the  wrath  of  the  officials  down  on  his 
luckless  head  more  quickly  than  to  interrupt  the  move- 
ment of  the  cars  or  put  the  town  in  darkness,  be  the 
time  ever  so  short. 

It  frequently  happens  that  Mr.  Engineer  is  down- 
stairs packing  a  feed  pump  or  condenser,  making  some 
other  repair,  or  perhaps  he  is  in  the  boiler  room  giving 
the  one  fireman  a  helping  hand  to  keep  the  steam 
pressure  up  to  the  proper  point  during  a  hard  pull, 
when  a  circuit  breaker  opens  and  he  does  not  hear  it 
and  not  being  on  the  floor  with  the  board  of  course 
does  not  see  it.  Pretty  soon  the  telephone  bell  rings 
and  some  such  conversation  as  this  takes  place. 

Telephone  (car  despatcher,  division  superintendent 
or  lamp  inspector).     Hello.     Power  Station? 

Engineer. — Yes.    What's  wanted? 

Telephone. — Well,  what  is  the  matter  down  there? 
Are  you  asleep?  There  is  no  juice  on  such  and  such 
a  line. 
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Engineer. — Wait  a  second.  (Looks  at  board,  closes 
breaker  and  returns  to  telephone).  Hello.  I  was 
busy  downstairs  and  didn't  hear  that  breaker  open. 
Are  you  all  OK  now? 

Telephone. — Yes,  but  for  the  love  of  Mike  get  onto 
yourself  and  keep  those  breakers  in.  The  service  is 
all  balled  up  now  on  account  of  your  not  tending  to 
business. 

Later  on,  the  chief  engineer  will  probably  call  him 
up  and  give  him  fits  for  letting  the  breaker  remain 
open  more  than  Yz  min.  Perhaps  it  has  happened  be- 
fore and  the  chief  has  received  a  letter  from  the  super- 


intendent of  motive  power  or  general  manager,  calling 
him  down  for  keeping  sueh  a  man  in  charge  of  a 
shift,  and  the  chief  in  turn  will  give  the  poor  fellow  a 
going  over  for  not  attending  to  business  better.  But 
one  thing  is  sure :  The  company  will  not,  except  in 
rare  cases,  furnish  an  oiler  for  the  watch  engineer ; 
nor  will  it  fall  over  itself  in  haste  to  furnish  material 
to  make  an  alarm  to  notify  the  engineer  when  a  circuit 
breaker  is  open,  no  matter  what  part  of  the  station  he 
may  be  in. 
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FIG.   2.      STEAM   WHISTLE    USED   TO  GIVE   ALARM 

It  has  been  my  good  fortune,  however,  to  work 
with  a  chief  on  one  or  two  occasions  who  had  head 
enough  on  his  shoulders  to  invent  a  sure  and  simple 
means  of  notifying  the  whole  neighborhood  when  a 
circuit  breaker  was  out,  and  I  will  attempt  to  describe 
some  of  them. 

In  a  small  country  street  railway  power  station  in 
Massachusetts  there  were  only  one  fireman  and  one 
engineer  on  each  shift  of  13  hr.  each.  The  plant  con- 
sisted of  3  horizontal-tubular  boilers  and  2  20  by  48- 
in.  simple  condensing  engines,  each  belted  to  a  225-kw., 
550-v.  railway  generator.  There  was  only  one  inde- 
pendent jet  condenser  for  the  2  engines  and  2  6  by  4  by 
7j4-'m.  duplex  feed  pumps  to  supply  the  boilers  with 
water ;  one  or  the  other  of  these  was  constantly  under 
repair,  or  if  the  unusual  happened  and  they  both  held 
together  for  a  week  the  condenser  was  sure  to  give  out, 
and  as  a  result  the  engineers  never  had  any  chance  to 
get  lonesome  or  put  on  a  surplus  of  fat  due  to  lack 
of  exercise. 

The  switchboard  was  one  of  the  simplest  possible, 
consisting  of  2  panels  containing  1  main  switch  and 
circuit  breaker  for  each  machine,  and  2  more  panels 
each  containing  a  line  switch  and  breaker.  These 
breakers  were  of  a  type  now  obsolete  or  nearly  so. 
They  had  handles  which  projected  at  an  angle  of  about 
45  deg.  from  the  vertical  face  of  the  board  (see  Fig-  1). 
and  when  it  was  open  it  was  down  in  the  position 
shown  by  dotted  lines. 

The  main  steam  pipe  was  inside  the  engine  room 
and  in  a  line  almost  exactly  opposite  the  center  of 
the  switchboard  was  a  plug  where  at  one  time  a  1>4- 
in.  pipe  had  lead  out  to  radiators  and  used  to  warm 
the  former  chiefs  office,  but  this  had  been  arranged 
dififerently.so  the  present  chief  obtained  a  small  whistle 
and  steam  cock  with  a  lever  handle  and  by  means  of  a 
few  reduced  couplings  and  other  fittings,  connected 
it  to  the  main  steam  pipe  and  on  the  steam  cock  he 
placed  a  new  line  which  was  counterbalanced,  as 
shown  in  Fig.  2. 
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One  end  of  this  lever  was  hitched  to  the  lever  of 
the  whistle  valve,  while  to  the  other  was  fastened  a 
wire  curtain  cord,  such  as  is  used  on  street  car  cur- 
tains. This  cord  was  then  carried  to  the  ceiling-  of  the 
engine  room  and  through  small  pulleys,  led  across 
to  a  point  directly  over  the  switchboard ;  from  the 
main  cord  individual  cords  led  to  the  handle  of  each 
circuit  breaker,  as  shown  at  A,  B,  C,  D.  When  one  of 
these  breakers  opened,  the  handle  had  weight  enough 
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FIG.    3.      WIRING    OF  .ALARM    BELL 

to  pull  the  long  side  of  the  balanced  lever  up,  the 
opposite  end  opened  the  whistle  valve  and  the  steam 
cock  being  opened  at  the  same  time,  of  course  the 
whistle  gave  notice  that  the  board  needed  attention. 
This  arrangement  worked  successfully  for  over  7  yr., 
until  this  station  was  finally  turned  into  a  substation 
and  the  engines  stopped. 

The  next  arrangement  I  ran  across  for  giving  notice 
of  an  open  circuit  was  in  one  of  the  finest  stations  of 
its  kind  and  size  in  the  State  of  Massachusetts  when  it 
was  built.  Like  the  first  arrangement  described,  it 
was  attached  to  the  arm  of  the  circuit  breaker  and 
consisted  of  a  small  electric  bell,  such  as  is  used  for 
telephone  extension  alarms  and  was  operated  by  wet 
batteries  wired  in  the  usual  manner  except  that  in- 
stead of  a  push-button  being  cut  into  the  circuit  a 
spring  contact  was  mounted  on  the  board  and  the 
opposite  sides  of  the  circuit  connected  to  it  as  shown 
in  Fig.  3.  Of  course  when  the  breaker  opened 
the  arm  falling  allowed  that  part  of  the  switch 
connected  to  the  wire  leading  to  the  bell  (and 
which  was  a  flat  spring)  to  touch  the  con- 
tact connected  with  the  battery;  this  completed  the 
circuit  and  caused  the  bell  to  ring  until  the  breaker 
was  replaced,  when  the  bell  circuit  would  open  auto- 
matically. The  principal  trouble  with  this  arrange- 
ment was  that  the  battery  ran  out  just  when  it  was 
least  expected  to  and  when  the  station  crew  was  the 
busiest.  But  after  a  couple  of  failures  the  chief  ar- 
ranged fixed  dates  for  recharging  it  and  no  further 
trouble  was  experienced. 

The  next  circuit  breaker  alarm  I  worked  with  was 
in  a  modern  turbine  driven  electric  light  and  power  sta- 
tion. The  circuit  breakers  in  this  station  were  all  oil 
breakers  and  had  very  small  distances  to  travel  when 
they  opened,  and  owing  to  general  appearance  it  was 
not  desirable  to  attach  an  alarm  to  the  handles  of 
the  breakers  on  the  front  of  the  board,  so  after  study- 
ing the  matter  a  short  time  the  electrician  thought  out 
and  put  into  use  the  following  plan.  These  breakers 
were  all  for  3-phase  circuits  and  extended  back  from 
the  board  about  20  in.  and  were  each  supported  at  the 
back  end  by  a  single  post  of  1-in.  pipe  rising  from  a 
floor  flange  up  through  a  ring  at  the  back  of  the  tank 
to  a  few  inches  above  the  top  of  the  switch.     A  lock 


nut  in  each  side  of  the  ring  held  that  end  of  the  switch 
rigidly  in  place  while  the  other  end  was  fastened  to 
the  switchboard.  The  electrician  placed  a  wooden 
plug  in  the  top  of  each  support  and  strung  a  pair  of 
wires  along  on  top  of  them.  These  wires  were 
led  into  a  vibrator  in  series  with  a  6-in.  gong;  this 
vibrator  got  its  current  from  the  exciter  buses  at  110 
volts,  d.c.  On  one  of  these  wires  was  fastened  a  strip 
of  spring  copper  which  laid  across  the  other  wire  but 
did  not  make  a  contact  with  it  until  the  breaker  was 
opened.  From  this  copper  strip  a  connection  was 
made  by  means  of  a  small  tension  spring  and  short 
cord  to  the  back  end  of  the  breaker  arm,  each  breaker 
having  its  own  individual  strip  and  connection  and  as 
long  as  the  breakers  remained  in  the  bell  circuit,  being 
open  of  course,  there  was  no  alarm,  but  if  any  of  the 
breakers  opened  the  weight  of  the  lever  and  contacts 
drew  the  copper  strip  down  onto  the  wire  parallel  with 
the  one  to  which  it  was  fastened  and  completed  the 
bell  circuit  and  caused  the  bell  to  ring,  and  if  the 
breaker  was  opened  on  purpose  and  was  to  be  left 
open  for  any  length  of  time  it  was  only  necessary  to 
place  a  bit  of  common  paper  between  the  copper  strip 
and  the  second  wire  in  such  a  way  that  when  the 
breaker  was  put  in  again  the  paper  would  fall  out  of 
the  way  and  the  alarm  was  ready  for  business  again. 
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FIG.    4.      ALARM.  WIRING   FOR   OIL   CIRCUIT    BREAKER 

These  devices  can  be  applied  with  little  variation 
to  various  parts  of  the  mill  or  power  plant,  such  as 
water  tanks,  sumps,  etc.,  and  the  time  and  labor  they 
will  save  will  repay  the  cost  of  installation  many  times 
over. 


In  the  care  of  internal  combustion  engines, 
ethyl  alcohol  has  been  proved  to  be  of  great  assistance. 
Used  regularly  twice  a  week,  it  becomes  a  remover  and 
preventer  of  carbon,  and  for  producing  a  nonfreezing 
mixture  in  the  jacket,  it  is  the  best  medium  so  far  dis- 
covered. In  using  it  as  a  carbon  remover,  the  best  prac- 
tice is  to  pour  a  half  to  a  full  wineglassful  into  each  cyl- 
inder at  night  on  shutting  down,  and  let  it  remain  until 
morning.  To  start  up  the  engine,  open  the  throttle  wide 
and  blow  out  the  loosened  carbon,  which  will  have  been 
made  soft  and  flaky  by  the  action  of  the  alcohol.  In 
using  for  a  nonfreezing  solution,  it  is  found  that  when 
mixed  with  water,  a  mixture  of  20  per  cent  alcohol  will 
not  freeze  above  lo  deg.  F.,  30  deg.  above  zero  F.,  35 
per  cent  above  10  below  zero,  40  per  cent  above  20  be- 
low zero,  and  50  per  cent  above  35  below  zero.  The 
alcohol  best  fitted  is  not  wood  alcohol,  but  what  is  known 
to  the  trade  as  pyro  alcohol,  which  is  the  ordinary  alco- 
hol, rendered  unfit  for  drinking. 
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POWERFUL  ELECTRIC 
LOCOMOTIVES 

THE  New  York  Central  &  Hudson  River  R.  R.  Co. 
has  recently  ordered  G  additional  powerful  pas- 
senger electric  locomotives  from  the  General 
Electric  Co.  for  terminal  service  out  of  New 
York  City.  Early  in  the  year  10  of  the  most  powerful 
type  ever  built  were  ordered  from  this  company  for 
the  same  service,  weighing  100  tons  each.  While  the 
new  machines  are  of  the  same  type  and  construction, 
they  are  somewhat  heavier,  weighing  110  tons,  and 
due  to  recent  advance  in  locomotive  design,  have  ma- 
terially increased  capacity  for  continuous  service. 

Growth  in  traffic  and  corresponding  larger  and 
heavier  train  units  since  the  introduction  of  electric 
locomotives  has  been  notable.  In  1906,  35  600-volt, 
direct-current,  passenger,  electric  locomotives  were 
built  by  the  General  Electric  Co.  and  introduced  in 
the  Terminal.  These  machines  are  of  the  115-ton  type, 
designed  with  sufficient  tractive  efifort  to  operate  535- 
ton  gross  weight  trains  at  60  miles  an  hour  in  the 
regular  terminal  service,  as  were  the  12  locomotives 
put  into  service  in  1908. 

The  10  100-ton  electric  locomotives  ordered  the 
fore  part  of  this  year  are  each  equipped  with  8  bi- 
polar, gearless  motors,  all  the  weight  of  the  machine 
being  carried  on  motor-driven  axles.  These  engines 
are  designed  for  pulling  the  heavy  limited  trains  and 


lei.  They  are  insulated  for  1200  volts,  so  that  if  at 
any  future  time  it  should  be  desired  to  operate  the 
locomotive  on  this  voltage,  the  pairs  of  motors  could 
be  changed  from  parallel  to  series  connections  and  the 
same  speeds  and  control  combinations  obtained  as  on 
600  volts. 


NEON  LAMPS 

IN  the  manufacture  of  liquid  air  by  the  process  of 
G.  Claude,  of  Paris,  the  so-called  "rare  gases"  of 
the  atmosphere  are  separated  out.  In  a  lecture  on 
"Liquid  Air  and  Its  Uses,"  delivered  at  the  time  of 
the  Chicago  Refrigeration  Congress,  Mr.  Claude  said 
that  neon  is,  perhaps,  the  most  interesting  of  these 
gases.  It  is  present  in  the  air  in  perhaps  one  part  in 
66,000.  It  is  produced  as  a  by-product  in  the  liquid-air 
oxygen  apparatus  of  the  lecturer.  Neon,  compared 
with  atmospheric  air,  is  an  excellent  conductor  of  elec- 
tricity. Mr.  Claude  used  the  comparison  that  where 
1000  volts  are  required  for  a  given  electrical  transmis- 
sion in  air  13  volts  suffice  in  the  case  of  neon.  This 
gave  the  speaker  the  idea  of  constructing  with  the  aid 
of  neon  luminous  tubes  similar  to  those  produced  by 
D.  McFarlan  Moore,  who  used  nitrogen.  The  light 
from  these  tubes  is  a  bright  red,  but  the  inventor  says 
that  they  have  the  advantage  of  much  greater  effi- 
ciency than  the  Moore  nitrogen  tubes,  the  relative 
consumption  of  electricity  being  given  as  about  0.6  to 
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will  exert  sufficient  tractive  effort  to  operate  800-ton 
trains  in  continual  service  between  the  New  York 
Central  Terminal  station  and  Harmon.  They  are 
capable  of  operating  a  1000-ton  train  in  emergency 
service  or  a  train  of  the  same  gross  weight  on  level 
tangent  track  continuously,  at  60  miles  an  hour,  or 
an  SOO-ton  train  at  65  miles  an  hour. 

But  the  weight  of  the  trains  which  are  being 
hauled  out  of  the  Terminal  is  ever  increasing  steadily, 
and  some  of  the  more  important  trains  now  weigh 
over  1000  tons.  It  has  therefore  been  deemed  desir- 
able to  have  engines  for  the  maximum  service  with 
very  great  continuous  capacity,  ample  overload  and 
high  momentary  rating.  The  new  locomotives  are 
able  to  exert  practically  the  same  tractive  effort  con- 
tinuously that  the  previous  10  locomotives  can  for 
one  hour. 

All  the  axles  are  driving  axles,  and  the  8  motors 
are  of  the  same  general  design  as  the  motors  on  all 
the  previous  locomotives,  and  are  provided  with  am- 
ple forced  air  ventilation. 

The  motors  are  electrically  connected  permanently 
in  parallel  in  pairs,  and  the  pairs  can  be  connected  in 
3  combinations ;  viz.,  series,  series-parallel  and  paral- 


1.7.  Furthermore,  the  light  is  said  to  be  of  excellent 
quality  from  the  point  of  view  of  visual  acuity,  con- 
tributing to  sharpness  of  vision. 

But  the  intense  red  of  the  light  would  hardly  per- 
mit the  use  of  these  tubes  for  general  illumination 
without  correction  to  introduce  some  violet  or  blue. 
It  happens  that  whereas  the  light  of  neon  contains  no 
blue,  that  of  the  mercury-vapor  tube  contains  too 
much.  Mr.  Claude  has  made  corrective  tubes  contain- 
ing a  little  mercury.  These  tubes,  when  used  in  con- 
junction with  the  neon  tubes,  produce  what  seems 
to  be  a  very  satisfactory  illumination  as  far  as  color 
effect  is  concerned.  Without  color  correction,  the 
tubes  may  be  used  in  decorative  lighting  or  as  adver- 
tising novelties. — Electrical  World. 


In  answering  the  question  as  to  how  to  take  rope 
from  a  coil  without  kinking,  the  Plymouth  Cordage  Com- 
pany gives  the  following  directions :  Place  the  coil  on 
its  head  with  the  inner  end  of  the  rope  at  the  bottom, 
then  draw  out  the  end  anti-clockwise  and  throw  the  rope 
as  it  comes  out  so  that  it  will  fall  in  the  same  direction 
as  that  taken  during  the  unwinding.  Where  storage 
space  is  limited,  it  may  be  necessary  to  draw  from  the 
outer  end  of  the  rope. — Mill  Supplies 
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"HELP!  WATER!" 


The  Plain  Story  of  a  Feed  Pump  That  Went  "Bronco,"    a  Thirsty  Boiler  and  Why 

By  E.  C.  Bowman 


ALL  was  peace  and  harmony.  The  entire  plant 
was  co-operating  in  friendly  activity,  and  over 
all  rested  the  quiet  spirit  of  the  perfectly  at- 
tuned machine.  To  be  sure  nothing  was  really 
quiet,  for  to  voice  the  spirit  of  content  in  a  power 
plant  there  must  arise  in  blended  chorus  the  deep 
diapason  of  the  furnace  roar,  the  steady  throb  of 
the  pumps,  the  middle  tone  of  the  whirring  turbine, 
the  'cello  of  the  humming  generators  and  the  steady 
rhythm  of  hook  and  block  and  dashpot,  the  triangle 
and  kettledrums  of  the  orchestra  of  industry. 

As  things  turned  out  this  matinee  concert  devel- 
oped into  a  real  and  vivacious  vaudeville,  hence  we 
may  pause  to  get  our  characters  in  mind  and  visualize 
the  scene  somewhat  in  detail. 

And  first  the  characters :  The  Chief,  assured  that 
all  was  well,  sitting  by  the  window  in  the  sunshine 
of  belated  spring  with  the  semirelaxation  which  sun- 
shine induces  and  thought  straying  from  the  Sandy 
McDougal  letter  which  he  was  reading,  first  to  the 
arrangement  of  beans,  tomatoes  and  sweet  corn  soon 
to  be  planted  in  the  garden  outside  and  then  to  the 
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best  arrangement  and  system  of  piping  for  the  new 
heating  plant  to  be  installed  this  summer;  but  with 
ear  always  alive  like  a  sleeping  hound's  for  a  note 
of  warning  or  discord  in  the  harmony.  A  man  full 
of  resource,  quick  in  emergency,  good-natured  and 
able  to  see  a  joke  even  though  the  laugh  be  on  him- 
self, and  appreciative  of  horse  sense  in  others. 

In  this  quiet  spell,  the  Chief  was  "assisting"  the 
oiler,  the  most  recent  comer  in  the  plant  and  nick- 
named Tallow,  by  letting  him  alone  as  he  made  the 
rounds  of  engine,  generator,  motor-generator  set,  low- 
pressure  turbine  and  switchboard,  bestowing  a  squirt 
of  oil  here,  a  wipe  and  rub  there,  and  an  inquisitive 
pat  on  a  possibly  warm  bearing,  watching  the  dancing 
needles  of  the  meters  and  at  intervals  giving  a  twist 
to  the  rheostat  for  a  needlessly  fine  adjustment  of 
voltage  as  the  street  railway  load  varied  slightly.  The 
Chief  smiled  appreciatively  as  he  noted  the  oiler's  pride 
in  keeping  everything  up  to  the  mark  and  proving  his 
ability  to  "handle  her  just  as  well  as  Eph,"  the  second 
engineer. 


Where  was  Eph?  Eph,  the  faithful,  with  profound 
respect  for  the  Chief's  orders,  ever  trying  to  run 
things  "jest  as  the  Chief  would  'a  done  it." 

Even  the  best  of  equipment  will  wear,  and  out 
where  the  burners  were  licking  with  long  tongues  of 
flame  the  heat-hungry  tubes,  Eph  was  superintending 
an  emergency  rescue,  with  "Slice,"  the  stoker,  as 
working  member  of  the  crew.  Slice  was  given  the 
name,  apparently  to  keep  up  tradition,  for  how  could 
a  slice  bar  be  used  in  this  4-boiler  plant  where  the 
fuel  came  in  pipes  to  the  300-hp.  Stirling  boilers,  and 
was  "stoked"  by  opening  or  closing  a  gas  cock?  But 
Slice  was  having  real  troubles  just  now,  for  the  supply 
pipe  which  fed  2  of  the  16  burners  of  No.  2  boiler 
by  running  under  the  brick  floor  and  turning  up  in 
the  ash  pit  had  rusted  off  just  at  the  floor  and  the 
pit  was  not  over  commodious  for  removing  the  short 
piece  remaining  in  the  floor  ell,  that  also  being  rusted 
in.  No.  1  and  Nos.  3  and  4  were  merrily  sizzling  at 
the  pop  valves,  and  between  these  and  the  struggle 
with  the  pipe,  it  was  no  wonder  that  the  language 
which  came  in  grunts  and  muffled  bursts  from  No.  2 
ashpit  past  the  wedged-in  body  of  Slice  was  heated 

and  at  times  sulphurous,  and  that  requests  for  

me  — nother  chisel  — nd  — teen  — nch  — tilson  car- 
ried excess  baggage  of  Avords  not  common  in  the 
parlor  when  the  children  are  present.  Eph's  part 
was  to  hand  in  tools  through  the  fire  door,  to  en- 
courage Slice  in  continuing  the  good  work  by  opti- 
mistic prophecy  of  the  near  completion  of  the  task, 
and  to  offer  suggestions,  such  as  seem  so  plausible  to 
the  man  on  the  outside  and  are  so  soothing  (?)  to  the 
one  who  has  just  skinned  a  finger  or  blacked  a  thumb 
nail  trying,  a  moment  before,  to  do  the  very  thing 
suggested. 

And  so  are  accounted  for  our  characters  except  the 
"ensemble,"  the  MacHinery  Family,  which  included 
the  Westinghouse  generating  sets,  2  200-kw.,  2  180- 
kw.  engine  units  and  a  500-kw.  low-pressure  turbine,  a 
500-kw.  General  Electric  motor-generator,  the  4  Stirl- 
ing 300-hp.  boilers,  a  couple  of  Piatt  boiler  feed  pumps 
and  Pittsburgh  open  heater.  With  the  relations  of 
this  family,  except  the  feed  lines,  this  story  has  no 
concern.  It  is  enough  that  the  station  was  well  regu- 
lated and  the  bonds  sufficient  to  hold  all  members  in 
unity  and  agreement. 

For  the  boiler  feed,  the  provision  was  as  shown  in 
the  diagram.  Purified  condensation  from  the  turbine 
was  delivered  to  the  open  heater  and  from  this  the 
pump  in  service  drew  its  supply.  The  make-up  from 
the  city  mains  came  in  near  the  overflow  to  the  creek  so 
that  ordinarily  the  overflow  pipe  carried  any  floating 
scum  and  cool  water,  and  city  water  could  also  be  fed, 
as  shown,  direct  to  the  pump  suctions  in  emergency. 
Just  now  No.  2  was  pumping. 

Deeper  peace  and  greater  harmony  now  encom- 
passed, for  Slice  had  at  last  conquered  the  stubborn 
stub  end  and  his  irregular  vocal  obligato  had  ceased. 
Eph  was  bringing  up  supplies  in  the  form  of  a  new 
piece  of  pipe  and  a  union  when  of  a  sudden  came  a 
burst  of  discord. 

Down  went  Eph's  load  with  a  bang  as  he  jumped 
for  No.  2  pump  which  had  been  quietly  feeding  the 
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boiler  and  now  was  bucking  madly  back  and  forth, 
hitting-  the  head  at  every  jump.  Slice,  backing  out 
for  a  rest  was  just  at  the  point  where  he  wondered 
which  arm  would  come  out  first  easiest,  and,  thinking 
Eph  was  throwing  in  the  pipe  and  union  yelled :  "Quit 
throwin'  that  stuff  in  here,  darn  yer.  I'm  comin'  out 
for  a  spell."  I>ut  his  protest  was  lost  and  the  con- 
tinued racket  which  sounded  to  him  as  if  the  feed 
pipe  over  his  back  were  splitting  to  fragments  induced 
a  frantic  effort  to  hasten  with  consequent  sundry 
bumps  and  bruises  to  head,  ears  and  shoulders.  Free 
at  last,  he  saw  Eph,  faithful  to  the  Chief's  instructions, 
"Never  start  a  cold  pump  to  pumping  without  warm- 
ing her  up,"  trying  to  get  No.  1  into  action  and  anxi- 
ously watching  the  gage  glasses  on  Nos.  ;?  and  4 
where  the  water  was  steadily  falling. 

Slice  started  suggesting  in  his  turn,  meantime  feel- 
ing of  ears  and  elbows  to  find  just  how  much  damage 
he  had  suffered.  "Why  don't  yer  shut  No.  2  down 
an'  get  No.  1  busy?"  But  Eph,  trying  to  think  what 
the  Chief  would  do,  cut  him  short.  "Oh !  shut  down 
yourself  and  stand  by  No.  3  and  make  her  do  all  you 
can  'til  I  get  this  thing  warm."  And  he  hurried  as 
much  as  he  dared,  to  bring  No.  1  slowly  into  service. 

By  this  time  Nos.  .'>  and  4  boilers  were  whistling 
loudly  for  Help !  Water !  and  Eph,  hoping  to  mend 
matters  turned  the  cold  water  with  the  city  pressure 
behind  it  into  No.  I's  suction,  but  with  no  effect. 

We  have  forgotten  one  important  factor,  Adonijab. 
He  answered  impartially  to  the  names  Don,  Jab  or 
Kid  according  as  the  Chief,  Eph  or  Slice  called.  Jab 
was  at  the  age  when  school  palls  and  work  calls,  and 
the  power  plant  called  him  continually — much  strong- 
er than  spading  the  garden,  splitting  the  kindling  or 
even  the  game  of  3-ole  cat  down  the  alley.  Hence,  Jab 
was  usually  somewhere  around,  tolerated  when  er- 
rands were  to  be  run  and  scolded  when  he  got  in  the 
way,  or  opened  a  wrong  valve  in  his  desire  to  have 
a  hand  in  the  work. 

At  the  first  bang  of  the  pump,  Jab  had  appeared 
from  nowhere  in  particular,  and  was  excitedly  feeling 
around  pump  and  heater  pipes  for  a  possible  leak,  with 
an  eye  on  the  pressure  and  water  gages,  ready  to 
run  at  any  sign  of  danger. 

Meanwhile,  the  water  had  gone  down  and  Eph's 
anxiety  had  correspondingly  risen.  The  Chief,  hear- 
■  ing  the  racket,  had  decided  to  let  Eph  fix  it  if  he  could, 
wisely  thinking  that  the  responsibility  and  the  satis- 
faction of  going  it  alone  would  be  a  good  experience, 
and  feeling  that  Eph  would  call  for  help -when  he 
needed  it. 

But  Eph  had  got  to  his  wits'  end,  and  from  the 
continued  noise,  the  Chief  judged  it  was  time  to  take 

a  hand,  so  just  as  Eph  called  "Jab  you  ge';  "  the 

Chief  appeared,  and  seeing  the  last  rim  of  water  dis- 
appearing in  the  glass,  jumped  for  the  pumps,  and  ex- 
citedly repeated  about  the  same  series  of  operations 
that  Eph  had  gone  through,  with  the  same  results. 
It  was  evidently  a  case  of  loose  valve  wMth  No.  2,  but 
why  didn't  No.  1  produce? 

There  was  one  peculiar  thing.  No  1  boiler  was  still 
carrying  her  water  line  as  high  as  the  S-C.  Regulator 
would  let  her,  and  was  faithful  to  family  tradition, 
while  Nos.  3  and  4  were  down  close  to  the  danger 
])oint  of  low  water. 

"Here,  Eph,  you  tend  No.  2  and,  Slice,  you  shut 
off  feed  from  No.  1.  Maybe  there's  a  stoppage  be- 
tween 1  and  3,  though  those  end  ones  ought  to  get  feed 
around  the  loop  connection.  Anyway,  try  it  and  per- 
haps 3  and  4  will  get  more  feed." 


But  the  result  was  a  prompt  dropping  of  the  water 
line  in  No.  1  without  appreciable  change  in  the  con- 
dition  of   3   and   4. 

"They'll  bust  up  sure.  Boilers  always  do  when  the 
water  gets  low.  The  newspapers  always  says  low 
water  blowed  'em  up."  This  from  the  oiler  who  had 
followed  the  Chief  out  and  stood  in  Napoleonic  con- 
templation of  the  feverish  activity  of  the  others. 

And  the  Chief,  "Here,  Tallow,  you  get  back  inside 
on  your  own  job  and  keep  things  oiled,  and  if  I  send 
word  to  shut  down,  you  do  it  p.  d.  q.,  understand?" 
And  Tallow  went. 

Bang!  Bang!  No.  2  pump  was  going  lickety-split 
at  top  speed  and  No.  1  a  good  second  and  still  the 
water  in  Nos.  3  and  4  showed  no  gain.  No.  1  was  on 
the  last  yl  in.  of  the  glass. 

"Where  in  thunder  is  all  that  water  going?  Well, 
we've  got  to  keep  No.  1  on  and  pull  3  and  4,"  said  the 
Chief,  and  Slice  got  into  action  at  once.  Slowly  the 
water  in  No.  1  crept  up  and  the  flames  under  3  and 
4  flickered  out.  And  the  Chief  scratched  his  head 
and  looked  reproachfully  at  those  rebellious  members 
of  his  household. 

Meanwhile  Jab,  to  whom  nobody  had  paid  any 
attention,  had  been  alternately  poking  around  the  pipes 
and  watching  the  Chief,  and  in  the  pause,  he  broke 
out:  "Say,  Avhat's  this  heater  heatin'  backwards  for? 
The  creek  water's  hot  an'  the  pump's  cold;  somethin's 
unhitched." 

The  Chief  looked  around,  walked  over  and  felt  of 
the  pipes,  and  an  expression  between  relief  and  disgust 
spread  over  his  face.  "Well,  of  all  the  darn  fools ! 
Here's  this  kid  found  what  had  all  of  us  fussing  around 
to  guess  it.  Shut  that  No.  2  suction  and  we'll  stop 
pumping  the  whole  city  water  works  back  through 
No.  2  into  the  creek.  And  then  turn  No.  1  suction  on 
the  heater,  and  close  off  No.  3  all  round.  Take  her 
apart  and  fix  that  discharge  valve  that's  stuck  wide 
open." 

In  about  3  minutes  the  water  in  No.  1  boiler  was 
coming  up  fast;  and  as  the  lowest  gage  cocks  on 
3  and  4  showed  quite  moist,  the  feed  was  turned  into 
them  and  soon  the  boiler  end  of  the  plant  was  working 
as  quietly  as  ever. 

During  the  mixup  things  had  been  happening  in 
the  engine  room.  The  city  pressure,  always  low,  had 
been  so  reduced  by  the  draft  in  the  endeavor  to  in- 
crease the  creek  water  level,  that  there  was  not  enough 
for  the  low-pressure  turbine  glands.  The  condenser 
got  a  slug  of  air,  and  the  whole  unit  went  out  of 
business.  So  as  the  Chief  entered.  Tallow  yelled,  "I 
didn't  shut  her  down,  Chief.  She  just  died  on  her 
own   account." 

Fortunately  the  a.c.  load  was  light,  and  by  the  help 
of  the  motor-generator  it  was  kept  going,  but  the 
street  car  motormen  and  conductors  enjoyed  (?)  a  half 
hour  of  rest  explaining  to  passengers  and  would-be 
passengers  that  they  "didn't  know  anything  about  it 
why  current  was  off."  And  they  "couldn't  tell  when 
the  cars  would  start  again,"  which  of  course  was  en- 
tirely satisfactory  to  men  missing  engagements,  and 
women   late  to  important  card  parties. 

\\nien  things  were  in  normal  condition  once  more, 
and  the  pleasant  composite  symphony  in  full  swing, 
the  Chief  hunted  up  Jab,  who  was  condoling  with  Slice 
over  the  missing  cuticle  and  the  swollen  ear,  and  a 
triangular  conference  ensued  as  follows : 

Jab.  "Wha'd  yer  jump  out  so  for?  The  pump 
wasn't  anyw'ers  near  you.  An'  anyway,  if  the  thing 
busted  you'd  be  safer  in  the  firebox  than  out  in  the 
room." 
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Slice.  "Well,  I  was  mostly  out  anyway.  An'  that 
noise  in  the  feed  line  sounded  like  the  whole  pesky 
boiler  was  started  loose.  An'  if  things  are  goin'  to 
fly,  I  like  to  see  'em  comin'  and  have  a  chance  to 
dodge,  even  if  I  don't  miss  'em." 

The  Chief.  "  'Twas  too  bad  you  got  banged  up  so. 
Better  let  the  rest  of  the  job  go  until  tomorrow.  We 
don't  need  No.  2  for  a  couple  of  days  yet.  Say,  Jab, 
when  did  you  feel  that  heater  inlet  getting  hot?" 

Jab.  "Why  right  away  when  No.  1  got  the  city 
water." 

The  Chief.  "Well,  why  didn't  you  say  something 
about  it?" 

Jab.  "Why  I  thought  Eph  ought  to  know  what 
to  do,  and  besides  No.  2  pump  was  hot  then." 

The  Chief.    "Well,  when  did  the  pump  get  cold?" 

Jab.  "Oh !  Just  after  you  came  out  and  turned 
on  the  city  feed." 

The  Chief.    "Why  didn't  you  say  so?" 

Jab,  with  mischief  in  his  eye.  "Well,  I  thought 
you  surely  would  know  what  to  do,  and  I  expected  to 
see  the  boilers  fill  up.  And  when  you  acted  flustered 
an'  the  boilers  didn't  fill,  I  reckoned  p'raps  you  didn't 
really  know  where  the  water  was  goin'  either." 

The  Chief,  smiling.  "Kid,  you're  a  little  too  smart, 
but  you  seem  to  have  a  nose  for  trouble  and  sense  to 
locate  it,  and  I  guess  we  can  use  you.  You  get  some 
overalls  and  a  jumper  and  come  around  tomorrow 
and  you  can  start  by  finishing  that  gas  pipe  job." 

Slice.     "But,  Chief,  what'll  I  do?" 

The  Chief.  "Well,  you  tell  Don  how  to  fix  up  the 
troubles  he  finds  and  help  him  get  out  of  what  he 
gets  into.  Don't  teach  him  too  much  or  he'll  be  run- 
ning the  whole  plant  before  we're  ready  to  quit." 


HOW  HEAT  GETS  THROUGH  THE 
BOILER  PLATE 

DOWN  in  South  Africa  they  are  not  content  to 
take  things  for  granted  simply  because  someone 
said  so  once  on  a  time.  They  want  to  know 
whether  things  are  really  so  or  not,  and  a  live 
association  of  engineers,  called  the  Transvaal  Insti- 
tute, has  a  habit  of  getting  papers  on  original  research 
which  contain  new  and  important  matter.  One  is  a 
report  on  some  experiments  which  for  a  primary  ob- 
ject had  to  determine  the  economy  of  heating  feed 
water  by  live  steam,  and  the  direct  investigation  was 
to  determine  the  rate  at  which  heat  was  transmitted 
through  boiler  plates  under  different  conditions. 

We  have  assumed  that  hot  water  fed  into  a  boiler 
which  will  move  rapidly  and  begin  to  boil  quickly 
would  take  up  more  heat  than  cold  water,  and  that  the 
water-tube  boiler,  which  has  a  high  rate  of  circulation, 
is  a  more  efficient  type  than  the  tubular  with  slower 
circulation.  Our  engineering  friends  in  South  Africa 
put  a  question  mark  after  this  statement  and  wanted 
to  know,  "Is  it?  or  Isn't  it?  and  if  it  is.  Why  so?  and 
if  it  isn't,  Why  not?" 

One  of  their  number,  Sydney  Bilbrough,  went  at 
the  matter  experimentally  and  constructed  a  small 
boiler  having  underneath  it  an  oil  burner.  This  boiler 
was  tested  with  clean  plates  and  also  with  a  thin 
lining  of  scale;  into  the  water  in  the  boiler  was  stuck 
a  thermometer  and  the  rise  in  temperature  in  a  given 
time  with  a  given  weight  of  water  determined  the 
rate  of  transmission  of  heat;  after  the  water  came 
to  the  boiling  point  it  vaporized  and  passed  away  and 
the  amount  of  water  boiled  away  in  a  given  time,  mul- 
tiplied by  its  latent  heat  gave  also  the  amount  of  heat 


carried  through  the  shell  in  that  time.  The  experi- 
ments were  not  on  a  tremendously  big  scale.  The 
boiler  was  9.25  in.  in  diameter  by  7  in.  high,  but  the 
action  was  proved  so  definitely  as  to  leave  little  doubt 
of  the  correctness  of  the  experiments. 

Without  going  into  details  of  the  experiments, 
which  would  not  interest  us  just  now,  it  was  found 
that  there  was  practically  no  difference  in  the  rate 
of  transmission  through  the  plate  whether  the  water 
was  hot  or  cold ;  that  with  a  coating  of  scale  3/64  in. 
thick  there  was  a  serious  loss  in  the  heat,  but  that 
whether  with  or  without  scale  the  transmission  of 
heat  through  the  plate  was  the  same  for  all  practical 
purposes   whether  the   water  were   hot   or   cold. 

Now  we  are  confronted  by  2  opposing  sets  of  ex- 
periments, both  of  which  are  vouched  for  and  apparent- 
ly correct.  How  are  we  to  reconcile  them,  or  where 
is  the  joker?  In  South  Africa  they  have  proved  that 
the  rate  of  heat  transmission  through  a  boiler  plate 
from  the  hot  gases  is  independent  of  the  circulation  of 
the  water,  of  any  layer  of  gas  bubbles  on  the  plate, 
or  of  any  hot  film  of  water  next  to  the  plate ;  that 
there  is  no  gain  in  efficiency  by  live  steam  feed  heating 
and  that  the  effect  of  a  layer  of  hard  scale  3/64i  in. 
thick  is  to  reduce  the  capacity  of  the  boiler  by  20 
per  cent.  The  rate  of  evaporation  used  was  7.5  lb. 
of  water  to  the  square  foot  of  heating  surface  per 
hour,  which  is  reasonably  common  practice. 

But  in  experiments  carried  out  by  John  T.  Nichol- 
son, in  England,  and  by  the  United  States  Geological 
Survey,  here,  it  has  been  absolutely  proved  beyond 
question  that  in  England  and  in  America  a  high  speed 
of  circulation  of  the  water  in  the  boiler  does  give 
greatly  increased  power  to  absorb  heat,  and  Mr.  Nich- 
olson states  flatly  that  the  amount  of  heat  that  can 
be  transmitted  is  almost  directly  proportional  to  the 
speed  of  the  gases,  so  that  if  we  hustle  the  gases  along 
over  the  heating  surfaces  and  on  the  other  side  hustle 
the  water  along,  we  can  reduce  the  area  of  heating 
surface  in  steam  boilers  to  0.5,  0.25  or  even  0.1  of 
what  we  commonly  employ,  and  he  asserts  that  our 
boiler  practice  has  to  be  absolutely  overturned,  that 
we  must  use  drafts  of  from  10  to  20  in.  of  water  gage 
induced  by  fans  in  order  to  get  real  economical  work- 
ing; that  we  must  use  a  counter-current  flow  of  gas 
and  water  and  by  so  doing  we  may  get  the  gas  tem- 
perature to  within  20  deg.  of  that  of  the  entering  feed. 
In  other  words,  if  we  put  water  at  60  to  80  deg. 
direct  into  the  boiler  we  can  pull  our  chimney  gas 
temperature  down  to  100  deg.,  "provided  only  high 
gas  and  water  speeds  are  resorted  to."  This  is  to 
give  us  a  boiler  efficiency  of  over  95  per  cent. 

Furthermore,  this  increased  evaporative  efficiency  of 
the  heating  surface  will  make  it  possible  to  line  the 
furnace  with  firebrick  so  as  to  get  a  chamber  similar 
to  the  reverberatory  furnaces  used  in  metal  working, 
and  there  the  combustion  will  be  so  perfect  that  any 
need  for  skilful  firing  is  dispensed  with.  All  that  will 
be  necessary  is  plenty  of  air  and  ample  mixing  space 
behind  the  bridgewall  and  yet  we  shall  have  entire 
absence  of  smoke. 

Now,  with  such  wide  disagreement  between  what 
have  been  found  to  be  reliable  sources  of  information 
the  question  comes,  Which  one  is  right,  or  are  they 
both  wrong,  or  do  heat  units  behave  differently  in 
South  Africa  from  what  they  do  in  England?  It  seems 
to  be  a  case  of  2  against  1,  for  the  general  trend  of 
Mr.  Nicholson's  conclusions  agrees  with  that  of  the 
United  States  Geological  Survey  experimenters.  We 
shall  see  what  we  shall  see. 
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TAKING  CARE  OF  BEARINGS 

Adjusting  Different  Types  of  Connecting  Rod  Brasses  and  Bearings  with  Quarter  Boxes 

By  J.  C.  Hawkins 


THERE  are  numerous  methods  used  by  different 
engineers  in  keying  up  bearings,  some  of  which 
are  only  guesswork  and  especially  on  the  crank 
and  wrist  pin.     All  bearings  must  have  a  little 
clearance  to  allow  for  expansion  as  the  bearing  warms 
up  and  for  lubrication,  but  it  is  often  guesswork  to 
know  just  how  much  is  being  allowed. 

It  is  a  good  plan  to  calculate  just  how  much  the 
boxes  will  be  tightened  by  1  turn  of  the  wedge  bolt 
or  driving  the  key  }4,  i'l-  or  the  thickness  of  the  lines 
taken  out  as  in  the  marine  type,  Fig.  3.  After  several 
years'  experience  and  study  on  the  matter  I  have  de- 
cided on  the  following  method  as  being  the  most  sat- 
isfactory to  me  and  find  it  the  only  sure  way  when  an 
engine  must  be  kept  in  operation  after  keying  up, 
whether  the  bearings  are  hot  or  not.  It  is  much  better 
to  be  sure  before  the  start  than  to  have  to  fight  a  hot 
pin  or  shut  down  and  slack  up  on  the  wedge  after- 
wards. 
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FIG.    I.       CONNECTING   ROD    WITH    BOTH   ENDS    WEDGE   BOLT 

ADJUSTMENT 

FIG.    2.       WEDGE   BOLT   ON    CROSS    HEAD   AND    KEY,    GIB    AND 

STRAP   ON    CRANKPIN 

FIG.   3-       MARINE  TYPE   WITH   BOLTED   ENDS 

Figure  1  shows  a  connecting  rod  from  a  high-speed 
engine ;  the  wedge  bears  directly  on  the  back  of  the 
box  and  is  held  by  2  cap  screws ;  to  tighten  the  box 
the  top  bolt  is  loosened  and  the  bottom  bolt  screwed 
in,  then  the  top  bolt  set  up  tight.  The  wedge  in  one 
make  of  high-speed  engine  has  a  taper  of  10  deg.  or 
2]/^  in.  in  1  ft.  and  this  engine  uses  a  1  in.  cap  screw 
with  8  threads  per  inch.  In  drawing  the  wedge  down 
1  in.  the  brasses  will  be  closed  2i/^-^12=0.177  in.,  one 
turn  of  the  cap  screw  will  give  0.177-=-8=0.221  in.  and 
one  flat  or  1/16  of  a  turn  will  give  0.0037  in.  nearly.  This 
is  figured  out  for  each  bearing  and  the  number  either 
stamped  on  the  brass  or  noted  for  further  reference. 

In  keying  up  this  type  of  bearing,  if  the  pin  is  in 
good  condition,  I  loosen  the  top  cap  screw  and  draw 
the  wedge  down* tight,  then  slack  back  about  0.004  in. 
for  an  8-in.  pin  and  0.003  in.  for  a  4-in.  pin  and  others 
in  proportion,  depending  on  the  condition  of  the  pin, 
the  speed  and  load.  After  the  first  trial  one  can  usual- 
ly tell  just  how  much  clearance  will  be  required.  The 
wrist  pin  is  adjusted  in  the  same  manner  as  the  crank- 
pin  but  given  about  0.001  in.  less  clearance. 


In  using  the  rod  shown  in  Fig.  1  the  cylinder  clear- 
ance is  not  changed  by  the  wearing  of  the  brasses,  but 
in  some  engines  of  this  type  the  wedge  is  placed  back 
of  the  other  brass  on  the  crank  end,  in  which  case  wear 
will  cause  the  rod  to  become  longer,  thereby  reducing 
the  head  end  clearance.  This  is  equalized  whenever 
necessary  by  placing  shims  of  soft  steel  between  the 
brass  A  and  the  end  of  the  slot  in  the  rod  usually 
on  the  crank  end  as  it  is  more  accessible.  There  are 
several  other  styles  of  wedges  used,  some  of  which 
draw  sidewise  or  use  collar  bolts,  but  all  are  adjusted 
the  same  as  the  one  shown. 

In  Fig.  2  is  shown  another  rod  using  gibs  and  key 
on  the  crank  end  and  wedge  and  cap  screw  on  the 
wrist  pin.  The  wedge  used  in  the  crank  end  has  a 
taper  3/^  in.  in  1  ft. ;  as  shown  in  Fig.  2  the  back  brass 
A  sets  against  the  end  of  the  rod  and  is  held  by  the 
strap.  The  gibs  prevent  the  strap  from  speading  and, 
in  driving  the  key,  the  strap  is  drawn  farther  up  on 
the  rod  as  gib  1  bears  on  the  strap  only  and  gib  2 
on  the  rod  only. 


FIG.   4.      ECCENTRIC   STRAP   ADJUSTMENT 
FIG.   5.      PROPER   SHAPE  OF   LINER 

Driving  the  wedge  1  in.  will  close  the  brasses 
0.375-f-12=0.0312  in.  and  %  in.  will  close  the  brasses 
0.0039  in.  In  keying  up  a  bearing  of  this  type,  lay  a 
rule  or  scale  across  the  gibs  and  key  and  make  a  mark 
with  a  lead  pencil ;  do  not  us  a  scriber  because  this 
leaves  a  new  mark  each  time  and  is  apt  to  be  mislead- 
ing, while  the  pencil  mark  will  do  as  well  and  will 
wipe  off.  Then  drive  the  key  down  tight  and  slack 
back  to  give  the  proper  clearance  as  previously  de- 
termined, which  will  vary  with  the  different  size  pins. 

The  crosshead  pin  uses  the  wedge  and  cap  screw 
and  is  adjusted  as  in  Fig.  1.  Wear  on  the  back 
brasses  in  this  type  has  no  effect  to  change  the  length 
of  the  connecting  rod  and  therefore  will  not  change  the 
clearance  in  the  cylinder.  When  the  key  has  been 
driven  all  the  way  down  it  is  taken  out  and  a  ^  in. 
steel  feather  made  to  fit  between  the  gibs  and  key.  A 
soft  hammer,  either  copper  or  lead,  should  be  used  in 
driving  the  key  to  prevent  upsetting  the  ends. 

In  keying  up  I  usually  turn  the  crank  to  about  the 
back  center  which  point  brings  the  wedges  to  the  most 
accessible  position.  If  the  crank  pin  is  out  of  round 
the  keying  up  will  be  done  on  the  largest  diameter  of 
the  pin,  but  to  accomplish  this  on  the  crosshead  pin 
it  would  be  necessary  to  have  the  crank  at  half  stroke, 
which  makes  the  top  cap  screw  inaccessible. 
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Figure  3  shows  the  marine  type  which  is  used  on 
engines  of  all  sizes  from  the  high-speed  fan  engine 
to  the  5000-hp.  main  mill  engine.  Thin  liners  are 
used  between  the  2  boxes,  and  there  should  be  several 
liners  in  a  set,  1  or  2  thick  ones  and  the  rest  made  up 
of  thin  ones  some  of  which  should  be  0.005  and  0.008 
in.  In  this  type  the  thickness  of  the  liner  removed 
determines  the  amount  the  boxes  are  set  up. 

To  tighten  the  bearing,  loosen  the  nuts  on  the  bolts 
and  take  out  3  or  4  thin  liners,  being  sure  to  have  the 
same  number  on  each  side  to  keep  the  boxes  square ; 
then  put  in  a  piece  of  soft  wire — fuse  wire  is  good — 
on  each  side  and  draw  up  snug  but  not  tight  enough  to 
spring  the  brasses.  Then  slack  off,  take  the  wire  out 
and  measure  the  thickness  with  calipers,  or  better  yet, 
a  micrometer,  and  put  back  enough  of  the  liners  to 
make  up  this  thickness  plus  the  clearance  desired. 

This  method  takes  more  time  than  to  take  out  1 
or  2  liners  and  bolt  up,  but  the  results  gained  will 
overpay  the  trouble  of  getting  the  exact  thickness  re- 
quired. These  liners  should  be  made  with  a  slot  from 
the  bolt  hole  to  the  end  as  shown  in  Fig.  5  so  that 
they  can  be  taken  out  by  merely  loosening  the  bolts. 

On  some  engines,  especially  the  small  vertical  high- 
speed type,  it  is  almost  impossible  to  get  at  the  cross- 
head  brasses  and  in  this  case  the  pin  has  to  be  taken 
out  and  the  crosshead  blocked  up.  Then  by  turning 
the  crank  to  the  lower  center  the  pin  can  be  fitted  in 
the  brasses  below  the  crosshead.  After  the  bearing 
is  fitted  in  this  way  it  will  cause  no  trouble. 

In  this  type  of  rod  the  wear  on  the  back  brasses 
causes  it  to  become  shorter,  which  will  decrease  the 
crank  end  clearance  in  the  cylinder.  This  is  overcome 
by  placing  a  steel  shim  or  liner  between  the  box  and 
the  end  of  the  rod. 

In  taking  up  on  the  eccentric,  Fig.  4,  it  is  often 
impossible  to  use  the  methods  given  for  marine  rods 
because  the  castings  are  light  and  the  distance  between 
the  bolts  is  long  and  the  strap  is  easily  sprung,  so  that 
drawing  up  tight  on  the  soft  wire  will  be  misleading. 
I  usually  take  out  a  thin  liner,  say  0.005  in.,  then  after 
tightening  up,  disconnect  the  eccentric  rod  from  the 
valve  gear  and  try  moving  it  sidewise  and  up  and 
down.  This  will  show  how  much  clearance  it  has. 
The  eccentric  does  not  need  to  be  very  tight  as  the 
diameter  is  large  and  the  load  is  light.  It  is  quite 
often  necessary  to  do  a  little  guess  work  on  the  eccen- 
tric, being  sure  not  to  take  out  too  much  at  one  time. 

In  keying  up  the  valve  gear,  the  bearings  are  so 
small  that  very  little  clearance  is  required  and  at  the 
same  time  the  parts  are  light  and  an  excessive  amount 
in  proportion  to  the  size  of  the  pin  will  do  no  harm  ; 
I  usually  set  the  brasses  up  tight  then  slack  up  a  little. 

In  keying  up  the  main  bearing,  Fig.  6,  the  wear  is 
usually  taken  up  by  some  form  of  a  wedge,  either 
one  that  pulls  up  or  pushes  down  between  the  quarter 
box  and  frame.  As  this  bearing  is  stationary  it  is 
adjusted  while  running  and  the  wedge  is  drawn  up  or 
pushed  down  as  the  case  may  require,  just  enough  to 
cause  the  bearing  to  run  quiet  and  no  more.  Wear 
on  the  back  quarter  box  will  throw  the  shaft  out  of 
square  with  the  center  line  of  the  cylinder  which  will 
cause  the  crank  pin  brasses  to  bind  and  wear  one 
sided. 

Modern  engines  have  "spots"  planed  on  the  inside 
of  the  frame  opposite  the  disk  and  paralleled  with  the 
center  line  of  the  cylinder.  Caliper  between  one  of 
these  spots  and  the  crank  disk,  then  turn  over  until 
tlie  same  point  on  the  disk  comes  opposite  the  other 


spot  and  caliper  there ;  the  difference,  if  any,  will  show 
whether  the  shaft  is  out  of  alignment  or  not. 

If  it  is,  take  the  wedge  out  of  the  main  bearing 
quarter  box  and  push  the  shaft  and  back  quarter  box 
ahead  with  a  pinch  bar  if  the  engine  is  small ;  with  a 
large  engine  put  the  crank  on  the  center  and  admit  a 
little  steam  through  the  bypass  to  the  head  of  the 
cylinder  which  will  move  it  very  easily,  then  place  a 
thin  liner  between  the  back  quarter  box  and  the  frame. 

Quarter  boxes  have  to  stand  the  thrust  of  the 
piston  and  therefore  wear  much  faster  than  the  bottom 
box  which  carries  only  the  weight  of  the  shaft  and 
wheel,  together  with  the  crank,  governor  and  armature. 
Any  wear  of  the  bottom  box  can  be  found  by  placing  a 
level  on  the  shaft  which  will  show  whether  the  main 
bearing  is  low  or  not.  If  very  much,  it  should  be 
raised  and  a  thin  liner  placed  under  the  bottom  box. 
In  nearly  all  modern  engines  the  main  bearing  is  so 
constructed  that  by  raising  the  shaft  an  inch  or  two 
the  bottom  box  can  be  taken  out  for  examination. 

In  the  center  crank  engine  the  wear  on  the  back 
quarter  boxes  does  not  throw  the  shaft  out  of  align- 
ment with  the  crank  but  decreases  the  head  end 
clearance,  and  in  putting  liners  back  of  the  quarter 
boxes  care  should  be  taken  to  get  the  same  thickness 
back  of  both  to  keep  them  square.     Spots  are  planed 
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FIG.    6.       SECTION    OF    MAIN    BEARING    AND   QUARTER   BOXES 

parallel  with  the  center  line  of  the  cylinder  for  the 
purpose  of  alignment  as  in  the  side  crank  engine. 
Some  of  the  later  improved  engines  have  a  wedge 
under  the  bottom  box  in  the  shaft  bearings  which  is 
shown  in  Fig.  6,  which  allows  the  bottom  box  to  be 
raised  without  the  use  of  liners. 

All  engines  of  to-day  are  so  constructed  that  the 
bearings  may  be  flooded  with  oil,  my  way  being  to 
run  a  good  stream  on  the  crank,  crosshead  and  shaft 
bearings,  the  used  oil  being  drawn  off,  filtered  and 
cooled  and  used  over  again,  preferably  from  an  over- 
head tank  by  the  gravity  system  rather  than  an  in- 
dividual tank  mounted  on  each  engine. 

On  the  eccentrics  compression  grease  cups  are 
used  with  No.  1  Keystone  or  similar  grease  unless 
the  eccentrics  are  well  enclosed ;  then  oil  can  be  used 
without  throwing  it  on  the  wall  and  floor. 

On  the  governor  bearings  and  links  and  on  the 
valve  gear,  grease  is  used  exclusively,  as  it  is  cleaner, 
cheaper  and  requires  less  attention.  I  prefer  the  hand 
compression  cups  to  the  spring  aompression  wherever 
it  is  possible  to  use  it,  because  when  I  give  it  a  turn 
I  know  that  the  grease  is  going  into  the  bearing ;  while 
many  a  hot  bearing  has  been  caused  by  a  lump  of  wax 
in  the  grease  or  a  particle  of  waste  stopping  up  the 
liole  in  the  bottom  of  the  automatic  grease  cup.  Also 
with  the  automatic  cup  the  grease  is  liable  to  be  fed 
too  fast  and  much  of  it  be  wasted. 
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BOILER  EXPLOSION  AT  FRANKLIN,  OHIO 

^T  5:30  p.m.,  Nov.  11,  just  after  the  employes  had 
left  the  mill,  the  boiler  in  the  rag  mill  of  the  Hard- 
ing Paper  Co.,  Franklin,  Ohio,  exploded  with  such 
force  that  it  completely  wrecked  the  mill  building  and 
did  thousands  of  dollars  damage  to  property  within 
a  radius  of  4  blocks  of  the  mill,  blowing  part  of  the 
boiler  through  a  dwelling  500  ft.  from  the  mill.  Only 
one  person  was  injured,  the  engineer  of  a  Big  4  freight 
engine  standing  on  the  siding  in  front  of  the  boiler 
room,  who  was  cut  by  flying  glass  and  bricks.  The 
freight  engine  was  disabled  by  a  large  timber  crashing 
through  the  cab. 

The  boiler  was  an  old  return-tubular,  54  in.  by  16 
ft.,  with  a  shell  made  of  5/16-in.  iron,  double  riveted 
lap  joints.  It  had  been  in  use  about  35  yr.  as  a  power 
boiler,  but  was  lately  changed  to  a  heating  boiler, 
connected  to  an  open  hot  water  system.    The  mystery 


NEGLECTED  BOILER 

QN  taking  charge  of  my  present  power  plant  job,  1 
found  one  Atlas  boiler,  66  in.  by  16  ft.,  doing  all 
the  work  in  our  light  plant.  She  was  new,  and  the 
only  things  in  her  favor  were  good  water,  and  the  half- 
night  run  system. 

Boiler  cleaning  day  came  every  4  weeks.  At  mid- 
night when  the  fires  were  dead,  they  would  slightly 
open  the  engine  valve  and  by  morning  she  was  dead, 
as  far  as  steam  went,  but  plenty  of  heat  still  existed' 
and  that  cold  air  rushing  under  the  boiler  all  night 
did  not  help  long  life.  Well,  the  engineer  cut  his  nap 
short  next  day,  and  gave  the  boiler  a  good  scrubbing 
down,  then  the  hose  was  stuck  into  the  top  manhole 
and  cold  water  rushed  in. 

There  was  a  small  water  system  over  the  town, 
and  about  the  time  in  the  evening  when  you  carried 
a  wrench  in  your  hands,  watching  manholes,  for  you 


VIEWS    SHOWING    DESTRUCTION    OP    MILL    DUE    TO    BOILER    £,X  PLOSION    AT   FRANKLIN.   OHIO 


is,  why  did  the  boiler  explode  with  such  awful  force 
when  connected  to  an  open-tank  system  when  the 
expansion  tank  was  only  about  40  ft.  above  the  boiler? 
The  wreck  is  so  complete  that  nothing  can  be  found 
to  indicate  the  cause  of  the  explosion;  but  as  it  was 
the  first  time  the  boiler  had  been  fired  up  this  season, 
and  the  explosion  took  place  just  1  hr.  and  15  min. 
after  the  fire  was  started,  it  looks  as  though  the  boiler 
was  shut  ofT  from  the  system.  The  heads  were  both 
blown  out,  shearing  the  rivets  and  pulling  every  tube 
out.  The  shell  was  ripped  in  all  directions,  following 
the  longitudinal  seam  a  short  distance,  then  tearing 
around  a  girth  seam,  then  ripping  into  the  solid 
plates,  tearing  them  into  pieces  from  3  to  6  ft.  square. 
The  dome  was  torn  completely  ofif  the  shell.  An  ex- 
amination of  the  tubes  and  shell  showed  them  to  be 
practically  free  from  scale  and  corrosion,  but  the  iron 
was  badly  crystallized.  J.  M.  Davis. 


knew  if  one  blew  out,  all  was  dark  for  thai  night,  the 
telephone  would  begin  to  ring.  "When  are  you  going 
to  turn  on  the  water?"  Or,  if  it  was  a  hot  day,  "When 
will  the  fans  run?" 

The  owner  was  almost  afraid  to  go  up  town  on  a 
hot  day. 

All  of  this  rush  and  worry  could  have  been  averted 
by  putting  an  old  boiler  into  service.  It  was  then 
rusting  away,  which  is  much  more  ruinous  to  the 
metal  than  when  in  use.  Besides  this,  the  rushing 
of  Boiler  No.  1  through  the  cooling  and  cleaning  proc- 
ess was  bound  to  have  a  bad  effect  upon  it.  Yet. 
this  thing  had  gone  on  for  several  years  with  boiler 
No.  2  sitting  idle.  Work  had  been  started  several 
times  to  finish  her  up,  and  put  her  in  service,  but  it 
remained  for  me  to  do  the  job.  The  owner  had  just 
put  up  a  smokestack,  when  I  came  in  upon  the  pay 
roll. 
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Boiler  No.  2  was  the  old  boiler,  and  had  been 
moved  and  reset,  the  brick  work  all  done  except 
back  arch.  There  was  no  piping  on  her,  except  a  stub 
of  a  blowoff  pipe,  that  I  had  a  hard  time  getting  out. 
On  the  main  steam  line  was  the  old  boiler's  gate  valve, 
hooked  to  a  short  steam  line.  I  put  in  2  new  flues,  fin- 
ished up  8  new  ones  that  were  just  pushed  into  place, 
built  up  the  back  arch,  dug  up  dry  pipe,  pop  valve, 
water  column,  put  on  new  piping  and  valves,  packed 
the  manholes  with  some  bow  gaskets,  scaled  the  boiler 
and  made  her  top  feed. 

Now,  the  boss  said  that  one  of  the  wedges  in  the 
big  gate  valve  on  the  new  boiler  was  gone.  We  sent 
the  remaining  wedge  to  the  foundry  and  had  one 
made,  which  worked  fine. 

After  I  had  filled  the  boiler  with  hot  water,  I  got 
up  125  lb.  steam  on  the  new  boiler  and  started  my 
pump  to  feeding  the  old  boiler.  I  gave  her  a  good 
test;  it  took  me  45  min.  to  pump  up  160-lb.  water 
pressure.  My  joints  were  all  good ;  I  had  taken  great 
care  in  making  them.  The  first  night  I  steamed  up 
I  made  light  and  have  been  able  to  run  the  boiler  each 
month,  and  give  the  new  boiler  a  good  rest  and  clean- 
ing out. 

The  boiler  is  54  in.  by  16  ft.,  has  3}^-in.  flues,  fur- 
nished steam  for  12  by  12-in.,  high-speed  engine,  direct 
connected  to  60-kw.  generator  for  several  years,  was 
overloaded  part  of  the  run.  One  time  they  bagged 
the  boiler  at  the  rear  end,  but  were  able  to  drive  it 
back.  The  smoke  box  ring  is  about  eaten  up  on  the 
bottom,  but  the  shell  is  good;  the  insurance  company 
gave  us  125-lb.  pressure,  as  she  was  a  high-pressure 
boiler  when  new.  C.  H.  Brough. 


EXPERIENCE  IN  SECOND-CLASS  PLANT 

f  TOOK  the  examination  for  a  second  class  engi- 
neer's license  and  was  informed  by  the  inspector  in 
a  kindly  manner  that  I  lacked  experience.  He  also 
suggested  that  I  find  a  job  taking  charge  of  a- third 
or  operating  a  second  class  plant  and  after  6  months 
or  a  year  of  such  work  to  come  and  see  him  again  and 
then,  no  doubt,  I  should  pass  and  obtain  the  second- 
class  license.  I  had  sense  enough  left  to  know  the 
inspector  knew  my  number  so  I  changed  my  special 
giving  me  charge  of  a  500-hp.  plant  for  a  third,  know- 
ing that  the  only  way  to  have  charge  of  such  a  plant 
again  was  to  work  hard  and  get  a  first  class  engineer's 
license  or  leave  the -Bay  State. 

It  was  with  regret  that  I  bade  farewell  to  my  job 
where  I  could  work  all  the  week  without  soiling  my 
overalls  except  in  the  seat,  where  I  could  read  all  the 
technical  papers  and  books  and  fill  my  head  with  a 
lot  of  rules  and  formulas  that  did  me  no  good  because 
I  did  not  have  the  practice  to  apply  them.  The  only 
excitement  I  had  was  when  the  vacuum  pump  would 
lose  a  valve  or  spring.  Indicating  the  engine  twice  a 
day  and  figuring  the  diagrams,  making  out  a  report  of 
the  input  and  output  of  the  engineering  department, 
which  included  wages,  coal,  waste,  oil  and  water  used, 
repairs  made  and  the  amount  of  kilowatt-hours,  this 
was  the  extent  of  my  work  except  going  through  a 
battery  of  boilers  in  the  spring  just  before  the  insur- 
ance inspector  came  along  and  again  during  the  fall, 
cleaning  them.  I  kept  a  record  of  this  on  file  but  no 
one  seemed  to  be  interested  in  it  besides  myself. 

Now,  after  13  yr.  of  this  I  have  got  to  go  out  and 
get  some  experience.  Well,  believe  me,  it  hurts  like 
thunder   to   do   it.      After   breaking   in   my   successor. 


who  is  a  man  with  a  nice  new  first  class  license  with 
a  big  gold  seal  on  it  and  his  head  full  of  the  improve- 
ments he  is  going  to  make,  I  hiked  up  to  the  lime 
works  and  hired  out  as  operating  engineer. 

This  is  a  second  class  plant  and  consists  of  2  5  by 
16-ft.  horizontal  tubular  boilers,  an  injector,  duplex 
feed  pump,  one  12  by  14-in.  Buckeye  engine  belt  con- 
nected to  a  compound  wound  d.c.  generator,  one  Atlas 
10  by  12-in.  belt  connected  to  a  series  wound  d.c.  gen- 
erator, one  Class  A  Ingersoll-Rand  air  compressor. 

The  chief  showed  me  around  and  told  me  my  duties 
and  that  I  was  to  make  sure  of  keeping  things  running 
during  my  shift,  as  they  had  a  record  of  no  shutdowns 
for  over  6  months  and  the  engineers  had  to  do  all  re- 
pair work. 

It  was  evident  that  many  repairs  had  been  left  for 
others  to  do  from  what  I  could  see  and  hear  in  the 
engine  and  laoiler  rooms.  I  could  also  see  that  coal 
and  oil  were  thought  little  of,  and  as  the  engine  and 
boiler  rooms  were  close  to  several  lime  kilns  and  stone 
crushers  and  everything  was  left  wide  open,  dirt  was 
held  in  contempt.  I  had  spent  all  day  talking  to  the 
chief  and  he  had  taught  me  a  lot,  but  if  I  should  meet 
him  washed  I  don't  believe  I  should  recognize  him. 
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SECTION  OP  CROSSHEAD 

In  regard  to  the  need  of  repairs,  the  Buckeye  en- 
gine pounded  on  the  head  end  stroke  so  that  the  cylin- 
der oil  can  would  not  stay  on  the  valve  chest.  The 
chief  said  the  trouble  could  not  be  remedied,  as  he 
had  tried  to  equalize  the  lead  and  the  engine  had  run 
away.  I  asked  permission  to  shut  her  down  for  half 
an  hour  and  then  I  equalized  the  compression  regard- 
less of  the  lead,  set  the  cutoff  valve  so  it  would  cut 
off  steam  when  the  piston  had  traveled  about  an  inch 
with  the  governor  weights  at  extreme  out  position, 
started  her  up  and  the  big  noise  was  gone;  but  there 
was  a  pound  as  the  crank  passed  the  center,  so  I 
flushed  the  crank  with  oil  and  as  the  pound  continued 
I  stopped  her  and  stripped  the  wrist-pin  brasses  and 
found  the  key  driven  as  far  as  it  would  go.  I  drove  it 
out  and  put  a  shim  in,  drove  it  in  again  and  tightened 
the  set  screws.  I  then  removed  the  indicator  pipes 
and  with  a  piece  of  %-in.  lead  rod  tried  for  clearance 
while  the  chief  and  superintendent  turned  her  over  by 
hand.  She  did  not  touch  at  either  end,  so  the  pipes 
were  put  back  and  we  started  her  up.  One  would  hard- 
ly know  she  was  there  by  the  noise  she  made.  We 
were  stopped  about  an  hour,  but  the  chief  said  it  was 
worth  the  shutdown  and  just  as  soon  as  they  got  the 
new  tunnel  through  we  would  put  the  air  compressor 
in  shape.  "We  have  always  had  a  machinist  from  the 
county  seat  do  the  tinkering  on  that,  but  now  we'll 
do  it  ourselves,"  he  said. 
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The  compressor  was  used  to  keep  90  lb.  pressure  in 
a  tank  that  supplied  2  rock  drills  about  a  mile  and  a 
half  away.  The  riding  cutoff  was  let  out  as  far  as  it 
would  go  and  the  compressor  had  all  it  could  do  to 
keep  the  pressure  up.  The  regulator  did  not  have 
much  to  do  while  the  drills  were  running.  The  noise 
she"  made  was  like  the  emergency  being  thrown  on 
a  train  of  Pullmans  as  the  tail  end  of  a  stalled  freight 
comes  into  view  round  a  sharp  curve  and  by  the 
thump  that  followed  when  the  piston  changed  its  di- 
rection of  travel  one  would  think  that  the  brakes 
failed  to  work.  The  chief  said  it  w^as  only  the  intake, 
but  I  thought  that  no  air  at  atmospheric  pressure  could 
make  that  screech. 

Early  Sunday  morning  we  pulled  the  back  head 
off  the  air  cylinder  and  found  the  intake  valves  warped 
so  they  would  not  seat.  We  put  in  new  valves  that 
had  been  ordered  a  year  or  so,  then  we  removed  the 
crosshead  and  swivel  block.  We  found  that  while 
the  pin  fitted  in  both  sides  of  the  crosshead  it  did  not 
fit  in  the  swivel  block,  so  I  marked  its  running  position 
and  shimmed  between  the  pin  and  swivel  block,  put  it 
back  in  and  tightened  the  pin  up  to  the  mark.  We 
then  started  her  up.  I  shortened  the  cutoff  and  pumped 
the  pressure  to  90  lb.  I  then  followed  the  pipe  to  the 
quarry  but  found  no  leaks. 

We  started  drilling  in  just  3  hr.  from  the  time  we 
stopped  and  the  compression  is  running  slow  about 
Yi  of  the  time.  We  don't  have  to  shovel  half  as  much 
coal  now.  I  don't  know  much  about  air,  so  I'll  ask 
your  readers  if  a  reheater  at  the  end  of  the  air  line 
would  not  help  matters.  I'm  getting  the  experience 
in  large  doses.  J.  H.  A. 


GOVERNOR   TROUBLE 

JN  the  Nov.  1  issue  of  Practical  Engineer,  on  page 
1059,   I  notice   B.   F.  W.   is  having  trouble   with   a 
Rites  governor  on  an  Ideal  engine. 

While  I  never  had  any  such  trouble  on  the  only 
Ideal  engine  I  ever  ran  wMth  this  type  of  governor,  I 
have  on  a  Chuse,  in  which  the  conditions  are  prac- 
tically the  same. 

I  do  not  know  why  he  should  touch  the  spring  or 
weights  unless  he  had  reason  to  believe  that  in  some 
manner  the  spring  tension  had  been  changed  at  the 
time  when  the  engine's  performance  became  unsatis- 
factory. My  experience  has  been  that  the  less  you 
tinker  with  these  governors  the  better  you  are  off, 
outside  the  fact  that  you  must  take  care  of  what  little 
wear  there  is  in  the  eccentric  and  strap  and  valve 
gear  joints ;  a  great  deal  of  care  must  be  used  in  doing 
this,  so  as  not  to  get  them  too  tight,  for  these  gov- 
ernors are  sensitive  and  the  slightest  sticking  in  the 
eccentric  or  joints  will  cause  the  engine  to  race  badly. 
In  this  Chuse  engine  the  brass  bushings  in  which  the 
governor  arm  pin  works  became  worn  so  as  to  neces- 
sitate a  new  set. 

When  they  were  put  in  they  fitted  the  pin  a  hair  too 
tight  and  also  in  the  casting  which  holds  them,  with 
the  result  that  our  voltage  varied  considerably-  When 
we  made  them  just  the  right  fit,  the  engine  never 
ran  better. 

I  have  also  found  that  a  too  heavy  grade  of  machine 
oil  may  be  used  on  the  eccentric  and  this  will  make 
it  to  stick  enough  to  cause  bad  racing. 


On  our  governor  pin,  to  lubricate  the  bushings,  we 
use  a  3-oz.  Lunkenheimer  spring  compression  grease 
cup,  filling  it  with  No.  1  Arctic  cup  grease  slightly 
thinned  with  good  cylinder  oil  which  must  be  thor- 
oughly mixed  in. 

By  this  method  we  are  sure  the  bushings  are  get- 
ting plenty  of  grease  and  that  it  is  thin  enough  so  they 
do  not  stick  at  all. 

It  may  be  that  the  grooves  or  oil-holes  (depending 
on  the  type  of  bushings)  have  become  filled  with  hard 
dirty  grease,  so  that  all  parts  are  not  thoroughly  lu- 
bricated. I  would  take  them  out  and  make  sure  this 
is  not  the  whole  cause  of  his  trouble.  H.  U.  C. 


PRIMING  A  CENTRIFUGAL  PUMP 

JN  the  plant  where  I  am  employed  we  had  some 
trouble  through  our  circulating  pump's  losing  its 
water  occasionally,  at  low  tide.  The  pump  is  a  10-in. 
centrifugal,  motor-driven,  at  850  r.p.m.,  and  at  low 
tide  has  a  suction  lift  of  about  14  ft.  and  about  200 
ft.  of  trail. 

We  primed  it  with  a  l^/^-in.  steam  ejector,  whose 
suction  was  connected  to  the  top  of  the  pump  casing. 
Between  us  we  thought  out  the  scheme  which  is  shown 
in  the  accompanying  sketch.  We  drilled  and  tapped  a 
hole  in  the  top  of  the  suction  yoke  of  the  circulating 
pump  for  Y^-\\\.  pipe,  screwed  in  a  nipple  and  valve, 
and  then  run  a  line  of  Y^-m.  pipe  from  there  up  through 
the  roof  to  a  height  of  34  ft.  above  high  water  level, 
then  down  to  the  suction  side  of  the  dry  vacuum 
pump,  where  a  suitable  connection  with  a  valve  was 
made. 


ARRANGEMENT   FOR   PRIMINa   A    CENTRIFUGAL    PUMP 

We  generally  have  38i/2  in.  or  more  of  vacuum,  and 
that  will  maintain  (theoretically)  a  column  of  water 
in  the  Ya-'x^'^-  pipe  over  32  ft.  above  the  water  level  in 
the  river.  Now,  if  we  have  a  column  of  water  in  the 
■)^-in.  pipe  18  ft.  high,  above  the  pumps  (maintained 
by  the  dry  vacuum  pump),  have  we  a  head  of  18  ft. 
on  the  suction  side  of  the  circulator? 

The  arrangement  did  not  seen  to  put  any  addi- 
tional load  on  the  air  pump  and  we  have  not  lost  the 
circulating  water  since  it  has  been  in  operation,  over 
a  year  and  a  half.  I  would  like  to  hear  what  some 
of  your  readers  think  of  this. 

There  is  a  motor-driven  hot  well  pump  in  a  pit 
under  the  condenser,  which  is  not  shown  in  the  sketch. 

O.  H.  Peterson. 
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AN  AQUATIC  PROBLEM  SOLVED 

^COMPANY  building  a  large  mill  on  the  banks  of 
the  Mississippi  found  it  desirable  under  existing 
conditions  to  locate  the  boiler  plant  at  a  point  where 
the  surface  grade  at  times  is  inundated.  Instead  of 
using  piles  to  elevate  the  boiler  room  they  built  an 
enclosure  of  concrete  walls,  filled  the  enclosure  with 
water-tamped  sand  to  a  point  near  the  top  and  then 
covered  it  with  a  concrete  slab.  The  footing  of  the 
walls  was  on  comparatively  good  soil  and  the  water- 
tamped  sand  effectively  confined  made  a  good  filler. 
The  boiler  house  walls  were  built  on,  and  securely  an- 
chored to,  the  concrete  walls.  The  boilers  were  sus- 
pended from  beams  which  rested  on  columns  at  the 
sides  of  the  boiler  setting,  and  consequently  the  weight 
of  the  boilers  was  concentrated  on  the  concrete  under 
the  columns.  To  reinforce  the  concrete  at  these 
points,  6-in.  I-beams  were  buried  transversely  in  it 
below  the  surface.  W.   O.  Jones. 


INDICATOR  COUPLING 

'PHE  function  of  this  indicator  coupling  is  to  facilitate 
the  coupling  and  uncoupling  of  the  indicator  or 
reducing  wheel  cord  to  the  crosshead  of  an  engine 
while  in  motion,  and  will  be  found  most  convenient 
in  connection  with  high-speed  engines. 

It  is  nearly  impossible  to  place  the  loop  of  the  cord 
over  the  pin  attached  to  the  crosshead  (or  as  is  some- 
times used,  a  hook,  attached  to  the  end  of  the  cord, 
which  is  hooked  over  some  member  attached  to  the 
crosshead)   on  engines  running  over  200  r.p.m.,   and 
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RECENTLY  INVENTED  INDICATOR  COUPLING 

this  method  is  also  inconvenient  on  slow  speed  engines. 
With  the  improved  indicator  coupling  shown  here 
this  becomes  as  easily  done  on  the  highest  speed  en- 
gine as  though  the  engine  were  standing  still.  The 
latch  is  attached  in  any  convenient  manner  to  the 
crosshead  of  the  engine,  with  the  jaws  facing  the  cylin- 
der, while  the  catch  is  attached  to  the  cord ;  then,  to 
fasten  the  cord  to  the  crosshead  while  the  engine  is  in 
motion  the  catch  is  held  between  the  fingers  and 
brought  forward  toward  the  jaws  in  the  path  of  the 
jaws  while  the  engine  is  passing  head  end  center;  as  the 
catch  comes  close  enough,  the  jaws  grab  it  and  pull  it  out 
of  the  operator's  fingers.  To  release  the  cord  the 
operator  lets  it  slide  back  and  forth  through  the  fingers 
of  one  hand  while  the  forefinger  of  the  other  hand  is 
held  in  such  position  that  the  lever  of  the  latch  comes 
in  contact  with  it,  while  the  crosshead  is  at  its  extreme 
backward  motion;  this  opens  up  the  jaws  and  releases 
the  catch  which  is  pulled  back  against  the  fingers  of 
the  other  hand  by  the  indicator  spring. 


This  coupling  does  away  with  the  detent  motions 
and  cord  take-up  devices  now  fitted  to  most  modern 
indicators,  as  it  performs  all  the  functions  of  these 
attachments  besides  having  an  advantage  over  them 
in  that  it  stops  the  reducing  wheel  while  changing 
indicator  cards,  also  by  leaving  the  latch  permanently 
fastened  to  the  crosshead  of  the  engine,  indicator 
diagrams  may  be  taken  at  any  time  without  in  any 
way  interfering  with  the  operation,  or  stopping  the 
engine.  The  device  is  my  own  invention  and  I  have 
had  it  patented.  Q.  N.  Bergman. 

SOME  INCONSISTENCIES 

JN  reading  the  description  of  the  North  Adams,  Mass., 
•  plant,  I  note  2  statements  that  do  not  seem  to  be 
consistent.  Evaporation  per  pound  of  coal  is  given 
as  10  lb.  water,  which  at  14,000  B.t.u.  per  pound  of  coal 
means  10,000  B.t.u.  given  to  the  steam  or  an  efficiency 
of  70  per  cent,  about  as  well  as  the  average  can  do. 

But  they  require  2.5  to  3  lb.  of  coal  per  kw.-hr. : 
that  is  25  to  30  lb.  of  steam  with  an  up-to-date  turbine 
plant  carrying  27.5  in.  of  vacuum.  The  2  statements 
do  not  seem  consistent  as  there  are  low-pressure  tur- 
bines in  this  vicinity  taking  steam  at  atmospheric 
pressure  and  exhausting  at  38  in.  vacuum  which  put 
a  kw.-hr.  on  the  switchboard  for  30  lb.  of  steam,  mak- 
ing juice  for  street  car  lines. 

On  page  1059  H.  G.  R.  wants  to  know  the  differ- 
ence in  the  heating  value  of  live  and  exhaust  steam. 
The  total  heat  received  is : 

Heating  the  feed  water  to  212  deg.  F.  180  B.t.u. 
sensible  heat; 

Converting  into  steam  966  B.t.u.  latent  heat; 

Raising  steam  to  100  lb.  pressure  39  B.t.u. 

If  we  run. a  pound  of  this  steam  through  a  noncon- 
densing  engine  of  any  make  the  engine  will  turn  the 
39  B.t.u.  into  work  and  the  steam  will  leave  the  engine 
carrying  180  -(-  966  B.t.u.,  of  which  966  can  be  used  in 
the  heating  coil  if  we  allow  the  steg-m  to  condense, 
and  the  highest  temperature  one  can  get  is  212  deg. 
On  the  other  hand,  if  one  passes  steam  at  100  lb.  pres- 
sure through  a  reducing  valve  and  the  value  is  set 
to  give  atmospheric  pressure,  then  the  39  B.t.u.  are 
supposed  to  go  to  dry  the  steam,  if  wet,  or  to  super- 
heat it,  if  dry ;  but  the  chances  are  that  the  steam  will 
lose  some  heat  in  forcing  its  way  through  the  valve, 
and  it  would  be  folly  to  use  live  steam  to  heat  with,  if 
exhaust  steam  were  available,  unless  you  had  to  have 
a  high  temperature.  We  had  some  heating  to  do  that 
could  not  be  done  with  steam  at  atmospheric  pressure, 
so  we  put  a  new  and  smaller  safety  valve  on  our  boil- 
ers set  to  blow  at  125  lb.,  thus  enabling  us  to  add  5 
B.t.u.  to  the  39,  which  made  it  44.  Then  we  set  our 
back  pressure  valve  to  open  at  20  lb.,  which  put  a 
back  pressure  on  our  engine.  But  she  carried  the  load 
with  a  little  slamming,  which  we  remedied  by  taking 
a  little  off  the  inside  lap  of  the  valve,  thus  preventing 
the  compression  from  going  above  boiler  pressure  and 
causing  her  to  run  quiet. 

Before  we  made  the  change  we  consulted  the  boiler 
inspector  and  the  engine  builder. 

In  looking  over  receiver's  contribution  on  water 
columns  I  notice  that  he  claims  that  the  reason  steam 
appears  at  the  blowdown  of  a  column  when  the  valve 
is  opened  and  the  boiler  is  under  pressure  is  because 
of  the  difference  in  the  way  the  pipes  point.  I  always 
thought  it  was  because  of  the  water  flashing  into  steam 
when  changed  from  a  higher  to  a  lower  pressure. 

Alfred  Griswold. 
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For  Saving  'TJime,    Worli  and  'trouble 


To  Prevent  Breaking  of  Lamp  Cord 

J  HAVE  in  my  plant  a  large  number  of  portable 
lamps  suspended  from  receptacles  above,  which 
gave  me  no  end  of  trouble  by  the  reinforced  cord 
twisting  and  breaking  at  the  lamp  holder  and  at  re- 
ceptacle above.  No  doubt  a  great  many  engineers 
have  the  same  trouble. 


ARRANGEMENT  TO  PUEVENT  BREAKING  OF  LAMP  CORD 

Take  some  -j^-in.,  single-strip,  Greenfield  conduit, 
cut  into  14-in.  pieces,  place  one  at  the  top  with  staple, 
thread  the  cord  through  so  the  strain  comes  on  the 
conduit,  drill  handle  for  a  screw  pit  and  tape  over  the 
end  around  the  cord. 

I  have  made  as  many  as  7  repairs  in  a  single  day 
of  10  hr.  before  using  the  method  described.  Now  I 
have  actually  had  just  4  repairs  in  3  months. 

A.  D.  Mead. 

Loosening  Unions;  Piping  Kinks 

JVjR.  HERBERT'S  experience  in  regard  to  loosening 
a  rusty  union  calls  to  mind  several  difficulties  I 
have  experienced  with  rusty  unions  and  piping.  I 
have  found  as  a  rule  that  those  types  of  unions  that 
are  made  tip  of  one  brass  and  one  iron  part  will  come 
loose  more  easily  than  the  all-iron  union  with  a  nar- 
row brass  seat,  because  they  do  not  rust  in  the  thread. 
If  the  threads  are  given  a  coating  of  graphite  and  oil 
when  coupling  up,  they  will  start  much  more  easily 
when  taken  apart,  as  it  is  not  so  liable  to  rust. 

In  starting  a  tight  one  I  hold  a  sledge  hammer 
or  the  end  of  a  heavy  bar  against  one  side  and  strike 
the  opposite  side  with  a  hammer.  This  will  tend  to 
stretch  the  nut  and  will  jar  it  loose,  when  it  can  be 
easily  taken  ofif  with  the  wrench.  This  applies  not 
only  to  unions  but  to  any  joint  or  fitting  as  well.  The 
majority  of  pipe  fitters  use  a  white  or  red  lead  or  a 
mixture  of  the  two  on  the  threads  in  making  up  a 
joint.  This  will  make  a  tight  joint  and  can  be  easily 
broken  by  tapping  with  a  hammer,  but  if  this  will  not 
hold  I  have  found  a  mixture  of  litharge  and  glycerine 
to  be  good  when  it  is  impossible  to  get  a  tight  joint 
with  lead.  Some  steam  fitters  do  not  believe  in  pipe 
dope,  but  use  only  a  little  heavy  oil  on  the  thread, 
and  claim  that  they  can  get  a  tighter  joint  this  way 
than  by  using  lead  or  pipe  dope. 


Illlililllillllllililllilllilllllllllllliilllllllllllill 

Litharge  and  glycerine  sets  quickly,  and  should  not 
be  used  if  it  is  desired  to  break  the  joint',  as  it  will 
never  come  apart  until  the  fitting  is  broken.  An  in- 
stance of  this  kind  came  up  in  our  plant  a  short  time 
ago.  The  receiver  of  the  Holly  system  is  located  in 
a  difficult  place  to  get  at,  and  a  leak  started  in  the 
connection  to  the  riser.  It  was  impossible  to  see  just 
where  it  was  while  in  place,  so  the  receiver  was  dis- 
connected and  taken  to  the  pipe  shop.  The  trouble 
was  found  to  be  in  a  23^-in.  cast-iron  nipple-ell 
screwed  into  the  bottom  of  the  receiver.  The  thread 
on  the  nipple  end  was  2%  in.  long  and  was  so  loose 
that  it  was  screwed  all  the  way  in  against  the  end  of 
the  thread. 

We  got  it  out  all  right,  and  after  cleaning  the  scale 
and  dirt  out  of  the  chamber,  and  looking  for  cracks 
or  broken  threads  in  the  ell,  etc.,  the  threads  were 
wrapped  with  twine  and  coated  with  a  mixture  of  lith- 
arge and  glycerine  abotit  as  thick  as  soft  putty.  The 
fitting  was  then  screwed  in.  We  got  it  up  within  about 
^  of  a  turn  quite  easily,  when  the  dope  stuck  while 
turning  it  with  a  36-in.  Stillson  wrench.  On  account 
of  the  several  other  connections  this  ell  had  to  be 
turned  to  look  in  a  certain  direction.  We  used  a  5-ft. 
chain  wrench  with  a  piece  of  pipe  on  the  handle,  and 
could  not  start  it  either  to  tighten  it  up  or  to  get  it 
off,  although  we  pulled  hard  enough  to  break  the  chain 
on  the  wrench.  After  working  about  3  hr.  trying  to 
get  it  either  off  or  on,  we  gave  it  up,  and  in  order  to 
connect  up  the  receiver  had  to  change  all  the  other 
connections  and  turn  the  receiver  around,  then  instead 
of  screwing  the  riser  direct  into  the  ell,  had  to  put  in 
3  45's  to  bring  it  square  with  the  pipe,  which  made  2 
extra  joints.  If  the  dope  had  not  been  so  thick,  that  is, 
if  more  glycerine  had  been  used,  it  would  not  have 
set   quite   so  quickly. 

Some  steam  fitters  advise  the  use  of  a  right  and 
left  coupling  in  place  of  a  union  for  high  pressure  up 
to  3V2-in.  pipe.  It  is  cheaper,  and  when  properly  made 
up,  will  be  as  tight  as  any  coupling  in  the  line.  The 
right  and  left  cannot  be  used  in  a  close  place,  as  the 
pipes  must  be  spread  apart  far  enough  to  start  the 
coupling  on  ;  but  there  are  places  in  which  it  is  neces- 
sary to  use  a  union  that  will  probably  never  have  to 
be  taken  apart,  or  at  least  at  long  intervals  and  that 
is  the  place  where  a  coupling  will  do  as  well  as  the 
more  expensive  union.  If  the  joint  has  to  be  broken 
often,  however,  a  union  is  better.  In  using  a  right  and 
left  coupling  the  pipe  fitter  must  be  careful  to  get  both 
ends  tight.  When  cutting  the  threads  the  coupling 
should  be  screwed  tight  on  each  part  and  the  number 
of  threads  counted  on  each  piece.  If  it  screws  on  more 
threads  on  one  end  than  on  the  other,  the  coupling 
in  making  up  the  joint  must  be  turned  on  the  longer 
end  until  both  ends  are  the  same,  and  then  when 
screwed  up  tight  it  will  be  tight  on  both  ends.  This  is 
the  only  way  to  be  sure  that  both  ends  are  tight. 

J.  C.  Hawkins. 
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Expert  Help   When  In  'trouble.     If  You   Want 
Quick  Jlnswer  Enclose  a  Stamp 


Erecting  Boiler  and  Stack 

1A7ILL  you  advise  me  what  course  to  pursue  in  erect- 
ing or  installing  a  steel  casing  setting  and  for 
placing  one  horizontal  tubular  boiler  over  it?  I  have 
one  to  erect  and  I  don't  know  which  course  to  take. 
I  thought  once  of  blocking  the  boiler  up  to  the  right 
height,  then  fastening  my  columns,  hangers  and  beams 
in  position,  then  after  I  got  the  boiler  in  a  level  posi- 
tion, and  hanger  nuts  tight,  remove  the  blocking  from 
under  the  boiler  and  slide  the  casing  under. 

Please  give  me  your  way  of  doing  this  kind  of 
work. 

2.  Please  tell  me  how  you  would  raise  a  ginpole 
to  remove  an  old  smokestack  or  to  raise  a  new  stack. 

J.  L.  R. 


RAISING  A   STEEL   STACK 

A.  As  a  general  rule,  boilers  supported  by  any 
type  of  an  arrangement  whereby  columns  are  used  to 
sustain  the  weight  instead  of  the  setting  itself,  are  to 
be  erected  in  place  and  suspended  by  whatever  means 
is  provided,  before  any  of  the  setting  or  steel  casing 
is  put  in  place. 

Move  the  boiler  onto  the  foundation  and  square  it 
up  with  the  location  as  closely  as  possible  and  jack 
it  up  to  about  the  right  height  and  rest  on  blocks  for 
the  time  being. 


Then  erect  the  necessary  columns  and  cross  beams 
with  whatever  braces  the  design  calls  for,  seeing  that 
the  columns  have  a  good  bearing  on  the  foundation. 
Then  by  means  of  suitable  braces,  such  as  4  by  4's  of 
a  height  to  suit,  brace  the  columns  and  frame  work 
in  every  direction  so  as  to  hold  it  rigid  and  at  the 
same  time  not  interfere  with  future  operations. 

These  braces  can  extend  to  the  building  wall  if 
near  or  can  be  well  staked  into  the  ground  near  by. 
Local  conditions  and  good  judgment  will  assist  mate- 
rially in  this  respect. 

When  thoroughly  braced,  the  blocking  may  be  re- 
moved if  desired,  although  if  not  in  the  way  of  the 
workmen,  it  is  usually  considered  in  the  interests  of 
safety  to  leave  supports  of  some  kind  under  the  boiler 
till  the  work  is  completed,  simply  as  a  matter  of  pre- 
caution. 

When  the  boiler  has  been  set  level  crossways  and 
about  an  inch  or  so  lower  at  the  back  end  than  the 
front,  the  casing  can  be  put  in  place  in  accordance 
with  the  blueprints  and  plans  furnished  by  the  boiler 
manufacturer. 

If  you  find  that  it  is  necessary  to  cut,  trim,  or  chip 
the  casing  look  the  matter  over  carefully  before  doing 
so,  and  see  if  you  have  made  any  errors  anywhere 
which  would  cause  trouble.  These  casings  are  all  put 
together  by  the  manufacturer  before  shipment  and 
should  not  require  much,  if  any,  cutting  to  make  a 
good  job. 

2.  In  regard  to  ways  and  means  of  erecting  a 
smokestack  on  a  small  boiler  by  means  of  a  ginpole, 
and  suggestions  as  to  how  to  proceed,  we  are  enclosing 
herewith  a  sketch  showing  method  of  rigging  up  a  gin- 
pole and  hoisting  stack,  for  a  boiler  located  in  a  one- 
story  building  with  a  roof  which  will  clear  the  boiler. 

Of  course,  you  will  understand  that  it  is  not  possi- 
ble to  give  accurate  information  without  knowing  defi- 
nitely what  local  conditions  demand.  The  illustration, 
however,  is  perhaps  applicable  to  more  jobs  than  any 
other  would  be,  therefore  we  are  sending  it,  and  trust 
that  you  will  find  it  of  assistance. 

A  large  cedar  pole,  such  as  used  by  telephone  com- 
panies, makes  an  excellent  ginpole,  on  account  of  its 
comparative  lightness,  which  is  quite  an  item.  If  such 
a  pole  is  not  available,  use  whatever  is  at  hand,  even 
if  it  be  necessary  to  splice  together  2  8  by  8  timbers  of 
a  length  sufficient  to  make  a  pole  the  required  height. 

The  pole  should  be  high  enough  to  reach  up  about 
^  the  height  of  the  stack  when  the  latter  is  in  the 
highest  position.  (Such  as  would  be  required  to  hoist 
above  a  hole  in  the  roof,  as  shown,  or  over  a  wall  or 
other  obstruction.) 

It  is  a  good  plan  to  place  a  cross  beam  at  the 
bottom  of  the  pole  about  5  or  6  ft.  long,  braced  to 
the  upright,  and  the  ends  resting  on  planks  or  block- 
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ing,  as  shown.  This  prevents  any  tendency  of  the 
pole  to  twist,  and  provides  a  good  base  for  the  pole 
to  swing  on  which  is  clearly  shown  in  the  full  and 
dotted  lines. 

Now  as  to  a  scheme  to  raise  the  pole,  let  us  sup- 
pose that  there  is  a  building  to  the  left  of  the  boiler 
house  in  the  sketch,  say  about  3  stories  high,  and  bet- 
ter still,  suppose  that  it  has  a  flat  roof. 

By  placing  the  bottom  end  of  the  pole  against  the 
boiler  room  wall,  and  the  top  pointing  away  from  the 
building,  a  gang  of  men  on  the  factory  roof  (or  in  the 
third  story  where  the  ropes  can  be  passed  through 
windows)  can  raise  the  pole  nicely  by  guy  ropes  A  and 
B,  after  the  end  of  the  pole  has  been  raised  as  high 
as  possible  frorn  the  ground  by  means  of  blocking, 
braces,  or  pike  poles  (if  handy). 

Suppose  that  such  a  building  is  not  handy.  Then 
raise  the  top  of  the  pole  up  on  the  roof  and  then  still 
further,  by  means  of  blocking  or  pike  poles,  with  the 
base,  of  course,  pointing  directly  away  from  the  build- 
ing. By  working  the  base  up  towards  the  building  the 
pole  can  soon  be  raised  by  a  gang  of  men  on  the 
ground,  or  by  a  wench,  or  by  a  team  of  horses. 

After  the  pole  has  been  raised  to  an  upright  posi- 
tion, and  stayed  by  the  guys,  the  base  can  be  pried  over 
to  place  by  bars  and  guys  adjusted  from  time  to  time 
as  required.    So  much  for  the  scheme  of  raising. 

Having  decided  which  is  the  best  method  of  rais- 
ing the  pole,  then  proceed  to  get  the  rigging  in  place. 
Get  the  stack  in  place  alongside  of  the  building  as  sug- 
gested in  full  lines.  Usually  large  stacks  are  shipped 
in  2  sections  or  more,  to  be  riveted  together  at  place 
of  erection.  A  much  better  job  can  be  made  by  bolt- 
ing the  sections  together  with  a  dozen  or  so  bolts  of 
the  proper  size,  after  which  the  rivets  can  be  easily 
driven  in  place.  When  the  joint  is  finished,  paint  the 
rivet  heads  and  joints  with  asphaltum  paint  and  it  will 
add  considerably  to  the  life  of  the  stack. 

Arrange  to  set  the  ginpole  about  as  suggested  by 
the  full  lines,  with  the  guy  ropes  A,  B,  C  and  D,  ex- 
tending in  such  a  manner  that  they  will  permit  of  the 
stack  being  raised  between  guys  A  and  B.  Another 
good  idea  is  to  have  a  small  block  and  falls  as  a 
part  of  these  guys,  especially  C  and  D,  which  will 
greatly  facilitate  letting  the  pole  over  to  the  final 
position.  If  suitable  falls  are  not  available,  see  that  a 
good  snubbing  post  is  provided,  and  several  turns 
around  this  will  serve  very  well. 

For  the  main  hoist,  use  not  less  than  an  inch  rope 
if  new  or  nearly  so.  Larger  is  better.  Be  sure  that 
it  is  all  whole  and  not  cut  or  weakened  in  any  way. 
The  pulleys  should  be  about  6  in.  in  diarr\eter  and  not 
less  than  2  to  each  block;  3  would  be  better,  especially 
for  the  top  one. 

The  pulley  at  the  bottom  should  be  about  in  line 
with  the  down-haul  rope,  but  attached  to  something 
solid,  such  as  an  eyebolt  through  the  building  wall,  or 
a  rope  end  around  a  timber  across  the  doorway,  etc., 
after  which  it  can  be  lead  in  any  direction  to  what- 
ever means  is  provided  for  hoisting. 

In  making  the  hitch  around  the  stack,  make  it  in 
such  a  manner  that,  after  the  stack  is  in  place,  by 
pulling  on  the  loose  rope  hanging  beside  the  stack,  the 
hitch  can  be  undone  from  the  roof. 

Next  attach  the  steel  cables  which  are  furnished 
by  the  manufacturer  for  guying  the  stack.  Coil  these 
up  and  lash  them  to  the  base  of  the  stack  before  hoist- 
ing and  it  will  prevent  them  from  getting  tangled  in 


the  hoisting  ropes.  They  can  be  lashed  by  the  small 
guy  ropes  at  E,  which  are  necessary  to  guide  the  base 
of  the  stack  around  possible  obstructions  and  to  guide 
into  place. 

When  satisfied  that  all  has  been  made  fast  and 
that  you  have  made  the  hitch  on  the  stack  about  }i 
the  way  from  the  bottom  so  that  it  will  stand  nearly 
upright,  and  that  you  have  plenty  of  rope  to  hoist  with 
above  all  obstructions,  clear  away  all  obstructions. 

It  might  be  well  to  mention  here  to  spike  a  few 
2-in.  strips  on  the  side  of  the  pole  near  the  top  so 
as  to  keep  the  ropes  from  dropping  down  the  pole. 

Then  hoist  the  pole  by  whatever  means  the  sug- 
gestions will  permit,  and  set  it  as  suggested  by  the 
full  lines.  Make  the  guys  snug  and  hoist  the  stack. 
Ease  it  along  the  ground  with  boards  or  small  plank 
(but  not  bars)  so  that  the  hoisting  rope  will  be  nearly 
vertical  at  all  times,  taking  care  to  thread  the  top  of 
the  stack  through  the  guy  ropes  of  the  ginpole  as  the 
stack  rises. 

When  the  stack  is  clear  of  the  ground,  by  means 
of  the  ropes  E,  hold  it  vertical  while  the  ropes  C  and 
D  are  slacked  ofif  so  that  the  pole  will  swing  over 
towards  the  building  and  bring  the  stack  over  the  hole 
in  the  roof,  and  consequently  over  the  stack  base  on 
the  boiler  setting,  after  which  slack  back  gently  on 
the  hoisting  rope  and  lower  the  stack  into  place  on 
the  setting. 

Take  off  the  ropes  E  and  attach  the  guy  cables  of 
the  stack  to  whatever  has  been  provided  to  hold  them, 
meanwhile  plumbing  the  stack. 

Having  the  stack  securely  fastened,  slack  up  on  the 
ropes  A  and  B,  pulling  in  on  the  ropes  C  and  D  till 
the  ginpole  leans  away  from  the  building  when  it  can 
be  lowered  to  the  ground  by  the  hoisting  rope,  after 
which  pull  on  the  rope  hanging  beside  the  stack  which 
will  release  the  hitch  and  the  stack  is  in  place.  Clear 
away  the  wreck.  Geo.  W.  Wallace. 


Pressure   on   Step    Bearing 

f  AM  in  charge  of  2  Curtis  vertical  turbines  of  14,000 
kw.  capacity  steam  pressure  175  lb.  and  vacuum  at 
about  half  load  28  in.  of  vacuum. 

Now,  with  an  oil  pressure  at  the  step-bearing 
pump  of  750  lb.  the  pressure  at  the  step  bearing  is  750 
lb.  When  the  oil  pressure  at  the  pump  is  raised  to 
1200  lb.  per  sq.  in.  the  pressure  at  the  step  bearing 
remains  750  lb. 

If,  when  the  oil  pressure  was  750  at  the  pump  and 
the  pressure  was  750  at  the  step  bearing  also,  then 
there  was  no  resistance  to  the  flow  of  oil.  It  seerns  to 
me  that,  as  the  pressure  of  oil  at  pump  or  on  inlet 
side  of  baffler  increases,  in"  order  to  keep  the  pres- 
sure uniform  on  the  outlet  side,  the  resistance  of 
baffler  should  increase  also.  But  this  is  not  the  case 
because  the  baffler  is  the  same  length  whether  the 
pressure  is  750  or  1200  lb.  at  pump. 

Any  explanation  you  may  give  will  be  highly 
appreciated. 

This  same  turbine  has  a  10-in.  steam  pipe.  There 
used  to  be  a  valve  in  this  steam  pipe  that  would  shut 
off  the  steam  automatically  in  case  we  lost  our  vac- 
uum, and  of  course  prevent  a  steam  pressure  in  the 
condenser.  They  took  this  valve  out  and  connected 
the  condenser  with  a  36-in.  exhaust  pipe.  An  auto- 
matic back-pressure  valve  in  this  pipe  will  open  when 
the  pressure  in  the  condenser  exceeds  3  lb.  gage. 
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Of  course  if  we  lost  our  vacuum  the  turbine  would 
run  noncondensing  until  such  time  as  we  could  cut 
the  other  turbine  in. 

Now  what  is  the  idea  of  a  36-in.  exhaust  pipe  when 
the  steam  pipe  is  only  10  in.?  Steam  pressure  is  176 
lb.  and  vacuum  at  normal  load  about  28  in.      F.  L. 

A.  When  no  oil  is  flowing  through  the  system  the 
baffle  offers  no  resistance,  or  if  just  a  small  quantity 
is  flowing,  an  inappreciable  amount. 

Until  the  lifting  pressure  of  750  is  reached,  the 
pressure  throughout  the  system  is  the  same.  Per- 
haps a  little  oil  does  flow  but  this  is  due  to  the 
imperfections  of  the  blocks'  surfaces,  which  imperfec- 
tions always  exist,  especially  after  the  machine  has 
been  running  a  little  while.  Your  machine  uses,  I 
judge,  about  16  to  18  gal.  per  min.  It  is  reasonable 
to  expect  that  10  per  cent  or  more  of  this  amount 
might  pass  through  the  baffle  without  exciting  re- 
sistance in  the  baffle. 

With  750  lb.  pressure  in  the  system,  the  step 
tends  to  rise  a  minute  amount,  thereby  allowing  the 
passage  of  a  little  oil.  Instantly  the  pressure  under 
the  step  is  reduced,  for  the  flow  from  the  pump  is 
momentarily  accelerated,  and  this  flow,  which  is  for 
the  instant  fast,  meets  great  resistance  in  the  baffle 
which  in  turn  cuts  down  the  pressure  and  conse- 
quently the  flow  to  the  step.  Of  course,  the  pressure 
need  decrease  but  an  ounce  or  two  below  the  lifting 
pressure  before  the  blocks  are  together  again.  As 
long  as  the  pump  pressure  stops  at,  or  slightly  above, 
the  lifting  pressure,  this  procedure  occurs  again  and 
again — and  the  slight  pressure  drop  is  too  small  to 
be  noted  on  a  gage  designed  for  high  pressure.  When 
the  pump  pressure  is  high  enough,  the  flow  is  great 
enough  to  keep  the  blocks  permanently  apart. 

At  175-lb.  gage  pressure,  and  100  deg.  superheat 
(which  I  presume  you  use),  the  volume  of  steam  is 
"2.81  cu.  ft.  per  lb. ;  at  3  lb.  gage  pressure  it  is  22.16 
cu.  ft.  per  lb.  When  steam  is  expanded  between 
these  2  pressures,  through  a  turbine,  the  quality  of 
the  steam  at  the  lower  pressure  is  approximately  0.90. 
Therefore  at  the  end,  the  volume  of  the  steam  is 

22.16        9 

X  —  or  little  over  7  times  as  great  as  when 

2.81       10 
entering  the  turbine. 

To  discharge  this  steam  at  a  lower  velocity  than 
that  of  the  entering  steam  it  will  require  a  pipe  whose 
cross-sectional  area  is  over  7  times  as  great  as  the 
10-in.  pipe. 

The  36-in.  pipe  is  approximately  13  times  as  great 
as  the  10-in.  pipe. 

(Are  you  sure  it  is  only  a  10-in.  pipe  going  to  the 
turbine?) 


Refrigerating  Troubles 

J  AIM  having  some  trouble  to  get  the  temperatures 
down  in  our  storage,  and  would  like  a  little  advice. 
We  have  a  storage  that  holds  10,000  bbl.  of  apples 
which  are  coming  in  about  600  per  day ;  cars  are  not 
iced.  Our  compressors  are  York  inclosed,  2  in  num- 
ber, 17  tons  refrigeration  capacity  each.  We  run  both 
S  hr.  and  one  only  4  hr.  We  do  not  run  nights,  as 
we  have  gas  engines  and  the  neighbors  won't  stand 
for  the  exhaust  noise.  When  I  start  in  the  morning, 
the  rooms  will  frost  and  in  2  hr.  will  leave  some  of 
them,  then  it  takes  me  until  noon  to  get  them  frosted 
again.  Temperature  ranges  from  36  to  58  at  G  a.m., 
and  from  34  to  49  at  6  p.m.     Water  temperature,  ■'i-\ 


deg.  at  intake,  82  deg.  at  outlet  of  condenser  which  is 
clean.  Condenser  pressure,  160  lb.,  low-pressure,  20-lb. 
gage. 

Last  year  some  cars  were  iced,  condenser  was  very 
foul  and  head  pressure  ran  up  to  180  and  200  lb.,  but 
we  filled  storage  3  weeks  earlier  this  year,  and  we 
ran  only  one  machine  last  year  most  of  the  time. 

I  lost  a  great  deal  of  ammonia  this  summer  by  hav- 
ing a  1-in.  nipple  blowout  of  the  oil  separator,  but 
have  400  lb.  already  to  charge  in. 

We  wish  to  bring  our  rooms  down  to  32  deg,  in 
12  hr.  run  with  one  machine,  but  it  looks  impossible 
to  me.  I  have  no  way  of  telling  the  suction  tempera- 
ture, only  that  the  pipe  frosts  back  just  as  soon  as  a 
coil  in  the  building  gets  frosted  over.  The  discharge 
temperature  is  not  known,  only  that  it-  is  so  hot  I  can 
barely  touch  it  with  my  bare  hand. 

When  I  have  the  rooms  all  frosted,  as  soon  as  they 
put  in  25  or  30  bbl.,  the  frost  starts  to  leave  the  coil 
at  the  suction  valve.     My  machine  runs  150  r.p.m. 

B.  C.  W. 


-E^HA  US  T 
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-CROSSES- 


IMTJFFLEK  FOR  GAS  ENGINK 

A.  W^e  are  inclined  to  believe  that  you  lost  more 
ammonia  when  the  nipple  blew  out  of  the  oil  receiver 
than  you  thought,  and  the  addition  of  400  lb.  was  not 
sufficient.  Before  adding  more  ammonia,  you  should 
purge  your  condenser  from  any  permanent  gas  that 
may  be  accumulated  therein.  The  best  way  to  remove 
these  gases  from  the  system  is  by  drawing  them  ofi' 
at  the  top  of  the  condenser  coils.  It  is  advisable, 
when  drawing  off  the  gases,  to  make  the  condenser 
as  cold  as  possible  by  closing  down  machine  for  a 
few  hours,  with  water  passing  o\er  or  through  con- 
denser. 

A  small  hose,  or  a  permanent  small  pipe,  may  be 
attached  to  small  valve  which  is  attached  to  top  of 
condenser  for  this  purpose.  The  end  of  hose  or  pipe 
should  be  submerged  in  cold  water  (which  may  be 
in  a  bucket).  If  on  opening  the  valve,  bubbles  are 
seen  to  escape  through  the  water,  the  valve  should 
be  kept  open  as  long  as  such  bubbles  continue  to 
appear.  If,  however,  a  crackling  noise  should  be 
heard  in  the  water,  the  valve  -should  be  shut  at  once, 
as  most  of  the  permanent  gases  that  can  be  removed 
at  this  time  without  undue  loss  of  ammonia  have 
been  disposed  of,  at  least  for  the  time  being. 

You  should  now  recharge  with  some  good  stand- 
ard brand  of  ammonia  and  we  do  not  advise  mixing 
any  of  the  several  different  brands  of  ammonia.  The 
frosting  of  the  coils  when  you  first  start  up  is  due  to 
the  expansion  valves  leaking  during  the  time  you  are 
closed  down,  and  the  rapid  evaporation  when  first 
starting  up,  which  causes  the  pipes  to  frost  at  once. 
The  melting  off  is  due  to  the  lack  of  ammonia  and 
the  filling  of  room  before  the  ammonia  from  expan- 
sion valves  has  time  to  work  through  to  the  several 
different  coils. 

You  should  charge  your  machines  with  enough 
ammonia,  until,  when  placing  your  ear  at  expansion 
valve,  vou  can  hear  a  constant  flow  of  ammonia,  which 
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is  distinguished  by  a  constant  gurgling  sound.  Any 
hissing  at  valve  is  a  sure  indication  of  gas  passing 
through  valve  and   indicates  a  low  ammonia  charge. 

To  cool  a  10,000-bbl.  storage  room,  will  require 
.ibout  25  tons  refrigeration  per  24  hr.,  and  unless  you 
can  run  one  of  your  machines  continuously,  you  had 
better  start  as  early  as  possible  before  opening  up 
doors  and  putting  in  more  fruit.  This  would  allow 
you  to  get  temperatures  in  storage  rooms  down  l)efore 
l)eing  filled.  Your  rooms  appear  to  be  well  insulated 
and  to  have  the  usual  amount  of  piping  for  the  pur- 
pose required. 

The  noise  from  your  exhaust  can  be  readily  over- 
come so  that  it  will  not  disturb  your  neighbors,  by 
placing  a  muffler  on  exhaust  pipe.  This  you  can  do 
by  using  a  number  of  crosses  with  small  side  open- 
ings somewhat  as  shown  in  sketch. 

Be  sure  that  the  side  opening  equals  the  area  of 
the  main  exhaust  pipe.  In  this  way  you  can  stop 
the  objectionable  noise. 


Elevator  Questions 

J-JOW  is  the  horsepower  of  an  elevator  figured? 

2.     How  is  the  safe  lifting  capacity  of  an  ele- 
vator calculated  ?  G.  R. 

A.  I  take  it  you  wish  to  know  the  power  required 
to  run  an  elevator.  This  depends  on  the  efficiency  of 
the  elevator  mechanism,  the  car  speed  and  the  load 
which  it  is  to  carry.  As  you  know,  the  weight  of 
the  elevator  car  itself  is  always  counterbalanced,  and 
sometimes  this  is  overbalanced,  so  that  the  car  has  to 
be  pulled  down  instead  -of  lifted  up,  until  there  is  a 
considerable  load  on  it. 

If  we  take  the  unbalanced  weight  and  add  to  it  the 
weight  of  the  live  load,  so  as  to  get  the  actual  weight 
moved,  multiply  this  by  the  speed  of  the  car  in  feet  per 
minute,  and  divide  by  the  efficiency  and  by  33,000,  it 
gives  the  power  which  must  be  furnished  to  the  ele- 
vator machinery.     The  live  load  is  usually  figured  at 

00  to  80  lb.  per  sq.  ft.  of  floor  space,  and  the  weight  of 

1  he  elevator  itself,  100  to  125  lb.  per  sc|.  ft. 

With  hydraulic  elevators,  usually  about  }i  the 
weight  of  the  car  is  counterbalanced,  and  the  speed 
will  average  400  ft.  a  minute  for  office  buildings  of 
medium  size,  the  efficiency  about  60  per  cent. 

For  such  a  case,  with  an  elevator  having  30  sq.  ft.  of 
floor  space,  and  assuming  70  lb.  live  load  ])er  square 
foot,  and  100  lb.  the  weight  of  elevator  per  square  foot, 
we  should  have  the  total  live  load  30  X  70  =  2100 ;  the 
unbalanced  elevator  load,  30  X  100  X  34  =  '^50  lb.,  or 
a  total  of  2850  lb.  Multiply  this  by  400  ft.  per  minute, 
divide  by  0.60  and  by  33,000,  and  it  will  give  us  54  hp. 
required.  This  is  the  power  required  by  the  elevator 
machinery,  and,  of  course,  the  pumps  wOald  have  to 
furnish  still  greater  power  because  of  the  loss  in  trans- 
mission. 

For  electric  elevators  of  the  drum  type,  the  ele- 
\ator  speed  may  be  assumed  on  the  average  as  the 
same — 400  ft.  a  minute — the  efficiency  at  50  per  cent, 
which  is  certainly  on  the  side  of  safety. 

In  balancing  such  elevators,  it  is  customary  to  coun- 
terbalance the  entire  weight  of  the  car  and  half  the 
maximum  live  load,  so  that  when  the  car  is  half  load- 
ed, it  is  exactly  balanced,  and  the  only  power  recpiired 
is  to  overcome  friction.  For  full  load,  or  for  an  empty 
car.  the  power  required  would  be  the  same.  The  live 
load  will  be  30  X  70  =  2100  ;  and  as  half  this  is  counter- 
h.Tlnnced.  the  weight   to  be  lifted   wlien   going  up  full 


or  when  coming  down  empty,  is  half  that  amount,  or 
1050  lb.  Multiplying  this  by  400  and  dividing  by  0.50, 
the  efficiency,  and  by  33,000,  gives  0.25  hp.  This  must 
probably  be  carried  continuously,  since  the  elevator 
will  usually  be  full  going  up  and  empty  coming  down, 
when  the  full  power  would  be  required,  or  it  will  be 
empty  going  up  and  full  coming  down,  when  no  power 
will  be  required. 

In  figuring  the  power  required  for  the  motor  and 
generator,  of  course  the  efficiency  of  these  machines 
must  be  taken  into  account. 

2.  The  safe  lifting  capacity  of  an  elevator  de- 
pends on  the  load  which  the  cables  can  carry.  The 
only  thing  to  guide  here  is  the  tables  of  Safe  Rope 
Strengths,  published  by  the  elevator  cable  manufac- 
turers, and,  of  course,  an  allowance  must  be  made,  in 
the  case  of  worn  cables,  for  the  reduction  in  strength 
by  wear  and  bending  over  the  sheaves. 

Cables  are  used  for  the  lifting  in  both  electric  and 
hydraulic  elevators,  except  for  the  direct  plunger  type. 
In  the  direct  plunger  elevator,  where  it  is  forced  up- 
ward by  hydraulic  pressure  on  the  lower  end  of  the 
plunger,  any  load  which  the  elevator  can  carry  is,  of 
course,  safe — provided  the  plunger  is  guided  against 
buckling.  The  load  which  it  can  lift  would  be  equal 
to  the  area  of  the  plunger  in  square  inches  times  the 
water  pressure  per  square  inch  available,  and  times 
0.8  to  allow  for  friction  and  leakage.  A.  L.  R. 


Grade  of  Steam  Pipe 


Wi 


^E  are  about  to  install  liew  machines  in  our  light- 
ing plant  and  will  have  to  run  new  steam  lines. 
Should  the  main  line,  that  will  run  straight  from  the 
boilers  through  the  engine  room,  be  higher  at  the 
boilers  than  at  the  further  end,  or  will  the  condensed 
steam  drain  back  to  the  boilers  if  the  end  of  line  is 
the  higher?  T.  S.  T. 

A.  The  correct  pitch  for  your  steam  header  is 
in  the  direction  of  the  steam  flow;  that  is,  the  header 
should  be  higher  at  the  boiler  than  at  the  engine. 

The  reason  for  this  construction  is,  that  water  can- 
not flow  back  to  the  boiler  against  the  steam,  and  if 
the  pipe  is  pitched  towards  the  boilers,  sufficient  water 
might  collect  in  slugs  to  result  in  a  disastrous  water 
hammer.  If  the  water  flows  in  the  direction  of  the 
steam  flow — away  from  the  boiler — then  no  large 
quantity  of  water  can  collect  at  any  one  time. 

Of  course,  in  this  case  suitable  provision  must  be 
made  to  drain  the  header  at  the  engine,  so  as  to  pre- 
vent the  water  fr(~»ni  passing  into  the  steam  cylinder 

F.  W.  P.. 


Safety  Valve  Area 

\A7ILL  you  kindly  send  me  the  latest  way  of  figuring 
.  a  pop  safety  valve?  J.  P.  H. 

A.  First  determine  the  weight  of  water  in  pounds 
to  be  evaporated  per  square  foot  of  grate  surface  per 
second ;  multiply  this  by  770  and  divide  by  the  abso- 
lute pressure  at  which  the  safety  valve  is  set  to  blow. 
The  quotient  will  be  the  area  of  the  safety  valve  in 
square  inches  per  square  foot  of  grate   surface. 

Embodied  in  the  rules  is  a  table  showing  the  num- 
ber of  square  feet  which  difi^erent  diameters  of  valves 
will  take  care  of,  at  dififerent  pressures,  according  to 
this  rule.  The  rule  and  the  table  are  given  in  the 
Practical  Engineer  Reference  Tables  for  1912. 

A.  L.  R. 
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Vofolessas  For  Disctissi^ 


IVhat  Would  You  T>o  If  You  Had  These  Conditions  To  Meet? 


Resistance   Problem 

IF  12  pieces  of  wire,  each  having  a   resistance  of  1 
ohm,  were  soldered  together  so  as  to  form  the  out- 
lines of  cube,  as  shown  in  the  sketch,  what  would  be 


DIAGRAM     OP     CIRCUIT 


the  resistance  between  A  and  B,  not  allowing  anything 
for  the  resistance  in  the  joints?  H.  S. 


Overhaul  the  Pump 


I 


F  on  a  surface  condenser  you  have  a  wet  and  a  dry 
vacuum  pump  the  wet  vacuum  pump  is  controlled 
by  a  float  in  the  hot  well ;  you  have  28  in.  of  vacuum, 
the  water  in  the  hot  well  is  cold  and  the  wet  vacuum 
pump  refuses  to  work.  What  would  be  the  cause  and 
what  would  you  do?  P.  H. 


Question  for  Readers 

JN  our  plant  is  a  600-kw.  high-pressure  condensing 
steam  turbine,  connected  to  a  surface  condenser  hav- 
ing 1900  sq.  ft.  of  cooling  surface,  ^-in.  seamless  drawn 
brass  tubes.  No.  18  B.  W.  G.,  12  ft.  2  in.  long.  This 
condenser  is  figured  to  handle  14,400  lb.  of  exhaust 
steam  an  hour,  giving  27  in.  vacuum  with  a  30-in.  ba- 
rometer, and  using  1450  gal.  of  water  a  minute  at  80 
deg.  F.  The  circulating  pump  is  10  in.  suction,  8  'in. 
discharge,  driven  by  a  vertical  engine  on  the  same 
shaft  as  the  vacuum  pump.  We  are  now  using  spray 
nozzles  over  the  pond  for  cooling  the  water,  but  find 
that  when  we  get  sufficient  pressure  on  the  nozzles  to 
do  good  work,  it  puts  extra  head  on  the  circulating 
pump  and  we  do  not  get  enough  water  through  the 
condenser;  also,  we  sprinkle  the  whole  neighborhood. 
We  want  to  use  an  atmospheric  cooling  tower, 
without  fan,  not  exceeding  30  ft.  in  height,  to  cool  not 
less  than  1500  gal. — better  2000 — a  minute  to  a  temper- 
ature of  80  deg.  Our  discharge  from  the  condenser 
will  average  95  to  100  deg.,  with  80  deg.  inlet,  and 


105  to  110  deg.,  with  90  deg.  inlet.  I  think  that  the 
pump  taking  circulating  water  through  the  condenser 
and  back  to  the  pond,  will  deliver  2000  gal.  a  minute 
with  the  head  removed.  I  have  a  motor-driven  pump, 
of  the  same  size,  which  can  be  used  to  take  water 
from  the  pond  to  the  top  of  the  tower. 

Can  some  reader  furnish  dimensions  of  a  tower  to 
cool  the  water  required  as  stated,  with  plans  for  dis- 
tributing the  water  on  the  tower,  and  also  what  mate- 
rial should  be  used  to  give  economy  and  durability? 
We  have  ground  space  100  ft.  square,  on  which  the 
tower  can  be  placed. 


Heater  Problem 

jN  the  change  in  the  feed  water  connections  as  pro- 
posed by  H.  Skaton,  the  idea  of  discharging  the 
steam  into  the  water  line  would  probably  give  him 
some  additional  heat,  but  my  advice  would  be  to  take 
out  that  make-shift  heater  that  will  not  heat  the  water 
over  185  deg.,  with  an  ample  supply  of  steam,  and 
install  a  first-class  open  heater,  several  of  which  are 
advertised  in  this  paper.  The  waste  water  from  the 
transformers  can  be  returned  direct  to  the  heater  and 
the  makeup  water  regulated  by  a  float  valve.  The 
heater  should  set  4  to  6  ft.  above  the  pump,  and  if 
enough  steam  is  available  the  temperature  of  the  water 
can  be  carried  at  211  to  212  deg.  or,  if  some  back  pres- 
sure is  carried  on  the  engine,  it  may  be  heated  as  high 
as  220  deg. 

As  the  waste  water  from  the  transformers  is  slightly 
warmed,  the  induction  arrangement  that  he  proposes 
to  use  will  help  some,  and  the  saving  to  be  made  by 
installing  an  effective  heater  would  not  be  great,  but 
I  believe  that  his  arrangement  will  be  unsatisfactory 
and  may  cause  serious  water  hammer.  Furthermore, 
in  case  the  feed  pump  slows  down,  or  when  the  load 
on  the  engine  is  light  and  cutoff  early,  I  see  no  reason 
why  water  will  not  be  drawn  back  through  his  pro- 
posed connection  into  the  exhaust  pipe  and  possibly 
through  the  heater  into  the  cylinder,  which  might 
prove  serious  as  well  as  expensive.  I  should  recom- 
mend a  first-class  open  heater  which  would  save  him 
quite  a  lot  of  coal  in  a  year,  in  preference  to  the  pro- 
posed changes  the  success  of  which  is  doubtful. 

J.  C.  Hawkins. 

Practical  Refrigerating  Engineers  Association 
officials  have  decided,  owing  to  the  recent  destructive 
fire,  to  change  the  meeting  place  of  the  fourth  annual 
convention,  Dec.  ii,  12  and  13,  from  Hot  Springs  to 
Dallas,  Texas.  Present  indications  are  that  this  will 
be  the  largest  meeting  in  the  history  of  the  Association; 
many  important  papers  on  questions  of  interest  to  every 
refrigerating  engineer  have  been  promised.  The  meet- 
ings are  open  to  all ;  every  engineer,  manager  or  owner 
of  an  ice  or  refrigerating  plant  is  cordially  invited  to 
attend  this  convention  and  to  take  part  in  the  discussion 
of  such  questions  as  interest  them. 
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LODGE  NIGHT 

Guarding  a  Brother  Engineer's  Reputation 
By  John  H.  Ryan 

I  OFTEN  think  that  the  more  interesting  and  vahi- 
able  part  of  our  lodge  meetings  is  in  the  hour 
when  the  members  are  arriving  and  they  congre- 
gate in  groups  of  3  or  -4  and  talk  shop.  Little 
anecdotes  of  happenings  of  the  day,  while  they  are 
fresh  in  the  mind  of  the  narrator,  are  more  useful  at 
this  time  when  any  minor  details  can  be  given  to  an 
inquirer.  Later  on,  the  man  who  did  the  work  would 
remember  only  the  result  and  be  hazy  about  the  man- 
ner in  which  it  was  obtained. 

Some  real  and  lasting  lessons  in  the  golden  rule  are 
often  meted  out  to  thoughtless  youngsters  who  prate 
of  their  achievements  in  new  positions. 

Bud  Moon  got  the  job  up  at  the  rope  walk  when 
Charlie  Howard  quit  on  account  of  his  rheumatism, 
and  this  evening  Bud  was  happily  engaged  telling 
about  the  loose  ends  that  Charlie  had  left  for  him  to 
tie  up.  He  didn't  mean  to  belittle  Charlie's  ability, 
but  was  just  telling  us  what  a  good  mechanic  he  was. 
We  all  realized  that  it  was  not  fair  to  Charlie  and  were 
glad  when  Frank  Reid  asked  Bud  if  he  would  stop 
talking  a  minute  and  listen  to  a  statement  of  how  the 
matter  seemed  to  some  of  the  boys.  Bud  is  a  good 
fellow  and  said,  "Go  to  it,  old  boy."  Frank  polished 
his  shiny  dome  and  rambled  on  in  this  manner. 

"You  young  fellows  never  think  how  easily  you 
may  hurt  a  fellow  engineer  by  thoughtless  speech. 
You  say  that  reputations  do  not  count  in  these  hur- 
ried times  and  that  results  are  the  only  measure  of  a 
man's  ability.  All  of  which  is  true,  but  what  gives 
an  engineer  the  chance  to  demonstrate  his  ability? 
Is  it  not  the  reputation  that  someone  gives  him  that 
lets  him  have  the  opportunity  to  show  that  his  reputa- 
tion was  fairly  earned  ? 

"An  engineer's  reputation  is  his  most  valuable  as- 
set. It  helps  him  to  hold  his  present  position  and  is 
of  the  greatest  aid  in  procuring  new  and  better  posi- 
tions. When  an  engineer  steps  into  a  new  plant  and 
everything  is  running  along  smoothly  he  should  quick- 
ly see  that  as  long  as  things  are  all  right  he  is  of  no 
more  benefit  to  his  boss  than  a  cheap  man,  and  that 
his  reputation  is  all  that  is  keeping  him  on  the  pay- 
roll until  the  time  conies  when  he  may  prove  to  his 
employer  that  the  confidence  in  his  ability  was  not 
misplaced." 

Bud  said  he  guessed  Frank  was  right  and  that  he 
and  a  lot  more  like  him  had  hurt  many  a  good  man 
through  their  bluffing  and  dodging  the  consequences 
of  mistakes  due  to  their  own  ignorance.^ 

It  was  the  opinion  of  the  group  as  we  straightened 
out  for  the  opening  of  the  meeting  that  experience 
costs  money  and  it  did  not  make  much  difiference  to 
the  plant  owner  in  the  matter  of  total  cost  whether 
he  bought  and  paid  for  the  experience  of  a  cheap  man 
or  hired  a  high  priced  man  for  whom  someone  else 
had  paid  the  cost  of  his  mistakes. 

The  regular  meeting  developed  considerable  differ- 
ence of  opinion  about  the  souvenir  book  and  dance 
order  for  the  annual  ball.  The  opinions  varied  all 
the  way  from  holding  up  our  supply  men  friends  for 
all  the  advertisements  they  would  stand,  to  the  other 
extreme  of  paying  50  cents  apiece  for  the  dance  orders 
ind  cutting  out  the  commercial  feature  altogether  and 
inviting  the  supply  men  to  join  with  us  in  a  social 
evening.    The  matter  was  not  decided,  and  is  to  come 


up  again  at  the  next  meeting.  The  routine  business 
of  the  meeting  was  uninteresting,  and  things  were 
lagging  until  Will  Lackey  wanted  to  know  the  best 
way  to  answer  an  ad.  for  an  engineer.  There  was  a 
lot  of  good,  bad  and  worse  advice  handed  out.  Then 
the  president  had  a  happy  thought.  He  got  out  a  re- 
cent issue  of  Practical  Engineer  and  asked  as  many 
of  the  members  present  as  cared  to  do  so  to  write 
a  specimen  answer  to  an  ad.  in  it  for  an  engineer 
to  take  charge  of  the  steam  and  electrical  machinery 
in  an  automobile  body  factory.  The  letters  were  not 
signed  and  everybody  was  free  to  criticize  the  faults 
in  each  as  it  was  read.  All  of  them  had  some  faults, 
but  it  was  agreed  that  this  was  about  the  best  offered  : 

St.  Augustine,  Fla.,  13,  1,   1913. 
"The  Auto  Body  Co., 

Amesbury,  Mass. 

Gentlemen :  The  writer  is  a  first  class  engineer, 
thoroughly  experienced  in  the  various  applications  of 
steam  and  electricity  to  the  manufacture  of  wood  and 
iron  working  machinery. 

Age  36.  Height  5  ft.  8  in.  Weight  160  lb.  Sight, 
hearing  and  health  good. 

Mr.  Jas.  Wright  of  the  Wright  Auto  Co.  will  tell 
of  my  ability,  intelligence  and  honesty. 

Detailed  experience  and  further  references  will  be 
forwarded  on  request."  (Signed) 

It  was  claimed  as  its  good  points  that  it  con- 
tained no  excuse  for  writing,  such  as  hearing  that  they 
needed  an  engineer.  The  reference  was  of  a  man  in 
the  same  line  of  business  whom  they  no  doubt  knew. 
The  man  who  hires  the  engineer  seldom  knows  what 
you  are  talking  about  when  you  write  of  Corliss  and 
Brown  engines,  especially  if  he  happens  to  have  an 
old  Putnam.  About  all  you  can  expect  is  to  create  a 
favorable  impression  and  get  a  request  to  call.  Re- 
member that  there  may  be  a  hundred  other  applicants 
and  you  must  get  something  in  your  letter  that  will 
stick  in  the  employer's  mind. 


PURE  WATER  NECESSARY  FOR 
ICE  MAKING 

THE  rapid  gain  in  popular  favor  which  artificial  ice 
has  made  in  this  country  in  recent  years  is  shown 
by  the  reports  of  the  United  States  Census. 

In  the  manufacture  of  ice  for  household  pur- 
poses and  for  cooling  beverages  it  is  important  that  the 
water  used  should  meet  all  the  requirements  of  potable 
water  in  respect  to  cleanl'iness  and  freedom  from  or- 
ganic matter  and  disease  germs.  Most  American  man- 
ufacturers use  distilled  water  in  making  ice,  in  order 
to  get  a  pure,  transparent  product. 

In  the  plate  system,  however,  which  is  becoming 
more  and  more  popular  in  this  country,  it  is  not  neces- 
sary to  use  distilled  water  in  order  to  obtain  clear  ice 
if  suitable  appliances  are  installed  to  prevent  the  occlu- 
sion of  air  and  solid  particles.  Though  it  is  true  that 
the  greater  part  of  the  bacteria  and  mineral  matters  in 
the  raw  water  are  excluded  from  the  frozen  plate,  there 
is  insufficient  ground  for  assuming  that  perfectly  harm- 
less ice  can  be  made  directly  from  dangerously  polluted 
water ;  and  while  it  may  be  conceded  that  water  pure 
enough  for  drinking  is  pure  enough  for  making  ice,  it 
is  nevertheless  true  that  too  much  dependence  should 
not  be  placed  upon  the  natural  purifying  powers  of  the 
freezing  process. — From  Water-Supply  Paper  233. 
United  States  Geological  Survey. 
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How  often,  when  you  visit  a  power  plant  and 
make  inquiry  in  regard  to  the  details  of  the  equipment, 
such  as  size  and  make  of  boiler  feed  pump,  or  size, 
make  and  type  of  valve,  do  you  find  the  attendant 
informed  on  these  points?  Strange  as  it  may  seem,  in 
the  majority  of  cases  the  chief  engineer,  who  has  less 
to  do  with  the  actual  handling  of  the  apparatus,  knows 
most  about  the  details.  Of  course  that  is  his  business, 
he  ought  to  know  it ;  but  are  not  the  assistant  engineer, 
the  fireman,  or  even  the  oilers  and  coal  passers  held 
responsible  for  certain  pieces  of  apparatus,  every  detail 
of  which  should  be  thoroughly  impressed  on  their 
minds? 

The  principles  involved  in  the  smallest  of  steam 
plants  are  nearly  as  many  and  as  difficult  to  compre- 
hend as  in  the  largest  plants  we  have.  True,  one  man 
may  handle  the  entire  plant,  but  if  he  is  complete 
master  of  the  situation  he  is  well  on  his  way  towards 
success   as   chief   engineer   of   a   big   plant. 

To  be  a  chief  engineer  worthy  of  the  position 
requires  a  knowledge  of  his  plant;  he  should  know 
its  details,  what  parts  are  weak,  to  what  extent  his 
boilers  can  be  forced ;  the  piping  should  be  in  his 
mind  like  a  picture.  Success  comes  to  the  man  who 
meets  emergencies ;  and,  in  a  power  plant,  who  knows 
what  that  emergency  will  be?  How  often  have  you, 
as  chief  engineer  of  a  plant,  been  called  up  on  the  tele- 
phone by  the  night  engineer  who  has  had  an  accident 
and  doesn't  know  what  to  do?  Did  he  know  how  to 
tell  you  exactly  what  was  wrong,  and  did  you  have 
the  exact  picture  in  your  mind  of  what  had  occurred  .■' 
If  you  did,  in  9  out  of  10  cases,  you  gave  youi- 
instructions  by  telephone  and  went  back  to  sleep.  And 
why  not  ?  You  knew  if  a  valve  had  broken  on  the  main 
header,  that  the  automatic  stop  valve  on  the  boilers 
would  shut  ofif  the  steam  before  it  would  be  likely  to 
injure  any  of  the  men  and  that  the  piping  system  was 
designed  to  handle  just  such  an  emergency.  If  one  of 
the  valves  on  your  compound  condensing  Corliss 
engine  went  to  the  bad,  you  gave  instructions  to  run 
3  legged  for  the  rest  of  the  night,  for  your  records 
had  told  you  the  load  during  that  part  of  the  run  was 
always  light. 

We  have  all  been  told  time  and  time  again,  by  those 
who  have  made  a  success,  to  improve  the  opportunities 
that  are  presented  to  us  if  w^e  desire  to  get  ahead. 
Now  here  is  an  opportunity  for  every  man  in  the 
plant,  who  has  not  already  become  master  of  it,  to  get 
an  education  equivalent,  and  in  many  cases  superior,  to 
that  gained  in  a  college  laboratory,  all  at  the  expense 
of  your  employer.  Learn  your  plant  and  you  will 
have  an  equipment  valuable  in  every  plant. 
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NEWS  NOTES 

From  December  2nd  to  5x11,  the  annual  meeting  of 
the  American  Society  of  Mechanical  Engineers,  will  be 
held  in  its  rooms,  29  W.  39th  St.,  New  York.  Tuesday 
evening  will  be  devoted  to  the  presidential  address,  fol- 
lowed by  a  reception.  On  Wednesday  morning  the 
business  meeting  will  be  held,  followed  by  a  professional 
session  at  which  papers  will  be  presented  as  follows : 
Operation  of  Large  Boilers  of  the  Detroit  Edison  Co., 
by  J.  W.  Parker;  Setting  Tasks  for  Firemen  and  Main- 
taining High  Efficiency,  by  Walter  N.  Polakov ;  Proper- 
ties of  Steam,  by  R.  C.  H.  Heck. 

On  Wednesday  afternoon  simultaneous  sessions  will 
be  held,  one  on  railroad  topics,  including  Steel  Under- 
frame  Box  Cars,  by  G.  W.  Rink  ;  and  Steel  Frame  Box 
Cars,  by  R.  W.  Burnett ;  on  cement  topics  an  informal 
discussion ;  on  textiles,  papers  from  the  subcommittee  on 
topics  including  Factory  Timber,  Cotton  Conveying  Sys- 
tems, Safeguards  Against  Fire,  Cost  Keeping,  and  Sys- 
tems for  Heating  in  Textile  Mills. 

Wednesday  evening  will  be  devoted  to  the  presenta- 
tion of  the  Grashof  Medal,  awarded  to  George  Westing- 
house  by  the  Society  of  German  Engineers,  followed  by 
an  address  on  Leonardo  da  Vinci,  by  J.  W.  Lieb,  Jr. 

Thursday  morning  will  be  taken  up  with  a  profes- 
sional session  at  which  papers  will  be  presented  on  the 
Efficiency  of  Rope  Driving,  by  E.  H.  Ahara ;  Compara- 
tive Tests  of  Line  Shaft  Bearings,  by  C.  C.  Thomas, 
E.  R.  Mauer,  and  L.  E.  Kelso ;  Pitot  Tubes  for  Gas 
Measurement,  by  W.  C.  Rowse ;  Tests  of  Vacuum  Clean- 
ing Systems  by  J.  R.  McColl ;  Transmission  of  Heat  in 
Vacuum  Evaporators,  by  ^.  W.  Kerr ;  Enameling  of 
Steel  or  Iron  With  Glass,  by  R.  F.  Nailler.  At  the  same 
time  there  will  be  sessions  devoted  to  IVIachine  Shop 
Practice,  including  papers  on  Continuous  Manufactur- 
ing by  Placing  Machines  in  Accordance  with  Sequence 
of  Operations,  by  Oscar  F.  Bornholt ;  Gears  for  Machine 
Tool  Drives,  by  John  Parker;  Cast  Iron  for  Machine 
Tool  Parts,  by  Henry  M.  Wood ;  and  A  Record  of 
Pressed  Fits,  by  C.  F.  MacGill :  on  eas  tiower  inc'n'''"' 
a  New  Process  for  Cleaning  Producer  Gas,  by  H.  M. 
Smith ;  and  other  papers  on  gas  and  oil  engine  practice. 
Thursday  afternoon  will  be  left  free  for  excursions 
to  points  of  interest  in  New  York  and  vicinity,  and 
Thursday  evening  will  be  given  up  to  a  reunion,  taking 
the  form  of  a  German  dinner  which  will  reproduce  one 
of  those  enjoyed  by  the  party  which  went  abroad  last 
summer.  An  informal  dance  will  follow  the  dinner,  and 
a  brief  account  of  the  trip  will  be  given  by  Worcester 
R.  Warner. 

Friday  morning  the  final  professional  session  will  be 
held,  devoted  to  Fire  Protection,  and  including  papers 
on  Fire  Hazard  in  Turbo  Generators,  by  G.  S.  Lawler; 
Extinguishing  Fires  in  Oils  and  Volatile  Liauids,  by  E. 
A.  Barrier ;  Control  of  Automatic  Sprinkler'  Valves,  by 
Brent  J.  Miller.  This  will  be  followed  by  the  announce- 
ment of  the  tellers  of  election,  and  the  presentation  of 
the  President-elect. 

Friday  afternoon  will  be  devoted  to  excursions  about 
New  York,  and  Friday  evening  a  number  of  reunions 
of  Alumni  of  Technical  Colleges  will  be  held,  including 
Stevens  Institute  of  Technology,  Worcester  Polytechnic 
Institute,  Polytechnic  Institute  of  Brooklyn,  Yale  Uni- 
versity and  Cornell  University. 

C.  L.  Newcomb,  Jr.,  has  been  appointed  to  succeed 
G.  B.  Turner  as  Western  Representative  of  The  Goulds 
Mfg.  Co.,  Seneca  Falls.  N.  Y.  Mr.  Newcomb's  head- 
quarters will  be  at  12  Chamber  of  Commerce,  Denver, 
Colo.,  and  he  will  look  after  the  company's  interest  in 


the  Rocky  Mountains  and  Northwestern  territories. 
Previous  to  this  connection  Mr.  Newcomb  has  had  sev- 
eral years'  experience  in  the  pump  business  and  he  is 
well  known  to  the  trade  in  the  territory  he  will  travel. 

A  recent  addition  to  the  stafif  of  the  Centrifugal 
Pump  Department  of  the  A.  S.  Cameron  Steam  Pump 
Works,  New  York,  is  C.  V.  Kerr,  the  organizer  of  the 
Kerr  Turbine  Co.,  and  later  with  McEwen  Bros.,  of 
Wellsville,  New  York. 

Mr.  Kerr  delivered  an  interesting  address  with  stere- 
optican  views  on  A  New  Centrifugal  Pump  with  Helical 
Impeller  at  the  November  meeting  of  the  American  So- 
ciety of  Mechanical  Engineers,  at  its  rooms  in  New 
York  City. 

Harold  D.  Tompkins,  a  graduate  of  Cornell  Univers- 
ity and  formerly  associated  with  the  Niles-Bement-Pond 
Co.,  of  Philadelphia,  has  accepted  the  position  of  me- 
chanical engineer  with  the  Smooth-On  Mfg.  Co.  of 
Jersey  City,  N.  J.,  in  charge  of  the  concrete  waterproof- 
ing department. 

N.  G.  Doll  has  accepted  the  position  as  general  sales 
manager  with  Bury  Compressor  Co..  of  Erie,  Pa. 

Messrs.  W.  A.  Kitts,  W.  A.  Kitts,  Jr.,  and  R.  H. 
Hobbie,  have  resigned  from  the  Kitts  Mfg.  Co..  of  Os- 
wego, N.  Y.,  and  have  formed  the  Kitts  Steam  Specialty 
Co.,  60  E.  First  St.,  Oswego,  N.  Y.,  for  the  manufacture 
of  the  Kitts  line  of  steam  and  water  specialties. 

W.  E.  Warren,  of  the  Westinghouse  Electric  Co..  of 
St.  Louis,  arrived  in  Cherryville,  Kan.,  recently  to  look 
after  the  new  electrical  equipment  which  has  been  in- 
stalled by  the  Edgar  Zinc  Co.  at  the  smelter,  to  drive 
the  motors  at  the  power  house  to  light  the  works  and  to 
heat  the  kilns. 

George  H.  Clarke,  formerly  Vice-President,  Secre- 
tary and  Sales  Manager  of  the  Dixon  Cascade  Pump 
Co.,  has  severed  his  connection  with  that  firm,  and  has 
become  a  member  of  Clarke  &  Lawrence  Co.,  292  Hal- 
sey  St.,  Newark,  N.  J.,  to  engage  in  manufacture  of 
double  suction  centrifugal  pumps. 

Railroads  Covering  nearly  a  billion  locomotive  miles 
are  in  the  competition  for  the  first  award  of  the  E.  H. 
Harriman  Memorial  Medals,  which  will  be  made  at  the 
First  International  Exposition  of  Safety  and  Sanitation, 
to  be  held  in  New  York  City,  December  1 1  to  20,  under 
the  auspices  of  the  American  Museum  of  Safety. 

Several  notable  names  have  been  added  to  the  Jury 
of  Award,  including  Vincent  Astor,  Mabel  T.  Board- 
man,  and  John  H.  Finley.  The  complete  Jury  now  con- 
sists of  Jane  Addams,  Vincent  Astor,  ]\Irs.  August  Bel- 
mont, Surgeon-General  Rupert  Blue,  Mabel  T.  Board- 
man,  George  B.  Cortelyou.  Tohn  H.  Finley,  Irving 
Fisher,  Elbert  H.  Gary.  Prof.  F.  R.  Hutton,  Joseph 
Johnson,  J.  B.  McCall,  President  of  the  National  Elec- 
tric Light  Association;  Dr.  William  H.  Nichols.  John  H. 
Patterson,  F.  E.  Rogers,  B.  B.  Thayer,  Lillian  Wald,  W. 
T.  Wilson. 

The  Safety  Exposition  will  be  the  occasion  of  the 
annual  meeting  and  dinner  of  the  American  Museum 
of  Safety,  which  will  be  held  at  the  Waldorf-Astoria 
on  the  evening  of  December  12.  One  of  the  speakers 
will  be  Pres.  Arthur  T.  Hadley  of  Yale.  The  dinner 
committee  consists  of  lames  Speyer,  George  B.  Cor- 
telyou. Tncl^s^e  E.  H.  Gary,  Dr.  George  F.  Kunz,  and  Dr. 
William  H.  Tolman.  All  of  the  awards  will  be  made 
on  this  occasion,  including  the  Harriman  Memorial  Med- 
als, the  Safety  Exposition  Medals,  and  the  annual  med- 
als' of  the  American  Museum  of  Safety,  consisting  of 
The  Scientific  American,  the  Travelers,  the  Seaman  and 
Rathenau  medals. 
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COCHRANE  METERING  HEATER 

The   V  Notch   Used  in  Connection  with  Open   Feed 

Water  Heater  Makes  Possible  the  Recording 

of  Feed  Water  Supplied 

IN  the  Cochrane  metering  heater,  or  combined  open 
feed  water  heater  and  meter,  the  settling  chamber 
of  the  heater  is  utiHzed  as  the  still  water  or  ap- 
proach chamber  for  the  V-notch  weir.  A  float  in 
the  outflow  chamber  on  the  down-stream  side  of  the 
weir  controls  the  cold  water  valve,  through  which 
makeup  water  is  admitted  to  the  heater,  and  the  open 
space  above  the  water  in  the  weir  chamber  is  connect- 
ed  to   the   steam   space   of  the   heater   by   a   suitable 


The  Cochrane  metering  heater  is  supplied  in  all 
modifications  in  which  open  heaters  are  built;  that  is, 
for  plants  where  the  engines  exhaust  freely  to  atmos- 
phere, the  standard  type  of  construction,  with  a  water 
seal  for  the  escape  of  oily  drips  from  the  separator 
and  overflow  from  the  heater,  is  employed ;  while  in 
plants  where  the  heater  is  to  be  operated  under  back 
pressure,  the  overflow  is  taken  care  of  by  a  float-con- 
trolled trap.  The  heater  is  also  built  with  an  oil  sepa- 
rator of  sufficient  capacity  to  purify  all  the  steam  ex- 
hausted by  the  engine,  the  steam  for  the  heating  sys- 
tem passing  directly  out  through  a  stack  at  the  top 
of  the  separator  and  only  such  steam  entering  the  heat- 
er as  is  required  to  heat  the  feed  water.     In  this  ar- 
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FIG.    1.      COCHRANE    VERTICAL 
METERING    HEATER 
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FIG. 


DIAGRAM     SHOWING    PRINCIPLE     OF    THE     COCHRANE    COMBINED   OPEN   FEED    WATER  HEATER   AND    METER 


equalizing  pipe,  thus  making  a  complete  self-contained 
unit,  performing  all  the  functions  of  the  open  feed 
water  heater  in  addition  to  those  of  a  water  meter. 

Enclosing  of  the  weir  within  the  heater  makes  it 
possible  to  meter  water  at  any  temperature,  without 
annoyance  or  loss  of  heat  from  escape  of  vapor;  space, 
valves,  piping,  etc.,  are  economized ;  storage  capacity 
to  absorb  pulsations  due  to  the  action  of  the  pumps  is 
provided,  thus  insuring  legible  records;  impairment 
of  the  accuracy  of  the  meter  through  accumulation  of 
scale  or  sludge  is  easily  prevented ;  and  a  form  of  meter 
is  secured  in  which  the  accuracy  of  the  recording  mech- 
anism is  easily  checked  by  the  user,  by  reading  the 
head  of  water  upon  the  weir,  and  calculating  the  cor- 
responding discharge  from  a   formula. 


rangement,  valves  are  provided  for  cutting  the  sepa- 
rator and  drainage  tank  out  of  communication  with  the 
body  of  the  heater,  so  that  the  latter  may  be  cleaned 
or  inspected  while  the  separator  continues  in  service. 
Where  the  water  requires  softening,  the  apparatus  is 
modified  to  provide  for  the  automatic  introduction  of 
softening  reagents,  and  for  sufficiently  large  settling 
and  filtering  capacity  to  remove  the  resulting  precipi- 
tate. Where  headroom  is  limited,  or  large  water  stor- 
age capacity  is  required,  a  cylindrical  form  of  heater 
is  recommended,  and  where  only  part  of  the  water  is 
to  be  metered,  2-compartment  heaters  are  supplied, 
for  a  heater  may  be  arranged  to  meter  2  supplies  of 
water  used  separately. 
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Provision  is  also  made  for  converting  open  feed 
water  heaters  already  installed  into  metering  heaters 
by  the  addition  of  a  weir  chamber  suitably  connected 
to  the  heater  by  a  water  pipe  and  a  vapor  equalizing 
pipe,  and  where  closed  heaters  are  installed,  the  weir 
chamber  takes  the  form  of  a  metering  hot  well,  serv- 
ing also  as  an  automatic  make-up  water  regulator. 

The  registering  and  recording  mechanism  employed 
in  connection  with  the  Cochrane  metering  heater  and 
the  independent  meter  and  metering  hot  well  is  a  sim- 
ple mechanical  device  operated  by  a  large  copper  float 
located  in  a  chamber  connected  through  a  throttle  or 
choke  valve  to  the  still  water  chamber,  and  enclosed 
within  the  heater  construction.  From  the  float  a  pol- 
ished brass  rod  rises  vertically  through  a  stuffing  box 
or  anti-vapor  gland  into  the  recorder  casing,  where 
it  carries  a  vertical  rack  engaging  with  a  pinion  mount- 
ed on  the  spindle  of  a  plate  bearing  a  spiral  cam.  This 
cam  is  so  laid  out  that  a  pen  carriage  is  caused  to 
travel  equal  distances  horizontally  for  equal  incre- 
ments in  the  rate  of  flow.  The  pen  in  turn  bears  upon 
a  drum  which  is  revolved  once  in  24  hr.  by  an  8-day 
clock.  The  chart  upon  which  the  record  is  made  is 
wrapjjed  around  this  drum,  and  inasmuch  as  distances 
crosswise  represent  flow  in  pounds  per  hour,  and  dis- 
tances lengthwise  represent  hours,  the  area  of  the 
chart  under  the  pen  tracing  represents,  to  an  appro- 
priate scale,  the  total  flow  in  pounds  of  water  during 
any  given  period. 

The  area  under  the  curve  may  be  determined  either 
by  means  of  an  ordinary  engine  indicator  planimeter. 
or  an  automatic  integrating  device  can  be  provided 
which  gives  directly  the  total  flow  corresponding  to 
any  elapsed  period.  " 

The  vertical  tack  rod  of  the  recorder  is  fitted  with 
a  pointer  traveling  over  a  scale  divided  into  inches, 
which  serves  the  double  purpose  of  affording  an  easy 
means  of  initial  adjustment  of  the  instrument,  and 
of  computing  the  flow  directly,  independently  of  the 
cam.  The  surface  of  the  cam  is  also  marked  so  that 
the  flow  may  be  read  ofif  independently  of  the  pen, 
furnishing  a  means  for  adjusting  or  checking  the  ad- 
justment of  the  pen  upon  the  chart  at  any  time. 

These  meters  are  guaranteed  to  give  a  result  that 
will  agree  with  the  amount  of  water  as  determined 
by  weighing,  within  1^/4  per  cent,  variations  in  tem- 
perature of  the  water  not  to  exceed  25  deg.  F.  above 
or  below  the  temperature  for  which  the  instrument 
is  designed. 

The  Cochrane  metering  heaters,  also  metering  hot 
wells  and  independent  meters  installed  in  connection 
with  open  or  closed  feed  water  heaters,  are  manufac- 
tured by  the  Harrison  Safety  Boiler  Works,  3144  N. 
17th  St.,  Philadelphia,  Pa. 


Production  of  pig  iron  in  1912  was  33,802,685  tons 
of  2000  lb.  each;  that  of  platinum  was  1.3  tons.  The 
value  of  the  iron  per  ton  was  $12.44,  as  against  $1,328,- 
391  per  ton  for  the  platinum. 

For  the  sake  of  convenient  comparison  the  produc- 
tion  of   .some   of   the   better   known   metals   may   be   of 

interest.  ^         .  ,, 

(Quantity  Value 

Platinum I-304  $     1,732,221 

Gold 188.108  113,415,510 

Silver   4,471-4  80.187.317 

Aluminum    32,803  15,089,380 

Quicksilver 939-9  1,057,180 

Nickel   22,421  17,936,800 

Tin 8.4  ^  8,850 

Copper    734,052  242,337,160 


THE  BIGGEST  TRAP  IN 
THE  WORLD 

ORDINARILY  a  steam  trap  is  thought  of  as  a 
small  auxiliary  device  for  the  handling  of  drip 
and  moderate  amounts  of  condensation.  A  re- 
cent application  in  a  sugar  house  in  San  Do- 
mingo is  of  large  machinery  size,  however,  and  is  in- 
teresting as  an  advance  over  anything  previously 
(lone.  This  is  a  trap  with  (J-in.  inlet  and  outlet,  in- 
stalled at  the  Centrale  Consuelo,  Macarese,  San  Do- 
mingo, and  sold  by  the  Lytton  Mfg.  Co.  to  Bartram 
Bros.,  of  New  York  City. 


TWO  LY'J'TON  TRAPS,  JHAT  TU  THE  RIGHT  THE  LARGEST  IN 

THE  WORLD 

The  trap  is  30  in.  in  diameter  by  80  in.  high,  and 
is  designed  to  handle  30  tons  of  water  an  hour,  or 
1000  lb.  a  minute.  It  will  take  care,  however,  of  a 
50  per  cent  overload,  or  1500  lb.  a  minute,  and  will 
work  on  a  range  from  6-lb.  pressure  to  6-in.  vacuum, 
either  steady  or  varying.  It  is  designed  to  work  on 
the  first  cell  of  a  quadruple  effect  apparatus  of  600,- 
000-gal.  capacity,  and  was  designed  by  D.  J.  Lewis, 
of  New  York,  Sales  Manager  for  the  Lytton  Mfg.  Co. 


Production  of  co.\l  in  Illinois,  in  19 12,  reached  the 
great  total  of  59,885,226  short  tons,  with  a  value  at  the 
mines  of  $70,294,338.  These  are  record-breaking  figures 
for  the  State,  according  to  E.  W.  Parker,  the  coal  statis- 
tician of  the  United  States  Geological  Survey. 

There  are  102  counties  in  Illinois,  and  coal  is  mined 
in  just  one-half  of  them.  The  coal  formations  underlie 
a  number  of  other  counties,  the  total  productive  terri- 
tory occupying  nearly  ^  of  the  entire  State.  The  total 
coal  area  is  estimated  at  35,600  square  miles,  a  larger 
area  than  in  any  other  State  east  of  Mississippi  River, 
and  exceeded  only  by  the  coal  fields  of  Montana  and 
North  Dakota.  The  Illinois  coal  fields  comprise  the 
western  part  of  a  broad,  relatively  flat  basin  whose  east- 
ern border  is  in  the  western  part  of  Indiana  and  whose 
southern  extremity  extends  under  Ohio  River  into  Ken- 
tucky. 
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TRAP  CAPACITY  TEST 

UNDER  actual  working  conditions,  a  test  for 
efficiency  and  trap  capacity  of  5  different  traps 
was  made  September  20,  1913,  in  the  plant  of  the 
Lane  Technical  High  School,  Chicago,  111.  The 
test  was  conducted  by  2  supervising  engineers,  from 
the  office  of  the  chief  engineer  of  the  Board  of  Edu- 
cation of  the  City  of  Chicago,  the  traps  being  arranged 
and  connected  as  shown  in  the  illustration.  Discharge 
from  each  trap  -was  connected  to  the  suction  of  a 
vacuum  pump;  each  trap  had  a  water  gage  to  show 
its  performance  and  operation,  and  was  arranged  with  ■ 
valves  at  both  inlet  and  outlet,  for  cutting  the  trap 
in  or  out  of  operation.  The  traps  were  connected  to 
drain  12  radiators,  78  in.  high,  containing  about  3300 
sq.  ft.  of  heating  surface,  whh  a  4  In-  o-ti.  d  ;.\ei, 
operating  at  200  r.p.m.,  on  each  end.  These  coils  are 
in  the  north  main  heating  plant  of  the  school,  and 
are  part  of  the  heating  system  for  the  building. 

In  order  to  give  all  traps  the  same  conditions  at 
starting  of  a  test,  previous  to  placing  a  trap  in  service, 
the  condensation  was  blown  into  the  sewer  until  dry 
steam  appeared  so  that  each  trap  had  to  handle  only 
the  actual  amount  of  condensation  accumulated  while 
the  trap  was  in  operation.  Traps  tested  had  a  rating 
at  least  equal  to  the  amount  of  radiation  drained,  and 
were  tested  in  order  beginning  with  the  trap  marked 
A  on  the  illustration.  The  trap  A  had  154-in.  inlet  and 
outlet,  and  a  catalog  capacity  rating  for  10,000  ft.  of 
1-in.  pipe.  The  next  trap,  B,  had  Ij/a-in.  inlet  and  out- 
let, and  catalog  capacity  rating  of  15,000  ft.  Trap  C, 
although  connected,  was  not  tested,  as  its  agent  stated 
that  such  test  would  be  useless,  after  the  results 
obtained  from  traps  A  and  B.  Trap  D  had  1%-in. 
inlet  and  outlet,  and  trap  E,  1^-in.  inlet  and  outlet. 
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53  lb. 

3  lb. 

18 

208° 

57° 

7  min. 

IM 

IH 

Trap  immediately  flooded 
and  never  operated.  Test 
abandoned     in     7     min. 

B 

53 

3 

12 

208 

57 

3 

IJ^ 

1^2 

Trap  immediately  flooded 
and  never  operated.  Test 
abandoned     in     3     min. 

C 

53 

3 

57 

H 

H 

No  Test  made. 

D 

53 

3 

8-17 

208 

57 

7 

IM 

IM 

Trap  operated  properly  1 
min.,  then  hung  for  2  min 
then  operated  properly 
balance  of  time. 

E 

53 

3 

8-13 

208 

57 

7 

IH 

IH 

Trap  operated  perfectly  all 
the  time. . 

MISCELLANEOUS    TESTS 


Result, 


Trap  marked   B — Vacuum  Pump  operated  without  water  spray, 
trap  flooded  and  test  abandoned  in  4  min. 

Trap  D — Vacuum  Pump  operated  without  water  spray.     Result,  trap   oper- 
ated properly  and  perfectly.     Time  5  min. 

Trap  E — Vacuum  Pump  operated  without  water  spray.      Result,  trap  oper- 
ated properly  and  perfectly.     Time  6  min. 

Trap  E — Valve  to  trap  closed  and  system  allowed  to  fill  for  2  rain.,  valve  then 
opened  and  trap  cleared  all  condensation  in  1  min. 


It  will  be  noted  from  the  test  as  shown  in  the 
table,  and  also  from  the  miscellaneous  tests,  that  the 
inlet  and  outlet  connections  of  a  trap  are  not  neces- 
sarily an  indication  of  what  the  trap  will  do.  For 
instance,  trap  B,  with  l^/^-in.  connections  and  a  rating 
of  15,000  ft.  of  1-in.  pipe,  or  5000  sq.  ft.  of  heating 
surface,  actually  took  care  of  less  condensation  than 
trap  A,  with  only  lyl-'m.  connections;  while  trap  E, 


ARRANGEMENT  OP  STEAM  TRAPS  FOR  TEST  OP  CAPACITIES 


The  results  of  tests  for  operation  and  capacity  are 
shown  in  the  table  herewith,  which  is  exactly  as  given 
in  the  report  of  the  examining  engineers,  a  copy  of 
which  was  sent  to  Practical  Engineer  and  is  on  file 
at  this  office: 


with  1^-in.  connections,  was,  from  the  showing  of 
the  miscellaneous  test,  in  which  it  was  allowed  to  fill 
for  2  min.  and  then  relieved  itself  of  all  condensation 
within  1  min.,  able  to  care  for  at  least  3  times  the 
amount  of  radiation  attached  to  it  during  the  test. 
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WATER  FLOW  IN  NATIONAL 
DIRECT-CONTACT  HEATER 

IN  order  to  show  the  actual  flow  of  water  in  a  Na- 
tional direct-contact  heater,  a  demonstration  was 
made  in  the  shops  of  the  maker,  The  National  Pipe 

Bending  Co.,  New  Haven,  Conn.,  by  making  one 
side  of  the  rectangular  heater  of  glass  for  this  purpose. 
One  side  of  the  heater  was  removed  by  taking  out  the 
corner  bolts  which,  by  the  way,  pass  through  lugs 
cast  on  the  edges  of  the  plate  in  such  manner  that  the 
bolts  are  parallel  with  the.  diagonal  of  the  cube,  thus 
securely  bolting  together  the  bearing  surfaces  of  the 
plate  which  are  accurately  machined  for  good  contact. 

The  photograph  shown  was  taken  while  the  water 
was  flowing  through  the  heater  at  the  rate  of  850  hp. 
per  hour,  the  heater  having  a  capacity  of  1000  hp.  The 
water  entering  the  smaller  pipe  of  the  double-pipe 
casting  overflows  at  the  top  through  a  long  port  and 
follows  the  cylindrical  surface  of  the  outside  of  the 
pipe  in  the  form  of  a  thin  film,  which,  being  trans- 
parent, shows  in  the  photograph  merely  as  the  pipe. 
At  the  bottom  of  the  pipe  casting  there  are  3  ribs  or 
lips  projecting  from  the  port  opening  which  tend  to 
break  up  the  film  of  water  into  fine  streams  as  shown. 
In  power-plant  operation,  the  steam  within  the  larger 
pipe  of  the  double-pipe  casting  leaves  the  casting 
through  a  port  at  the  bottom  and  passes  through  these 
fine  streams  of  water. 


NATIONAL     DIRECT-CONTACT     HEATER    WITH     GLASS     SIDE     TO 
SHOW   OPERATION 

It  will  be  readily  seen  that  the  water  is  heated  by 
the  steam  surface  contact  while  within  the  pipe  above 
referred  to,  and  is  still  further  heated  by  actual  min- 
gling when  it  forms  the  curtain  through  which  the 
steam  passes.  The  hot  water  drops  to  a  tray  or  trough 
beneath  the  pipe  casting  and  is  conducted  to  the  bottom 
of  the  heater  from  which  it  flows  upward  through  the 
filtering  material  to  the  reservoir  just  above.  From 
this  point  it  is  taken  from  the  heater  to  be  supplied  to 
the  boiler. 

When  installed  in  a  power  plant,  the  steam  pipe  is 
connected  to  the  oil  separator  at  the  left  which  with 
this  form  of  heater  is  rectangular  instead  of  circular 
as  in  the  case  of  the  cylindrical  heater  or  in  a  pipe  line. 


REDUCING  CONDENSATION 

WHEN  a  city  realizes  that  it  is  losing  money 
through  imperfect  insulation  in  one  of  its  big 
municipal  departments  it  is  time  to  make  in- 
vestigations. And  that  is  just  what  was  recently 
done  in  Middletown,  Ohio,  by  John  Lloyd,  the  progres- 
sive director  of  Public  Safety,  who  found  that  the  city'.s 
water  works  could  make  a  big  saving  by  a  complete 
revolution  in  the  method  of  covering  steam  pipes 
throughout  the  big  plant. 


r  '  'S  r    *           "■"--■i;'-  »■  '.  ^ 

[  '     Ha 

l-«l;l^ 

INSULATED     STEAM     PIPES     OF     MIDDLETOWN,      OHIO,      WATER 

WORKS 


Tests  extending  over  a  period  of  several  months  were 
made  on  the  principal  pipe  coverings  and  insulating 
materials  on  the  market,  and  it  was  eventually  decided 
to  use  the  J-M  Asbesto-Sponge  Felted  Pipe  and  Boiler 
Covering,  made  of  layers  of  thin  felt  composed  of  pure 
asbestos  fiber  and  finely  ground  sponge. 


NEW  POWER  PLANTS 

An  ELECTRIC  LIGHT  PLANT  has  recently  been  erected 
at  De  Ridder,  La. 

Citizens  of  Edgewood,  Iowa,  have  bonded  them- 
selves to  the  amount  of  $12,000  for  the  erection  and 
equipment  of  an  electric  light  plant. 

The  Southern  California  Edison  Co.  will  com- 
mence the  construction  of  a  half  million  dollar  plant  near 
olide  Lake  in  the  Santa  Ana  Canyon,  where  prelimin- 
ary work  has  been  under  way  for  some  time. 

The  Edison  Illuminating  Co.  has  started  the  erec- 
tion of  a  plant  at  Connors  Creek,  Mich.,  representing 
an  outlay  of  several  million  dollars  ;  40,000  kw.  will  be 
produced.  The  new  plant  will  cut  the  length  of  trans- 
mission. 

Work  on  the  municipal  lighting  plant  at  Elgin, 
111.,  will  be  started  as  soon  as  specifications  can  be  drawn, 
according  to  an  announcement  made  by  Mayor  Fehman, 
following  the  action  of  the  council  in  securing  the  services 
of  the  C.  A.  Chapman  Co.  to  install  the  plant. 

At  a  recent  meeting  of  the  trustees  of  the  Shamokin. 
Pa.,  hospital.  Architect  William  H.  Lee  presented  his  plans 
for  the  new  boiler  and  power  house,  heating  system,  elec- 
trical equipment  and  additions  to  the  nurses'  home  and 
laundry  buildings.  The  plans  were  gone  over  in  every 
detail  by  the  members  of  the  board  and  were  accepted 
after  due  deliberation. 
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The  Alabama  Power  Co.  is  making  arrangements 
to  establish  one  of  its  steam  power  units  in  Huntsville, 
Ala.,  and  will  build  a  plant  there  costing  approximately 
$125,000.  This  plant  will  supply  Huntsville  and  con- 
tiguous territory  with  electricity  in  emergencies  when 
electricity  generated  by  water  power  is  not  available. 
It  is  stated  that  the  new  plant  will  be  in  operation  within 
the  next  few  months  and  it  is  likely  that  it  will  be 
ready  for  service  before  the  transmission  lines  are 
brought  there  from  rivers  southwest. 

The  plant  of  the  Richmond  Light  and  Railroad  Com- 
pany, at  Livingston,  L.  I.,  where  one  of.  the  boilers  ex- 
ploded recently  and  killed  7  and  injured  several  others, 
is  going  to  be  entirely  rebuilt  and  new  machinery  in- 
stalled, according  to  the  announcement  of  the  officials  of 
the  company.  The  new  machinery  will  have  a  capacity 
of  more  than  double  the  former  energy  of  the  old  olant. 
A  contract  has  been  made  for  4  new  Babcock  and  Wilcox 
600-hp.  boilers,  with  Taylor  automatic  self  stokers,  and 
all  the  modern  devices  known  to  electric  and  engineering 
enterprise  will  be  put  in.  A  new  4000-hp.  turbine  gener- 
ator was  contracted  for  some  time  ago  and  is  now  on 
its  way.  This  one  engine  alone  is  capable  of  giving  suffi- 
cient power  to  handle  all  the  present  business  of  the  com- 
pany. 

Construction  work  upon  the  Skagit  power  project 
will  be  begun  soon,  according  to  a  bulletin  from  the 
Secretary  of  Agriculture,  who  recently  granted  the  Skagit 
Power  Co.  a  permit  for  the  development  of  2  sites  on 
the  Skagit  and  Cascade  rivers  within  the  Washington 
national  forest  reserve.  The  construction  will  consist  of 
a  concrete  diverting  dam,  50  ft.  in  height,  a  tunnel  con- 
duit, 3.7  miles  in  length  and  a  power  house  on  Skagit 
River  about  150  miles  north  of  Tacoma.  A  large  part  of 
the  power  output  is  expected  to  be  marketed  in  Seattle. 

In  developing  power  from  the  Cascade  River,  the 
flow  will  be  diverted  by  a  concrete  dam  having  a  height 
of  20  ft.  and  a  maximum  length  of  about  200  ft.  A  flume 
and  tunnel  will  carry  the  water  a  distance  of  approxi- 
mately 6  miles  to  the  proposed  power  house. 

Machinery  capable  of  generating  over  50,000  hp.  will 
be  installed  at  the  2  power  houses,  according  to  the  esti- 
mates of  the  engineers. 


BOOKS  AND  CATALOGS 

The  following  circulars  may  be  obtained  free  of 
charge  from  the  Secretary  of  the  Interior,  Washington, 
D.  C: 

National  park  pictures  collected  and  exhibited  bv  the 
Department  of  the  Interior ;  16  pp.  A  descriptive  list  of 
pictures  exhibited  at  public  libraries  by  the  Department 
of  the  Interior.  Contains  short  descriptions  quoted  from 
well-known-  writers,  but  does  not  contain  illustrations. 

The  following  information  circulars  contain  data  re- 
garding hotels,  camps,  and  principal  points  of  interest, 
lists  of  books  and  magazine  articles,  sketch  maps,  and 
rules  and  regulations : 

General  information  regarding  Yellowstone  National 
Park ;  36  pp. 

General  information  regarding  Yosemite  National 
Park;  28  pp. 

General  information  regarding  Mount  Rainier  Na- 
tional Park ;  22  pp. 

General  information  regarding  Crater  Lake  National 
Park;  12  pp. 

General  information  regarding  Mesa  Verde  National 
Park ;  24  pp. 


General  information  regarding  Sequoia  and  General 
Grant  National  Parks  ;  24  pp. 

General  information  regarding  the  Hot  Springs  of 
Arkansas  ;  8  pp. 

General  information  regarding  Glacier  National  Park ; 
16  pp. 

The  following  National  Park  publications  are 
for  sale  by  the  Superintendent  of  Documents,  Govern- 
ment Printing  Office,  Washington,  D.  C. : 

Geological  History  of  the  Yellowstone  National  Park, 
by  Arnold  Hague ;  24  pages,  including  10  illustrations ; 
10  cents. 

Geysers,  by  Walter  Harvey  Weed;  32  pages,  including 

23  illustrations;  10  cents. 

Geological  History  of  Crater  Lake,  Oregon,  by  Joseph 
S.  Diller;  32  pages,  including  28  illustrations;  10  cents. 

Some  Lakes  of  Glacier  National  Park,  by  M.  J-  Elrod ; 
32  pages,  including  19  illustrations ;  10  cents. 

Sketch  of  Yosemite  National  Park  and  an  Account  of 
the  Origin  of  the  Yosemite  and  Hetch  Hetchy  Valleys, 
by  F.  E.  Matthes ;  48  pages,  including  24  illustrations ;  10 
cents. 

The  Secret  of  the  Big  Trees :  Yosemite,  Sequoia,  and 
General  Grant  National  Parks,  by  Ellsworth  Huntington ; 

24  pages,  including  14  illustrations;  5  cents.  Contains 
an  account  of  the  climatic  changes  indicated  by  the 
growth  rings  and  compares  climatic  conditions  in  Cali- 
fornia with  those  in  Asia. 

Analyses  of  the  Waters  of  the  Hot  Springs  of  Ar- 
kansas, by  J.  K.  Haywood,  and  Geological  Sketch  of  Hot 
Springs,  Ark.,  by  Walter  Harvey  Weed;  56  pages;  10 
cents. 

Proceedings  of  the  National  Park  Conference  held  at 
Yellowstone  National  Park,  September  11  and  12,  1911"; 
210  pages;  15  cents.  Contains  a  discussion  of  National 
Park  problems  by  officers  of  the  Government  and  other 
persons. 

Proceedings  of  the  National  Park  Conference  held  at 
the  Yosemite  National  Park,  October  14,  15,  and  16,  1912; 
146  pages;  15  cents.  Consists  mainly  of  a  discussion  re- 
garding the  advisability  of  admitting  automobiles  to  the 
National  parks. 

Remittances  for  these  publications  should  be  by  money 
order,  payable  to  the  Superintendent  of  Documents,  Gov- 
ernment Printing  Office,  Washington,  D.  C,  or  in  cash. 
Checks  and  postage  stamps  cannot  be  accepted. 

LYTTON  PERFECT  VACUUM  and  Lifting  Trap 
is  the  subject  of  a  circular  lately  issued  by  Lytton 
Manufacturing  Corporation,  .50  Church  St.,  New  York. 

SMOOTH-ON  MFG.  CO.'S  latest  circular  regard- 
ing Smooth-On  Iron  Cement  No.  7,  for  surfacing  and 
stopping  leaks  in  concrete,  has  just  been  receivecl.  The 
company  will  be  pleased  to  send  one  of  these  circulars 
to  any  reader  sending  his  name  and  address  to  Smooth- 
On  Mfg.  Co.,  Jersey  City,  N.  J. 

A  NEW  FOUNTAIN  DRAWING  PEN  in  which 
the  ink  is  contained  in  a  rubber  reservoir  within  the 
handle  and  is  fed  to  the  blades  in  any  desired  quantity 
by  a  slight  pressure  of  the  finger  on  a  C(Miveniently 
placed  lever,  is  described  in  an  illustrated  circular 
from  Keufifel  &  Esser  Co.,   127  Fulton  St.,  New   York. 

THE  HOPPES  MFG.  CO.,  Springfield,  Ohio,  has 
issued  a  new  catalog  illustrating  and  describing  the 
Hoppes  feed-water  heaters,  live  steam  purifiers,  steam 
and  oil  separators  and  exhaust  heads.  A  copy  of  the 
catalog  will  be  mailed  on  request. 
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OCTAGON  PATTERN  and  several  other  types 
of  "Kewance''  union  are  illustrated  in  a  4-page  circu- 
lar recently  issued  by  National  Tube  Co.,  Pittsburgh, 
Pa.  Copies  of  the  circular  can  be  obtained  on  request 
at  all  offices  of  the  company. 

THOSE  TPIIN,  SMOOTH  metal  edges  of  the  6-in. 
boxwood  pocket  rules  that  were  received  from  the  Chi- 
cago Retort  and  Eire  Brick  Co.  of  73  West  Adams  St., 
Chicago,  111.,  are  most  convenient  for  opening-  letters 
and  papers,  drawing  lines  with  pen  or  pencil  and  mak- 
ing sketches.  They  prevent  chipping  or  splitting  of 
the  edge,  too,  and  will  be  appreciated  l)y  all  who  re- 
ceive one  of  the  rules  which  the  h'ire  IJrick  Co.  is  glad 
to  send  free  to  those  mentioning  Practical   Engineer. 

VULCAN  SOOT  CLEANER  is  the  subject  of  a 
48-page  illustrated  catalog  giving  a  presentation  of 
soot   cleaning  as  applied   to   all   types   of  water-tube 


■r""-'«Hi 

•f^^i^. 

j^  ^^ 

VULCAN 

o^^jjj 

SOOT 
CLEANER 

f 

-  ■^T^^'vMi^S^yt^^w 

MS^5^3^*K«VVt  ^SSt'^Ve^. 

X^Vraj^^^ 

ECONOMICAL 

STEAM 

PRODUCTION 

and  return-tubular  boilers,  with  particular  reference  to 
the  Vulcan  system,  and  containing  some  valuable  engi- 
neering data.  Copies  of  the  catalog  may  be  obtained 
by  addressing  G.  L.  Simonds  &  Co.,  115  So.  La  Salle 
St.,  Chicago. 

ELECTRICALLY-DRIVEN  PICKERS  is  the  sub- 
ject of  the  latest  issue  of  Westinghouse  Textile  Quarterly 
issued  at  frequent  intervals  by  the  Westinghouse  Electric 
&  Mfg.  Co.,  East  Pittsburgh,  Pa.,  on  the  subject  of 
Motor  Drive  in  Textile  Mills. 

The  pamphlet  describes  in  some  detail  4  methods  of 
drive  used  for  pickers  together  with  illustrations  of  each. 
Detail  views  of  the  motors  adapted  to  this  service  and 
the  method  of  mounting  them  are  shown.  A  number 
of  graphic  meter  curves  illustrating  the  load  on  this  type 
of  machine  are  also  given. 

THE  INTERNATIONAL  ENGINEERING 
\\T)RKS,  LTD.,  manufacturer  of  Robb  Engines  and 
Boilers,  has  just  published  a  new  bulletin  entitled, 
"Robb  Scotch"  Boilers." 

The  advantages  of  this  boiler  are  fully  described  in 
the  bulletin  which  gives  particulars  as  to  an  economy 
test  which  was  run  at  Bush   &  Terry's  Power  Plant, 


Philadelphia,  of  a  300-hp.  boiler  on  fluctuating  load, 
showing  an  average  combined  efficiency  of  73  per  cent. 
The  International  Engineering  Works,  Ltd.,  having 
a  sales  office  at  131  State  St.,  Boston,  will  be  glad  to 
send  this  bulletin  on  request. 

"STEAM  PLANT  ECONOMIES  Due  to  the  Use 
of  Hot  Soft  Water  in  the  Boilers"  is  discussed  in  a 
28-page  booklet  just  issued  by  the  Harrison  Safetv 
Boiler  Works.  3144  N.  17th  St.,  Philadelphia.  Pa.  This 
pu1:)lication  discusses  the  superior  results  obtained  by 
treating  the  water  when  it  is  hot,  rather  than  cold. 
It  is  claimed  that  the  speed  of  chemical  reactions  is 
greater  in  hot  water  than  in  cold  water;  that  the  re- 
sulting ])recipitate  is  coarser  and  hence  settles  more 
rapidly,  requiring  less  time  for  settlement  and  resulting 
in  more  thorough  precipitation  ;  and.  also,  that  the  solu- 
bility of  the  residual  products  is  less  in  hot  water  than 
in  cold,  so  that  with  the  hot  process  system  it  is  pos- 
sible to  guarantee  a  much  lower  content  of  scale- 
forming  solids  in  the  softened  water  than  can  be  done 
with  cold  process  systems. 

The  Sorge-Cochrane  Hot  Process  System  of  the  ver- 
tical and  horizontal  types  is  also  described,  and  the 
different  processes  employed  under  different  plant  con- 
ditions are  outlined  as  where  the  water  contains  tem- 
porary hardness  only,  where  it  contains  large  amounts 
of  sulphates  or  permanent  hardness,  where  only  part 
of  the  water  requires  softening,  where  the  water  con- 
tains quantities  of  magnesia  in  addition  to  permanent 
hardness,  and  where  the  softened  water  is  wanted  cold. 
The  Sorge-Cochrane  Hot  Process  Water  Softening 
System  combines  with  the  functions  of  a  water  soft- 
ening apparatus  those  of  an  open  feed  water  heater, 
which  may  be  used  with  engines  exhausting  free  to 
atmosphere  or,  against  back  pressure,  or  which  may 
take  the  form  of  the  Cochrane  metering  heater,  which 
indicates  and  records  the  rate  of  flow  to  the  boilers. 


TRADE  NOTES 

SPRAY  ENGINEERING  CO.,  of  201  Devonshire 
St.,  Boston,  has  opened  up  a  branch  office  at  Room 
954,  Monadnock  Building,  Chicago. 

IN  STANDISH  HALL,  the  first  of  the  group  of 
Harvard  Freshmen  Dormitories,  there  are  to  be 
installed  9  storage  heaters  now  being  built  by  the 
National  Pipe  Bending  Co.  of  New  Haven,  Conn. 
These  heaters  are  as  follows :  6  having  300  gal.  capac- 
ity, 2  200  gal.,  and  one  100  gal.  They  are  to  be  used 
for  supplying  hot  water  for  domestic  purposes,  kitchen, 
etc.  This  dormitory,  designed  by  Shepley,  Rutan  & 
Coolidge,  will  accommodate  130  persons,  with  dining 
room  to  seat  all  students  at  once.  The  common  living 
room  is  33  by  44  ft. 

THE  KERR  TURBINE  CO.,  Wellsville,  N.  Y.,  re- 
ports the  following  among  recent  sales  of  Economy  Tur- 
bines:  2  looo-hp.  units  to  drive  pumps  furnishing  20,- 
000,000  gal.  a  day  for  the  main  water  supply  for  the 
Edgar  Thompson  Steel  Co.,  Pittsburgh,  Pa.;  8  200-hp. 
and  8  22-hp.  units  to  serve  condensing  equipment,  Du- 
quesne  Light  Co.,  Pittsburgh ;  2  65-hp.  units  to  drive  gas 
blowers.  New  Britain  (Conn.)  Gas  Light  Co.,  one  275-hp. 
unit  to  drive  pump,  for  export  by  John  Simmons  Co.; 
2  50-kw.  turbo-generators,  N.  Carolina  Teachers'  Train- 
ing School,  Greenville,  N.  C. ;  one  500-kw.  turbo-alterna- 
tor. Citizens'  Electric  Co.,  Williamsport,  Pa. ;  one  205-hp. 
unit  to  drive  pump.  Merchants'  Heat  &  Light  Co.,  Indian- 
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apolis,  Ind. ;  one  loo-kw.  turbo-generator,  J.  B.  Jenkins 
Coal  &  Coke  Co.,  Elkins,  W.  Va. ;  one  155-hp.  unit  to 
serve  condensing  equipment,  Citizens'  Heat,  Light  & 
Power  Co.,  Johnstown,  Pa. ;  one  250-hp.  unit  to  drive 
pump,  Phipps  Power  Station,  Duquesne  Light  Co.,  Pitts- 
burgh and  one  225-hp.  unit  to  drive  pump.  Swift  &  Co., 
Chicago. 

AMONG  THE  COMPANIES  that  have  recently 
installed  or  are  now  installing  National  direct-contact 
feed  water  heaters,  are  the  following :  Rhode  Island 
Co.,  Providence,  R.  I.,  24,000  hp. ;  Connecticut  Co., 
Hartford,  Conn.,  6000  hp. ;  Berkshire  Street  Ry.  Co., 
Zylonite,  Mass.,  4000  hp. ;  Meriden  Electric  Light  Co., 
Meriden,  Conn.,  3000  hp. ;  Connecticut  Co.,  New 
Haven,  Conn.,  3000  hp. ;  Wilkesbarre  Lace  Co.,  Wilkes- 
barre,Pa.,  2000  hp.;  Berkshire  Street  Ry.  Co  .  Pittsfield, 
Mass.,  2000  hp. ;  American  Brass  Co.,  Waterbury, 
Conn.,  2500  hp. ;  Chase  Rolling  Mill  Co.,  Waterbury, 
Conn.,  1000  hp.;  and  Saxonville  Mills,  Saxonville, 
Mass.,  1500  hp. 

This  type  of  heater  is  relatively  new,  but  is  meet- 
ing with  great  success  as  these  installations  indicate. 
It  is  the  horizontal  type,  having  contact  pipes.  When 
the  steam  and  water  first  meet  in  the  heater,  the  water 
is  in  the  smaller  pipe  surrounded  by  the  steam.  At 
this  period  the  water  becomes  warmed  from  the  steam 
and  is  later  heated  to  maximum  temperature  by  ming- 
ling with  the  steam,  which  is  accomplished  by  direct- 
ing the  flow  of  steam  through  the  water  which  escapes 
as  a  thin  film  from  the  slot  or  port  at  the  top  of  the 

An  efficient  arrangement  of  filtering  material  with 
the  oil  separator  for  taking  the  oil  out  of  the  steam 
before  it  mingles  with  the  water,  makes  this  heater 
serve  the  various  purposes  of  a  feed  water  heater, 
purifier,  storage  tank,  oil  separator,  etc. 

AT  A  RECENT  MEETING  of  the  Executive  Com- 
mittee of  the  Westinghouse  Machine  Co.,  an  appro- 
priation of  $125,000  was  made  to  provide  additional 
manufacturing  facilities. 

The  additional  equipment  is  required  to  take  care 
of  the  rapidly  increasing  business  which  the  company 
has  been  enjoying  recently,  owing  in  a  large  measure 
to  the  new  lines  of  products  developed,  particularly  the 
following :  The  impulse  turbine,  which  is  being  used 
in  large  numbers  by  central  stations,  railways  and 
industrial  plants;  the  reduction  gear  which,  in  addi- 
tion to  the  demand  for  marine  installation,  is  finding 
a  wide  field  of  application  in  connection  with  the 
large  direct-current  generators.  The  gear  is  interposed 
between  the  high  speed  of  the  turbine  and  the  low 
speed  of  the  direct-current  machine  with  its  commu- 
tator. Orders  for  automobile  rotary  valve  motors 
have  also  contributed  to  increasing  need  for  additional 
equipment. 

The  department  manufacturing  air  springs  for  auto- 
mobile trucks  has  also  felt  the  influence  of  increased 
business  and  additional  manufacturing  facilities  are 
required  for  it.  These  air  springs  are  interposed 
between  the  chassis  and  the  body  of  the  truck  and  thus 
materially  reduce  the  jar  and  vibration.  They  have 
proved  exceedingly  popular  for  this  class  of  vehicle. 

The  company  contemplates  devoting  a  portion  of 
the  appropriation  to  securing  additional  machine  tools 
designed  to  use  high-speed  tool  steel,  fully  realizing 
their  advantages,  and  thus  adding  to  the  already  well 
equipped  shop  which  this  company  now  has  in 
operation. 
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Positions  Wanted 


POSITION  WANTED — By  young  man  as  second  engi- 
neer or  will  take  complete  charge  of  small  plant.  7  years' 
experience.  Tools,  indicator  and  references.  Sober,  indus- 
trious and  agree  with  work.  Open  for  engagement  by  Nov. 
1st.     Box  15,  Argyle.  Minn.  11-15-1 


POSITION  WANTED — Am  practical,  all  around  engineer 
and  electrician  25  yrs.'  experience  with  Corliss  and  Turbine 
engines,  A.C.  and  D.C.  generators.  Correspondence  solicited. 
Ad^dress   Box  326,   Practical   Engineer.  11-15-1 
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POSITION  WANTED— By  engineer.  At  present  em- 
ployed in  plant  of  2000  H.  P.  Have  had  10  yrs.'  experience 
in  large  plants.  Mass.  license.  Address  Box  327,  Practical 
Engineer.  11-15-1 

POSITION  WANTED— Chief  Engineer,  factory  power 
plant,  wide  experience;  result  producer.  Address  Box  329 
Practical   Engineer.  12-11 


Wanted 

W  YOU  RECOGNIZE  the  value  of  approved  specialties 
in  an  engine  and  boiler  room  as  a  means  of  higher  efficiency; 
if  you  believe  in  this  sort  of  thing  to  the  extent  that  you 
think  you  could  sell  a  well-known  boiler  specialty  in  your 
territory  for  an  old  established  manufacturer  in  the  power 
plant  field,  write  and  tell  us  all  about  yourself.  On  receipt 
of  your  letter  we  will  outline  our  proposition  in  full.  Ad- 
dress Box  324,  Practical  Engineer.  tf. 

WANTED  EVERY  ENGINEER  to  have  our  pamphlet 
for  setting  valves  on  Corliss  Engines,  single  and  compound 
with  one  or  two  eccentrics.  Sent  free.  Lindstrom's  Ma- 
chine Works,  200  South  Third  St.,  Allentown,  Pa.  tf. 

IF  YOU  ARE  a  night  engineer,  spend  a  few  hours  each 
day  taking  subscriptions  for  Practical  Engineer.  You  will 
be  paid  well.  Write  Subscription  Dept.  They  will  start 
you  in  at  once. 

WANTED — Every  local  Engineers'  Association  to  have 
an  assortment  of  valuable  power  plant  books — Secretary 
write  at  once,  for  full  particulars.  Address  Dept.  C,  Prac- 
tical  Eng.ineer,   Chicago. 

WANTED— ALL  STEAM  USERS  to  have  clean  boilers 
without  using  compounds  qx  chemicals  in  any  form.  Write 
"Otis,"  No.  317  Norfolk  Ave.,  Buflfalo,  N.  Y.  tf. 

WANTED — Secretary  of  local  Engineers'  Association  to 
write  us  at  once  in  regard  to  a  very  interesting  proposition. 
Address   Practical   Engineer,   Circulation   Department. 


Help  Wanted 


SALESMEN  WANTED  for  Warley's  Boiler  Cleansing 
Chemicals  as  side  line.  Good  teritory  open  for  the  right 
men.  Good  commissions  to  start.  Some  of  our  most  suc- 
cessful salesmen,  who  are  now  giving  their  entire  time  to 
our  line,  started  in  this  way.  State  age,  reference,  line  now 
handling,  and  territory  now  covering.  Address  Thos.  C. 
Warley  &  Co.,  221  So.  Front  St.,  Philadelphia,  Pa.  Estab- 
lished 1889.  12-1-1 

WANTED — An  additional  subscription  solicitor  wanted  to 
cover  towns  in  the  state  of  Indiana.  Excellent  chance  to 
earn  extra  money.     Write  to  Subscription  Department.         tf 


For  Sale 


AIR  FRICTION  CARBURETORS  with  new  1914  im- 
provements, increase  power  and  economy  of  motor  one-half; 
absolutely  impossible  to  choke  or  load  like  other  carburetors; 
uses  distillate,  gasoline  or  half  kerosene  with  finest  results; 
starts  easy  in  coldest  weather;  we  fit  all  motors;  guaranteeing 
definite  results  or  refund  money;  exclusive  county  rights; 
special  price  first  order.  The  Air  Friction  Carl)uretor  Co., 
Dayton,  Ohio.  12-1-1 

ENGINES  FOR  SALE— Two  (2)  13  and  20  by  If.  Ball 
and  Wood  Tandem  Compound  Horizontal  Automatic  Center 
Crank  Engines.  In  first  class  order  and  complete,  with  all 
regular  attachments.  Ready  for  immediate  delivery.  Price 
$350.00  each,  f.o.b.  cars  Binghamton,  N.  Y.  F.  H.  Herring, 
Inc.,  30  Church  St.,  New  York,  N.   Y.  11-15-2 

FOR  SALE— 14  by  42  Wheelock  Engine  Wheel  9  ft.  by 
20  ins.  Also  Bulkley  Condenser  in  first  class  condition,  and 
National  Heater  with  doul)le  coil,  back  pressure  valve  and 
exhaust  head.  Address  M.  Heminway  &  Sons  Silk  Co., 
Watertown,    Mass.  12-1-1 


I-"OR  S.'\LE — One  150-H.P.  Cooper-Corliss  engine  with 
belting  and  accessories  in  first-class  condition,  at  a  very 
attractive  price.    Rochester  Drop  Forge  Co.,  Rochester,  N.  Y. 

11-15-2 

OUR  MODERN  BLUE  PRINT  CHART  method  of  elec- 
trical wiring.  Write  for  information.  Electrical  Wiring 
Diagram  Co.,  Box  Fl73,  Altoona,  Pa.  11-15-12 

FOR  SALE — 24  by  48  Hamilton  Corliss  Engine,  having 
tangye  frame  (practically  new),  $1200;  immediate  shipment. 
Duzets  &  Sons,  40  Church  St.,  New  York.  12-1-2 

FOR  SALE— H  H.P.  motor  and  supplies.  F.  P.  Hobert,  15 
Gate  St.,  Poughkeepsie,  N.  Y.  12-1-1 

Patents  and  Patent  Attorneys 

PATENT  SECURED  or  fee  returned— Send  sketch  for 
free  expert  search  and  report  as  to  patentability.  Books  on 
inventions  and  patents,  and  refernce  book  sent  froe.  John 
S.  Duffie  &  Co.,  607  F  St.,  Washington,  D.  C. tt 

PATENTS  PROCURED  and  sold.  Send  sketch  for  free 
search.  Free  drawings  furnished  with  each  application.  The 
Patent  Exchange.     Garban   Bldg.,  Washington,  D.   C.  tf. 

PATENTS  THAT  PROTECT  AND  PAY.  Advice  and 
books  free.  Highest  references.  Best  results.  Promptness 
assured.  Send  sketch  or  model  for  free  search.  Watson  E. 
Coleman,  Patent  Lawyer,  624  F  Street,  Washington,  D.  C.    tf. 

PATENTS— C.  L.  Parker,  Attorney-at-Law  and  Solicitor 
of  Patents.  Patents  secured  promptly  and  with  special  re- 
gard to  the  legal  protection  of  the  invention.  Handbook  for 
inventors  sent  upon  request.  186  McGill  Building,  Washing- 
ton, D.  C.  tf. 

PATENTS— H.  W.  T.  Jenner,  Patent  Attorney  and  Me- 
chanical Expert,  606  F  St.,  Washington,  D.  C.  Established, 
1883.  I  make  a  free  examination  and  report  if  a  patent  can 
be  had  and  the  exact  cost.     Send  for  full  information.  tf. 

PATENTS  SECURED.  Legal  protection  our  specialty. 
Booklet  free.  Harry  Patton  Co.,  Suite  330,  McGill  Buildin.g, 
Washington,  D.  C.  tf. 

PATENTABLE  IDEAS  WANTED— Send  for  3  free 
books.    R.  B.  Owens,  28  Owen  Bldg.,  Washington,  D.  C.      tf. 

Educational  and  Instruction 

ENGINIEERS'  POCKET  MANUAL,  175  pages,  edited 
by  University  of  Tennessee,  will  be  mailed  every  subscriber 
sending  in  one  new  subscription  to  Practical  Engineer.  Gild 
edges,  bound  in  leather. 

ENGINEERS  AND  FIREMEN— Send  10c  in  stamps  for 
a  40-page  pamphlet  containing  a  list  of  questions  asked  by 
an  examining  board  of  engineers.  Stromberg  Publishing  Co., 
2703  Case  .^ve.,  St.  Louis,  Mo.  11-15-5 


Miscellaneous 


ENGINEERS  desiring  valuable  data  on  Boiler  Operation, 
should  write  for  our  new  booklet — it's  free  if  you  tell  us 
where  you  saw  our  ad.  The  Federal  Graphite  Mills,  Cleve- 
land,  Ohio. ^^-^5-3 

IF  YOU  ARE  an  operating  engineer,  we  know  the  Fetta 
Hot  Process  Water  Purifier  will  interest  you.  We  would  be 
glad  to  have  your  request  for  further  information.  Address 
the   Fetta  Water  Softener  Co.,  Richmond,  Ind. tf. 

ENGINEERS— DO  YOU  WANT  to  utilize  your  exhaust 
steam  for  heating  or  drying  purposes,  without  back  pressure 
on  your  engine?  If  so,  address  Monash  Engineering  Co., 
1413  W.  Jackson  Blvd.,  Chicago.  111.      tf. 


MAKE  MONEY  on  the  side.  Here's  your  chance  to  work 
out  some  money  for  yourself.  Get  subscriptions  for  Practical 
Engineer.  It  pays  well.  Just  drop  a  line  to  the  Subscription 
Dept.     Tiiey  will  tell  you.  tf. 
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It  is  well  known  that  cities,  churches,  under- 
takers, and  even  cemeteries,  are  among  the 
peculiar  subjects  and  articles  advertised,  but  it 
is,  probably,  information  to  the  average  person 
that  advertising  had  a  great  deal  to  do  with  the 

election  of  President  Wilson. 

The  method  of  advertising  is  thus  described  by 
Stanley  Clague,  who  handles  the^  advertising  for 
the  Democratic  National  Committee  in  the  presi- 
dential campaign: 


'^The  campaign,  which  resulted  in  the  election 
of  President  Wilson,  was  *  different'  in  many 
ways,  but  in  no  way  did  it  depart  more  from  the 
beaten  path  than  in  its  advertising,"  said  Mr. 
Clague,  in  telling  how  it  was  managed.  "The 
great  convention  at  Baltimore  had  brought  many 
young  men  to  the  front  in  Democratic  politics- 
men  like  Chairman  McCombs  and  Secretary 
Joseph  Davies,  the  latter  now  Commissioner  of 
Corporations— and  they  wanted  the  advertising 
to  reflect  the  spirit  of  the  campaign  they  were 
carrying  on. 

"The  plan  we  proposed  was  based  upon  the 
proposition  that  the  direct  support  of  the  voters 
was  to  be  sought.  It  also  included  a  strong  argu- 
mentative series  of  advertisements,  which  set 
forth  in  some  detail  the  entire  Democratic  pro- 
gram. Each  'ad'  carried  a  coupon  with  a  direct 
appeal  to  the  citizen  to  contribute,  according  to 
his  means,  to  the  support  of  the  Wilson  campaign. 

"We  had  only  six  weeks  to  serve  about  3,000 
daily  and  weekly  newspaper  throughout  the  coun- 
try, and  you  may  well  believe  that  the  task  was 
not  an  easy  one.    THe  Democratic  and  indepen- 


dent newspapers,  however,  co-operated  very 
generously,  and  at  the  close  of  the  campaign  we 
figured  that  we  had  obtained  fully  500,000  inches 
of  display  advertising  for  Wilson,  without  the 
expenditure  of  a  dollar  to  the  campaign 
committee. 

"I  might  add  that  Colonel  Robert  Ewing,  pro- 
prietor of  the  New  Orleans  States,  who 
represented  the  committee  in  conducting  this 
advertising  campaign,  estimated  that  fully 
95,000  individuals  contributed,  and  that,  I  am 
informed,  is  the  largest  number  i;hat  ever  con- 
tributed to  one  campaign  fund." 


The  campaign  fund  collected  by  advertising 
for  this  campaign  committee  consisted  of  small 
contributions,  which  eliminated  any  of  the  accusa- 
tions of  dishonesty  and  corporation  controls  of 
funds  which  fly  so  thick  toward  all  parties  in 
campaign  years. 

So  it  is  with  any  proposition  or  product.  The 
man  who  comes  out  in  the  open  and  advertises 
his  wares  generally  has  honest  goods ;  otherwise, 
he  could  not  afford  to  turn  on  them  the  glare  of 
public  criticism,  education,  and  investigation. 

Just  rack  your  brain  for  a  moment.  Think  of 
the  biggest  and  most  reliable  manufacturer  of 
power-plant  goods  you  know  of.  He  is  an  adver- 
tiser !    Sure ! 

Next,  read  through  the  Advertising  Pages  of 
Practical  Engineer.  Select  from  among  the 
advertisements  the  names  of  those  products  you 
have  used.    Isn't  every  one  of  them  good? 

An  advertisement  is  practically  an  insurance 
policy  of  product-quality. 
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No.  24 


SHELBURNE  FALLS  POWER  PLANTS* 

No.  3  Plant,  No.  2  Plant,  Transmission   Lines  and    Switching    System 


OLLOWING  DOWN  THE  RIVER,  we 

Ffind  it  flowing  southbound,  between  the 
slopes  of  Prospect  and  Bald  Mountains, 
past  the  final  rest  of  the  pioneers  who 
first  came  to  conquer  these  hills,  and  on 
to  the  town  which  the  power  of  its  falls 
has  built.  Here,  since  1837,  the  Lam- 
son  &  Goodnow  Co.,  and  the  H.  H.  Mayhew  Mfg.  Co., 
have  had  developed  rights  which  have  been  acquired 


The  old  dam  was  of  timber  crib  construction,  while 
the  new  one  is  of  concrete  with  a  spillway  4."')G  ft.  long 
by  15  ft.  high  standing  on  a  rock  ledge  and  inclined 
across  the  river,  as  shown,  to  follow  the  crest  of  the 
rock.  On  top  of  the  spillway  5  to  6  ft.  of  flash  boards 
will  be  used  and  at  the  right  hand  end  of  the  dam, 
near  the  headworks,  submerged  and  surface  sluices  are 
built.  At  the  inlet  to  the  conduit  is  a  converging  intake 
divided  into  2  bays  by  a  concrete  pier  and  having  2 


FIG.     13.       SHELBURNE    FALLS    PLANT    NO.    3,    SHOWING    POWER     HOUSE,     HEADWORKS,     FOREBAY     AND     DAM 


by  the  New  England  Co.,  and  the  dam  rebuilt  on  nearly 
the  same  location.  The  general  layout  of  the  new  de- 
velopment is  seen  in  Fig.  12,  and  a  view  in  Fig.  13, 
the  plant  in  that  figure  being  at  the  left,  the  headworks 
directly  behind  it,  the  fore  bay  extending  up-stream 
and  the  dam  at  the  right  up-stream  from  the  chimney 
of  the  Lamson  &  Goodnow  Works.  From  the  pond 
above  the  dam  head  gates  admit  water  into  a  covered 
concrete  conduit  17  ft.  wide  by  12  ft.  6  in.  high  which 
extends  through  the  grounds  of  the  Lamson  &  Good- 
now plant,  600  ft.  to  the  forebay. 

♦Continued   from   page    1136,    December    1    issue. 


timber  head  gates  with  steel  stems  in  each  bay.  Each 
gate  is  operated  by  an  Exeter  Machine  Works,  50,000- 
Ib.  hoist.  One  of  the  gates  has  a  24  by  24-in.  filler 
gate. 

Special  attention  has  been  given  in  the  design  of 
this  inlet  to  prevent  taking  in  surface  ice  or  anchor 
ice.  Above  the  screens  and  headgates  the  breast  wall 
projects  about  6  ft.  with  a  flat  concrete  roof  placed 
so  that  it  will  always  be  under  water,  as  shown  in 
Fig.  12A.  Above  this  roof  an  opening  closed  by 
stop  logs  pierces  the  dam   abutment  and  a   movable 


1170 


PRACTICAL     ENGINEER 


December  15, 1913 


timber  crest  at  the  front  edge  of  the  roof  provides  a 
surface  skimming  effect  so  that  water  may  drain  over 
this  crest  into  the  ice  sluice  and  thus  carry  the  surface 
ice  out  through  the  hole  in  the  dam  abutment.  Partly 
as  a  spillway  from  the  conduit  and  partly  to  care  for 
the  slush  and  anchor  ice,  a  sluice  is  provided  with 
outlet   discharging  below   the   dam    and   located   just 


cept  that  only  one  set  of  switching  apparatus  is  needed 
as  the  No.  3  station  connects  to  the  main  transmission 
line  by  a  branch  line.  The  station  is  of  brick  and  steel 
construction  with  concrete  foundation  and  carrying  the 
river  side  of  the  building  on  arches.  The  control 
switchboard  is  on  the  operating  floor,  opposite  the  gen- 
erators, with  all  cables  for  connecting  to  the  generators 


L/NE  or  OLD 
T/MBER  DAM 


FIG.   32.      PLAN  OF  DAM  AND  INTAKE  OF  NO.  3  PLANT  AT    SHELBURNE  FALLS 


behind  the  gates.  This  opening  has  a  roof  on  which 
the  gate  hoists  are  mounted.  After  passing  through 
a  submerged  and  restricted  opening,  anchor  ice  tends 
to  boil  to  the  surface  and  will  therefore  rise  into  this 
sluice  or  chamber,  from  which  it  may  be  spilled  over 
stop  logs. 


rLOAr/NG  /C£  slu/C/e: 


MO\//\BL£    CREST- 


SUBME/=?G£D 

AND  SURFACE 

SL  u/ce 


OAM 


■S/-  OS/-f  O/?  A  NCHOf? 
/C£   S^U/CE 


FIG.    12A.      SECTION    OF   INTAKE,    SHOWING    ICE    AND    SLUSH 

SLUICES 

At  its  lower  end  the  conduit  discharges  into  a  long 
forebay  or  canal  which  is  partly  excavated  and  partly 
banked  in,  36  ft.  wide  at  the  bottom  and  23  ft.  deep. 
Water  faces  are  rip  rapped  with  embankment  slopes 
2  to  1.  This  canal  is  920  ft.  long  with  the  lower  end 
widened  to  accommodate  the  headworks  for  the  pen- 
stocks. Head  gates,  penstocks  and  waterwheel  con- 
struction are  exact  duplicates  of  those  at  the  No.  4 
plant ;  also  the  electrical  equipment  is  the  same,  ex- 


and  the  buses  carried  in  floor  conduits.  A  gallery  be- 
tween the  first  and  second  floors  carries  the  storage 
battery  for  operating  the  remote  control  switches  and 
an  oil  storage  tank  for  lubrication  and  for  filling  the 
transformer  cases.     Motor  generator  sets,  which  are 
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FIG     15.      GENERAL    CONNECTIONS    OF    NO.    3    PLANT 

located  on  the  operating  floor,  are  in  duplicate,  100  kw. 
capacity,  running  at  125  volts  and  driven  by  2300-volt 
induction  motors  at  900  r.p.m.  From  the  switchboard 
of  No.  3  station  a  2300-volt  power  line  is  carried  out 
to  furnish  power  to  the  plants  and  buildings  in  Shel- 
burne  Falls.  In  other  respects  the  plan  of  connection 
is  the  same  as  for  No.  4  station,  except  that  as  no  lines 
pass  through  the  station  transfer  switches  are  unneces- 
sary. 
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As  shown  in  the  plan  of  station  No.  4,  the  generators 
are  symmetrically  spaced,  22-ft.  centers,  and  are  de- 
signed to  furnish  503  amperes  per  terminal  with  max- 
imum temperature  rise  of  73  deg.  F.  at  full  load  for 
24  hr.,  with  80  per  cent  power  factor ;  and  100  deg.  F. 
rise  with  25  per  cent  overload  for  2  hr.  The  high- 
tension  switches  have  a  capacity  of  150  amperes  at  70,- 
000  volts  and  are  connected  by  leads  to  transformers 
overhead  and  operated  by  solenoids.  For  inside  wiring 
of  the  high-tension  system  copper  tubing  is  used  in 
order  to  give  greater  stiffness.  In  each  station  2  trans- 
formers are  installed,  the  3  phases  being  handled  in  a 
single  transformer  and  each  transformer  having  a  capa- 
city of  3000  kva.  They  are  connected  in  star  on  the  sec- 
ondary, are  oil  filled  and  water  cooled,  and  are  mounted 
on  rails  which  lead  to  a  center  opening  over  I  beams 
which  can  be  removed  and  the  transformer  lowered 
to  the  operating  room  by  means  of  a  Northern  hoist 
of  50,000  lb.  capacity.  For  handling  the  parts  of  gen- 
erators and  other  material  in  the  operating  room  a 
15-ton  hand-operated  crane  made  by  the  Northern 
Machine  Works  is  provided.  Water  for  cooling  the 
transformers  and  the  front  waterwheel  bearings  is  fur- 
nished by  gravity  from  the  wheel  casings,  a  Law- 
rence 1^-in.  centrifugal  pump  driven  by  a  1^-hp. 
110-volt  induction  motor  running  at  800  r.p.m.  handles 
transformer  oil. 

Water  is  piped  to  the  bearings  and  to  the  trans- 
former piping  in  the  second  story  and  discharges 
through  the  tail  race.  That  for  the  transformer  coils 
is  passed  through  a  strainer  before  being  sent  to  the 
cooling  pipes.     Each  transformer  is  placed  in  a  brick 


The  operating  board  is  16  ft.  4  in.  long,  containing 
10  panels,  and  is  placed  70  in.  from  the  wall,  with  a  row 
of  auxiliary  panels  33  in.  from  the  wall.  Rheostats 
for  the  fields  of  exciters  and  generators  are  mounted 
on  the  frame  above.     The  alternating-current  instru- 


FIG.  16.     EXCITER  UNITS  AND  OIL  SWITCH  COMPARTMENTS  FOR 
2300-VOLT  CIRCUITS  WITH  DISCONNECTING  SWITCHES 

ABOVE 

ments  are  all  of  transformer  type  with  no  voltage  over 
250  entering  the  cases,  and  include  the  usual  equipment 
of  recording  and  indicating  voltmeters,  ammeters,  syn- 
chroscope,   power    factor    indicator,    wattmeters,    fre- 


FIG.  14. 


GENERATORS,  GOVERNORS,  SWITCHBOARD,  TELEPHONE   BOOTH  AND  CHIEF  OPERATOR'S  OFFICE  IN  SHELBURNE 

FALLS  PLANT 


and  concrete  well  with  one  wall  removable  so  that  it 
can  be  taken  out  in  case  of  emergency.  This  well 
catches  oil  from  any  leakage  and  in  case  of  emergency 
the  oil  from  the  well  and  the  transformer  can  be 
dumped  into  the  river  through  a  quick  opening  valve 
and  a  3-in.  outlet  pipe. 


quency  indicator  testing  jacks  and  a  Tirrell  regulator. 
The  station  is  connected  in  delta  on  the  low-tension 
side  and  star  on  the  high-tension,  with  neutrals 
grounded.  On  the  front  of  the  board  is  a  diagram  in 
copper  of  dummy  buses,  showing  by  a  bull's-eye  the 
conditions  of  each  oil  switch  and  disconnecting  switch 
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and  just  how  the  station  is  operating.  In  the  No.  3 
station,  2  exciter  panels  are  provided,  3  generator  pan- 
els, 2  transformer  panels,  one  main  line  panel  and  a 
local  feeder  panel  for  the  Shelburne  Falls  power  line. 
Untreated  oil  is  stored  in  tanks  on  the  first  floor 
and  used  for  lubricating  purposes.  On  the  gallery  is 
located  an  oil  filter  press  and  pump  which  draws  the 
untreated  oil  and  passes  it  into  the  dry  oil  tank,  from 
which  the  supply  is  drawn  to  fill  the  transformer 
cases.  This  oil  enters  the  top  of  the  cases  and  is  drawn 
ofif  either  to  the  untreated  tanks  for  purification  or  in 
emergency  into  the  tail  race.  The  water  is  piped  from 
the  wheel  casings  and  forced  through  the  bearings  and 
transformer  piping  continuously. 
No.  2  Plant 

POLLOWING  on  down  stream  from  plant  No.  3, 
we  pass  the  development  of  the  Greenfield  Electric 
Light  &  Power  Co.,  at  Gardner  Falls,  where  a  head  of 
39  ft.  is  utilized  to  develop  800  kw.  at  10,000  volts, 
the  backwater  of  this  plant  reaching  practically  up 
to  the  tail  race  of  the  No.  3  plant  of  the  New  England 


sluices,  each  protected  by  stop  log  grooves  and  round 
bar  screens  and  provided  with  a  48-in.  Chapman  gate 
valve  with  rising  stem.  The  openings  to  the  surface 
sluices  have  stop  log  grooves  and  timber  gates 
which  may  be  operated  so  as  to  permit  the  waste 
water  to  flow  either  over  or  under  them.  The  total 
capacity  of  the  sluices  is  about  4000  cu.  ft.  a  second, 
which  will  prevent  the  rise  of  many  smaller  floods 
above  the  top  of  the  flash  boards.  At  the  power  house 
just  below  the  dam  the  normal  head  will  be  58  ft.,  the 
short  pen  stocks  and  draft  tubes  being  practically  all  in 
concrete,  as  shown  on  the  cross  section.  The  headgate 
equipment  is  similar  to  that  at  the  other  2  plants,  also 
the  water  wheels,  generators,  transformers  and  switch- 
ing equipment.  The  main  line  passes  through  the  sta- 
tion, and  the  connections,  therefore,  are  the  same  as  for 
plant  No.  4. 

Transmission  Lines 

'pHREE  types  of  pole  construction  are  used  on  the 

system,  the  wood  pole  with  cross  arms  of  straight 

or  wishbone  type,  and  pin  type  insulators  for  20,000 
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FIG.  18.     SYSTEMS  FOR  OIL  A\D  W.VTER  FOR  COOLIXG  BEARINGS    AND    TRANSFORMERS 


Power  Co.  Below  this  Gardner  Falls  plant  is  located 
the  No.  2  plant  of  the  New  England  Power  Co.,  at  a 
point  about  3  miles  from  the  No.  3  plant.  Here  a  dam 
90  ft.  high,  in  maximum  section,  by  450  ft.  long  con- 
sists of  an  ogee  spillway  376  ft.  long,  a  30-ft.  sluice 
section  and  76  ft.  of  headworks  joined  to  a  62-ft.  shore 
abutment.  Provision  is  made  for  carrying  7  or  8  ft. 
of  flash  boards.  The  power  house  is  located  just 
below  the  penstock  headworks,  which  have  their  crest 
16  ft.  above  the  top  of  the  spillway.  Directly  below 
the    surface    sluices    are    2    submerged    Venturi    type 


volts  or  under;  the  A  frame  steel  tower  with  pin 
type  insulators  for  66,000  volts  and  the  square  steel 
tower  with  suspension  insulators  for  110,000  volts. 
At  the  present  time  66,000  volts  is  the  highest  carried, 
but  later  it  is  intended  to  carry  110,000  volts  on  the 
trunk  line,  which  will  run  from  upper  Deerfield  plants 
along  the  Deerfield  River  to  Hoosac,  Shelburne 
Falls,  and  then  across  country  to  Ware  and  Millbury, 
and  by  a  future  loop  to  Providence,  a  distance  of  125 
miles.  This  line  loops,  as  shown  on  the  transmission 
map,  with  a  line  from  Vernon  through  Fitchburg,  Clin- 
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ton  and  Worcester  to  Millbury,  where  a  large  substa- 
tion is  established  to  tie  the  2  lines  together. 

A  feature  of  the  system  is  the  fact  that  by  recipro- 
cal agreement  with  some  of  the  light  and  power  com- 
panies to  whom  the  Connecticut  River  Transmission 
Co.,  sells  large  blocks  of  power,  their  steam  generating 


/0-4/?/-  seen  ON  A  -A 


PART  SECT/ ON  B  -B 


plants  supply  current  to  the  system  at  any  time  when 
it  may  be  needed  to  supplement  the  company's  own 
auxiliary  steam  plants.  In  the  present  development, 
the  first  line  to  be  built  was  that  from  Vernon  to  Shel- 
burne  Falls  with  A  frame  towers,  as  shown  in  Fig.  23. 
Power  was  used  from  this  line  in  drilling  the  tunnel  at 
the  No.  4  plant  and  in  other  construction  work.     The 


FIG. 


17.   DETAILS  OP  STORAGE   BATTERY, 
TOILET  ARRANGEMENT 


OIL     TANK     AND 


FIG.     21.       NO.    2    PLANT    FROM    DOWNSTREAM,     SHOWING    SUB 
MERGED  AND  SURFACE  SLUICES  AND  FLASH  BOARDS 


wire  used  on  this  system  is  No.  1,  medium  hard, 
7-strand  copper  conductor  on  the  electric  circuits,  and 
3^-in.  copper-clad  stranded  for  the  ground  line.  A 
telephone  line  of  No.  5  copper-clad  wire  is  also 
installed.  This  line  is  20  miles  long,  has  13  towers 
to  the  mile,  and  each  mile  there  is  one  tower  made 
of  2  A  frames  tied  together  into  a  square  tower, 
also  the  square  towers  are  used  at  angles,  and  where, 
from  the  contour  of  the  country,  long  spans  are 
necessary.  Two  heights  of  towers  are  used,  according 
to  the  ground  surface,  35  and  41  ft.  to  the  bottom  cross 
arms.  The  power  wires  are  transposed  once  in  the 
length  of  the  line,  and  the  telephone  wires  every  other 
pole. 


\mmwr-'Wm  "mxia  ia    vokJtarm  --taK^j* 


FIG.  19.     DAM,  HEADWORKS  AND  LINE  CONSTRUCTION  AT  PLANT      NO.     2,     UPPER    BARDWELLS 
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Arrangement  of  the  line  wires,  where  they  come 
into  a  station,  is  shown  in  the  section  of  plant  No.  2, 
Fig.  20.  The  line  wires  are  dead  ended  by  suspension 
insulators  which  are  fastened  to  the  station  wall. 
From  these  line  wires,  taps  are  carried  to  insulators 
on  a  steel  framework  on  the  roof,  as  shown  in  the  sec- 
tional view  and  in  the  photographs  of  the  stations. 
These  taps  lead  to  horn  gaps  of  the  ground  wires  and 
from  them  leads  are  taken  through  roof  insulators  to 
the  disconnecting  switches  in  the  station  below.     The 


Leads  from  the  taps  to  the  station  are  spaced  5  ft. 
centers  and  carried  through  5-part  Thomas  Roof 
Bushings,  shown  in  Fig.  22.  The  selector  switches 
are  all  mounted  on  the  roof,,  outside  the  station,  as 
indicated  in  the  connection  diagram  of  No.  4  plant. 
Brilliant  illumination  of  the  roof  by  means  of  16  cp. 
incandescent  lamps  in  waterproof  sockets  is  provided, 
so  that  necessary  switching  operations  may  be  carried 
on  there  at  night. 


^\t\//TC/-/B  OAf:?D 


FIG.   20.      SECTION  OF   NO.  2   PLANT  AND  HEADWORKS,   SHOWING      PENSTOCKS   AND   ARRANGEMENT    OF    MACHINERY 


insulators  for  supporting  the  wires  on  the  roof  are 
built  with  4  petticoats  and  mounted  on  horizontal 
framing  made  of  steel  I  beams  joined  in  latticed  con- 
struction and  with  diagonal  bracing  top  and  bottom. 
The  lines  are  spaced  8  ft.  apart  horizontally  and  are 
carried  10 -ft.  above  the  roof.  The  steel  framing  is 
supported  by  uprights  with  their  feet  in  the  concrete 
of  the  roof  and  with  copper  flashing  and  asphaltum 
seal. 


From  station  No.  4  to  the  Hoosac  Tunnel  plant 
square  towers  are  used,  10  to  the  mile,  and  50  ft. 
high  to  the  cross  arms,  75  ft.  to  the  tip.  The  wires 
are  strung  on  suspension  insulators  of  the  Locke  type, 
the  power  wires  being  of  No.  1  hard  drawn  copper, 
3  strands,  and  the  ground  wire  of  5/16-in.  copper 
clad.  The  telephone  wire  is  run  on  a  separate  wood 
pole  line  with  25-ft.  poles,  30  to  the  mile,  and  consists 
of    No.    10    copper    clad    wire    transposed    every    fifth 
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pole.  The  line  from  Providence  to  Shelburne  Falls 
is  of  the  same  type  towers,  but  has  heavier  conduc- 
tors, these  being-  No.  00,  7-strand,  and  a  {ground  wire 


t-f 


TERMMALS  rOF?  *% 
SOL/D  W/RE 


FIG.    22. 


DETAIL    OF    ROOF    INSULATOR    FOR    HIGH    TENSION 
WIRING 


FIG.    24.      SQUARE   TOWER   WITH    SUSPENSION   INSULATORS   FOR 
110,000-VOLT   CIRCUITS 

power  wires  are  transposed  every  20  miles.    The  loop 
wire  from  Millbury  to  Worcester,  Fitchburg  and  Ver- 

rs-in.    galvanized    steel    stranded,    the    telephone    line      "^^  '^  carried  on  square  galvanized  steel  towers  with 

being  of  No.  6  copper  clad  on  separate  poles.     For  the      P"^    type    msulators.      Leading    from    this    loop    are 

suspension  insulators  on  the  110,000-volt  line,  6  disks 

are  used  for  the  suspension  and  7  for  the  strain.     The 


'imm 


FIG     23       A    FRAME    TOWER    FOR    (iO.oOO-VOLT    LINES    WITH    PIN       FIG.    25.      WISHBONE    TYPE    I.VSll-.Vl'OK    AND    WOOD 

INSULATORS  -^'^    USED    ON    GARDNER-BARRE    LINE 


POLE    LINE 
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local  lines  from  Gardner  to  Barre,  and  to  Troy  and 
Jeffrey,  N.  H.,  these  being  of  wood  pole  construction 
to  ft.  to  the  cross  arm,  35  poles  to  the  mile  and  carry- 


FTG. 


SWITCHING    STATION    AND    CROSSOVER    AT    AMHERST 
WITH  TURNER'S  PALLS  SYSTEM 


ing  No.  6  copper  clad  wire  on  wishbone  cross  arms 
with  66,000-volt  pin  type  insulators.  The  ground  wire 
is  the  same  as  the  power  wire  and  the  telephone  wire, 


switching  station  to  connect  the  transmission  line 
from  Shelburne  Falls  to  Millbury  with  the  system  of 
the  Amherst  Power  Co.,  having  a  hydraulic  develop 
ment  at  Turner's  Falls.  Fig.  26  gives  a  view  of  this 
switching  station  and  Fig.  27  shows  the  details  of  the 
arrangement.  From  the  diagram  of  connections  it  is 
clear  that  either  circuit  of  either  system  may  be 
switched  on  to  the  corresponding  circuit  of  the  other 
system,  feeding  current  in  or  taking  current  out,  as 
may  be  necessary,  through  the  transformers,  the  oil 
switches  and  the  meters. 

In  conclusion,  our  acknowledgment  is  due  to  the 
officials  of  the  power  construction  company,  and  to 
its  engineering  staff  for  courtesies  in  furnishing  data 
in  regard  to  the  article,  for  hospitality  on  our  visits 
to  the  various  plants  and  for  blueprints  and  photo 
graphs  of  the  installations. 

All  engineering  and  construction  work  on  the  Deer- 
field  development  has  been  carried  out  under  the  direc- 
tion of  the  Power  Construction  Company  of  Shelburne 
Falls,  Mass.  In  addition  to  the  staff  mentioned  on 
page  1127,  Frederick  P.  Stearns  has  also  acted  as  con- 
sulting engineer  on  the  Somerset  Dam  in  particular. 
The  Somerset  Dam,  the  principal  transmission  lines 
and  much  of  the  work  at  the  various  plants  has  been 
carried  out  directly  by  the  Construction  Company, 
while    the    remaining   work   has    been    subcontracted. 
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FIG.    27.       DETAILS    OP    AMHERST    CROSSOVER    AND    SWITCHING     STATION 


which  is  carried  on  the  same  poles,  is  No.  10  copper 
clad.  In  all  cases  of  pole  lines  a  60-ft.  right  of  way 
has  been  cleared  and  for  the  tower  lines  a  100-ft. 
space. 

Another  peculiar  feature  in  the  transmission  sys- 
tem  is  the  establishment  at    Leverett,    Mass.,    of    a 


Baker,  Ayling  &  Co.  of  Boston  have  acted  as  bank- 
ers and  fiscal  agents  for  the  allied  Connecticut  River 
Power  Co.  and  New  England  Power  Co-  interests. 
Chace  &  Plarriman,  Inc.,  also  of  Boston,  have  largely 
conceived  and  worked  out  the  propositions  and  are  in 
intimate  touch   with  their  management. 
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LITTLE  ICE  PLANTS  IN  GERMANY 

High   Economy   Reached   By   Employment   of   Labor  Saving  Devices  and  the  Locomobile 

By  Sterling  H.  Bunnell 


WE  are  familiar  with  the  cry  that  the  small  busi- 
ness has  no  chance  for  success  in  these  days; 
however,  great  size  does  not  always  bring 
success,  nor  need  small  size  insure  failure. 
It  is  when  the  small  concern  becomes  large  without 
•changing  its  methods  from  those  proper  only  for  a 
small  business,  or  when  it  is  organized  with  all  the 
complications  proper  for  a  great  corporation,  that  fail- 
ure is  invited  from  the  first.  Ice  manufacturing  plants 
in  America  are  often  of  great  size.  They  produce 
clear    ice    in    large    blocks,    from    condensed    exhaust 
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Steam,  at  a  cost  which  allows  them  a  good  profit.  Small 
plants,  however,  are  generally  designed  on  lines  so 
nearly  identical  with  the  large  plants,  that  the  inter- 
est, upkeep,  power  and  labor  charges  are  nearly  as 
great  in  small  as  in  large  plants.  The  cost  per  pound 
of  ice  produced  becomes  so  high  accordingly  that 
nothing  but  high  selling  prices  and  absence  of  com- 
petition can  save  the  small  plant  from  being  swamped 
l>y  its  operating  costs. 

It  is  interesting  to  observe  the  features  of  some 
small  ice  plants  which  meet  successfully  conditions 
even  more  difficult  than  generally  exist  in  this  country, 
hi  German  cities,  ice  is  frequently  furnished  by  the 
large  breweries  without  charge  to  households  purchas- 
ing beer  for  home  consumption.  In  consequence,  the 
market  for  ice,  and  the  price  as  well,  are  limited.  Man- 
ufactured ice  for  sale  to  the  consumers  not  supplied 
by  the  breweries,  must  be  made  in  small  plants,  and 
by  the  most  economical  methods.  In  Munich  is  a 
plant  operated  by  a  water  wheel  of  the  breast  type, 
under  a  very  low  head.  The  compressor  is  rope  driven 
from  a  jackshaft,  and  the  refrigerant  is  carbon  dioxide. 
The  expansion  coils  are  placed  in  a  brine  cooling  tank, 
from  which  brine  is  circulated  through  the  ice  making 
tank  by  a  pump.  As  the  water  supply  of  Munich  is 
exceptionally  clear  and  healthful,  though  hard,  no 
expense  is  incurred  for  distilling  the  water,  or  for  re- 
moving the  dissolved  air  by  heating  and  boiling  away 
part  of  the  water  and  then  cooling  it  again  ready  for 
filling  the  ice  cans. 


The  usual  American  practice  is  to  provide  an 
extremely  light  crane  and  to  pull  1  or  at  most  2  cans 
every  5  min.,  then  empty  and  refill  them  with  water. 
This  requires  the  constant  labor  of  1  or  3  men.  In 
the  small  German  plant,  all  the  cans  in  a  full  row- 
across  the  tank  are  secured  in  a  frame,  so  that  they 
can  be  lifted,  transported,  thawed  and  handled  to- 
gether. The  row  of  cans  is  usually  refilled  from  a 
corresponding  row  of  nozzles  controlled  by  a  single 
valve.  After  refilling  with  water,  the  frame  with  its 
cans  is  carried  over  the  tank  by  the  crane  and  lowered 
into  the  space  at  the  end  farther  from  the  thawing 
tank.  To  fill  the  gap  left  by  the  previous  removal 
of  the  row  of  cans,  all  the  can  frames  are  pushed 
for\yard  by  the  operation  of  pushers,  driven  by  pinions 
and  racks.  The  pushers,  by  moving  slowly  forward, 
shove  all  the  can  frames  forward  toward  the  opposite 
end  of  the  tank.  In  this  way  it  is  made  possible  to 
insert  the  cans  of  water  to  be  frozen,  always  at  the 
end  of  the  tank  nearest  the  brine  outlet,  and  to  pull 
the  finished  ice  from  the  opposite  or  colder  end. 

The  ice  is  made  reasonably  clear  during  the  pro- 
cess of  freezing  by  a  stirring  rod  in  each  can.  The 
rods  are  connected  to  wooden  staves  long  enough  to 
reach  entirely  across  the  tank.  After  lowering  the 
row  of  cans,  a  staff  of  rods  is  placed  in  position,  a 
rod  projecting  down  to  the  bottom  of  each  can,  the 
ends  of  the  staff  resting  on  reciprocating  bars  at  each 
side  of  the  tank.  The  bars  are  moved  continuously 
by  gearing  and  carry  the  cross-staves  resting  on  them, 
with  the  attached  rods,  back  and  forth,  thus  stirring 


FIG.    2.      LIFTING   ENTIRE   ROW  OF   CANS   TOGETHER 

the  water  during  the  process  of  freezing  and  dislodg- 
ing the  air.  As  the  cans  are  moved  forward  after 
each  completed  row  is  pulled,  the  rods  attached  to 
the  staves  move  forward  with  the  cans.  As  each 
row  of  cans  reaches  a  position  distant  3  or  4  rows 
from  the  pulling  position,  its  rods  are  removed  to 
permit  the  ice  to  close  solid. 

With  this  system   of  handling  the  cans  together 
instead  of  singly,  it  requires  but  a  few  minutes  labor 
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of  one  man  at  intervals  to  do  all  the  work  in  con- 
nection with  the  ice  tank,  and  the  rest  of  the  work- 
man's time  is  available  for  weighing  ice,  loading 
wagons,  and  all  the  incidental  work  of  the  plant.  In 
the  Munich  plant  described,  there  was  but  one  man 
employed  for  all  the  work  of  the  plant,  and  his  time 
was  not  fully  occupied. 

Another  interesting  small  plant  is  located  at  Lud- 
wigshafen.  Electric  power  is  supplied  to  small  and 
large  users  here  as  elsewhere  throughout  Germany, 
from  large  central  stations,  by  lines  reaching  practi- 
cally every  point  in  city  and  country,  and  the  rate 
is  only  1^  cents  per  kilowatt-hour.  The  refrigerant 
used  in  this  plant  is  sulphur  dioxide.  The  water 
supply  for  condensing  and  ice  making  is  pumped  from 
a  well  on  the  premises,  and  is  quite  cold.  The  water 
for  ice  making  is  filtered,  but  not  boiled  or  deaerated. 
The  same  features  of  handling  the  cans  a  row  at  a 
time,  and  of  agitating  the  water  during  freezing  by 
rods,  are  found  here  also.  The  labor  cost  of  this  plant 
is  accordingly  extremely  low. 


!iiii  nil! 


FIG.    3.      DUMPING    ENTIRE    ROW    OP    CANS 

Remarkable  economy  is  obtained  in  a  small  steam 
driven  ice  making  plant  at  Mannheim.  The  fuel  used 
here  is  wood  sawdust,  and  the  steam  power  plant  is  a 
Lanz  "locomobile"  or  complete  portable  unit  con- 
sisting of  an  internally-fired  horizontal  high-pressure 
boiler,  a  compound  engine  mounted  on  it,  superheater, 
reheater,  and  condenser,  and  air  and  feed  pumps  direct 
.connected  to  the  engine  shaft.  The  locomobile  could 
■produce  a  horsepower  on  l^i  lb.  of  good  coal  and 
does  produce  a  horsepower  on  about  3^  lb.  of  saw- 
dust. The  ice  making  apparatus  consists  of  an  am- 
monia compressor,  belt  driven  by  the  locomobile,  an 
atmospheric  condenser  of  usual  form  located  on  the 
roof,  a  can  ice  making  outfit,  with  stirring  rods,  and 
a'  crane  and  hoist  for  pulling  complete  rows  of  cans 
in  the  same  manner  as  in  the  other  plants  described 
above.  The  labor  employed  comprises  fireman,  engi- 
neer and  one  man  to  pull  and  refill  cans,  lower  ice 
to  storage  bv  an  elevator  provided,  and  load  and  check 
off  ice  as  delivered  to  wagons  for  sale. 

The  owner  and  engineer  of  this  plant  stated  that 
the  daily  output  was  67,500  kg.  of  ice  per  day,  and  the 
fuel  consumption  was  9000  kg.  of  sawdust  per  day. 
showing  a  production  of  7^^  lb.  of  ice  per  pound  of 
sawdust.  This  figure  looks  impossible,  for  it  would 
mean  at  least  18  lb.  of  ice  per  pound  of  coal,  yet 
calculation  shows  that  it  is  within  easy  reach.  Start- 
ing, with  water  at  about  70  deg.,  a  ton  can  be  frozen 
with  not  over  1.4  tons  of  refrigerating  capacity,  re- 
quiring little  more  than  2  hp.   for  24  hr.   obtainable 


from  about  2;^  lb.  of  coal  per  hour  burned  in  the  loco- 
mobile. The  amount  of  sawdust  claimed  to  be  burned 
is  11  lb.  per  hour  per  ton  of  ice  made,  which  would 
allow  over  4^  lb.  of  sawdust  as  equivalent  to  a  pound 
of  coal,  which  is  liberal. 

^"^  bile  this  remarkable  economy  is  obtained  in  a 
plant  operating  without  the  extra  expense  of  produc- 
ing transparent  ice  from  warm  distilled  water,  it  is 
easy  to  show  that  the  usual  results  produced  in  mak- 
ing the  best  ice  are  far  below  easy  possibilities.  By 
the  use  of  multiple  efifect  evaporators  with  a  duty  of 
only  40  lb.  of  water  produced  per  pound  of  coal,  or 
50  lb.  of  coal  per  ton  of  water,  the  extra  coal  con- 
sumption required  for  making  pure,  transparent  ice 
would  be  only  2.1  lb.  per  hour  per  ton  of  ice  pro- 
duced per  day.  Adding  this  to  the  amount  required 
for  power  in  the  economical  locomobile,  or  2J^  lb.,  the 
total,  4.6  lb.,  is  at  the  rate  of  one  pound  of  coal  to 
18  lb.  of  ice.  The  average  American  ice  plant  requires 
5  lb.  of  coal  per  hour  per  engine  horsepower,  and  2^ 
hp.  per  ton  of  ice,  making  12^/^  lb.  of  coal  per  hour  per 
ton  of  ice,  to  be  compared  with  4.6  lb.  above;  or  6^ 
lb.  of  ice  per  pound  of  coal,  to  be  compared  with  18 
lb.,  obtainable  by  using  really  economical  methods. 


MIXED-PRESSURE  STEAM 
TURBINE* 

A  Mixed-Pressure  Turbine  Installation 

By  E.  D.  Dickinson 

A  DESCRIPTION  of  a  specific  installation  may  be 
of  interest  in  showing  under  what  severe  condi- 
tions a  mixed-pressure  turbine  will  operate  suc- 
cessfully. Figures  8  and  9  show  charts  of  the 
low-pressure  steam  supply.  From  Fig.  8  it  will  be  seen 
that  the  supply  was  interrupted  at  the  rate  of  24  times 
an  hour,  and  during  this  time  the  machine  would  auto- 
matically change  over  and  carry  the  same  load  on  high- 
pressure  steam.  Figure  9  shows  how  the  regenerator 
would  carry  the  load  for  several  minutes  after  it  had 
been  in  operation  a  sufficient  time  for  the  water  to 
become  thoroughly  heated.  According  to  the  chart, 
the  turbine  carried  its  load  approximately  1500  kw., 
for  about  1.8  min.  on  low-pressure  steam  furnished  by 
the  regenerator.  From  the  chart,  the  pressure  drop 
on  the  regenerator  was  2  lb.  The  regenerator  in  this 
installation  holds  240,000  lb.  of  water.  From  the 
curve  of  Fig.  6,  for  a  range  of  pressure  between  17 
and  15  lb.  absolute,  152  lb.  of  water  will  generate  1  lb. 
240,000 

of  steam ;  therefore  =  1580  lb.  of  steam  re- 

152 
generated.     Under  operating  vacuum   conditions,  the 
turbine  would  take  approximately  36  lb.  per  kilowatt- 
hour  =0.6  per  kilowatt-minute;  0.6  X  1500  kw.  =  900 
1580 

lb.  per  min.  =1.75  min.  out  of  the  15  min.  or 

900 
11.6  per  cent  of  the  time  of  low-pressure  operation. 
Records  for  one  month  showed  that  the  regenerator 
carried  the  turbine  for  11.5  per  cent  of  the  time  of  low- 
pressure  operation;  also,  that  the  turbine  operated  39 
per  cent  of  the  time  high  pressure  and  61  per  cent  of 
the  time  low  pressure.  Therefore  the  regenerator  car- 
ried the  load  for  7  per  cent  of  the  time  of  operation. 
After  making  allowances  for  power  used  by  auxiliaries, 
etc.,  there  was  a  net  output  for  the  month,  generated 

*Oontinued  fi-om  page  1130,  December  1   issue. 
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by  low-pressure  steam,  of  298,500  kw.-hr.  298,500  X 
0.3  cents  per  kw.-hr.  =  $895.50  per  month.  Allowing 
for  labor  and  supplies,  a  profit  of  approximately 
$758.00,  or  $909G  per  year  should  be  credited  to  the 
investment. 

In  estimating-  the  cost  of  a  low-pressure  turbine 
installation,  due  allowance  must  be  made  for  the  cost 
of  necessary  boilers,  turbine,  condensers,  etc.,  to  gen- 
erate the  same  power  on  high-pressure  steam.  That 
is,  the  net  value  of  power  generated  on  low-pressure 
steam  is  the  interest  on  the  difiference  between  the  cost 
of  a  low  and  a  complete  high-pressure  installation. 

During  a  considerable  portion  of  the  periods  of 
low-pressure  operation  there  was  an  excess  of  low- 
pressure  steam,  and  therefore  an  increase  in  the  re- 
generator capacity  would  have  increased  the  total 
power  generated  by  low-pressure  steam.  The  least 
expensive  method  of  securing  the  extra  capacity  is 
to  arrange  the  regenerators  so  that  they  will  continue 
to  give  ofT  steam  at  pressures  below  atmosphere.  The 
following  calculations  will  show  approximately  the 
extra  power  that  should  be  regenerated  with  the  ar- 
rangement shown  in  Fig.  7. 

Between  15  and  13  lb.  average  load,  1500  kw.  at 
40  Jb.  per  kw.-hr. 

Between  13  and  10  lb.  average  load,  1200  kw.  at 
42  lb.  per  kw.-hr. 

Between  10  and  8  lb.  average  load,  830  kw.  at 
48  lb.  per  kw.-hr. 

Regenerators  contain   240,000  lb.  water. 


FIG.    8.      CHART    SHOWING   LOW-PRESSURE   STEAM    SUPPLY 

For  a  pressure  range  of  15  to  13  lb.  abs.,  135  lb. 
water  will  regenerate  1  lb.  of  steam. 
240,000 

=1777  lb.  steam  regenerated. 

135 
40  lb.  per  kw.-hr.  =  0.G6  lb.  per  kw.-min. 
0.66  X  1500  kw.  =  1000  lb.  per  min. 
1777 
.=  1.77   min. 


Similarly,  between  13  and  10  lb.  absolute,  there 
would  be  regenerated  4400  kw.-min.;  and  between  10 
and  8  lb.  absolute,  there  would  be  regenerated  3090 
kw.-min. 

Total  power  regenerated  at  one  time  =  10,070 
kw.-min. 

Time  required  for  pressure  to  drop  =  3  -(-  minutes. 

Assume  that  twice  per  hour  the  engine  is  down 
for  over  3  min.,  after  the  pressure  in  the  regenerators 
has  dropped  to  atmosphere  and  after  the  engine  has 


_^  _  J  «,™f. 


1000 

1.77  X  1500 


2655  kw.-min. 


FIG.  9.   CHART  SHOWING  PERFORMANCE  OF  REGENERATOR 


been  running  for  a  sufficient  length  of  time  to  heat 
the  water  to  213  deg.  F.  Then  there  will  be  developed 
from  steam  below  atmospheric  pressure  2  X  10,070  = 
20,140  kw.-min.  per  hour,  or  336  kw.-hr.  per  hour. 

In  one  month  of  550  hr.  operation,  there  would  be 
developed  185,000  kw.-hr.  per  month.  Making  allow- 
ance for  power  used  for  auxiliaries,  etc.  (approximate- 
ly 25  per  cent),  there  remains  138,500  kw.-hr.  net  per 
month.  Allowing  0.3  cents  per  kw.-hr.  for  the  power 
less  0.058  cents  per  kw.-hr.  for  cost  of  labor,  there  re- 
mains 0.242  cents  per  kw.-hr.  net,  138,500  X  0.242  = 
$335.00  per  month,  or  $4000  per  year  additional,  which 
might  be  credited  to  the  installation. 

These  figures,  of  course,  are  approximate,  and 
would  vary  with  the  character  of  the  operation.  It  is 
readily  conceivable,  however,  that,  under  certain  con- 
ditions of  operation,  even  greater  credit  would  have 
to  be  given  the  turbine  and  regenerator  and  that  only 
at  infrequent  intervals  would  the  turbine  carry  full 
load  on  high-pressure  steam. 

Local  conditions  must  all  be  carefully  investigated 
and  thoroughly  understood,  before  recommendations 
can  be  made  as  to  the  type  of  machine  best  suited  for 
any  particular  case.  There  are  undoubtedly  many 
places  where  the  installation  of  a  mixed  pressure  tur- 
bine would  give  the  best  returns  on  the  money  in- 
vested for  increased  generating  capacity,  whether  this 
be  considered  on  the  basis  of  a  lower  cost  per  kilowatt- 
hour  generated,  or  the  increased  output  as  interest  on 
the  money  invested. — General  Electric  Review. 


1180 


PRACTICAL     ENGINEER 


December  15, 1913 


HEATING  AND  VENTILATING  LARGE  BUILDINGS 


Air  Filters  and  Washers 

By  Chas.  L.  Hubbard 


THE  fact  that  i  cu.  in.  of  city  air  is  estimated  to 
contain  an  average  of  3,000,000,  or  more,  dust  par- 
ticles, shows  the  importance  of  providing  some 
method  of  filtering  or  purifying  it  before  it  is  dis- 
tributed for  use  in  a  building.  The  dust  of  cities  is  made 
up  largely  of  sand,  ashes,  soot,  pulverized  excreta  of 
animals,  lime,  brick  dust,  and  steel  abrasions  from  ele- 
vated and  street  car  rails.  In  addition  to  these,  there 
are  masses  and  clusters  of  many  kinds  of  micro-organ- 
isms. Although  dust  may  be  annoying,  it  is  not  danger- 
ous, unless  it  contains  the  living  germs  of  various 
diseases.  This  may  occur,  however,  in  large  cities  where 
dust  is  allowed  to  accumulate  and  where  the  street-clean- 
ing service  is  limited  or  not  properly  carried  out.  While 
the  removal  of  dust  from  the  air  employed  for  ventilating 
purposes  is  chiefly  to  prevent  it  from  soiling  the  building 
and  its  contents,  still  dust  containing  disease  germs  may 
also  be  removed,  thus  rendering  the  air  more  healthful 
for  breathing;'. 


^ 
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PIG.    1.      TYPICAL    AIR    WASHER    AND    PURIFIER 

Air  washing  or  purifying  is  wholly  a  mechanical 
process,  and  the  germs  are  simply  washed  out  with  the 
(lust  which  contains  them,  and  not  killed.  In  addition 
to  the  above,  washing  the  air  gives  it  a  freshness  and 
renders  it  less  irritating  to  the  air  passages  of  the  throat 
and  nose. 

The  older  method  of  filtering  the  air  supply  was  by 
means  of  cheese  cloth  or  other  open  material.  While 
this  material  will  remove  the  coarser  particles  of  dust,  it 
requires  a  large  filtering  surface,  else  it  will  materially 
cut  down  the  air  supply.  Furthermore,  cloth  filters  must 
be  frequently  cleaned,  because  the  accumulation  of  dust 
clogs  the  openings,  thus  preventing  the  free  passage  of 
air  through  them.  In  order  to  be  of  any  practical  value, 
such  a  large  area  is  required  as  to  prohibit  its  use  in 


city  buildings;  furthermore,  the  work  of  cleaning  is  an 
important  matter  to  be  considered,  as  in  many  cases  this 
must  be  done  once  in  24  hr.  to  prove  effective. 

The  obstacles  in  the  way  of  dry  filters  have  led  to 
the  development  of  the  air  washer,  of  which  there  are 
many  different  designs  in  satisfactory  use  at  the  present 
time. 

A  typical  washer  or  purifier  is  shown  in  plan  and 
elevation  in  Fig.  i,  and  will  serve  to  illustrate  the  prin- 
ciples upon  which  a  large  class  operate.  The  apparatus 
consists,  first,  of  a  tempering  coil  for  raising  the  tem- 
perature of  the  incoming  air  above  the  freezing  point, 
although  in  some  cases  this  is  dispensed  with  and  steam 
coils  are  used  for  warming  the  circulating  water;  second, 
a  spray  chamber  and  tank  of  galvanized  iron,  copper  or 
concrete,  the  former  containing  a  number  of  spray  heads 
for  producing  a  sheet  of  water  through  which  the  air 
must  pass.  In  some  types,  the  water  merely  falls  from 
the  ceilings ;  in  others,  it  is  sprayed  in  thin  sheets  at  right 
angles  to  the  air  currents;  while  in  others,  it  falls  like 
rain  over  the  edges  of  troughs  at  right  angles  to  the  air. 
The  trough  or  reservoir  at  the  bottom  is  for  catching  the 
water  after  it  has  served  its  purpose  in  washing  the  air. 

The  third  part  of  the  equipment  is  an  eliminator  for 
removing  the  water  from  the  air.     This  is  usually  con- 
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FIG.  2.    AIR  PURIFYING  APPARATUS  EMPLOYING  INCLINED 
VERTICAL    BAFFLES 


structed  of  galvanized  iron  or  copper  and  acts  upon  the 
same  principle  as  a  steam  separator ;  that  is,  the  sudden 
changes  in  direction  of  the  air  cause  the  moisture  and 
dirt  to  catch  upon  the  blades  of  the  eliminator  and  drain 
into  the  tank  below. 

Efficiency  of  the  apparatus  depends  largely  upon  the 
design  and  construction  of  the  eliminators,  in  which  the 
baffles  may  be  either  vertical,  horizontal,  curved,  angled 
or  hooked.  The  water  for  the  spray  is  circulated  under 
a  pressure  of  10  to  30  lb.,  depending  upon  the  type  of 
nozzle  used. 

As  previously  stated,  certain  spray  nozzles  produce  a 
thin,  solid  sheet  of  water ;  others,  a  coarse,  rain  effect ; 
and  still  others  produce  a  fine  spray  or  mist,  discharged 
in  the  direction  of  the  air  flow  through  the  chamber. 
It  has  been  found  by  experience  that  the  air  is  most 
thoroughly  washed  by  passing  it  through  the  coarser 
spray,  while  the  cooling  effect,  which  is  desirable  in  sum- 
mer, is  greater  with  a  fine  spray  or  mist.  In  some  cases 
the  2  effects  are  combined  in  the  same  apparatus  by  the 
use  of  a  specially  designed  nozzle. 
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designed   in  the  larj^er   sizes,  over  8   ft. 


in  height. 


for 


The  water  is  circulated  by  means  of  a  small  centrifu 

gal  pump,  usually  driven  by  an  electric  motor.    The  sue-  an  air  velocity  of  500  ft.  per  min.  over  the  gross  area  of 

tion  of  the  pump  connects  with  the  tank  or  well  at  the  the  eliminator,  and  for  a  velocity  of  450  in  the  larger 

bottom  of  the  eliminator  casing,  and  the  water  is  used-  sizes,  which,  in  each  case,  results  in  a  velocity  of  about 

over  and  over  again,  until  it  becomes  too  dirty  to  be  666  ft.  through  the  free  area  of  the  eliminator.     The 

effective,   when   it   is   replaced   by   fresh,    from   the   city  spray   nozzles   require   4   gal.   of   water   per   min.    each, 
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FIG.    3.      TYPE    OF    AIR    WASHER    AND    HUMIDIFIER 

mains.  After  leaving  the  eliminator,  the  air  enters  the 
fan  and  is  passed  through  a  secondary  heater  for  raising 
it  to  the  desired  temperature  before  being  delivered  to 
the  building. 

In  Fig.  2  is  shown  a  similar  apparatus.  In  this  case 
the  eliminator  is  made  up  of  vertical  blades  set  at  a 
slight  angle,  and  the  pump  is  driven  from  the  fan  shaft 
instead  of  by  a  separate  motor. 


PIG.    4.      PERFORATIONS   TN   BLADES    OF    ELIMINATOR 

under  a  pressure  of  5  lb.  per  sq.  in.,  and  one  nozzle 
is  provided  for  each  3000  cu.  ft.  per  min.  The  design  and 
arrangement  of  the  nozzles  are  such  as  t-o  produce  a  rain 
effect  with  a  small  expenditure  for  power,  only  about 
0.012  hp.  being  required  for  each  1000  cu.  ft.  of  air  per 
min. 

In  one  make  of  air  washer,  a  nozzle  is  used  which 
produces  an  almost  invisible  spray.  The  water  is  dis- 
charged through  a  3/32-in.  orifice  under  a  20-lb.  pres- 
sure, and  is  broken  into  a  fine  spray  by  the  whirling 
motion  given  to  it  as  it  leaves  the  nozzle. 


FIG. 


AIR  WASHER,  COOLER  AND  HUMIDIFIER  OP  THE  RAIN 
TYPE 


In  practice,  however,  it  is  usually  considered  more 
desirable  to  use  an  independent  drive,  as  in  Fig.  i.  Views 
of  an  air  washer  and  humidifier  are  shown  in  Fig.  3, 
which  serve  to  illustrate  in  some  degree  the  details  of 
construction  of  apparatus  of  this  general  type. 

Figure  4  is  a  detail  of  the  perforations  in  the  hori- 
zontal   blades    of    the    eliminator.      This    apparatus    is 


FIG.    6.      AIR  WASHER   OF  THE   STRAINER  TYPE 

Two  nozzles  are  provided  for  each  square  foot  of 
sectional  area,  and  the  air  is  passed  through  at  a  velocity 
of  400  to  450  ft.  per  min. 

Control  of  humidity  is  an  important  feature  in  con- 
nection with  air  purifiers  of  this  general  type.  The 
humidity  in  some  cases  is  varied  by  means  of  a  steam 
ejector  which  breaks  a  certain  amount  of  water  into  a 
mist  so  fine  that  it  will  pass  by  the  eliminator,  being,  in 
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fact,  water  vapor.  In  other  cases  the  humidity  is  con- 
trolled by  the  temperature  of  the  air  in  the  spray  chamber. 

For  example :  Air  at  50  deg.  will  absorb  4  gr.  of 
moisture  per  cu.  ft. ;  at  70  deg.,  8  gr.,  at  which  points 
it  becomes  saturated  for  those  temperatures.  If  it  is 
desired  to  maintain  50  per  cent  humidity  at  70  deg.  tem- 
perature in  a  building,  it  is  only  necessary  that  the  air  in 
the  spray  chamber  be  saturated  at  a  temperature  of  50 
deg.,  and  afterwards  raised  to  the  temperature  of  the 
room  without  any  further  addition  of  moisture.  In  the 
air  washer,  cooler,  and  humidifier,  shown  in  vertical  sec- 
tion in  Fig.  5,  the  air,  after  passing  through  a  tempering 
coil  (not  shown),  enters  the  chamber  at  the  bottom  and 
is  drawn  through  2  complete  semicircles  within  the  spray 
chamber.  The  water  within  the  casing  is  thrown  in 
radial  sheets  by  the  spray  heads,  so  that  it  splashes  against 
the  curved  walls  of  the  air  passage,  producing  the  effect 
of  a  driving  rain  and  keeping  a  constant  film  of  water 
on  the  surfaces  over  which  the  air  flows. 

Water  is  delivered  to  the  spray  heads  under  a  pres- 
sure of  about  10  lb.,  and  the  makers  guarantee  to  free 


washers,  although  not  shown  in  the  cut.  In  some  cases 
the  tempering  coil  is  omitted  and  the  water  in  the  tank 
heated  instead. 

The  humidity  of  the  entering  air  is  controlled  by 
varying  the  speed  of  the  washer  and  the  temperature 
of  the  water  in  the  tank.  A  washer  of  this  type,  recently 
installed,  has  a  cylinder  7  ft.  in  diameter  by  10  ft.  in 
length  and  has  a  capacity  of  20,000  cu.  ft.  of  air  per  min. 

In  Fig.  7  is  shown  an  air-washing  and  cooling  fan. 
Referring  to  the  cut,  the  filter  ring,  A,  is  made  up  of  a 
number  of  layers  of  wire  cloth  with  small  spaces  between 
them ;  K  is  an  eliminator  made  up  of  a  large  number 
of  narrow  blades  similar  to  those  of  a  multivane  fan ;  L 
is  a  collector  ring  for  catching  the  water  from  the  elim- 
inator, which  is  supplied  inside  the  filter  ring  by  a  number 
of  spray  nozzles,  as  shown. 

In  operation,  the  filter  ring,  eliminator  and  collecting- 
ring  revolve  rapidly  within  the  casing,  thus  passing  the 
air  by  centrifugal  force  through  the  filter  and  elimmator 
into  the  outer  space,  from  which  it  flows  into  the  main 


WASHED,  COOL    AIR 


FIG.  7.     COMPACT  TYPE  OF  AIR  PURIFYING  APPARATUS 


the  air  of  95  to  98  per  cent  of  all  dust  and  solid  matter 
in  suspension,  and  to  lower  the  temperature  of  the  air 
to  within  4  to  6  deg.  of  that  of  the  water  used,  in  the 
sunmier. 

A  washer  of  a  different  type  is  shown  in  plan  in 
Fig.  6.  This  consists  of  a  metal  framework  cylinder, 
covered  with  a  special  linen  burlap,  woven  with  7  strands 
to  the  inch.  This  is  enclosed  in  a  chamber,  as  indicated, 
and  slowly  revolves  with  the  lower  part  in  a  shallow 
tank  of  water,  which  serves  not  only  to  wash  ofif  the 
accumulated  dust,  but  also  coats  the  burlap  with  a  film 
of  water.  The  air  passes  into  the  cylinder  through  the 
perimeter,  as  shown  by  the  arrows,  and  flows  into  the 
fan  through  an  opening  in  the  end. 

In  general,  no  eliminator  is  required.  Tempering  and 
reheating  coils  are  used  the  same  as  i:i  the  other  types  of 


ventilating  duct.  The  water  is  removed  by  the  eliminator 
blades  and  discharged  into  the  collector  ring,  from  which 
it  passes  into  the  distributing  pipe  supplying  the  spray 
heads,  having  sufficient  momentum  to  produce  the  neces- 
sary pressure  without  the  use  of  a  special  pump. 

This  device  is  similar  in  form  and  size  to  a  centrifugal 
fan  having  the  same  capacity. 

Use  of  air  washers  has  greatly  increased  in  the  past 
few  years  and  they  have  now  come  to  be  considered  an 
important  part  of  the  ventilating  equipment  in  large  city 
buildings.  To  be  effective,  they  should  have  sufficient 
area,  so  that  the  air  will  not  pass  through  at  too  high  a 
velocity,  and  great  care  must  be  taken  in  the  design  of 
the  eliminator  to  provide  proper  water  collecting  surface, 
and  at  the  same  time,  not  impose  too  great  a  resistance 
upon  the  fan. 
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VACUUM  HEATING  EXPERIENCES 

Radiator  Valve  Troubles,  Installing  a  Heater 
By  F.  R.  Daly 


BV  an  up-to-date  \acmim  system  I  mean  the  usual 
2-pipe  system  where  an  automatic  valve  is  used 
on  the  radiator  which  prevents  the  passage  of 
steam,  but  at  the  same  time  lets  water  and  air 
pass  through  to  the  return  line,  on  which  a  vacuum 
or  suction  is  maintained  by  the  vacuum  pump.  There- 
fore, the  valve  or  trap  that  will  hold  the  steam  in  the 
radiator,  until  it  is  in  the  form  of  water  and  air,  is 
the  best  trap  and  the  most  economical.  Any  trap  or 
valve  that  lets  steam,  air  or  water  through  it  before 
it  is  cool  enough  to  be  handled  by  the  vacuum  pump, 
is  imperfect. 

As  a  rule,  the  returns  from  such  traps  need  the  aid 
of  a  jet  of  cooling  water  before  they  are  in  condition 
to  be  handled  by  the  pump.  \\y  this  jet  of  water 
heat  is  wasted,  as  more  water  is  generally  used  for 
cooling  than  is  needed  for  make-up  water.  Then  there 
is  a  surplus  of  hot  water  and  some  of  it  must  go  to 
the  sewer,  carrying  with  it  heat.     If  the  valves  on  the 
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FIG.    1. 


PIPIXG    OF    GRAVITY    HEATING    SYSTEM    CHANGED    TO 
VACUUM   SYSTEM 


The  'v'  principal  i)arts  of  a  vacuum  heating  sysiem 
are  the  radiator  traps  and  the  vacuum  pump.  When 
looking  for  a  vacuum  pump  remember  that  the  air 
and  water  you  are  going  to  pump  are  going  to  be  hot. 
The  l)est  vacuum  pumps  have  IG  valves  and  the  poor- 
est only  4  valves  in  all.  I  have  found  that  the  more 
valves  a  pump  has.  the  m:)re  chances  it  has  of  not 
leaking.  Take  a  new  pumj)  with  16  good  valves — 
when  one  valve  fails  the  pump  is  1/16  gone.  Now  take 
a  new  pump  with  4  good  valves — when  one  of  these 
fails  the  pump  is  ^  gone.  I  am  speaking  of  2  pumps 
the  same  size.  The  pump  with  10  valves  would  have 
small  valves  about  2%  in.  in  diameter,  while  the  pump 
with  only  4  valves  would  neetl  to  have  them  about 
5  in.  in  diameter.  The  smaller  the  diameter  of  a  hot 
water  valve,  the  less  likely  it  is  to  warp.  Large  valves 
may  be  good  for  cold  water,  but  for  hot  water  I  pre- 
fer small  valves  and  plenty  of  them. 
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FIG.   2.      HEATER  PIPING  PROPOSED 


radiators  would  stay  closed  perfectly  tight,  until  the 
steam  in  the  radiators  had  cooled  off,  and  then  open 
and  let  the  water  and  air  into  the  return  line,  there 
would  be  no  hot  return  water  and  a  cooling  jet  would 
not  be  necessary,  as  the  vacuum  pump  would  easily 
handle  the  return  water. 

A  radiator  valve  or  trap  which,  at  all  times,  lias 
an  opening  through  it,  however  small,  is  to  be  avoided 
if  yon  wish  to  avcjid  trouble.  Enough  Ijot  air  and 
steam  is  drawn  through  this  opening  to  make  the  re- 
turn line  almost  as  hot  as  the  steam  main.  Of  course, 
we  would  rather  not  have  this  air  in  the  radiator;  but, 
as  long  as  we  can't  help  it,  why  not  leave  it  there  until 
the  heat  is  out  of  it  before  removing  it  to  the  return 
line  and  diluting  the  heat  that  it  contains  with  cold 
water?  I  have  worked  on  3  installations  where  the 
removal  of  air  was  so  continuous  that  we  had  to  use 
a  big  jet  of  cooling  water  in  the  return  line  in  order 
to  get  the  return  water  cool  enough  for  the  vacuum 
pumps. 

I  know  of  only  one  heating  plant  where  continuous 
traps  are  used  where  they  do  not  need  a  jet  of  cooling 
water.  This  is  because  the  buildings  heated  are  so 
far  away  from  the  plant  that  the  return  water  is  cool 
when  it  gets  back. 


In  one  plant  we  had  13,000  sq.  ft.  of  radiation.  It 
w^as  an  old  gravity  system  converted  into  a  vacuum 
system.  The  radiation  was  in  3  different  buildings, 
the  farthest  being  about  500  ft.  from  the  engine  room. 
We  used  exhaust  steam  for  heating,  helped  out  by 
live  steam.  We  carried  about  1  lb.  pressure  on  the 
heating  main  and  about  7  in.  of  vacuum  on  the  return 
line.  The  vacuum  pump  was  in  the  basement  under 
the  engine  room  on  a  level  with  the  common  return 
from  all  the  buildings,  which  came  to  the  pump 
through  a  tunnel.  Figure  1  shows  the  elevation  of 
piping  and  location  of  storage  or  receiving  tank. 

The  diagram  will  show  how  the  jet  of  water  was 
used  for  cooling  the  hot  return  line  and  how  the  sur- 
plus water  was  disposed  of  in  the  boiler  room.  The 
feed-water  pump  was  controlled  by  the  float  in  re- 
ceiving tank  and  had  to  be  left  running  all  the 
time  in  order  to  make  room  for  return  water 
plus  cooling  water.  When  the  fireman  wanted  more 
water  in  the  boiler,  he  closed  the  bleeding  valve  a 
little ;  when  he  was  getting  too  much,  he  opened  the 
bleeding  valve  wider,  letting  more  hot  water  go  to 
the  sewer.  If  the  valves  on  the  radiators  had  held  the 
hot  air  and  steam  out  of  the  return  line,  this  waste 
would  have  been  unnecessarv. 
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We  had  considerable  trouble  with  oil  in  our  boilers 
and  also  in  the  heating  system.  We  decided  to  put  in 
a  feed-water  heater  to  remove  the  oil,  heat  the  feed 
water  and  act  as  a  receiver.  All  heater  catalogs  will 
tell  you  to  put  all  the  returns  from  the  heating  system 
into  the  heater.  If  this  is  done  all  the  surplus  water 
will  overflow  out  of  the  heater  to  the  sewer  after  it 
is  heated.  I  proposed  to  get  rid  of  this  surplus  water 
before  heating  it.    The  water  level  is  maintained  in  a 
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PIG.  3.  PIPING  RECOMMENDED  BY  GENERAL  AGENTS  FOR  THE 

HEATER 

heater  by  the  overflow  in  case  it  gets  too  high  and 
by  a  float-regulated  valve  which  admits  fresh  water  in 
case  the  water  gets  low.  This  valve,  with  the  heater 
we  were  getting,  was  supposed  to  be  V/a^  in.  In  the 
order  I  told  the  agents  that  we  wanted  a  23^-in.  valve 
instead  of  the  IJ^-ii^-  valve  specified.  I  sent  a  sketch 
.  showing  how  I  proposed  connecting  up  the  heater  and 
how  I  would  use  the  23^-in.  valve. 

They  immediately  wrote  back  saying  that  the  way 
I  proposed  to  connect  up  the  heater  was  not  the 
proper  way.  They  didn't  say  why,  but  sent  a  sketch 
showing  "the  right  way,"  which  I  did  not  like. 
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FIG.  4.  PINAL  SCHEME  PRESENTED  BY  LOCAL  CONCERN 

I  then  sent  a  copy  of  Fig.  2  to  the  Chicago  firm 
for  whom  the  local  concern  is  agent.  Figure  3  shows 
their  idea  of  how  the  heater  should  be  connected. 
This  is  a  good  scheme  and  quite  similar  to  that  which 
I  proposed.  In  this  plan,  all  the  return  water  goes 
to  the  storage  tank.  I  don't  believe  in  putting  any 
water  in  the  storage  tank  unless  the  heater  is  full. 
The  shorter  the  path  from  the  radiator  to  the  boiler, 
the  better. 


In  my  scheme  the  water  from  the  vacuum  pump 
goes  to  the  heater  direct  if  the  heater  needs  it,  and 
if  it  does  not,  it  goes  up  to  the  storage  tank.  If  any 
water  happens  to  be  in  the  storage  tank  when  the 
return  water  is  not  sufficient  for  the  heater,  the  water 
in  the  tank  runs  down  into  the  heater.  The  object  of 
a  storage  tank  is  to  have  some  place  to  keep  the  large 
amount  of  water  that  comes  back  when  all  the  radi- 
ators are  first  turned  on  in  the  morning.  Otherwise 
this  water  would  be  wasted. 

While  the  Chicago  firm  was  doing  its  figuring,  I 
sent  complete  details  to  the  local  office,  just  to  give 
them  an  equal  chance.  The  Chicago  office  sent  sketch 
No.  3  to  its  agents,  and  in  a  few  days  I  received  an 
envelope  with  sketches  3  and  4. 

Figure  4  represents  the  final  effort  of  the  local 
dealers.  In  view  of  the  fact  that  I  did  my  best,  as 
did  also  the  Chicago  office,  to  educate  them,  I  don't 
see  any  excuse  for  them  at  all.  They  advised  me  to 
use  the  old  gravity  tank  for  a  storage  tank,  but  to 
leave  it  where  it  was,  down  in  the  basement.  You 
will  see  in  Fig.  4  how  they  proposed  to  do  this.    That 
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FIG.   5.     HEATER  PIPING  AS  INSTALLED 

looks  more  like  an  enlargement  of  the  return  line  than 
a  storage  tank.  But  they  never  did  understand  why  all 
of  the  discharge  from  the  vacuum  pump  should  not  be 
put  into  the  heater.  As  we  had  never  had  any  serious 
trouble  with  our  sewer,  I  did  not  propose  to  heat 
water  to  flush  it  with. 

All  this  arguing  took  time  and  delayed  the  order 
for  the  heater  so  that  I  concluded  we  wouldn't  have 
time  to  put  the  tank  out  of  the  basement  and  up  over 
the  heater,  so  we  connected  the  heater  up  as  shown  in 
Fig.  5.  You  can  see  by  this  sketch  that  the  discharge 
from  the  vacuum  pump  will  go  to  the  heater  if  the 
regulating  valve  is  open;  but  if  not,  water  will  be 
raised  up  until  it  comes  to  the  overflow  pipe,  where  it 
goes  to  the  sewer.  This  overflow  should  be  up  high 
enough  to  overcome  whatever  back  pressure  may  be 
carried  on  the  heater.  Water  seal  should  be  long  enough 
to  prevent  pressure  of  vacuum  from  taking  water  out 
of  it.  Undoubtedly  other  engineers  have  had  similar 
experiences  with  vacuum  systems,  heaters  and  heater 
people.  I  consider  the  feed-water  heater  the  heart  of 
an  engine  room. 

Never  bear  iniore  than  one  kind  of  trouble  at  a  time. 
Some  people  bear  three— all  they  have  now,  all  they 
ever  had,  and  all  they  expect  to  have. 
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KEEPING  THE  ELEVATOR  RUNNING 

Automatic  Operation  of  Hydraulic  Pumps  with    Broken-Down  Accumulator 

Bv  Frank  J.  ScHNAuniiLx 


50ME  time  ago  a  piece  broke  out  of  a  stuffing  box 
of  an  accumulator  cylinder  on  a  hydraulic  ele- 
vator system,  necessitating  sending  the  damaged 
cylinder  to  the  makers  for  repairs,  and  we  had 
to  run  for  about  6  weeks  with  the  pumps  direct  on  the 
line.  The  pressure  on  the  system  is  1000  lb.  and  the 
elevators  are  of  the  ram  type  and  used  only  in  the 
2-story  factory  buildings  (the  high  buildings  have 
electric  equipment).  There  are  8  of  these  elevators 
in  service  and  the  fluctuating  nature  of  the  pressure 
without  the  accumulator  can  be  imagined. 

The  service  is  supplied  with  one  steam  pump  and 
one  electric  pump  of  40-hp.  capacity.  A  man  was  sta- 
tioned at  the  pumps,  which  are  in  the  power  house,  and 
controlled  the  pressure  with  the  throttle  of  the  steam 
pump  and  a  switch  for  the  electric  pump,  a  lever  being 
extended  from  the  throttle  to  where  the  switch  was 
located  so  as  'to  maneuver  easily  both  pumps  as 
required.  The  electric  pump  is  normally  operated  by 
contacts  made  bv  the  accumulator  in  its  travel,  also 
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(Fig.  1),  did  not  float  between  the  stationary  contacts, 
A  and  C,  but  would  remain  in  contact  with  one  until 
the  pressure  change,  for  which  it  was  adjusted,  would 
move  it,  when  it  would  travel  to  the  other  contact 
and  remain  there.  For  most  operations  this  is  more 
desirable  than  just  to  make  3  contacts  for  the  gage 
pointer  to  touch  in  its  travel. 

The  first  trial  was  made  by  connecting  the  solenoid 
of  the  starting  box  direct  to  the  gage.  When  the  pres- 
sure ran  up  and  the  gage  broke  the  contact,  the  arc 
remained  there  and  kept  the  solenoid  in  and  the  motor 
running,  which,  of  course,  would  not  do.  The  distance 
of  travel  was  too  small  to  extinguish  the  arc,  especially 
as  it  was  enclosed  by  the  glass  cover  of  the  gage.  That 
meant,  of  course,  to  use  a  relay. 

A  5-ohm  telegraph  (pony)  relay  was  soon  at  hand 
and  in  service,  the  gage  operating  the  relay  with  a  few 
cells  of  battery  and  the  relay  closing  the  motor 
solenoid. 
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FIG.  1.   WIRING  SCHEME  FOR  COXTACTOR  GAGE 


FIG.  2.  ACTUAL  WIRING  OP  GAGE  AND  RELAYS 


a  cable  from  the  accumulator  is  suitably  brought  over 
to  control  the  steam  throttle  so  that  with  the  accumu- 
lator in  service  no  attendant  is  necessary. 

We  could  not  very  well  s])are  a  man  to  operate  the 
pumps  during  the  breakdown  and  immediately  started 
on  schemes  to  make  the  system  self-controlled.  The 
steam  pump,  of  course,  is  automatic  to  a  small  extent, 
for  if  given  a  small  amount  of  steam  and  no  elevators 
operating,  it  will  run  very  slow,  as  the  pressure  builds 
up  and  will  not  raise  the  relief  valve  very  often  before 
some  elevator  is  again  used.  It  will  also  speed  up 
considerably,  as  water  is  used  as  the  pressure  drops; 
hence  there  is  much  less  back  pressure  at  the  water 
end.  The  limited  amount  of  steam  that  can  be  given 
it,  however,  will  be  insufficient  for  caring  for  more 
than  one  elevator  and  even  then  the  pressure  will  drop 
from  1000  to  400  and  even  200  lb. 

The  first  and  simplest  scheme,  then,  was  to  use  a 
contactor  gage  for  the  solenoid  operating  the  electric 
motor  as  the  accumulator  had  done.  In  the  first  gage 
used  the  Bourden  tube  was  fitted  with  an  extension, 
through  the  case,  of  about  12  in.,  on  the  end  of  which 
the  contactor  was  placed.  This  was  entirely  out  of 
the  question  on  account  of  the  jarring  of  the  steam 
pump  at  high  speed. 

Then  we  used  the  gage  which  we  had  made  for  a 
1000-lb.  air  line  and  in  which  the  moving  contact,  B 


This  ran  along  nicely,  but  it  was  soon  discovered 
that  it  was  imperfect,  not  in  itself,  but  by  reason  of 
the  heavy  jarring  of  the  steam  pump  (transmitted 
through  the  water  to  the  whole  line),  which  would 
open  and  close  the  gage  contacts  rapidly,  the  relay 
contacts  and  the  motor  board  solenoids  and  switches 
doing  likewise.  We  wouldn't  have  cared  much  for  the 
performance  of  the  gage  and  relay,  if  the  switches  on 
the  board  had  behaved.  As  it  was,  the  bombardment 
was  sometimes  terrific  and  the  motor  had  to  take  it 
all  in.  Sometimes  the  first  solenoid  switch  would  open 
and  before  the  motor  had  stopped  (its  running  as  a 
generator  keeping  the  last  solenoid  switch  in  until 
the  motor  stopped),  would  throw  in  again  before  the 
last  switches  had  opened,  throwing  full  230  volts  on 
the  motor  and  blowing  the  main  fuses. 

These  operations,  it  must  be  understood,  occurred 
much  faster  than  it  takes  to  tell  about  them,  the  relay 
and  gage  working  much  like  a  Tirrell  regulator.  I 
then  devised  the  scheme  illustrated,  using  2  relays,  and 
was  preparing  to  put  them  in  when  the  chief  engineer 
came  and  said  the  equipment,  that  was  in,  wouldn't  do 
very  much  longer  or  the  motor  and  board  would  have 
to  go  to  the  hospital.  I  informed  him  that,  the  next 
operation  would  quiet  things  down  materially  and 
the  operator  would  be  dispensed  with,  which  came  true 
as  predicted. 
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The  wiring  of  the  relays,  though  simple,  required 
a  little  thinking  for  its  production,  and  it  wasn't  done 
until  a  half-dozen  sketches  had  been  made. 

The  scheme  was  as  follows :  The  gage  makes  con- 
tact (B  to  C)  and  closes  the  relays,  the  contacts  of  the 
first  relay  then  keeping  the  circuit  closed,  irrespective 
of  the  jarring  of  the  gage  contacts;  the  second  relay 
contacts  close  the  motor  solenoid  switch,  when  the 
pressure  goes  up,  the  gage  making  the  other  contact 
(B  to  A)  short-circuit  the  coils  of  the  relays  and  they 
both  release.  And  you  would  have  the  short  circuit  on 
your  battery,  but  the  opening  of  contacts  of  relay 
No.  1  opens  the  short  circuit.  Six  cells  were  used, 
2  parallel  rows  of  3  in  series,  and  after  3  days,  when 
weak,  they  would  do  another  day  wired  all  in  series. 
Eventually,  however,  I  used  the  230-volt  service 
through  a  500-ohm  resistance. 

From  Fig.  1  it  may  perhaps  appear  as  if  there 
were  many  splices  to  make,  but  those  of  you  who  are 
electricians  will  know  that  the  actual  wiring  is  done 
as  shown  in  Fig.  2.  After  a  few  days  a  further 
improvement  was  made  by  placing  a  reducing  valve 
in  the  steam  line  for  the  steam  pump,  so  set  that  the 
pressure  was  not  sufficient  to  produce  more  than  1000 
lb.  at  the  water  end.  As  the  water  pressure  drops,  the 
reducing  valve  supplies  all  the  steam  necessary;  in 
fact,  the  steam  had  to  be  throttled  some  to  prevent 
the  pump  from  hammering  too  much,  due  to  high 
speed. 

The  gage  for  the  electric  pump  was  then  set  to 
operate  when  the  steam  pump  started  to  speed  up  a 
little,  and  very  often  the  steam  pump  did  not  require 
the  help  of  the  other  at  all.  At  times,  however,  the 
requirements  were  so  severe  that  the  electric  pump 
operated  upwards  of  500  times  a  day. 


ENGINES  FOR  HIGH  SPEED 

Suitability  of  Corliss,  4- Valve  and  Single-Valve  Types 

By  a.  M.  Morse 

DURING  the  past  decade,  a  number  of  designers 
and  builders  of  reciprocating  engines  have  been 
runnmg  a  race  with  each  other  in  their  efforts 
to  product  a  4-valve  engine  which  would  cost 
less  money  and  give  performance  and  economy  equal 
to_  or  better  than  the  standard  type  of  Corliss  engine 
with  its  characteristic  releasing  gear,  with  dashpot  and 
quick  closure  admission  valves. 

Builders  of  slide  valve  and  high  speed  automatic 
engmes  having  noted  the  diminishing  trade  on  these 
types  of  steam  engines,  have  gone  into  the  building  of 
engmes  having  4  cylindrical  valves,  the  admission  and 
exhaust  valves  being  actuated  by  separate  eccentrics, 
the  admission  valves  operated  by  various  types  of 
valve  motions  from  plain  drag  cranks  to  multiple  links 
and  cams  both  open  and  enclosed  and  with  a  shaft 
governor  to  give  the  necessary  variable  travel  to  the 
admission  valves:  These  engines  have  been  called 
"four-valve"  "Corliss  valve,"  "high-speed  Corliss," 
"nonreleasing  Corliss,"  etc.  Some  of  them  have  de- 
veloped to  fill  a  certain  place  in  power  plant  equip- 
ment; others  have  been  relegated  to  the  scrap  pile, 
after  a  short,  checkered  and  unprofitable  career.  The 
best  of  this  type  of  engine  approach  the  characteristic 
efficiency  and  performance  of  the  regular  Corliss  en- 
gines with  their  essential  releasing  valve  gear  and 
quick  closure  of  the  admission   valves. 


Now,  looking  at  the  matter  from  the  angle  of  the 
builders  of  regular  Corliss  engines,  one  discovers  that 
the  progressive  ones  have  been  busy  refining  the  engine 
as  a  whole,  providing  for  the  changing  conditions  of 
service,  perfecting  the  valve  gear  to  run  at  higher 
speeds  than  formerly,  and  to  give  greater  efficiency 
and  better  all-around  performance  than  attainable  with 
the  older  construction.  Some  of  these  new  designs 
have  resulted  in  remarkable  showings,  far  better  than 
possible  with  the  older  types. 

As  a  matter  of  record,  some  of  the  representative 
Corliss  engine  builders  have  within  the  past  few  years 
tried  out  designs  of  their  own  engines  with  a  substi- 
tution of  a  nondetaching  valve  gear  for  the  standard 
Corliss  gear,  using,  necessarily,  some  form  of  shaft 
governor.  It  is  naturally  to  be  supposed  that  such 
builders  with  their  wide  experience  in  Corliss  engine 
practice  would  be  eminently  fitted  to  judge  as  to  the 
comparative  merits  of  the  2  types  of  engines,  and  the 
fact  that  they  have  largely  discontinued  the  building 
of  nonreleasing  gear  engines,  and  have  concentrated 
on  further  improvement  and  refinement  of  the  releas- 
ing gear,  should  be  a  guide  as  to  the  comparative 
merits   of  the   2  types. 

It  sometimes  happens,  especially  in  rem.odeling  old 
plants  on  valuable  real  estate,  where  new  units  are  to 
be  installed  and  floor  space  is  limited,  that  engineers 
and  owners  are  forced  to  select  short  stroke,  short 
connected  engines,  even  at  a  sacrifice  of  the  best  per- 
formance, high  economy  and  maximum  durability  of 
the  unit ;  such  conditions  often  apply  for  rmits  rang- 
ing in  size  from  say  150-hp.,  100-kw.,  up  to  300-hp., 
200-kw.,  at  speeds  around  200  r.p.m.,  and  let  it  be 
said  here  the  writer  believes  that  higher  speeds  than 
200  with  any  form  of  nonreleasing  valve  gear  should 
be  strongly  discouraged,  as  repairs  and  unreliability 
increase  rapidly  wdth  the  speed.  Furthermore  one 
should  be  alive  to  the  fact  that  rotative  speeds  of  150 
to  175  r.p.m.  are  practical  in  some  forms  of  Corliss 
engines  with  releasing  valve  gear.  Surely  these  engines 
are  to  be  preferred,  if  the  available  space  will  take  in 
the  unit  even  with  a  little  crowding,  and  of  course 
provided  that  the  buyer  and  owner  can  afford  to  spend 
the  necessary  money  to  get  the  best.  This  is  espe- 
cially true  for  sizes,  from  about  300  hp.  uo  to  1200  ho., 
and  when  smaller  units  are  being  considered,  careful 
attention  should  be  given  to  the  well  designed  and  bal- 
anced, high-speed,  shaft-governed  single-valve  engine 
either  single  or  compound,  which  is  favorable  to  high 
speed. 

In  conclusion,  while  the  fact  is  evident  that  the 
field  of  the  reciprocating  engine  is  being  contracted, 
on  the  one  hand  by  turbo-generators  for  very  large 
units  and  by  internal  combustion  engines  for  medium 
and  smaller  units,  and  on  the  other  hand  by  the  in- 
sistent reaching  out  of  the  central  stations  in  their 
relentless  and  somewhat  unscrupulous  fight  against 
isolated  plants,  there  still  remains  a  legitimate  and 
liberal  field  for  high  efficiency  reciprocating  steam 
engines.  The  old  law  of  the  survival  of  the  fittest  will, 
however,  automatically  eliminate  the  undesirable  types 
of  engines. 

To  repeat,  refined  and  perfected  releasing  gear 
engines  are  available,  with  Corliss,  gridiron  or  poopet 
valves,  ranging  in  sizes  from  1200  to  250  hp.  and  for 
rotative  speeds  around  150  r.p.m.,  and  piston  speeds 
of  750  to  1000  ft.  per  min.  For  smaller  sizes,  there 
are  carefully  balanced  automatic  engines  with  simple 
valve  gear  suitable  for  speeds  of  250  to  375  r.p.m. 
and  piston  speed  about  600  ft.  per  min. 
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AIR   EJECTOR  FOR  CONDENSERS 

To    Replace   the    Dry   Vacuum    Pump    by   Action   of 

Steam  Jets 

MDELAPORT,  of  the  Breguet  Works  in  Prance, 
has  perfected  a  device  called  the  Ejectair  which, 
•  I)y  means  of  2  steam  jets  removes  air  from  the 
jet  or  surface  condenser  for  producing  low 
vacuum.  The  first  jet  at  A  draws  air  and  vapor  from 
the  condenser  and  forces  them  into  chamber  D,  where 
the  vapor  is  condensed  by  a  water  spray,  and  the  air 
is  drawn  out  by  ejector  jet  E.  The  water  is  removed 
by  a  specially  shaped  pipe  F  which  permits  a  differ- 
ence of  pressure  between  chambers  D  and  C,  allows 


the  power  plant.  When  the  waste  gases  contain  about 
12  per  cent  of  carbon  dioxide  the  coal  is  being  burned 
at  about  its  best  efficiency  and  therefore  the  need 
arises  for  means  to  determine  the  percentage  of  car- 
bon dioxide  present,  .'^ome  of  the  measuring  devices 
whicli  ha\e  been  used,  although  most  valuable  espe- 
cially in  larger  power  houses,  for  indicating  and  record- 
ing carbon  dioxide  analyses,  have  the  disadvantage 
that  they  are  large  and  not  of  a  portable  character, 
and  in  some  instances  have  a  rather  high  first  cost. 
It  is,  therefore,  useful  t )  refer  to  the  portable  indicator 
which  is  illustrated  in  the  figure,  this  being  patented 
and  manufactured  by  the  Underfeed  Stoker  Co.,  Ltd., 
of  London,  England. 


DIAGRAM    OF   A    CONDENSER   USING    AN    AIR   EJECTOR 

water  to  flow  into  C  but  prevents  flow  of  air.  A  water 
jet  into  pipe  B  condenses  much  of  the  vapor  m  the 
mixture,  thus  allowing  the  jet  A  to  handle  a  greater 
volume  of  air.  All  steam  from  the  ejectors  passes  to 
the  feed  water  tank.  Starting  is  accomplished  by 
opening  the  steam  valves,  no  priming  being  necessary, 
and  no  attention  is  required  after  starting  as  varia- 
tions in  steam  pressure  do  not  materially  affect  the 
vacuum  formed  by  the  ejectair. 


PORTABLE  CARBON  DIOXIDE 
ANALYZER 

Dry   Chemicals  Used  in   Meter  Which   Employs 
Thermoscopic  Principles 

LVERYONE  concerned  in  the  production  of 
power  from  coal  appreciates  the  value  of  a 
knowledge  of  combustion  processes  in  a  fur- 
nace. As  the  percentage  of  carbon  dioxide  in 
the  furnace  gases  of  a  steani  boiler  rises,  the  waste 
of  coal  falls  and  it  is  just  as  important  to  control  the 
combustion  of  fuel  by  determining  the  amount  of  car- 
bon dioxide  in  the  waste  gases  as  it  is  to  indicate  the 
engines  in  order  to  secure  a  good  overall  efficiency  of 
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FOREIGN    CARBON    DIOXIDE    ANALYZER 

It  will  be  seen  that  the  instrument  which  is  of  a 
simple  and  portable  description  consists  of  3  essential 
parts.  The  first  of  these  is  the  cylinder  fitted  with  a 
plunger  for  drawing  a  measured  quantity  of  the  mix- 
ture and  subsequently  passing  it  through  the  second 
essential  feature,  which  is  a  cartridge  shaped  receptacle 
containing  pulverized  caustic  soda.  In  this  a  heat  re- 
action occurs.  Thirdly,  there  is  the  thermometer  with 
its  bulb  constructed  so  as  to  surround  or  jacket  the 
cartridge,  and  in  this  way  the  heat  of  the  reaction  is 
imparted  to  the  mercury,  the  amount  of  its  expansion 
which  is  dependent  on  the  percentage  of  carbon  dioxide 
present,  being  then  determined  on  a  movable  scale. 
Referring  to  the  figure,  A  is  a  cylinder  fitted  with 
a  piston  and  cup  leathers.  The  thermometer  B  is 
suitably  mounted  on  the  cylinder,  the  whole  being 
enclosed  by  an  outer  cylindrical  metal  jacket  C,  which 
is  slotted  so  as  to  show  the  stem  of  the  thermometer 
at  D.  A  movable  scale  E  calibrated  in  percentages 
of  carbon  dioxide  is  arranged  so  as  to  slide  in  the  slot. 
G  is  a  cartridge  of  thin  sheet  metal  containing  the 
pulverized  caustic  soda  and  is  shown  jacketed  l)y  the 
thermometer  bulb  F  in  position  for  an  analysis.  Con- 
nection  is   made   between   the   cylinder  and   cartridge 
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by  means  of  the  rubber  tube  K  attached  to  the  tap  I. 

When  the  carbon  dioxide  (either  pure  or  in  ad- 
mixture with  air)  is  brought  into  contact  with  caustic 
soda  a  chemical  reaction  takes  place  and'  heat  is 
evolved,  the  amount  of  which  is  proportional  to  the 
quantity  of  carbon  dioxide  in  the  mixture.  If  then  the 
measured  quantity  of  the  gas  mixture  which  has  to  be 
analyzed  is  brought  into  contact  with  the  caustic  soda 
and  providing  that  the  amount  of  the  caustic  soda  is 
somewhat  more  than  sufficient  to  absorb  all  the  carbon 
dioxide  present,  it  then  only  becomes  necessary  to 
measure  the  heat  evolved  in  order  to  obtain  a  measure 
of  the  carbon  dioxide  in  the  mixture.  It  will  be  seen 
that  this  apparatus,  is  therefore  a  thermoscope  espe- 
cially arranged  to  carry  out  these  operations. 

In  order  to  make  the  analysis,  a  cartridge  is  taken 
and  pricked  at  each  end  to  allow  the  gases  to  flow 
through.  It  is  then  attached  to  the  rubber  connection 
K  and  inserted  in  the  thermometer  bulb  F.  A  sample 
of  gas  is  then  drawn  into  the  cylinder  and  in  order 
to  correct  the  volume  of  the  gas  taken  into  the  cylinder 
for  varying  room  temperatures,  the  length  of  travel 
of  the  piston  is  regulated  according  to  the  temperature 
as  shown  on  the  thermometer  T,  by  the  scale  engraved 
on  the  piston  rod  S.  The  free  end  of  the  rubber  tube 
is  connected  to  the  cylinder  nozzle,  the  zero  of  the 
movable  scale  is  adjusted  opposite  the  top  of.  the 
mercury  column  of  the  themometer  and  the  piston  rod 
is  depressed.  The  gas  mixture  flows  through  the 
cartridge,  heat  is  generated,  the  mercury  rises  and 
the  percentage  of  carbon  dioxide  can  be  read  from  the 
scale  opposite  the  highest  point  reached  by  the  rising 
column. 

There  are  certain  advantages  in  connection  with  the 
use  of  an  instrument  of  this  type  which  can  be  em- 
phasized. The  first  of  these  is  that  the  process  is  dry ; 
there  are  no  liquids  or  chemical  solutions  to  be  handled 
and  hence  the  process  is  reduced  to  such  elements  of 
simplicity  that  it  can  be  safely  placed  in  the  hands  of 
those  who  are  not  usually  accustomed  to  the  handling 
of  chemical  apparatus.  The  present  form  is  valuable 
to  even  the  smallest  power  plant,  on  account  of  the 
important  bearing  which  the  determination  of  the  per- 
centage of  carbon  dioxide  bears  to  the  efficient  carry- 
ing out  of  proper  combustion  processes. 


WHAT  THE  YOUNG  ENGINEER  DID 

By  M.  J.  CoNLON 

WHEN  there  is  a  place  open  the  question  often 
arises,  Can  every  fellow  who  calls  himself  an 
engineer  make  good?    That's  the  question  that 
can  only  be  answered  by  a  trial,  and   quite 
frequently  the  answer  will  be  in  the  negative. 

In  a  small  but  prosperous  concern  which  had  grown 
rapidly  there  was  need  for  more  room  and  more  ma- 
chinery to  keep  pace  with  the  demands  for  goods,  so 
the  old  regime  which  had  done  good  work  for  18  yr. 
and  then  grown  too  small  was  thrown  out  and  a  good 
type  of  4-valve  engine  purchased  and  installed.  The 
engineer  who  had  grown  gray  in  the  business  felt  that 
he  had  worked  long  enough  to  retire  so  a  new  man  was 
needed,  and  several  were  looking  for  the  job,  but  the 
"kid  engineer"  with  a  lot  of  friends,  and  good,  or  at 
least  high  sounding,  recommendation  was  the  one  who 
landed  on  his  feet. 

Now,  this  kid  engineer  had  the  appearance  of  a 
willing  worker,  but  never  a  4-valve  engine  had  he  run 
before,  and  at  night  and  noon  he  had  5  or  6  husky 
fellows  around  the  engine  room  with  a  big  lever  like 


a  telegraph  pole  to  pull  her  ofif  center,  and  a  dog  on 
the  rim  of  the  flywheel  to  give  a  pry.  The  starting 
bar  bothered  him  and  he  was  slow  in  catching  on,  and 
one  time  when  the  men  had  worked  the  engine  off 
the  head  end  center  he  opened  the  crank  end  valve 
with  the  throttle  partly  opened,  and  as  the  men  didn't 
have  time  to  get  the  lever  back  out  of  the  way  of  the 
dog,  one  fellow  who  was  on  the  end  of  the  lever  was 
pitched  up  against  the  wheel.  He  drew  a  broken  nose 
and  a  cut  forehead  and  all  of  the  men  got  a  bad  scare. 

It  taught  the  fellows  a  lesson  forever,  and  after 
that  everyone  who  was  called  on  to  put  the  engine 
off  center  was  mighty  careful. 

It  was  the  kid's  hobby  to  be  always  monkeying 
with  some  part  of  the  engine  and  when  it  wasn't  the 
valve  gear  it  was  the  crossheads  or  the  main  bear- 
ings, which  he  kept  everlastingly  taking  up  until  he 
finally  got  it  hot  on  several  occasions  and  also  got 
the  crosshead  shoes  overheated. 

Of  course,  he  was  always  right  and  the  blame  was 
always  on  somebody  else,  or  on  the  kind  of  babbit 
the  engine  builders  used,  or  on  the  bad  machine  work, 
or  on  the  way  the  engine  was  lined  up  by  the  erecting 
man ;  but  the  kid  whose  name  was  Jim  finally  got 
himself  in  so  bad  and  so  often  that  the  superintendent 
began  to  have  doubt  as  to  his  ability  and  one  day 
called  for  a  set  of  indicator  cards  with  full  load  on 
the  engine  and  also  with  friction  load.  The  coal  pile 
was  going  faster  than  ever  before  and  so  many  changes 
had  been  made  in  the  valve  gear  that  the  superin- 
tendent felt  sure  something  was  wrong. 

Well,  when  Jim  got  that  card,  it  didn't  bear  even 
a  family  resemblance  to  the  one  taken  by  the  man  who 
erected  the  engine,  and  as  the  friction  card  was  bigger 
than  that  when  the  engine  was  first  set  up,  the  only 
excuse  Jim  could  offer  was  that  there  was  a  "bug" 
in  the  crosshead,  and  when  he  got  that  out  he  would 
show  a  smaller  friction  card.  This  didn't  satisfy  the 
"super,"  however,  and  he  sent  the  cards  along  to  the 
builders,  and  asked  them  to  prescribe  what  would  give 
a  better  result  for  the  amount  of  coal  burned. 

It  so  happened  that  the  erecting  man  was  back  in 
the  shop  and  he  was  sent  p'ost  haste  to  investigate 
and  put  the  engine  right  again.  After  a  short  ex- 
amination he  said  that  the  engine  had  to  be  thoroughly 
overhauled ;  it  was  out  of  line,  the  valve  was  not  prop- 
erly set,  and  things  were  in  bad  shape  generally. 

This  was  bad  news,  but  the  superintendent  took  it 
with  as  good  grace  as  possible,  ordered  the  plant  shut 
down,  and  gave  the  erecting  man  all  the  help  he 
needed,  while  he  proceeded  to  undo  the  kid's  adjust- 
ments and  valve  setting.  Before  they  got  through  the 
engine  was  lined  up,  the  main  bearing  and  cross- 
head  shoes  had  been  rebabbited,  the  eccentric  was  put 
back  on  the  original  mark,  and  when  she  started  up 
all  was  well  again.  The  cards  taken  with  the  friction 
showed  a  decided  improvement,  and  the  kid  engineer 
with  his  long  string  of  recommendations  was  told  to 
trot  back  to  the  sawmill,  whence  he  came,  and  take 
his  recommendations  all  with  him. 

So  the  moral  of  this  little  yarn  is  that  it  isn't 
always  necessary  to  be  tightening  or  fitting  or  fixing 
over  an  engine,  and  the  notion  some  men  have  that 
they  are  working  so  long  as  they  are  doing  this  js 
not  right.  I  like  to  run  a  bearing  as  tight  as  it  will 
stand  without  an  excess  of  oil  and  not  causetoo  much 
friction;  the  same  with  the  guides  and  the  piston;  and 
to  keep  the  engine  in  line,  with  the  piston  in  the  center 
of  the  cylinder,  and  the  crosshead  adjusted  to  keep 
the  piston  rod  level. 
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PRACTICAL  ELECTRICAL  ENGINEERING 

Generator  and  Motor  Connections;  Brush-Holder  Rigging,  Brush  Holders  and  Brushes;  Types  of 

Armature  Windings 

By  Norman  G.  Meade 


IN  Fig.  I  is  shown  the  common  type  of  connections 
for  direct-current  generators  and  motors  with  com- 
pound winding.     Enameled  slate  or  finished  marble 

blocks  support  brass  plates  to  which  the  connecting 
lugs  are  bolted. 

The  connection  block  at  the  left-hand  side  of  the  cut 
is  assumed  to  be  positive  and  connects  to  the  positive 
bushes  by  means  of  flexible  leads  soldered  into  lugs. 
The  second  lug  serves  to  connect  the  cables  running  from 
the  positive  lead  to  the  switchboard. 

Five  sets  of  cables  are  connected  to  the  right-hand 
terminal  block ;  the  negative  brush  holder  lead,  equalizer 
and  negative  leads  to  switchboard  and  the  2  connections 
of  the  series  or  compound  winding.  In  addition,  there 
is  the  series  shunt  attached  at  each  end  of  the  connec- 
tion block  to  extension  from  the  brass  plates  to  which 
the  various  leads  are  connected.     It  will  be  noted  that 


O 


®    o 


®  o 


SHUNT — ■'. 


EQUALIZER 
CONNECT/ON' 


HP  'y  LEADS 


-pos>ri\/E 

CONrJECnON 


FIG.    1.      DETAILS    OF    COMPOUND    GENERATOR    OR    MOTOR 
TERMINALS 

there  are  2  plates  for  the  lugs'  attachment,  which  are 
separated  on  the  block,  and  the  series  shunt  is  connected 
in  such  a  m.anner  that  it  carries  or  shunts  part  of  the 
current  that  would  otherwise  pass  through  the  series 
winding.  The  function  of  the  series  shunt,  which  gener- 
ally consists  of  laminated  German  silver  loops  insulated 
and  bound  together,  has  already  been  explained  in  a 
previous  article.  A  suitable  adjustment  is  generally  pro- 
vided to  vary  the  resistance  of  the  series  shunt ;  one  type 
is  shown  in  Fig.  i,  which  consists  of  a  short  length  o£ 
flexible  cable  provided  with  lugs  which  can  be  attached 
to  2  of  several  suitable  projections  on  the  shunt's  loops, 
thereby  cutting  out  one  or  more  sections. 


Brush  Holders  and  Brushes 

JN  Fig.  2  is  shown  a  common  type  of  brush-holder 
rigging  for  a  4-polar  machine.  The  yoke  is  split 
and  clamps  over  a  projecting  sleeve  on  the  commutator 
of  the  front  bearing  and  can  be  rocked  backward  and 
forward  by  means  of  the  handle.  The  position  and  the 
negative  brushes  are  connected  by  insulated  copper  con- 
nectors ;  to  one  end  of  each  commutator,  clamped  by 
means  of  the  brush-holder  stud,  is  attached  the  brush- 
holder  leads. 

Figure  2  also  shows  a  cross-sectional  view  of  the 
same  brush-holder  rigging  in  which  A  is  a  brush-holder 
stud;  B  is  a  shoulder  attached  to  the  stud;  C,  D  and  E, 
insulating  washers  and  bushings;  F  and  H,  brass  or 
bronze  washers ;  G,  copper  connector  for  connecting 
brushes  of  like  polarity;  I,  brush-holder  lead,  and  J, 
clamping  nut  on  brush-holder  stud. 


FIG.   2.      COMMON  TYPE   OF   BRUSH-HOLDER  RIGGING 

There  are,  in  general,  2  principal  types  of  brush  hold- 
ers, the  box  type,  shown  in  F'ig.  5,  and  the  reaction  type, 
illustrated  in  Fig.  6;  they  use  respectively  the  brushes 
shown  in  Figs.  3  and  4.  Carbon,  graphite  or  a  combina- 
tion of  2  or  more  similar  materials  are  used,  practically 
to  the  exclusion  of  all  other  materials  for  brushes  on 
modern  machines.  With  the  box-type  brush  holder  the 
brush  moves  freely  up  and  down  in  the  box  A,  Fig.  5,  so 
that  to  relieve  the  spring,  F,  from  carrying  undue  cur- 
rent, causing  overheating.  What  is  known  as  a  pigtail, 
E,  is  attached  to  both  brush  B  and  the  holder- arm,  as 
indicated  at  I  and  D.  Slots  C  in  the  box  A,  allow  the 
pigtail  connector  and  its  retaining  screw  to  move  upward 
and  downward  without  causing  the  brush  to  bind.     An 
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adjusting  stud,  H,  with  its  nut,  G,  permits  of  a  wide 
range  of  pressure  by  the  spring,  F,  on  the  brush,  B  ;  the 
complete  holder  is  clamped  on  the  stud  at  J. 

In  the  reaction  type  of  brush  holder  no  pigtail  is 
required,  as  the  brush,  B,  is  pressed  tightly  against  the 
holder.  A,  by  the  lever,   G;  this  lever  is  given  tension 


types  are  shown  in  Figs.  7  and  8.  In  the  former,  cor- 
responding positions  under  the  poles  of  same  polarity 
are  occupied  by  coils,  C^  and  C,.  Cross  connection  is 
made  from  the  end  connection,  a  b,  of  coil,  Cj,  to  the 
end  connection,  d  e,  of  coil,  Co,  by  cross  connection, 
b  c   and   d  c. 


FIG.  3.   BRUSH  FOR  BOX  TYPE  HOLDER 
FIG.  4.   BRUSH  USED  IN  REACTION  TYPE  HOLDER 

by  a  coiled  spring,  E,  about  a  sleeve,  D,  which  moves 
freely  on  the  brush-holder  stem,  C.  G  is  a  series  of 
notches  for  receiving  the  spring  projection,  H,  by  means 
of  which  the  spring  tension  is  governed. 


FIG.  5.  BOX  TYPE  BRUSH  HOLDER 
FIG.  6.  REACTION  TYPE  BRUSH  HOLDER 

Where  single-turn  coils  are  used  in  machines  of  large 
capacity  and  are  open  at  d  and  e,  it  is  possible  to  combine 
the  end  connections  and  the  cross  connection ;  this  is 
accomplished  by  connecting  a  of  coil  C^  through  c  to  e  in 
coil  Co,  ace.  Fig.  8,  replacing  a  b  c  d  e,  in  Fig.  7.  Single- 
turn  coil  series  windings  only,  can  utilize  the  wave  form 


PIG.     7. 
FIG.    8. 


SERIES     LAP     WINDING     FOR     ARMATURES 
SERIES    WAVE    WINDING    FOR    ARMATURES 


Armature  Windings 

_^RMATURE  windings  with  their  respective  modifica- 
tions are  divided  into  2  general  groups  or  classes  : 
series  wound  and  multiple  wound.  The  series  winding 
may  consist  of  2  forms,  known  as  series  lap  winding 
and  series  wave  winding;  developments  on  the  2  latter 


FIG.    9.      CIRCULAR  DIAGRAM   OP    SERIES   LAP   WINDING 

of  winding;  where  there  is  more  than  one  turn  per  coil, 
the  lap  winding  must  be  used.  In  multiple  wound  arma- 
tures the  current  passes  from  one  coil  to  the  next  adja- 
cent coil,  but  in  series  windings  it  passes  through  all 
coils  having  relative  positions  with  poles  of  like  polarity 
to  the  coil  next  to  the  first  coil.     Two  sets  of  brushes. 
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regardless  of  the  number  of  poles,  can  be  used   or 
many  sets  of  brushes  as  poles  may  be  employed. 

Figures  9  and  10  show  a  ring  or  circular  diagram 
of  a  lap-wound  and  of  a  vva\e-wound  series  armature, 
having  35  coils  and  an  ecjual  number  of  commutator 
segments.    Owing  to  the  number  of  coils,  they  are  slightly 


FIG.    10.      CIRCULAR    DIAGRAM    OF    SERIES    WAVE    WINDING 

displaced  from  each  other  in  the  relative  pitch,  so  that 
the  current  leads  into  the  next  coil  to  the  first  one  after 
having  passed  all  of  the  poles. 

Figure  11  shows  a  multiple  full-pitch  winding  for  a 
6-pole  machine  in  which  the  coils  are  connected  in  closed 
circuit  all  around  the  armature ;  the  commutator  is  con- 


FIG.    11.      MULTIPLE    FULL-PITCH   WINDING 

nected  to  adjacent  armature  coil  connections.  In  the 
figure,  full  lines  indicate  one  side  of  the  coil  and  dotted 
lines  the  other  side.  As  many  sets  of  brush  holders  as 
there  are  poles  are  required  with  a  multiple-wound 
machine. 


ELECTRIC  DRIVE  FOR  REFRIGER- 
ATING MACHINERY 

Advantages    of    Motor    Drive    for    Compressors,    Size 

Motor  Required  for  a  Given  Capacity  and  Some 

Figures  from  Actual  Plants  in  Operation 

IN  a  recent  bulletin  from  its  industrial  department, 
the  Westinghouse  Electric  &  Alfg.  Co.  gives  an 
interesting  discussion  of  the  api)lication  of  electric 

drive  for  refrigerating  and  ice  making  machinery. 
Plants  are  divided  into  2  classes,  small  and  large,  the 
dividing  line  being  placed  roughly  at  10  tons  of 
refrigeration.  Electric  drive  may  be  used  in  either  class 
and  in  any  case  implies  the  use  of  central  station 
power,  as  it  is  evidently  not  economical  where  refrig- 
erating machinery  is  installed  in  a  steam  plant  to 
generate  current  in  a  steam  engine  unit  and  apply  it 
in  the  same  room  to  the  driving  of  a  compressor. 

Advantages,  as  given  for  the  electrically  operated 
plants,  are  that  the  first  cost  is  consideral)ly  less 
because  the  motor  costs  less  than  an  engine  and  no 
boilers  are  necessary  in  the  compressor  plant.  The 
space  required  for  an  electrically  driven  plant  is  less 
than  for  a  steam  plant,  less  attendance  is  required, 
and  the  operation  of  the  compressor  can  even  be 
made  automatic.  The  compressor  and  motor  can  be 
located  near  to  the  point  Avhere  refrigeration  is  re- 
quired, even  in  a  residence  district,  because  of  the 
quiet  operation  of  the  machinery,  thus  reducing  the 
heat  losses.  For  ice  plants  in  the  residence  districts 
this  means  a  reduced  delivery  haul,  also,  which  may 
have  a  large  efifect  on  the  profits  of  the  business.  ' 

Where  it  is  desired  to  use  distilled  water,  in  some 
cases  this  is  obtained  by  means  of  multiple  efifect  evap- 
orators and  in  other  cases  water  from  a  heating  system 
is  available.  In  most  instances,  however,  the  use  of 
raw  water  is  possible  and  will  have  an  economy  over 
the  use  of  distilled  water. 

When  using  electric  drive,  it  is  possible  to  obtain 
accurately  the  cost  of  power  and  thus  leaks  in  produc- 
tion can  be  readily  detected,  such  leaks  coming  from 
careless  operation,  deterioration  of  the  apparatus  or 
variation  in  the  temperature  of  the  condensing  water. 

Small  Plants 

'piiE  advantages  of  electric  drive  for  small  plants  are 
the  same  as  for  large  ones  but  in  greater  degree 
since  there  are  many  places  where  an  electrically 
driven  plant  can  be  used,  but  a  steam  plant  would  be 
an  impossibility.  Where  the  power  sui)ply  is  direct 
current,  the  motor  should  preferably  be  compound 
wound  and,  if  it  is  desired  to  vary  the  speed  of  the 
compressor  according  to  the  seasons,  a  motor  permit- 
ting a  speed  range  of  at  least  3  to  1  should  be  pur- 
chased, the  speed  changes  being  obtained  by  field  con- 
trol and  not  by  the  use  of  resistance  in  the  armature 
circuits.  For  alternating  current,  either  squirrel  cage 
motors  or  slip  ring  motors  are  available.  The  squirrel 
cage,  from  its  extreme  simplicity,  is  generally  pre- 
ferable, if  speed  change  is  not  required,  and  if  there 
are  no  limitations  from  the  central  station  on  the  start- 
ing current  that  may  be  drawn.  If  speed  change  or 
limited  starting  current  obtains,  the  slip  ring  motor 
should  be  used ;  also,  this  type  is  better  adapted  for 
automatic  control. 

Electrical  energy  required  per  ton  of  ice  varies 
from  45  to  65  kw.-hr.,  according  to  conditons  of  manu- 
facture, and  the  size  of  motor  for  a  given  compressor 
can   be  determined  from  the  curves  given  in   Fig.   3. 
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Actual  Cost 

JN  a  plant  which  makes  raw  water  ice  and  supplies 
cold  storage,  the  capacity  is  195  tons  refrigeration 
in  24  hr.,  ^  being  used  for  cold  storage  and  %  for 
ice  manufacture.  The  ice  is  made  on  the  plate  sys- 
tem, direct  expansion  and  flooded  system  of  coils  be- 
ing used,  and  comes  in  plates  17^  ft.  long,  8>^  ft. 
wide  and  a  foot  thick,  the  tanks  providing  for  making 


runs  at  435  r.p.m.  and  has  a  sheave  24  by  18  in.,  the 
sheave  on  the  compressor  being  14  ft.  diameter  with 
a  rim  18  in.  wide  and  3  in.  thick,  and  carrying  9  1%- 
in.  ropes.  Series  wound,  direct-current  motors  are 
used  for  operating  the  cranes  and  hoists,  and  shunt 
wound  motors  for  tripping  mechanism,  drag  con- 
veyors, centrifugal  pump,  and  a  12  by  12-in.,  2-cylinder 
air  compressor  which  supplies  air  at  10  lb.  pressure. 


FIG.   1.     REFRIGERATING  MACHINE  DRIVEN  BY  A  10-HP.  DIRECT-CURRENT    MOTOR 


96  of  these  plates  at  once.  Alternating  currents  are 
supplied,  2  phase,  2000  volts,  60  cycles,  for  375  hp. 
of  induction  motors,  and  direct  current  at  225  volts 
for  65  hp.  of  direct-current  motors.  Compressed  air 
is  used  for  agitating  the  water  to  give  clear  ice.    The 


In  another  plant  which  makes  raw  water  ice  on  the 
can  system,  the  maximum  capacity  is  68  tons  in  24 
hr.,  2  tanks  being  provided,  each  holding  450,  300-lb. 
cans,  and  a  storage  capacity  of  750  tons  of  ice  being 
maintained  at  26  deg.  F.     All  motors  are  of  squirrel 


FIG.  2. 


MOTOR  DRIVEN  REFRIGERATING  PLANT 
FOR  HANDLING     MEAT 


induction  motors  are  used  for  driving  the  ammonia 
compressors,  each  unit  being  a  125-hp.  slip  ring  induc- 
tion motor,  connected  by  rope  drive  to  a  65-ton  am- 
monia compressor  which  operates  from  25  lb.  back 
pressure  to  120  lb.  condensing  pressure.     The  motor 


FIG.   3.   CURVE  FOR  DETERMINING  THE 
L         HORSEPOWER  OF  MOTORS  TO  DRIVE 
REFRIGERATING  COMPRESSORS 

The  upper  curve  is  for  compressors  of  50  hp.  and  smaller;  the  lower 
curve  for  large  machines.  For  example,  a  30-ton  compressor  requires 
a  52-hp.   motor;    a  300-ton   compressor   requires  a   470-hp.    motor. 

When  the  ice-making  capacity  of  the  compressor  is  given,  the  motor 
horsepower  required  will  in  general  be  about  double  the  figures  given 
in  the  curve. 
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cag-e  induction  type,  the  total  equipment  aggregating 
210  hp.  and  taking  3-phase  current,  2300  volts,  60 
cycles.  A  150-hp.  motor  is  belted  to  a  2-cylinder,  12 
by  24-in.  horizontal,  double-acting  ammonia  compres- 
sor with  rated  capacity  of  100  tons  refrigeration  in 
24  hr.,  operating  from  19  lb.  back  pressure  to  185  lb. 
head  pressure,  the  motor  running  at  495  r.p.m.,  and 
the  compressor  at  68  r.p.m.  Smaller  motors  are  in 
use  as  follows :  A  5-hp.  to  drive  a  2-blade,  propeller 
type  agitator  in  the  brine  tank;  a  5-hp.  to  drive  2 
4-in.  centrifugal  brine  circulating  pumps;  a  5-hp.  to 
drive  an  8  by  8-in.  single  cylinder  air  compressor  sup- 
plying-  air  at  50  lb.  pressure  for  hoists ;  2  5-hp.  for  posi- 
tive blowers  in  duplicate  units  for  supplying  air  to 
agitate  water  in  the  cans;  2  5-hp.  motors  to  drive  2 
2y2-\n.  centrifugal  pumps  in  series  to  raise  water  from 
the  well  to  the  storage  tank  against  a  total  head  of 
100  ft. ;  a  20-hp.  motor  to  operate  a  750-ft,  single  chain 
ice  conveyor  on  the  loading  platform  and  a  5-hp.  motor 
to  operate  an  ice  elevator  from  the  storage  room  to 
the  loading  platform. 


In  2  plants  for  handling  meat,  squirrel  cage,  induc- 
tion motors  are  used,  the  current  in  each  case  being 
3  phase,  220  volts,  60  cycles.  In  the  first  a  temperature 
of  40  deg.  F.  is  maintained  in  a  15  by  12  by  8-ft.  re- 
frigerator, the  equipment  being  a  5-hp.  motor  belted 
to  a  2-ton  ice  machine  working  from  a  back  pressure 
of  15  lb.  to  a  head  pressure  of  180  lb.  In  the  second 
a  temperature  of  33  deg.  F.  is  maintained  in  a  meat 
storage  containing  94,000  cu.  ft.,  and  the  equipment 
consists  of  a  50-hp.  motor  belted  through  a  counter- 
shaft to  a  single  cylinder  ammonia  compressor  of  20 
tons  refrigeration  capacity,  working  from  10  lb.  back 
pressure  to  130  lb.  head  pressure;  a  10-hp.  motor  belted 
through  a  shaft  to  a  deep  well  pump,  operating  against 
a  total  head  of  165  ft. ;  and  a  5-hp.  motor  belted  to  a 
single  stage  centrifugal  pump  used  for  brine  circula- 
tion and  with  capacity  of  250  gal.  a  minute  operating 
against  a  total  head  of  24  ft. 


SAM'L  EATON,  "TATER-CAR"  FIREMAN 


By  Ciias.  F.  Able 


WE  were  just  settled  down  to  "bucking  the  peak" 
one  evening,  when  the  boiler-room  door 
opened  and  what  appeared  to  be  an  ordinary 
specimen  of  the  "genus  hobo"  stood  framed  in 
the  doorway  as  if  undecided  whether  it  was  best  to 
enter.  As  the  chill  of  the  cold,  wintry  draft  struck 
Bob,  the  nearest  stoker,  he  paused  in  the  task  of  bar- 
ring open  the  fire  long  enough  to  shout  savagely  that 
familiar  cold  weather  admonition,  "Shut  that  door!" 

Calmly  accepting  this  as  an  invitation  to  enter,  the 
stranger  stepped  inside  and  carefully  closed  the  door.. 
He  then  proceeded  to  adapt  himself  to  the  change 
of  temperature.  First,  the  bright-red  mittens  were 
removed  and  tucked"  into  the  pockets  of  the  heavy 
ulster;  next,  the  strings  of  the  ear-laps  of  the  big  fur 
cap  were  untied  from  under  his  chin  and  the  ends 
left  dangling;  the  great  coat  was  next  removed  and 
there  stood  revealed  a  sight  which  caused  the  face 
of  even  the  busiest  to  relax  in  a  smile.  Tall  and  lanky, 
the  sleeves  of  his  jacket  much  too  short,  disclosing  a 
considerable  length  of  big,  brawny  wrist ;  pant-legs 
ending  about  3  in.  above  the  tops  of  rough,  heavy 
shoes;  the  stranger's  appearance  suggested  a  nativity 
of  "way  down  East" — and  so  it  afterward  proved. 

"I  wonder  kin  er  feller  git  er  job  araound  here?" 
he  finally  asked. 

"Sure,"  replied  Bob,  to  whom  the  question  was 
addressed.  "Take  this  paper  and  pencil  and  tally  each 
shovelful  of  coal  as  it  is  thrown  into  the  furnace, — 
and  don't  get  in  the  way." 

For  fully  an  hour  the  stranger  was  engaged  in 
painstaking  effort  to  mark  accurately  each  count  on 
the  paper  and  many  a  jest  at  the  ludicrous  spectacle 
was  passed  between  the  busy  stokers.  At  length,  the 
chief  engineer,  making  a  final  tour  of  inspection  before 
leaving  for  home,  observed  the  stranger  and_  ap- 
proached with  the  remark :  "Visitors  are  not  permitted 
here  without  a  pass  from  the  office." 

"T-het's  all  right,  I  work  here.  An'  jest  at  present 
I'm  purty  busy,"  was  the  reply. 

The  chief  for  a  moment  was  plainly  puzzled.  Then, 
as   he   noticed   more    closely   what,  the   stranger   was 


doing,  the  light  of  understanding  came  suddenly.  "I 
guess  someone  is  playing  a  joke  on  you,"  he  said. 
"Who  hired  you?" 

"Thet  feller  over  ther,"  replied  the  supposed  victim. 
"An'  I  don't  mind  the  joke  s'long  es  I  git  paid  fer  it." 

The  chief  roared  with  laughter,  and  the  upshot  of 
the  matter  was  that  the  discomfited  Bob  had  to  dig 
down  in  his  jeans  and  produce  50  cents,  which  the 
unruffled  stranger  pocketed  with  a  drawled :  "Thankee 
sir!     Anything  else  I  kin  do?" 

"What's  your  name?"  asked  the  chief,  when  the 
merriment  had  subsided. 

"Sam'l  Eaton.  Sam,  fer  short.  An'  daoun  hum 
they  twists  th'  handle  an'  calls  me  Eatin'  Sam." 

"Ever  do  any  firing?"  queried  the  chief. 

Sam  smiled  sweetly.  "Sure!  That's  haow  I  cum 
ter  be  here.  Fired  a  'tater-car  all  th'  way  daown  frum 
H'ulton,  Maine,  an  never  had  er  tater  freeze  on  th' 
trip,  B'Gosh!" 

This  proved  too  much  for  the  chief.  "Come  around 
in  the  morning  and  start  in  helping  the  boiler-washer," 
he  said,  shaking  with  laughter  and  starting  for  the 
engine-room. 

As  the  weeks  passed,  Sam's  presence  in  the  boiler- 
room  became  more  and  more  noticeable  because  of  the 
careful  manner  in  which  he  performed  the  many  tasks 
alloted  him,  his  quickness  in  noting  defects  and  sug- 
gesting improvements,  his  easy-going,  good-natured 
disposition  and  droll  traits  of  conversation.  If  he 
had  any  bad  habits  they  were  carefully  concealed.  In 
fact,  his  averseness  to  spending  his  earnings  foolishly, 
was  frequently  commented  on  by  his  fellow  workers. 

"What  are' you  going  to  do  with  all  the  money  you 
have  saved?"  he  was  asked  by  one  of  the  stokers. 

"Wa'll,"  he  replied,  "seein'  es  haow  I  hain't  saved 
none,  it's  purty  hard  tellin'  what  I'll  do  with  it.  Yer 
see  I  didn't  git  much  schoolin'  daown  hum,  an'  ther's 
er  feller  where  I  board  what's  got  an  eddication,  but 
he's  sickly  an'  cain't  use  it,  so  I'm  givin'  him  5  dollar^ 
er  week  fer  what  he  calls  'tooterin'  me.  He  needs  th' 
money  an'  I  need  th'  eddication,  so  I  guess  it's  erbaout 
'n  even  swap." 
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Results  of  the  "tooterin"  were  not  long  in  becoming 
manifest.  The  night  fireman  dozed  a  little  too  long, 
one  night,  and  the  hiss  of  escaping  steam  through  a 
melted  fusible-plug  aroused  him.  The  next  morning, 
assisted,  by  Sam,  the  chief  started  in  to  replace  the 
damaged  plug.  The  fire,  of  course,  had  been  drawn, 
but  the  boiler  was  still  hot  and  in  such  close  quarters 
as  the  back-connection,  the  work  was  anything  but  a 
pleasure.  Two  or  three  pulls  on  the  wrench,  and  the 
chief  had  succeeded  in  "rounding"  the  corners  of  the 
plug.  Substituting  a  "Stillson"  for  the  "Moncky" 
wrench  he  had  been  using,  he  tried  again.  This  time 
the  teeth  of  the  wrench  chewed  off  a  considerable 
portion  of  the  metal  but  the  plug  remained  as  firmly 
attached  to  the  boiler-head  as  at  first. 

"Say,  Chief,",  said  Sam,  who  had  been  silently 
watching  the  abortive  efforts,  "ther's  er  feller  up  ter 
my  haouse — " 

"Do  you  think  you  can  do  this  any  better  than  I?" 
snapped  the  thoroughly  exasperated  chief. 

"I'll  try,  if  you'll  git  aout,"  returned  Sam. 

While  the  chief  was  at  the  sink  washing  the  dirt 
from  his  bruised  knuckles — a  memento  of  the  slipped 
wrench — Sam  made  a  trip  to  the  ice-water  tank  and 
re-entered  the  back-connection.  A  few  minutes  later, 
in  response  to  the  chief's — "How  are  you  making  out?" 
— Sam  handed  him  the  old  plug  and  asked  for  the  new 
one. 

"How  did  you  do  it?"  asked  the  astonished  chief 
when  Sam,  the  job  completed,  had  squirmed  through 
the  small  doorway  and  was  brushing  the  dirt  from  his 
overalls. 

"Ther's  er  feller  up  ter  my  haouse  thet's  tooterin' 
me,  an'  I  jest  happened  ter  reckerlect  thet  he  told  me 
thet  heat  expands  anything  and  cold  contracts  it,   so 


I  tried  holdin'  er  piece  of  ice  on  th'  hot  plug  until  it 
got  cold  an'  th'  dern  thing  turned  aout  es  slick  es  er 
whistle." 

Sam  got  the  careless  fireman's  job.  And  a  few 
months  later,  when  a  new  engine  was  being  installed 
and  the  erecting  engineer  needed  an  assistant,  Sam  was 
selected.  When  the  work  of  erecting  was  finished,  it 
was  Sam  who  was  intrusted  with  "breaking  her  in." 
And  when  I  left  to  accept  another  position,  Sam  pro- 
cured a  license  and  was  given  a  regular  "trick"  in  the 
engine  room. 

For  9  years  I  was  employed  in  a  distant  city  and 
on  my  return,  last  month,  I  called  at  the  old  plant 
to  shake  hands  and  renew  acquaintance  with  those  of 
my  former  fellow  workmen  who  were  still  in  the 
employ  of  the  concern. 

I  was  so  interested  in  discussing  the  many  changes 
which  had  been  made,  that  it  was  some  little  time 
before  I  thought  to  inquire  about  the  health  of  my 
former  chief. 

"Oh,  he's  left  us,"  was  the  reply. 

"And  where's  Sam?"  I  asked.  "Sam  Eaton,  the 
'down  Easter,'  that  the  boys  used  to  have  so  much  fun 
with." 

My  friend  laughed  and  looked  at  me  queerly.  "Fol- 
low me,"  he  said. 

He  led  me  to  the  section  of  the  building  set  apart 
for  offices  for  the  heads  of  departments,  and  pointed 
to  one  of  the  doors. 

My  mouth  opened  involuntarily  from  surprise,  for 
there,  in  gilt  letters,  modest  in  size  but  brightly  shining 
on  the  glass  of  the  door,  I  read  : 

"SAMUEL  EATON" 
"CHIEF  ENGINEER" 


FOREIGN  DEVELOPMENT  IN  THE  POWER  PLANT  FIELD 


Recently  Developed  Process  for  Autogenous  Welding 

By  J.  H.  Blakey 


IN  La  Nature,  M.  Chalmares  describes  the  soldering 
of  heavy  castings.  Soldering  of  cast  iron  is  always 
difficult,   and    especially    so   with    large   pieces ;    in 

fact  it  was  considered  impossible  until  a  short 
time  ago.  Now,  by  means  of  autogenous  welding  and 
suitable  fluxes,  tools  weighing  as  much  as  G  tons  have 
been  successfully  repaired,  and  have  given  as  good 
service  after  breakage  as  before.  The  operation,  how- 
ever, cannot  be  properly  performed  without  proper  ap- 
pliances and  expert  knowledge. 

Autogenous  welding  can  be  done  by  means  of  the 
electric  arc  by  aluminothermy,  or  by  the  oxy-acytelene 
torch.  In  welding  by  aluminothermy,  the  heat  is  pro- 
duced by  the  chemical  combination  of  oxygen  and 
aluminum.  It  has  been  known  for  some  time  that 
high  temperatures  could  be  obtained  by  the  formation 
of  alumina  (oxide  of  aluminum),  but  the  operation 
was  not  practically  applied  previous  to  the  invention 
of  the  process  patented  by  Dr.  Hans  Goldschmidt. 
This  consists  in  mixing  finely  powdered  aluminum 
(the  so-called  aluminum  bronze  powder)  with  some 
pulverized  metallic  oxide,  usually  iron  or  chromium, 
although  sodium  dioxide  is  particularly  effective.  The 
mixture,  which  is  called  themit,  is  then  raised  to  the 
temperature  at  which  occurs  the  reaction  by  which 
the  aluminum  deprives  the  other  metal  of  its  oxygen, 
forming  Al.J).,.  This  reaction  generates  a  great  quan- 
tity of  heat  and  a  very  high  temperature. 


In  addition  to  welding,  the  process  is  used  for  the 
production  of  pure  metals  which  it  has  not  been  possi- 
ble before  to  isolate  completely  and  in  pure  form,  such 
as  chromium,  manganese,  etc. 

In  welding,  the  thermit  is  placed  in  a  specially  pre- 
pared crucible  and  the  reaction  is  started  by  ignition. 
■"i-'p  fluid  mass  of  iron  produced  is  poured  into  a  mold 
around  the  joint  to  be  welded.  This  meth(xl  is  espe- 
cially useful  for  repairing  parts  of  machinery  which 
must  be  mended  Avhere  they  are  used. 

When  aluminum  is  used  for  the  separation  of  metals 
an  important  byproduct  is  formed  ;  namely  the  melted 
aluminum  oxide  or  alumina.  This  is  an  artificial  corun- 
dum, and  it  has  been  called  corubin.  Its  uniform  hard- 
ness makes  it  far  superior  to  natural  corundum  or 
emery  for  grinding  and  polishing. 

A  great  obstacle  in  the  aluminothermy  process  has 
been  the  lack  of  some  means  of  starting  the  reaction, 
which  requires  a  high  temperature.  Dr.  Goldschmidt 
accomplishes  this  by  using  an  igniter  consisting  of  a 
readily  reducible  oxide,  such  as  barium  peroxide,  mixed 
with  finely  powdered  aluminum.  The  reaction  of  this 
mixture  may  be  started  by  means  of  a  match.  A  pinch 
of  this  placed  upon  the  thermit  or  other  aluminother- 
mic  mixture,  will  serve  to  start  the  reaction.  Once 
started  the  main  reaction  propagates  itself,  since  the 
temperature  produced  is  probably  above  5400  deg.  F., 
which  is  higher  than  can  be  obtained  by  any  other 
artificial  means,  except  by  the  electric  arc. 
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In  1895  Prof.  Le  Chatelier,  in  a  uiAe  to  the  French 
Academy  of  Sciences,  fixed  at  7200  deg.  F.  the  tempera- 
ture of  combustion  of  a  mixture  of  equal  volumes  of 
oxygen  and  acetylene ;  the  products  of  the  reaction 
being  entirely  formed  of  oxides  of  carbon  and  hydro- 
gen, reducing  gases  which  play  an  important  part  in 
autogenous  welding.  For  it  is  not  sufficient  to  liquefy 
the  metal ;  it  is  necessary,  also,  to  preserve  at  the  point 
treated  the  same  composition,  homogeneity  and 
mechanical  and  physical  properties  as  in  the  adjoining 
parts.  This  explains  the  difficulty  of  the  process  and 
the  necessity  for  special  equipment.  The  casting  is 
first  carefully  examined,  in  order  to  determine  the 
method  of  treatment  and  the  flux  which  is  most  suit- 
able; some  of  the  fluxes  must  be  prepared  at  the  time 
they  are  to  be  used,  as  they  preserve  their  properties 
for  only  a  few  hours. 

After  this  examination  the  casting  is  taken  to  the 
machine  shop,  where  is  done  whatever  machining  may 
be  necessary  to  prevent  any  displacement  during  the 
operation.  Small  pieces  are  placed  in  a  furnace 
equipped  with  suitable  appliances  for  handling,  and 
with  means  for  steadily  increasing  and  decreasing  the 
heat.  In  the  case  of  a  large  piece,  a  furnace  is  built 
around   it,  the  same  precautions  being  taken   for  the 


FIG.    1.    BROKEN   CASTIXG   REPAIRED   BY  AUTOGENOUS  WELDING 

regular  increase  and  decrease  of  the  heat.  When  the 
assembled  parts  have  reached  the  required  tempera- 
ture, the  electric  arc  or  the  oxy-acetylene  torch  is 
applied  at  the  point  to  be  soldererl.  After  cooling,  the 
piece  is  again  taken  to  the  machine  shop,  where  the 
seams  resulting  from  the  welding  are  removed,  and  any 
machining  done  which  may  be  necessary  for  the 
remounting  of  cutting  or  finished  parts. 

In  addition  to  soldering,  a  similar  process  is  used 
to  coat  nickel  steel  cylinders  with  an  interior  lining 
of  cast  iron.  This  lining  is  half  a  millimeter  in  thick- 
ness, and  by  means  of  a  special  flux  called  "Pontine"  it 
is  welded  into  the  steel  so  as  to  form  a  solid  piece. 
This  gives  a  cylinder  of  great  strength,  and  also  satis- 
factory as  regards  the  friction  of  the  piston.  Simi- 
larly, steel  cylinders  can  be  coated  on  the  outside 
with  cast  iron,  and  then  cut  into  segments  to  make 
piston  rings. 

An  Improvement  on  the  Diesel  Motor 

•THE  house  of  Sulzer,  of  Winterthur,  Switzerland, 
which  has  made  a  specialty  of  the  manufacture  of 
Diesel  motors,  and  generally  of  2-cycle  motors  of  great 
power,  has  added  to  the  Diesel  motor  an  arrangement 
for  cleansing  the  cylinder  by  means  of  a  volume  of 
air  after  each  explosion.  Figures  2  and  3  show  the 
apparatus.  At  A  is  the  port  for  the  escape  of  the 
burnt   gases.     At  S  and  H  are  ports  connecting  the 


air  reservoir  N  with  the  cylinder.  It  will  be  seen  that 
the  upper  port,  H,  is  in  communication  with  the  cyl- 
inder only  when  the  valve,  G,  is  raised,  and  that  the 
upper  edge,  a,  of  the  port,  Fl,  is  a  little  higlier  than 
the  upper  edge,  b,  of  the  escape  port,  A.  The  lower 
edge,  c,  however,  is  below  the  edge,  c,  of  the  port,  A. 
\\'hen   the   piston    descends,   as   the    result   of   the 


FIG. 


POSITION   OF   AIR   VALVE    JUST    BEFORE    EXHAUST 


explosion  of  the  gases,  it  passes  first  the  port,  H,  which 
does  not  allow  air  to  pass  into  the  cylinder  on  account 
of  the  valve  being  closed.  It  then  passes  the  port.  A, 
which  allows  the  escape  of  the  burnt  gases ;  the  ])res- 
sure  in  the  cylinder  becoming  gradually  that  of  the 
atmosphere.  The  piston,  continuing  to  descend,  opens 
the  port,  S,  which  allows  air  from  the  receiver,  N, 
slightly  above  atmospheric  pressure,  to  enter  the  cyl- 


fk; 


DIUKCTIOX    OF    AIR    CTRRKXTS    WITKX    PI.'^TOX    IS 
AT    END    OF    STROKE 


inder.  As  the  piston  starts  its  ascent,  an  eccentric 
suitably  arranged,  opens  the  valve,  G,  and  the  i)ort, 
H,  which  having,  as  has  been  said,  its  upper  ei\i::,e 
above  that  of  the  port.  A,  allows  the  inflow  of  air 
for  a  moment  after  the  port.  A,  is  closed.  This  device 
has  been  found  to  increase  the  efficiency  of  the  motor, 
no  doubt  because  the  remnant  of  burnt  gas  remaining 
in  the  cylinder  is  replaced  by  a  volume  of  clean  air. 
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REMOVAL    OF    HARD    SCALE    FROM    ECON- 
OMIZER TUBES 

ONE  day,  a  fireman  noticing  some  hot  water 
and  vapor  coming  out  of  the  soot-chamber  un- 
der the  economizer,  reported  the  matter  to  me. 
On  going  to  the  spot,  and  seeing  that  what  was 
reported  was  true,  all  its  connections  with  the 
boilers  and  feed  pumps  were  cut  off,  and  water  was 
allowed  to  go  into  the  boilers  directly  from  the 
pump.  The  gases  from  the  boilers  were  also  directed 
to  the  chimney  through  the  reserved  flue.  (See  Fig. 
1.)  When  the  economizer  flue  was  cooled  down,  a 
man  went  in  through  the  soot  chamber  for  inspection 
and  found  that  one  of  the  pipes  in  the  last  section 
of  one  set  had  burst.    As  we  had  one  pipe  in  spare,  we 


1 
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The  tail  stock  was  fitted  as  usual  but  with  a  hollow 
center,  as  shown  at  H,  Fig.  3,  instead  of  the  pointed 
one ;  and  in  place  of  head  stock  2  wooden  blocks  were 
fitted  to  support  the  boring  bar. 

The  boring  bar  was  made  as  separately  shown  in 
Fig.  4,  in  which  a  hydraulic  pipe,  H  P,  3^  ft.  long, 
was  turned  the  whole  length  on  outside  and  was  bored 
out  inside,  up  to  the  distance  of  3^  in.  from  both  the 
ends  to  fit  the  iron  bushes,  shown  in  Fig.  4,  which 
were  driven  into  the  pipe  to  keep  the  rod  R,  in  the 
center.  On  the  outside  of  the  pipe  one  loose  and  one 
fast  pulley,  16  in.  in  diameter,  were  fixed  to  drive  the 
whole  arrangement.  The  loose  pulley  was  fixed  on  the 
separate  collar  and  the  fast  one  was  fitted  with  a  slid- 
ing key  fixed  in  the  slot  2  ft.  long,  which  was  cut  in 
the  pipe,  shown  at  A  in  Fig.  4. 
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thought  of  replacing  the  broken  one.  To  do  this,  we 
disconnected  the  top  and  bottom  branch  pipes,  then 
it  was  found  that  some  of  the  pipes  had  choked  up 
fully  and  some  of  them  were  nearly  so,  with  hard 
scale.  Therefore,  it  was  necessary  before  putting  the 
economizer  in  working  order,  that  all  the  scale  from 
the  pipes  be  removed. 

Undoubtedly  the  scale  could  not  be  removed  by 
any  other  means  than  boring  out.  Therefore,  we 
made  a  simple  boring  bar  as  shown  in  Fig.  2,  to  bore 
the  pipes  in  their  place,  and  began  the  work  by  em- 
ploying 2  men  to  turn  the  handle  of  the  boring  bar, 
but  it  took  so  much  time  and  labor  to  clean  one  pipe, 
that  the  plan  was  given  up  as  useless,  and  some  other 
mechanical  contrivance  was  thought  of. 

This  mechanical  contrivance  shown  in  Fig.  3  was 
made  out  of  some  old  materials  at  hand.  We  had  one 
old  lathe  bed  14  ft.  long,  which  we  fixed  in  the  ground 
near  a  line  shafting  which  was  passing  through  the 
yard  to  drive  another  department  of  the  mills. 


The  rod  R  was  kept  tight  with  the  bush  by  a  set 
screw  S;  and  some  different  lengths  of  J^-in.  rod,  R, 
pointed  at  both  the  ends,  were  kept  ready  to  push  the 
boring  bar  by  the  hand  wheel  of  the  tail  stock. 

Now,  to  bore  the  pipes,  one  section  was  brought 
near  the  apparatus  which  was  only  about  50  ft.  dis- 
tant from  the  wall.  The  center  of  the  pipe  was 
made  level  with  the  center  of  the  boring  bar  with  the 
help  of  wooden  blocks,  having  grooves  cut  in  them, 
according  to  the  size  of  pipes  and  spaces  between 
them,  and  the  whole  section  was  made  tight  to  the 
blocks  with  bolts  and  flat  irons. 

When  all  things  were  ready,  the  belt  was  moved 
from  the  loose  to  the  fast  pulley,  and  the  boring  bar 
began  to  cut  the  scale  smoothly.  The  bar  was  being 
pushed  by  the  handwheel  of  the  tail  stock,  which  in 
turn  pushed  the  rod,  R,  together  with  the  pipe,  H  P, 
through  the  wooden  blocks. 

When  the  pipe  would  come  to  the  extreme  end 
of  its  travel,  the  set  screw,  S,  would  be  slackened 
and  the  pipe  would  be  drawn  back  towards  the  right- 
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hand  side,  and  after  tightening  the  screw,  working 
would  be  resumed  again.  Whenever  the  distance  be- 
tween the  tail  stock  and  the  end  of  the  rod  R  would 
increase,  a  longer  >^-in.  rod  would  be  placed  between 
them  instead  of  the  shorter  rod. 

This  contrivance  did  good  work  in  cutting  the 
scale,  but  one  more  difificulty  was  experienced,  that 
was  removing  the  loose  scale  (dust)  from  the  pipe. 
First,  we  tried  to  remove  this  by  the  bent  flat  irons, 
but  it  took  a  good  deal  of  time,  and  sometimes  the 
cutter  would  be  jammed  so  much  that  it  would  not 
go  any  farther  and  the  machine  would  stop.  When 
this  happened  it  took  much  more  time  to  remove  the 
scale  than  was  required  for  boring.  Thus,  we  were 
able  to  bore  2  pipes  at  the  most  on  the  first  day. 

When  once  the  cutter  was  jammed  as  before,  we 
threw  a  bucketful  of  water  into  the  pipe,  as  a  trial,  but 
this  had  such  a  good  efifect  that  the  scale  was  loosened 
and  came  out  in  the  form  of  mud.  Therefore,  we  made 
a  water  connection  with  the  fire-service  hydrant  and 
put  the  nozzle  of  the  hose  into  the  mouth  of  the 
economizer  pipe  while  working  By  this  the  work  was 
made  so  easy  that  we  were  able  to  bore  and  clean 
about  20  to  30  pipes  a  day. 

The  contrivance  was  made  from  the  old  materials 
which  were  found  at  hand.  N.  N.  Bava-Adam. 


BOUNCING  DASHPOTS 
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UR  dashpots  are  of  the  vacuum   type  and   consist 

of  a  pot  and  plain  plunger  without  any  kind  of 
packing.  They  would  stick  up  and  let  go  too  soon 
when  our  cylinder  oil  was  poor  or  when  the  engine 
was  not  getting  enough  or  when  the  working  edge 
of  the  steels  were  worn  or  when  the  receiver  pressure 
would  suddenly  go  down,  as  is  the  case  when  a  heavy 
load  is  thrown  on;  but  as  for  bouncing,  we  had  never 
heard  of  it  till  our  working  hours  were  changed  from 
12  to  8  and  another  engineer  was  hired.  The  first 
day,  one  of  us  stayed  with  him  to  show  him  the  ropes, 
but  the  second  day,  the  dashpots  started  to  bounce 
on  both  high  and  low  pressure. 

Our  engine  is  a  double  eccentric,  belt-connected  to 
a  shaft.  She  did  not  speed  up  and  the  only  danger 
I  could  see  was  the  liability  of  the  closing  shoulder 
banging  on  the  jim-crank  web  until  it  marked  it  and 
might  break  it,  but  the  disagreeable  noise  was  hard  to 
stand.  We  tried  everything  we  knew,  but  it  seemed 
to  do  no  good. 

After  reading  Mr.  Waldron's  article  in  the  Oct.  15 
issue,  I  saw  a  light,  so  I  hung  around  to  watch  the 
new  engineer  when  he  oiled  the  valve  gear.  We  had 
always  thought  that  the  dashpots  had  sufficient  oil 
from  what  ran  down  the  rod.  Not  so,  the  new  man, 
however,  for  every  time  he  oiled  the  vilve  gear  he 
gave  a  liberal  dose  on  the  dashpots.  At  noon  we  shut 
down  and  removed  the  dasher  out  of  the  pot,  and  there 
was  about  34  in.  of  oil  in  the  bottom,  which  decreased 
the  clearance  between  the  dasher  and  pot,  so  the  air 
trapped  was  at  a  higher  pressure  when  the  dasher  had 
dropped.  Also,  the  oil  moved  so  slowly  that  it  partly 
filled  the  air  passages,  thereby  reducing  the  movement 
of  the  air  and  causing  the  dasher  to  pound.  We 
poured  kerosene  in  all  the  dashpots  and  told  the  new 
engineer  to  stop  putting  oil  on  the  dashpots  and  our 
troubles  were  over. 

At  the  plant  where  I  work  there  are  6  engineers, 
a  chief  and  8  firemen,  also  3  machinists.  We  have  a 
club  for  educational  purposes  and  we  discuss  the  merits 
of  articles  appearing  in  Practical  Engineer  and  other 
technical    papers.       Charles    Miller's    article    on    the 


Brown  engine  valve  came  in  for  a  lot  of  praise,  as 
none  of  us  had  ever  heard  of  the  screw  to  prevent  the 
exhaust  valve  from  chattering,  but  Brown  engines  are 
scarce  in  this  locality.  1  happened  to  say  that  Mr. 
Aliller's  sketch  was  not  just  right  and  of  course  1  was 
asked  to  point  out  where  it  was  wrong;  I  would 
rather  leave  it  to  some  of  Practical  Engineer's  readers 
to  decide.  J.  E.  Kemsley. 

CHECK  VALVE  TROUBLE 

ACCOMPANYING  is  a  sketch  of  an  accident  that 
happened  in  the  plant  where  I  am  employed  as 
engineer.  One  of  our  pumping  engines  is  a  cross- 
compound,  30  by  52-in.  cylinders,  and  built  like  a 
triple  expansion  engine;  that  is,  it  has  3  cranks  but 
no  cylinder  on  the  intermediate,  as  the  crosshead  from 
it  drives  the  pump  shown  in  the  sketch.  This  pump 
is  used  to  handle  the  condensed  water  from  our  heaters 
and  discharges  into  a  tank  against  a  head  of  30  ft., 
so  there  is  no  pressure  on  the  line.  About  2  ft,  from 
the  pump,  on  the  discharge  line,  is  a  horizontal  swing 
check  valve  and  there  are  no  other  valves  of  any  kind 
in  the  line. 
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BROKEN  PUMP  PARTS  DUE  TO  CHECK  VALVE  DIFFICULTY 

About  11 :30  a.m.  one  of  the  gaskets  blew  out  and 
we  shut  ofif  the  suction  and  repaired  it  at  once,  as  we 
did  not  need  to  shut  down  to  do  so.  WHien  the  bolts 
were  all  tightened  up,  I  opened  the  gate  on  the  suc- 
tion line  and  before  I  could  move,  one  of  the  other 
gaskets  blew  out  and  scalded  my  leg  and  the  arm 
from  the  shoulder  down.  It  was  then  decided  to  put 
in  sheet  lead  gaskets  all  around.  After  this  was  done, 
the  suction  was  opened  and  everything  went  fine  until 
about  3  hr.  after,  when  a  loud  report  was  heard,  and  on 
investigating,  we  found  the  rocker  arm  broken,  the 
connecting  arm  cracked,  and  the  reach  rod  badly  bent. 

On  taking  the  pump  apart,  we  found  that  the  clap- 
per in  the  check  valve  had  become  loose  and  worked 
up  to  the  2-in.  nipple,  as  shown  in  the  small  sketch, 
and  shut  the  flow  oflf  the  same  as  a  gate;  the  more 
pressure  was  placed  against  it,  the  tighter  it  held.  This 
was  taken  out  and  another  straight  left  check  put  on, 
and  we  have  had  no  further  trouble. 

C.  R.  Van  Keuren. 
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COMPOUND  FEEDER 

^HE  accompanying  sketch  shows  a  device  we  in- 
stalled to  feed  compound  into  our  boilers,  until 
we  could  obtain  the  regular  feeders.  We  mixed  the 
compound  with  water  in  the  barrel,  and  by  opening 
valve  A,  fed  it  direct  into  the  pump  suction.  The 
barrel  being  4  ft.  above  the  supply  well,  we  had  to  fill 
it  with  a  bucket. 

One  day,  several  hours  after  emptying  the  barrel, 
we  noticed  it  was  full  and  running  over;  as  none  of 
us  had  put  any  water  into  it,  we  investigated  and 
found  valve  A  slightly  open. 
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ARRANGEMENT  FOR  FEEDING  COMPOUND 

We  emptied  the  barrel  and  tried  it  again,  finding 
that  we  could  fill  it  in  about  2  hr.,  by  cracking  the 
valve  just  the  right  amount. 

The  only  reason  I  could  give  for  this  is,  that  the 
velocity  of  the  water  coming  to  the  pump  was  high 
enough  to  overcome  the  head  from  the  barrel. 

This  has  been  declared  absurd  by  several,  so  I 
should  like  to  hear  some  other  explanation. 

R.  M.  Packingham. 


COVERING  STEAM  PIPE 

T*HERE  are  few  power  plants  that  do  not  have  at 
least  part  of  the  steam  pipes  insulated  with  some 
kind  of  pipe  covering,  and,  in  many  plants,  it  seems  to 
me  that  the  rule  is  to  cover  the  pipe,  and  leave  the 
flanges,  valve  flanges,  and  valve  bonnets  bare.  Where 
there  are  few  fittings  this  may  be  all  right,  but  in  some 
cases  the  valves  and  fittings  are  so  numerous  that  if 
left  uncovered  there  is  much  surface  exposed  to  radi- 
ate heat. 

In  a  certain  modern  ofiice  building  plant  much 
pains  were  taken  to  cover  the  pipe,  but  the  flanges  and 
valve  bonnets  were  left  bare.  In  the  main  steam  line 
and  branches  to  the  engines  and  boilers  there  are  900 
sq.  ft.  of  surface  covered,  and  420  sq.  ft.  of  surface  in 
the  valves,  flanges,  etc.,  left  uncovered,  not  including 
the  bolt  heads  and  nuts,  all  of  which  radiate  heat  to 
the  engine  room,  or,  in  other  words,  about  46),2  per 
cent  of  the  surface  in  the  steam  system  is  left  exposed. 
It  has  been  experimentally  determined  that  each 
square  foot  of  bare  iron  pipe  surface  will  radiate  about 
3  B.t.u.  per  hour  for  each  degree  difference  in  tempera- 
ture between  the  steam  and  the  surrounding  air,  the 
exact  amount  varying  with  the  existing  conditions. 
For  ])ractical  purposes  3  B.t.u.  per  hour  may  be  as- 
sumed. The  loss  from  condensation  in  bare  pipe  may 
be  figured  from  the  formula  : 


970  X  2240E 

in  bare  pipe,  in  which 
A  ==  Area  of  exposed  pipe  in  sq.  ft. 
T  =  Temperature  of  steam  in  degrees  Fahrenheit. 
t  =  Temperature  of  air  surrounding  the  pipe. 
N  =:  Number  of  hours  per  annum  that  steam  is  in  the 

pipe. 
E  =  Equivalent  evaporation  from  and  at  212  deg.  per 

lb.  of  coal. 
C  ==  Cost  of  coal  per  ton,  including  handling,  ash  re- 
moval, etc. 
In  this  plant  the  steam  pressure  is  100  lb.  (337 
deg.),  the  temperature  of  the  engine  room  averages 
100  deg.  steam  is  on  the  line  the  year  around  or  8760 
hr.  per  year,  and  the  boiler  evaporates  about  10  lb. 
per  lb.  of  coal  which  costs  $3.75,  including  coal  and 
ash  handling  per  long  ton. 

Applying  this  rule  to  the  case  in  hand,  it  shows 
that  if  the  pipe  that  is  covered  were  left  bare  the  cost 
of   condensation   per   annum   would   be : 

3  X  900  X  (337  —  100)  X  8760  X  3.75 

=  $984.71 

970  X  2240  X  10 
per  year  which  is  saved  by  covering  the  pipe. 

There  are  also  420  sq.  ft.  of  surface  in  the  valves, 
flanges,  etc.,  that  are  not  covered,  and  the  loss  from  this 
source  is : 

3  X  420  X  (337  —  100)  X  8760  X  3.75 

=  $452.31 

970  X  2240  X  10 
per  annum  that  would  be  saved  by  covering  these 
parts,  making  a  total  saving  of  $1437.02  per  year  in 
coal  by  covering  the  entire  system.  Flanges  are  usu- 
ally left  uncovered  because  it  is  relatively  more  ex- 
pensive to  cover  them  than  the  pipe,  also  because  of 
the  necessity  of  frequent  repairs  to  the  joints;  but 
removable  flange  covering  may  be  had  which  makes  it 
possible  to  protect  the  flanges,  and  yet  be  able  to 
remove,  and  re-apply  the  covering,  or  a  non-removable 
covering  may  be  had  at  a  lower  first  cost. 

In  covering  small  steam  pipe,  the  fittings  and 
valves  are  covered  without  any  thought  of  leakage, 
and  if  used  the  same  way  on  large  sized  flange  pipe 
there  will  be  less  trouble  from  leakage,  which  is  often 
caused  by  expansion  and  contraction  of  the  pipe,  due 
possibly  to  cold  air  striking  it.  In  the  case  cited 
much  trouble  has  been  had  from  leakage  in  the  threads, 
although  only  1  or  2  of  the  128  gaskets  have  ever 
leaked.  The  point  where  the  leakage  occurs  is  bare 
and  exposed  to  the  air,  and  I  think  this  is  the  main 
cause  of  the  leakage,  as  there  is  no  vibration  in  the 
line.  J.  C.  Hawkins. 


o 


A  HIBERNIAN  STOKER 

'BRIEN  had  been  a  boiler  fireman  but  a  short  time; 

during  his  temporary  absence  from  the  front  of 
the  boilers  one  of  the  other  firemen  threw  a  good 
sized  chunk  of  boiler  plate  into  O'Brien's  furnace  right 
on  top  of  the  fire. 

A  few  minutes  later  the  gong  sounded,  coal  up 
fires,  and  when  O'Brien  opened  the  furnace  door,  he 
dropped  his  shovel,  and  ran  yelling,  with  all  his  might, 
for  the  watertender,  "Joe!  Joe!  Come  here  quick — 
the  side  av  a  biler  fell  out."  J.  A.  Snyder. 
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REFITTING  A  CRANKPIN 

gOME  time  through  the  night,  the  crankpin  on  .one 
of  the  engines  got  loose,  and  the  night  engineer 
routed  me  out  of  bed  and  told  me  to  make  and  fit  a 
new  pin,  and  furthermore,  to  have  it  finished  by  morn- 
ing, as  the  engine  must  be  ready  to  run  at  that  time. 
x\fter  looking  the  job  over,  I  saw  that  I  would  not 
have  time  to  make  a  new  pin  by  morning,  but  the 
idea  struck  me  that  the  old  pin  could  be  used  over 
as  it  was  a  taper  fit  and  had  a  solid  collar  on  it,  as 
shown  in    Fig.   1. 

I  ])ut  it  in  the  lathe  and  turned  the  collar  down 
to  6  in.,  the  same  size  as  the  working  part  of  the 
pin,  and  then  faced  back  the  shoulder  at  A,  y^  in., 
which  was  Ys,  in.  less  than  the  width  of  the  collar. 
I  then  got  the  size  of  the  hole  in  the  disk,  made  the 
fit  on  the  pin  and  faced  the  end  of  the  pin  at  B,  back 
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FIG.     1.       DIMENSIONS     OF     ORIGINAL     PIN 
FIG.     2.       DIAGRAM     OF    NEW    PIN 

Y'i  in.,  which  made  the  fit  the  same  length  as  before, 
and  the  working  part  ^  in.  longer.  I  made  a  loose 
collar  to  fit  over  the  end  of  the  pin  by  countersinking 
it  back  y^  in.  A  1-in.  tapered  hole  was  put  in  the  end 
of  the  pin  and  a  1-in.  drilled  hole  in  the  loose  collar, 
and  a  1-in.  cap  screw  held  them  in  place,  then  a  dowel 
pin  was  put  in  to  keep  the  collar  from  turning. 

The  pin  complete  is  shown  in  Fig.  2.  ,The  dotted 
lines  at  A  and  B  show  where  the  pin  was  faced  back. 

We  now  had  a  pin  as  good  as  new,  the  only  differ- 
ence being  in  the  collar,  as  it  was  now  fastened  on 
with  a  cap  screw,  when  before  it  was  solid. 

The  pin  was  then  pressed  in  the  disk  and  the  engine 
started,  and  it  has  been  doing  all  right  to  date. 

E.  Stevens. 


A  PECULIAR  CONDENSER  TROUBLE 

'PHE  cooling  water  for  our  ammonia  condensers,  after 
passing  through  them,  was  used  o;i  2  Whceic- 
steam  surface  condensers.  This  arrangement  had 
worked  very  well  for  several  years.  The  water  used 
was  taken  from  the  city  main. 

To  cut  down  expenses,  the  company  decided  to 
bore  a  well  to  supply  water  for  this  purpose.  This 
was  done  and  proved  a  success  from  the  start.     A  new 


pump  was  installed  at  the  same  time  for  the  circulating 
water  and,  being  in  a  rush  for  it,  we  neglected  to  put 
a  gage  on  the  discharge  line.  Everything  went  well 
for  a  few  weeks,  when  we  noticed  the  pump  began  to 
require  more  opening  of  the  throttle  valve  to  run  it 
and  it  gradually  kept  getting  worse,  until  finally  we 
had  to  open  the  throttle  wide  in  order  to  get  enough 
water  for  the  condensers. 

I  had  a  gage  installed  and  found  we  had  about  150- 
Ib.  pressure  on  the  line.  At  the  same  time  the  steam 
condensers  were  running  a  good  deal  hotter  than  they 
usually  did  ;  also,  the  condensation  pumped  away  froni 
them  was  considerably  less.  I  next  tried  a  gage  in 
the  line  from  the  ammonia  condensers  to  the  steam 
condensers  and  found  there  was  only  a  drop  of  about 
20  lb.  through  the  ammonia  condensers. 

After  examining  all  the  valves  we  took  the  heads 
off  the  steam  condensers  and  the  cause  of  the  trouble 
was  evident.  The  condenser  tubes  were  nearly  all 
closed  by  a  brick-like  scale  and  just  as  hard.  We  had 
to  use  a  small  drill  at  the  end  of  a  long  rod  to  remove 
the  scale  and  it  took  several  days  of  hard  work  to 
do  it.  After  we  had  the  condensers  cleaned  we  used 
city  water  on  the  steam  condensers  and  had  no  further 
troul)le.  Thos.  G.  Thurston. 


MAKING  LUBRICATOR  FEED  VISIBLE 

pEED  of  a  lubricator  is  something  which  must  be 
closely  watched,  both  from  the  standpoint  of  oil 
economy  and  justice  to  the  machine  to  which  it  is 
attached.  The  lubricator  is  only  too  often  placed  in 
locations  making  it  hard  to  see  plainly  the  feed  of  the 


M/PPOP 


SrCETL    W/RE   CLIP 
Be/s/r  TO  HOLD  MIRP/OP  NEXr 
TO  S/OHT  FEED  GL/^SS 


MIRROR   ATTACHED   TO   LUBRICATOR    TO    MAKE    THE    OIL    MORE 
EASILY    SEEN 

lubricator  as  the  drops  pass  up  through  the  sight-feed 
glass.  The  sketch  shows  how  a  small  piece  of  mirror 
can  be  held  near  the  sight-feed  glass  and  which  will 
make  the  drops  clearly  visible  under  extreme  condi- 
tions of  poor  illumination  with  which  the  lubricator 
may  be  surrounded.  The  writer  placed  the  above 
arrangement  on  a  number  of  lubricators  operating  on 
pumps  in  a  dark  boiler  room,  with  the  satisfaction 
of  making  the  passage  of  oil  through  the  feed  glass 
clearly  visible  a  considerable  distance  from  the  lubri- 
cator necessarily  placed  some  distance  up  on  a  steam 
pipe.  F.  W.  Bentley,  Jr. 


At  Springfield,  Mass.,  the  United  Electric  Light 
Co.  soon  will  have  erected  a  large  service  station  for 
use  in  the  distribution  of  current  about  the  city  and  the 
vicinity.  The  proposed  building  will  be  about  200  by 
80  ft.,  and  4  stories  high. 
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For  Saving  '^ime,    IVork  and  'trouble 


Forced  Draft 

IN  a  plant  where  I  used  to  work  we  had  an  80-hp. 

return-tubular  boiler  that  is  hard  put  for  steam,  so 

we  made  a  blower  out  of  3^-in.  pipe.     We  drilled  3 

%-in.  holes  in   each   piece  of  pipe.     Next  we   cut   a 


HOMEMADE    BLOWER   FOR  BOILER   FURNACE 

hole  in  the  setting  about  10  in.  square,  got  some  pieces 
of  sheet  iron,  cut  them  and  placed  them  in  the  brick 
work.  This  blower  is  connected  to  an  overhead  steam 
pipe.     The  illustration  shows  the  arrangement. 

T.  J.  Sullivan. 


Jig  for  Off-Centering  Engines 


H 


EAVY  flywheels  of  a  great  many  engines  are  some- 
times the  cause  of  no  little  trouble  when  the  engine 
must  be  moved  off  of  the  dead  center,  in  which  posi- 
tion any  engine  not  uncommonly  stops.  Of  course 
with  a  great  many  engines,  special  provision  is  made 
for  such  an  occurrence,  but  in  not  a  few  engine  rooms 
the  writer  has  seen  the  engineer  greatly  concerned 
when  the  engine  slows  down  on  a  stop. 


1 
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1>„    „                               k/ 
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HOME-MADE  DEVICE  FOR  OFF-CENTERING  ENGINE 

The  accompanying  sketch  is  descriptive  of  a  jig 
with  which  it  is  possible  to  move  singlehanded  a  very 
heavy  flywheel.  It  is  instantly  applied  to  and  re- 
moved from  the  heavy  rim  of  the  wheel,  and  with  a 


handle  to  suit  the  weight  of  the  wheel  affords  an 
easy  means  of  off-centering  the  engine.  Of  course 
its  construction  must  vary  to  suit  that  of  the  wheel 
rim.  The  device  was  used  in  an  engine  room  having 
a  number  of  Ball  engines  connected  direct  to  gener- 
ator, and  it  was  certainly  worth  the  time  required  to 
make  it,  as  one  of  the  engines  frequently  stopped  on 
center.  F.  AV.  Bentley,  Jr. 


Governor  Stop 


'pHIS  little  device  was  designed  to  replace  the  gov- 
ernor stop  pin  which  is  common  to  so  many  of  the 
older  types  of  Corliss  engines  and  does  not  depend 
upon  the  engineer's  thoughtfulness  to  render  it  oper- 
ative in  case  of  accident  as  does  the  stop  pin.  It  is 
so  simple  it  needs  but  little  explanation.     Just  before 


DEVICE  USED  IN  PLACE  OF  A  GOVERNOR  STOP  PIN 

shutting  down,  the  latch.  A,  is  placed  against  the  lug 
on  stop,  and  when  the  governor  rod,  B,  drops,  owing 
to  decrease  in  speed,  it  pulls  over  C  (which  is  out  of 
line  of  B)   and  causes  latch  A,  to  fall. 

In  starting,  when  B  rises,  the  weight  pulls  C  out 
of  the  way,  so  that  governor  may  drop  if  belt  breaks. 


The  Aberthaw  Construction  Co.,  recommends  the 
following  method  of  curing  a  dusty  concrete  floor:  Get 
the  surface  entirely  dry,  then  paint  with  a  mixture  of 
boiled  linseed  oil  thinned  with  gasoline.  Give  it  several 
coats,  until  the  oil  shows  glossy  on  the  top.  A  little 
experimenting  will  show  the  proper  proportions.  The 
thinner  the  mixture  the  more  coats  will  be  required 
and  the  deeper  it  will  strike  in. 

The  Northern  Virginia  Power  Co.  turned  its  cur- 
rent into  the  plant  at  Berkeley  Springs.  The  Virginia 
company  bought  this  plant  from  the  old  Cacapon  Power 
Co.  and  made  changes  so  as  to  carry  a  current  from 
its  water  plant. 
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)^^eiredl  siimdl  For  Aims^^er 


Expert  Help   When  In  "trouble.      If  You   Want 
Quick  Jinswer  Enclose  a  Stamp 


Practical  Questions  on  Operating  Ice  Plant 

J   WANT  to  clean  the  ammonia  coils  in  the  freezing 
tank,  by  blowing  steam  through  them.     Not  having 
an  air  compressor,  how  can  I  remove  the  condensation 
after  the  steam  blowing? 

2.  How  can  I  detect  air  in  a  compression  ammonia 
system?  How  can  I  remove  the  air  when  once 
discovered? 

3.  How  can  I  level  the  bottom  of  a  freezing  tank, 
which  has  so  much  sag  in  it  that  some  of  the  cans  float 
and  consequently  the  ice  cakes  are  crooked? 

4.  In  soldering  leaky  ice  cans,  how  can  I  remove 
foreign  matter  from  leaky  joints?  What  flux  is  best 
for  this  work? 

5.  What  are  the  objections  or  disadvantages  to  an 
open  boiler  feed-water  heater? 

6.  What  is  the  best  plan  for  cleaning  a  copper 
coil  of  a  boiler  feed-water  heater  that  is  filled  up  with 
lime,  sulphur,  clay,  etc?  W.  H.  P. 

A.  By  pumping  all  the  amjiionia  out  of  com- 
pressor and  opening  suction  side  of  machine  below 
main  suction  valve  on  suction  pipe,  disconnecting  dis- 
charge from  high-pressure  discharge  pipe  below  main 
discharge  valve,  and  turning  machine  into  air  com- 
pressor to  blow  out  coils,  do  not  run  compressor  very 
fast  unless  you  have  a  water-jacketed  cylinder. 

2.  If  it  is  a  double-acting  machine  it  will  fluctuate 
in  temperature  on  discharge  pipe — that  is,  run  hot  and 
cold. 

If  it  is  a  single-acting  machine  it  will  show  an 
excess  of  pressure  on  high-pressure  side.  Remove  the 
air  by  pumping  all  the  ammonia  into  the  condenser. 
Allow  the  water  to  run  over  condenser  coils  for  some 
time  until  all  the  ammonia  is  condensed,  then  blow 
air  out  from  the  highest  point  of  condenser  through  a 
small  pipe  into  a  bucket  of  water.  Most  condensers 
have  an  air  pipe  connected  to  the  highest  pipe  on 
condenser;  or  you  can  put  an  air  chamber  with  suitable 
valve  connections  to  shut  it  ofif  when  air  is  trapped 
in,  then  condense  ammonia  down  and  blow  out  air. 

3.  If  foundation  of  freezing  tank  has  done  settling, 
and  tank  has  sufficient  supports,  it  can  be  leveled  with 
thin  course  of  asphaltum  in  low  spots,  the  asphaltum 
to  be  mixed  with  plenty  of  flax  and  not  made  too 
brittle.  Let  it  set  well  before  cooling  down  and  be 
sure  not  to  cool  it  down  too  suddenly. 

4.  Better  get  a  good  tinsmith  for  this  work. 

5.  Objections  of  open  heater  without  good  oil 
separators  are,  they  will  let  some  oil  out  of  exhaust 
steam  get  into  boiler  and  that  is  apt  to  damage  boiler, 
also  it  has  to  be  placed  above  boiler  pump  suction 
to  get  feed  water  to  pump. 

6.  If  copper  coils  are  entirely  stopped  up,  better 
take  them  right  out  to  clean  them.  If  not  stopped  up, 
you  can  pump  them  full  of  sal  soda  water  and  let 
stand  for  24  hr.,  then  wash  out  and  try  soda  again 
until  clean.  J-  H.  B. 


Proper  Location  for  Pump  House 

'pHERE  has  been  some  little  trouble  at  times  with 
our  lighting  plant  here,  claimed  to  be  due  to  low 
water  in  the  river  and  the  location  of  the  pump  house. 
The  pump  house  is  now  located  so  that  the  pump  lifts 
the  water  along  110  ft.  of  the  pipe  to  deliver  it  to  the 
turbine;  3600  gal.  per  min.  are  required.  The  new 
superintendent  has  pointed  out  that  this  was  faulty 
construction,  and  did  not  allow  the  pump  to  do  as 
effective  work  as  if  it  were  placed  at  the  river  bank. 
The  city  has  had  only  2  shutdowns  of  a  very  short 
period  during  the  time  the  turbines  have  been  in 
operation,  which  is  about  one  year. 

The  river  at  this  point  is  about  200  ft.  wide  at 
tide-water.  The  point  I  can't  see  is,  what  has  the 
location  of  the  pump  house  to  do  with  low  water? 
In  the  spring  the  water  in  this  river  is  very  high,  some- 
times for  a  number  of  weeks.  If  they  discard  the  old 
pump  house  and  locate  one  as  shown  in  the  sketch,  it 
looks  to  me  as  though  we  are  going  to  have  trouble 
every  spring,  a  more  serious  proposition  than  low 
water.  I  claim  that  the  engineer  who  installed  the 
old  pump  house  used  good  judgment,  if  not  as  eft"ective. 
As  the  water  is  now  taken  from  a  well  at  the  river  bed, 
why  not  increase  the  size  of  this  well  and  save  some 
of  this  expense?  I  should  be  pleased  if  you  would  give 
me  your  opinion  in  this  matter.  W.  H.  P. 


L/GHr/NG 
STATION 


•jan^/hts^ll. 
750KW.  TURB/NE 


-OLD  PUMP  HOUSE 


BANK 
HIGH  WATER  -  SPOINC  TIME 


PRESENT  AND  PROPOSED  LOCATION  OF  PUMP  HOUSE 

A.  After  looking  over  the  situation  in  regard  to 
your  pump  house,  we  do  not  see  how  it  can  be  advisa- 
ble to  put  the  house  below  the  line  of  spring  high 
water.  Of  course,  a  lift  through  110  ft.  of  pipe  is  not 
to  be  desired,  as  it  slows  up  the  action  of  the  pump 
and  is  likely  to  result  in  a  good  deal  of  slip  through 
the  suction  valves.  But  a  drowned  pump  house  in 
spring  would  certainly  be  an  impossibility. 

We  do  not  quite  see  the  point  that  you  make  of 
increasing  the  size  of  the  well  at  the  river  bed,  unless 
this  well  is  so  small  that  the  pump  draws  down  the 
water  level  in  it  to  a  considerable  extent. 
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Is  the  arrangement  such  that  there  is  a  deep  well 
pump  operated  from  the  pump  house,  or  is  the  well 
located  at  a  distance  along  the  river  bank?  Of  course, 
110-ft.  lift  by  suction  is  impossible,  and  we  do  not 
understand  quite  how  this  is  arranged.  A.  L.  R. 


Mechanical  Questions 

JJOW  do  you  find  the  pitch  of  rivets  in  a  butt-strap 
joint? 

2.  Please  explain  how  to  take  measurements  for 
a  new  connecting  rod. 

3.  How  are  the  number  of  expansions  in  an  en- 
gine cylinder  calculated? 

4.  How  do  you  increase  the  speed  of  a  Putnam 
engine  with  old  style  governor? 

5.  How  can  the  speed  of  a  Corliss  engine  be  in- 
creased? G.  W.  B. 

A.  There  are  several  designs  of  butt-strap  joints 
as  applied  to  boiler  construction  and  the  method  of 
finding  the  pitch  of  the  rivets  in  each  differs  consider- 
ably from  the  others.  Then  each  of  several  states  and 
municipalities  has  a  method  which  differs  in  some  re- 
spects from  the  others,  so  it  is  not  possible,  with  a 
given  type  of  butt-strap  joint,  and  a  given  thickness 
of  plates,  to  give  a  formula  that  would  be  acceptable 
in  these  several  communities  in  every  particular. 

However,  most  authorities  are  agreed  upon  the 
following  formulas  which  meet  with  general  approval : 

In  each  case  we  will  assume  that  the  thickness  of 
the  plate  is  %  in.,  or  .375  in.,  which  requires  a  ^-in. 
rivet  and  a  13/16-in.  hole.  For  a  double  riveted  butt 
joint  with  2  cover  plates  : 

Pitch  for  the  inner  rows  equals  the  thickness  of 
the  plate  times  1.5  plus  1.8125.  Reducing  this  to  fig- 
ures we  have  (.375  by  1.5)  +  1.8125  =  2.375  in. 

The  pitch  for  the  outer  row  of  rivets  is  just  twice 
that  of  the  inner  row  and  the  distance  between  the 
rows  is  equal  to  the  thickness  times  2.9  plus  1.35. 
Reducing  this  to  figures  we  have  (.375  by  2.9)  -f- 
1.35  =  2.437  in. 

For  a  triple  riveted  butt  joint  with  double  covers: 
Pitch  for  the  inner  rows  is  equal  to  the  thickness  of  the 
plate  times  4.44  plus  1.39.  Reducing  this  to  figures  we 
have  (.375  by  4,44)  -f  1.39  =  3.05  in.  The  pitch  for  the 
outer  row  is  twice  that  of  the  inner  rows  and  the  dis- 
tance between  the  rows  is  equal  to  the  thickness  times 
4  plus  Ys,  in.  Reducing  this  to  figures  we  have  (.375  by 
4)  +  .125  =  1.625. 

2.  Move  the  crosshead  to  the  extreme  of  travel 
so  that  it  will  strike  the  heads  and  while  in  each  of 
these  2  positions,  from  a  given  point  on  the  crosshead 
make  a  witness  mark  on  the  slide  or  guide,  in  any  con- 
venient   manner. 

Now  place  the  crosshead  half  way  between  the 
two  witness  marks,  measuring  from  the  point  on  the 
crosshead  itself  to  the  ones  on  the  guide.  This  places 
the  crosshead  in  the  exact  mid  stroke.  If  the  shaft 
is  in  the  proper  position,  the  length  of  the  connecting 
rod  will  then  be  the  distance  between  the  center  of  the 
crosshead  pin  and  the  center  of  the   shaft. 

The  stroke  of  the  engine  is  just  twice  the  radius 
of  the  circle  described  by  the  crankpin  in  its  travels. 
Therefore,  if  the  crosshead  is  at  mid  stroke,  in  order 
to  travel  to  either  end,  it  will  travel  a  distance  equal 
to  the  radius  of  the  crankpin  circle,  the  center  of  which 
is  the  center  of  the  shaft. 

3.  To  find  the  number  of  expansions  in  the  cylin- 
der of  an  engine,  divide  1,  which  repr<>sent  >  the  .-troke 


of  the  engine,  whatever  it  may  be,  by  the  point  of 
cutoff,  expressed  decimally,  and  the  quotient  will  be 
the  number  of  expansions. 

Suppose  that  cutoff  takes  place  at  1/5  of  the  stroke, 
which  expressed  decimally  is  .20.  Then  1  divided 
by  .20  gives  5  as  the  number  of  expansions. 

4  and  5.  All  types  of  flyball  governors  as  used 
on  engines  are  designed  by  the  makers  to  revolve  at 
a  certain  speed  and  while  this  speed  can  be  changed 
within  a  small  margin  by  adjusting  the  weights  or 
springs  which  are  attached  for  that  purpose,  yet  no 
matter  what  speed  it  is  necessary  to  run  the  engine 
the  speed  of  the  governor  will  remain  the  same  and 
the  speed- of  the  engine  is  changed  by  changing  the 
ratio  of  the  pulleys  or  other  device  by  whirh  the  gover- 
nor is  operated. 

On  the  Putnam  engine,  the  governor  is  driven 
from  the  lay  shaft  by  means  of  bevel  gears  and  if  it 
is  desired  to  make  the  engine  run  faster,  it  is  necessary 
to  put  a  larger  gear  wheel  on  the  governor  standard, 
and  if  the  change  be  great,  a  new  one  on  the  lay 
shaft  also,  so  as  to  bring  the  teeth  iv  njesh  properly. 
If  it  is  desired  to  reduce  the  speed  put  on  a  smaller 
gear. 

The  speed  of  an  engine,  the  governor  of  which  is 
driven  by  a  belt,  is  changed  by  changing  the  ratio  of 
the  pulleys.  Increasing  the  diameter  of  the  pullev 
on  the  governor  makes  the  engine  run  faster ;  decreas- 
ing it,  has  the  opposite  effect.  Instead  of  decreasins; 
the  size  of  the  governor  pulley  to  reduce  the  speed, 
the  pulley  on  the  main  shaft  can  be  mcreased  by 
lagging  or  any  other  means  and  the  same  result 
secured.  *  G.    H.    Wallace. 


Safety  Valve  Problems 


H 


OW  would  you  proceed  to  set  a  lever  safety  valve? 
A.  First,  ascertain  by  calculation,  the  required 
area  of  valve.  Allow  1  sq.  in.  of  valve  area  for  each 
2  sq.  ft.  of  grate  surface.  Second,  ascertain  the  number 
of  pounds  pressure  exerted  upon  the  stem  of  the-valve 
by  the  lever  itself,  before  placing  the  ball  or  weight 
upon  it.  This  is  done  by  leaving  it  in  its  position 
attached  to  the  fulcrum,  and  connecting  a  spring  scale 
to  it  at  the  point  where  it  rests  on  the  valve  stem. 
Also  find  the  weight  of  the  valve  and  stem  by  means 
of  this  scale. 

2.     Give  details  of  the  setting. 

A.  Find  the  proper  distance  from  the  fulcrum  at 
which  to  place  the  weight  on  the  lever,  when  the  pres- 
sure at  which  the  valve  is  to  blow  off  is  known. 

Rule.  Multiply  the  area  of  the  valve  by  the  pres- 
sure, and  from  the  product  subtract  the  weight  of  the 
valve  and  lever.  Multiply  the  remainder  by  the  dis- 
tance of  the  valve  stem  from  the  fulcrum,  and  divide 
this  product  by  the  weight  of  the  ball.  The  quotient 
will  be  the  required  distance. 

Find  weight  of  ball,  when  its  distance  from  the 
fulcrum  is  known ;  together  with  the  pressure  at  which 
the  A^alve  is  to  blow. 

Rule.  Multiply  the  area  of  the  valve  by  the  pres- 
sure, and  from  the  product  subtract  the  weight  of  lever 
and  valve.  Multiply  the  remainder  by  the  distance 
of  the  stem  from  the  fulcrum,  and  divide  by  the  dis- 
tance of  the  ball  from  the  fulcrum.  The  quotient  will 
be  the  required  weight. 

To  find  the  pressure  at  which  the  valve  will  blow, 
when  the  weight  of  the  ball  and  its  distance  from  the 
fulcrum  are  known : 
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Rule.  Multiply  the  weight  by  its  distance  from  the 
fulcrum.  Multiply  the  weight  of  the  valve  and  lever 
by  the  distance  of  the  stem  from  the  fulcrum,  and  add 
this  to  the  former  product.  Divide  the  sum  of  the 
2  products  by  the  product  of  the  area  of  the  valve 
multiplied  by  the  distance  of  its  stem  from  the  ful- 
crum. The  result  will  be  the  pressure  in  pounds  per 
square  inch,  required  to  lift  the  valve.  (Note.)  In 
the  foregoing  problems,  the  area  of  the  valve  must  be 
expressed  in  square  inches,  and  the  weights  of  the 
different  parts  are  to  be  given  in  pounds. 


Correction  of  Pipe  Radiation  Data  in  the  November  15 
Issue,  Page  1111 

JT  seems  to  me  that  the  answer  given  to  this  question 
is  wrong.  The  value  of  0.64  B.t.u.  per  square  foot 
per  hour  per  degree  difference  of  temperature  for  bare 
pipe  radiation  does  not  agree  with  the  values  given 
by  George  M.  Brill,  Transactions  A.S.M.E.,  XVI,  page 
827,  where  the  loss  is  given  as  2.7  B.t.u.  per  square 
foot  per  hour  per  degree  temperature  difference. 

Taking  this  value,  we  have,  278  X  0.66  X  225  X  2.7 
=  111,464  B.t.u.  lost  per  hour.  Dividing  this  by  2545, 
the  heat  units  equivalent  to  a  horsepower-hour,  gives 
43.8  hp.  lost.  The  values  as  given  in  the  Nov.  15  issue 
for  steam  saved  by  coverings  of  pipe  are  approxi- 
mately correct,  but  the  saving  can  be  worked  out  more 
simply  as  follows  : 

From  tests  of  pipe  covering,  the  loss  with  mag- 
nesia is  found  to  be  0.4  B.t.u.  per  square  foot  per  hour. 
The  loss  for  the  pipe  covered  would  then  be,  allowing 
for  covering  one  inch  thick,  in  proportion  to  the 
increased  surface,  and  inversely  in  proportion  to  the 
loss  per  square  foot.  We  should  have  as  the  surface 
per  foot  of  length,  0.66 -f- 2.5  X  4.5,  or  practically  1.19 
sq.  ft.  per  foot  of  length.  To  get  the  loss  with  cover- 
ing, we  then  have,  111,464^-2.7X0.4^0.66X1.19, 
which  gives  practically  19,650.  The  saving  would  then 
be  91,814  B.t.u.  per  hour.  If  we  allow  that  coal  has 
13,500  B.t.u.  per  pound,  and  that  the  efificiency  of  the 
boiler  and  furnace  is  65  per  cent,  we  should  then  have, 
19,814-^  (13,500  X  0.65)  =10.45  lb.  of  coal  saved  per 
hour.  W.  E.  Stearns. 


Trouble  with  Oiling  System 

J  AM  running  a  2000-hp.  twin-tandem  compound  en- 
gine, and  having  a  little  trouble  with  the  oil  pump 
which  pumps  the  oil  from  the  filters  into  the  tank  about 
30  ft.  above  the  pump.  While  there  is  plenty  of  oil 
in  the  tank  from  which  the  pump  is  pumping  and.  the 
pump  runs  smoothly,  just  as  soon  as  the  filter  tank 
from  which  it  is  pumping  gets  empty,  the,  pump  natu- 
rally gets  air-bound  and  consequently  stops,  and  if 
the  attendant  does  not  happen  to  see  it  in  time,  the 
oil  continually  running,  will  overflow  the  tank  and 
then  run  on  the  floor.  Of  course  this  is  an  unnec- 
essary waste  of  oil ;  therefore,  I  suggested  a  float  in  the 
tank  from  which  the  pump  is  pumping  and  having  it 
attached  to  the  throttle  valve  and  having  it  fixed  so 
that  the  rise  of  the  float  will  open  the  throttle  and 
consequently  start  the  pump,  likewise  the  fall  of  float 
will  close  the  throttle  and  stop  the  pump,  but  an  ordi- 
nary globe  valve  will  not  do.  I  ghouhl  like  to  know 
what  kind  of  a  valve  would  be  suitable  for  the  opera- 
tion by  the  float.  The  size  of  pump,  water  end,  is  3 
by  4><  in.,  duplex,  double  acting,  Yz-'m.  steam  line  is 
operating  the  pump  now,  steam  pressure  150  lb.  gage. 

J.  R 


A.  The  most  common  method  of  operating  a  valve 
from  a  float  in  the  way  that  you  mention,  would  be 
to  attach  a  wire  rope  to  the  rod  coming  from  the  upper 
end  of  the  float,  or  to  an  eye  in  the  float,  let  this  run 
up  and  over  a  pulley,  be  carried  around  a  pulley  on  the 
valve  stem  and  a  weight  attached  at  the  other  end. 
The  counter  weight  and  the  float  weight  must  be  suf- 
ficient to  put  the  required  tension  on  the  rope  to 
operate  the  valve  wheel.  The  size  of  the  float  and  the 
amount  of  weight  that  it  shall  have  over  the  counter 
weight  can  best  be  determined  by  experiment,  and  the 
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size  pulley  on  the  valve  stem  will  be  determined  by  the 
amount  of  motion  which  you  want  the  valve  to  have 
for  a  given  rise  of  the  float.  Of  course,  a  brass  or  iron 
pulley  will  be  the  most  permanent  arrangement,  but  a 
piece  of  oak  board,  turned  up  round,  with  a  groove 
in  the  edge,  will  probably  answer  for  the  experiment 
work  in  finding  out  just  what  proportions  you  want 
to  use.  The  direction  in  which  the  valve  turns  will 
be  regulated  by  the  way  the  rope  goes  around  the 
pulley.  A.  L.  R. 


Shearing  Strength 


H 


OW  is  it  that  the  shearing  strength  of  a  rivet  in 

single  shear  is  42,000  lb.  and  in  double  shear  it 
is  only  78,000  lb.;  why  not  be  84,000?         M.  E.  C. 

A.  The  reason  that  a  rivet  in  single  shear  is  al- 
lowed 42,000  lb.  per  square  inch  of  cross  section,  and 
a  rivet  in  double  shear  is  allowed  but  78,000  lb.  and 
not  double  that  of  single  shear,  or  84,000  lb.,  is  be- 
cause these  figures  are  the  result  of  numerous  ex- 
haustive tests  along  this  line  to  determine  just  what 
the  limit  should  be  with  safety. 

Some  authorities  even  say  that  a  rivet  in  double 
shear  will  stand  twice  what  the  same  rivet  will  stand 
in  single  shear,  but  this  is  not  followed  in  common 
practice. 

It  is  the  same  way  with  the  tensile  strength  of 
iron  or  steel,  or  any  other  metal  for  that  matter;  tests 
have  been  made  by  eminent  experts  for  the  very  pur- 
pose of  determining  these  facts  and  they  have  been 
found  in  practice  to  be  for  all  purposes. 


Boiler  Patches 


1A7ILL  some  reader  of  Practical  Engineer  please  ex- 
plain the  difference  between  a  hard  patch  and  a 
soft  patch  on  a  boiler?  F.  E.  K. 
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Increasing  Boiler  Capacity 

YYE  have  2  150-hp.  boilers,  64  in.  by  20  ft.,  containing 
43  4^-in.  tubes,  grate  area  20  sq.  ft.,  stack  42  in. 
in  diameter,  63  ft.  above  breeching,  forced  draft,  and 
wish  to  know  how  to  secure  rating  of  boiler? 

E.  E.  J. 

A.  The  above  dimensions  indicate  lieating  surface 
not  more  than  1065  ft.,  there  being  but  840  sq.  ft.  in 
the  tubes  and  a  total  of  225  in  the  shell.  This  would 
mean  then  that  to  develop  150  hp.  it  would  be  neces- 
sary to  get  a  rating  of  a  horsepower  per  7  sq.  ft.  With 
a  basis  of  12  sq.  ft.  per  horsepower,  the  rating  would 
come  to  about  90  hp. 

While  there  are  formulas  for  the  size  necessary  to 
make  a  stack  which  serves  well  for  cases  where  all 
conditions  are  normal,  it  is  difficult  to  make  applica- 
tion of  them  without  analyzing  the  conditions.  The 
formula  devised  by  William  Kent,  which  is  widely 
used,  is  as  follows : 

Horsepower  divided  by  3^  equals  the  square  root 
of  the  height  times  the  difference  between  the  area  of 
the  chimney  in  square  feet  and  0.6  of  the  square  root 
of  the  area,  the  whole  based  on  the  assumption  of  its 
requiring  5  lb.  of  coal  burned  per  hour  per  horse- 
power. It  will  seem  upon  reflection  that  it  would  be 
possible  to  get  the  same  horsepower  with  a  short  chim- 
ney and  large  area  as  with  a  smaller  area  and  greater 
height.  As  it  is  necessary  to  have  a  draft  sufficient  to 
overcome  the  friction  due  to  grates,  tubes,  breeching 
and  chimney,  a  sufficient  height  of  stack  is  obviously 
necessary  to  get  the  required  draft.  To  know  what 
draft  is  required,  it  is  necessary  to  be  able  to  figure 
the  various  friction  losses.  The  theoretical  draft  for 
a  chimney  100  ft.  high  with  average  temperature  of  500 
deg.  is  at  sea  level  0.586  in.  of  water  and  any  other 
height  is  proportional.  A  formula  for  determining 
the  losses  after  the  fuel  bed  is  passed,  based  on  theory 
and  practice,  is  as  follows : 

KSV^ 

P  = • 

A 
P=;  pressure  lost,  inches  water  gage. 
S  ==  square  feet,  rubbing  surface. 
V  =  velocity,  feet  per  minute. 
K  —  constant  =  0.000,000,053. 

Applying  this  formula  to  this  problem,  we  would 
first  find  the  velocity  of  the  gases.  Assuming  the  aver- 
age temperature  through  the  tubes  at  900  deg.,  there 
would  be  1415  cu.  ft.  of  gas  per  minute  for  every  100 
lb.  coal  burned  per  hour.  For  150  hp.  at  5  lb.  coal 
per  hour  per  horsepower,  we  would  have  750  lb.  per 
hour  or  10,612  cu.  ft.  of  gas  per  minute.  The  internal 
cross  area  of  the  43  tubes  would  sum  up  to  4.2  sq.  ft. ; 
10,612  divided  by  4.2  equals  2526  ft.  velocity  per  min- 
ute. Considering  the  rubbing  surface  of  one  tube,  we 
would  have  the  internal  circumference  of  1.1  ft.  times 
20  ft.  length  or  a  total  of  22  sq.  ft.  rubbing  surface. 
The  cross-sectional  area  of  the  tube  is  14  sq.  in.  Sub- 
stituting these  values  in  the  formula  would  give  0.53 
in.  friction  in  the  tubes.  Considering  the  bends  and 
breeching  as  the  equivalent  of  30  ft.  of  stack,  we  would 
have  in  addition  to  the  friction  in  the  tubes  the  friction 
due  to  100  ft.  of  stack,  42  in.  in  diameter.  Assuming 
the  average  temperature  in  the  stack  to  be  about  450 
deg.  and  applying  the  same  formula  as  above,  we 
would  get  a  loss  in  friction  of  about  0.03  in.  or  a  total 
loss  of  0.55  in.  A  stack  100  ft.  high  with  gases  at 
about  450  deg.  would  give  a  draft  about  equal  to  this 


and  if  the  friction  through  the  fuel  bed  is  overcome 
by  forced  draft,  this  stack  would  carry  away  the  gases. 

This  would  produce  a  condition  which  at  times 
would  build  up  a  positive  pressure  in  the  fire  box 
and  cause  annoyance  in  the  burning  out  of  the  lining, 
door  jambs  and  doors  so  that  it  would  be  desirable 
to  have  a  stack  somewhat  in  excess  of  100  ft.  A  much 
better  plan,  where  there  is  place  to  make  it  possible, 
is  to  have  boilers  of  proper  rating,  sufficient  grate  area 
to  burn  coal  with  natural  draft  and  at  a  rate  which  will 
enable  the  fireman  to  take  careful  pains  with  his  fire. 

With  bituminous  slack,  a  30  per  cent  air  opening, 
in  grate,  a  square  foot  of  grate  surface,  will  burn  about 
15  lb.  of  coal  with  a  draft  loss  of  0.3  in.  or  25  lb.  of  coal 
with  a  draft  loss  of  0.4  in.  Increasing  the  draft  area 
in  the  grates  to  40  per  cent  will  bring  the  15  lb.  coal 
down  to  about  0.18  in.  and  25  lb.,  to  about  0.32  in. 
draft  loss.  If  the  plant  is  to  run  without  forced  draft, 
these  amounts  must  be  added  to  the  friction  due  to 
tubes,  breeching  and  stack. 

P.  M.  Chamberlain. 


TWO  DIFFERENT  ENCOUNTERS 
OF  THE  SALESMAN 

Are  You  Either  of  These? 

By  a.  M.  Monia 

THE  salesman  handling  steam  engineering  supplies 
certainly  has  his  share  of  adversities,.-  with  only 
an  occasional  dip  into  what  one  would  call  pleas- 
ure. I  will  endeavor  to  illustrate  one  of  the  many 
hard  propositions  he  gets  up  against.  I  will  also  tell 
of  a  place  at  which  it  is  a  pleasure  for  him  to  call 
on  account  of  the  treatment  he  receives. 

While  the  writer  does  not  belong  to  any  one  of 
the  orders  entitled  the  "Knights  of  the  Grip,"  nor  the 
"Water  Tube  Cleaner  Salesmen's  Society,"  yet  he  has 
had  a  few  lessons  (and  not  from  a  correspondence 
school,  either)  in  the  art  of  trying  to  sell  steam-plant 
accessories  and  supplies.  I  started  out  from  one  of 
the  largest  steam  specialty  houses  in  the  Middle  States, 
with  everything  looking  bright,  and  a  firm  determina- 
tion to  make  good,  if  such  a  thing  were  possible.  As  I 
was  leaving  the  supply  house  the  general  sales  mana- 
ger stepped  up  to  me  and,  handing  me  a  piece  of  paper, 
remarked  that  it  contained  a  list  of  names  of  plants 
and  their  engineers,  that  none  of  the  other  salesmen 
could  sell  any  goods  to,  and  as  I  had  been  so  many 
years  in  the  engine  room,  he  looked  to  me  to  be  able 
to  get  some  business,  etc.  "We  won't  try  to  deal 
with  the  office  staff  nor  that  individual  known  as  the 
purchasing  agent.  We  will  pass  them  all  up  and  deal 
directly  with  the  engineer." 

The  first  place  that  I  got  into  I  met  the  engineer 
coming  out  of  the  engine-room  door  and  was  greeted 
in  this  manner:  "If  you're  one  of  them  pack- 
ing fellows  you  might  as  well  mosey  along,  for  there's 
nothing  doing  today." 

"I  am  not  a  packing  salesman,"  said  I.  "I  am  a 
steam-plant  engineer  and  I  want  to  see  you  about 
some  little  matters  that  will  interest  you,  I  think,  if 
you  can  spare  the  time." 

"Well,  just  step  into  the  engine  room  and  take  a 
chair.  I'll  be  back  in  a  few  minutes  after  I  look  at  a 
producer  outfit  in  No.  2  building." 

I  thought  I  had  my  man  landed  for  something,  but 
when  he  returned  he  opened  the  door  of  the  engine 
room   and,   leaving  it  open  after   entering,   spoke   up 
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rather  harshly  to  me,  saying :  "If  you  are  representing 
any  engineering  beneficial  associations,  or  are  on  a 
personal  charity  tour,  or  want  to  try  to  interest  me 
or  any  of  my  men  in  any  educational  institutions  or 
volumes,  make  your  exit  through  where  I  entered," 
pointing  to  the  door. 

"Nothing  of  the  kind  I  assure  you,  Mr. ." 

"Well,  then,  what  is  your  errand?"  said  the  engi- 
neer, drawing  a  chair  up  near  me  and  sitting  down 
in  it. 

"Well,  now  that  you  have  the  time  and  are  inter- 
ested, I  will  proceed.  I  am  not  soliciting  for  an 
information  bureau ;  but,  to  get  down  to  business,  I 
want  to  know  if  there  is  any  piece  of  machinery  part 
thereof,  any  belt,  any  stuffing  box  gland  or  any  elec- 
trical appliance  in  your  plant  that  is  giving  you  any 
trouble.  Anything,  no  matter  what,  tell  me  of  it  and 
then  I'll  make  a  try  to  get  that  machine,  or  whatever  it 
is,  to  working  right." 

"You  are  to  the  point,"  said  the  engineer,  "and  you 
are  the  first  man  that  ever  put  such  a  question  to  me. 
I  am  having  a  great  deal  of  trouble  with  the  brick- 
work under  one  of  the  boilers  here,  and  would  like  to 
get  something  that  will  hold  up.  What  have  you  got 
to  offer?" 

"We  can  furnish  you  a  steel  mixture  made  up  in 
any  desirable  shape  in  10  days." 

"All  right,"  said  the  engineer,  "here  are  the  dimen- 
sions," giving  me  the  size  of  the  firebox,  etc.  "What 
is  the  price  per  cubic  foot?" 

This  I  gave  him,  f.o.b.  place  of  shipment. 

"Is  there  anything  else  that  gives  you  trouble?" 
said  I. 

"Yes,  I  am  having  more  than  my  share  of  trouble 
with  the  outboard  end  of  that  air  compressor's  air 
cylinder.  I  can't  get  a  gasket  stufif  that  will  hold  more 
than  a  few  hours  at  a  time,"  said  the  engineer. 

"Let  me  see  what  kind  of  sheet  packing  you  are 
using."  He  showed  me  a  piece  of  which  our  house 
had  sold  many  hundreds  of  pounds,  but  not  for  air  nor 
ammonia;  it  is  simply  for  medium  water  or  steam 
pressures,  say,  up  to  about  80  lb.  to  the  square  inch.  In 
taking  up  this  sheet-packing  matter  with  the  engineer, 
you  will  note  that  I  did  not  plunge  right  in  and  say : 
"Somebody  has  put  some  cheap,  inferior  article  on  to 
you,"  but  I  waited  to  see  whose  goods  he  was  using 
first. 

The  outcome  of  it  all  was  that  he  ordered  2  yd. 
of  our  1/32-in.  nonvulcanizing  sheet  packing  of  36-in. 
width. 

"Is  there  anything  else?"  said  I. 

"No,  not  today;  but  if  you  are  about  sometime 
next  month,  I  may  want  some  pump  valves." 

In  a  short  time  I  was  at  another  plant.  I  asked  for 
the  engineer  and  he  told  me  to  wait  there  in  the  engine 
room  until  he  looked  after  something  on  the  third  floor. 
He  returned  in  a  few  minutes  and  after  I  had  told  him 
what  my  business  was,  he  said  that  he  had  just  taken 
charge  of  the  plant  a  few  days  before,  and  that  he 
really  did  not  know  what  was  needed ;  but  that  if  I 
would  leave  my  address  and  a  list  of  the  supplies  I 
handled,  he  would  remember  me.  I  thought  I  was 
elected  to  get  my  orders  to  vamoose  when,  to  my  sur- 
prise, the  engineer  began  to  get  into  a  line  of  shop  talk. 

"In  some  of  the  plants  that  I  have  had  charge  of," 
said  he,  "I  have  had  a  lot  of  trouble  with  water  glasses 
breaking,  owing  to  their  not  having  the  right  kind  of 
washers  to  retain  them  in  their  places.  What  do  you 
attribute  this  to,  barring  the  alinement  of  the  glass 
fixtures?" 


"It  is  a  common  occurrence,  too  common.  I  dare 
say  the  whole  trouble  lies  in  there  not  being  large 
enough  washer  to  retain  the  glass  in  place,  and  in 
most  cases  the  washer  is  made  of  an  inferior  grade  of 
reclaimed  material.  For  instance,  a  ^-in.  water  glass 
on  a  boiler  carrying  135  to  150  lb.  pressure  to  the 
square  inch,  should  have  a  washer  that  would  have 
5/16-in.  stock  in  height  and  thickness,  and  there  should 
be  a  lip  on  the  washer  to  go  between  the  nut  and  the 
glass,  to  keep  the  hard  metal  of  the  nut  from  coming 
in  contact  with  the  glass." 

"What  is  your  idea  of  the  best  style  of  sheet  pack- 
ing for  a  steam-chest  joint  like  that  one  there  in  that 
corner?"  pointing  to  a  well-known  make  of  feed  pump 
of  the  duplex  type. 

"What  kind  are  you  using?"  said  I,  and  he  brought 
me  a  piece  of  material  that  I  know  is  the  best  in  the 
market,  and  I  told  him  that  he  didn't  have  it  in  the 
joint,  for  if  he  had  it  there  the  joint  would  hold  the  life 
of  the  pump,  and  on  close  examination  he  found  the 
joint  packed  with  a  piece  of  cardboard. 

I  began  to  think  it  near  time  to  be  making  a  move 
to  the  next  plant,  and  on  bidding  the  engineer  good-bye 
he  stated  that  just  as  soon  as  he  could  get  straightened 
around  he  would  send  an  order  to  the  house  or  call 
me  in  and  place  it  with  me. 

Now,  this  latter  story  had  been  doled  out  to  me 
so  many  times  that  I  was  sure  he  was  only  giving  me 
some  waste  flue  gases,  but  I  was  surprised  when  I 
returned  to  the  house  to  find  not  only  a  large  order 
from  him,  but  an  order  for  2  sets  of  pump  valves  from 
my  first  customer. 

I  have  tried  to  show  how  Avidely  dififerent  men  in 
the  engine  room  are  and  how  easily  some  men  can  be 
disheartened  by  the  rough  treatment  they  get  from  the 
engineer.  Many  a  man  would  have  started  on  a  run 
from  the  first  plant  I  went  to,  at  the  first  onslaught 
from  the  throttle  twister.  When  you  look  at  his  action 
in  the  right  light  you  will  see  that  probably  he  may 
have  at  some  time  been  bothered  with  fellows  that  are 
going  through  the  country  selling  "cure-alls,"  that  in 
reality  are  fakes  and  nuisances.  With  the  second  man 
that  I  called  upon  it  is  far  different.  He  always  greets 
the  salesman  in  the  right  manner  and  not  only  helps 
the  salesman  by  purchasing  his  wares,  but  benefits  by 
the  knowledge  he  acquires  by  inquiring  of  the  sales- 
man. If  a  man  has  a  good  article  in  his  plant  and 
doesn't  know  how  to  apply  it,  I'll  show  him  every 
time,  and  if  he  is  getting  results  with  another  firm's 
goods  I  will  never  knock  that  firm  nor  their  goods, 
for  that  is,  in  my  way  of  thinking,  the  shortest  and 
quickest  road  to  ruin  as  a  salesman. 

Speaking  of  broken  cylinder  heads  which  sometimes 
occur  in  the  Diesel  Engine,  W.  A.  Tookey  in  The  Power 
User,  attributes  this  to  the  number  of  openings,  the  fuel 
injection  valve  in  the  center,  air  inlet  and  exhaust  valves 
on  either  side,  compressed  air  starting  valve,  all  on  the 
inner  surface,  and  inlet  and  outlet  for  cooling  water  in 
addition  in  the  outer  plate.  These  passages  are  not 
subject  to  the  same  temperature,  as  the  inlets  are  cooled 
while  the  exhaust  is  highly  heated.  The  strains  may, 
therefore,  not  unreasonably  produce  fracture  in  some 
cases. 

This  does  not  involve  a  new  head,  as  the  best  thing 
is  to  patch  it  with  a  steel  plate.  First,  fill  the  fissure 
with  a  softer  metal  which  will  penetrate  the  crack;  then 
fasten  the  steel  plate  to  the  inner  surface  of  the  head  with 
screws,  using  Smooth-On  cement  to  get  a  joint  between 
surfaces. 
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The  success  of  a  speaker  depends  not  on  what  he 
may  think,  but  on  what  he  makes  his  hearers  think. 
The  advertisement  writer  may  not  buy  or  use  the  thing 
he  describes,  but  his  advertisement  must  convince  the 
readers.  Accordingly,  the  employer  wanting  skilled 
men  must  study  to  word  his  advertisement  so  as  to 
induce  men  of  the  kind  he  wants  to  reply.  For  the 
same  reasons,  the  man  wishing  to  secure  a  situation 
must  write  or  talk,  not  merely  to  amuse  himself,  but 
to  make  his  qualifications  known  to  the  employer. 

When  writing  a  "help  wanted"  advertisement  to 
secure  a  man  of  definite  abilities  and  experience,  the 
question  the  writer  must  answer  in  his  few  lines  of 
space  is  not,  "What  sort  of  a  man  do  we  want?"  but 
rather,  "What  statements  will  interest  the  right  man?" 
The  effective  advertisement  will  therefore  state  briefly 
the  nature  and  scope  of  the  work  required,  the  previous 
experience  the  worker  must  have  had  to  render  him 
competent,  the  age  and  wage  limits  in  the  employer's 
mind,  and  the  definite  statement  that  replies  will  be 
held  confidential.  Such  an  advertisement  may  be 
read  by  hundreds  of  men,  but  will  invite  only  those 
of  the  stated  qualifications  to  reply.  It  is  of  little  use 
to  advertise  for  men  of  "energy,"  "force,"  "tact,"  and 
other  mental  characteristics,  because  all  men  feel  that 
they  have  these,  and  will  claim  them  if  invited  to  do  so. 

The  employer,  however,  has  the  easy  end  of  the 
proposition.  The  man  for  the  job  has  the  difficult  task 
of  writing  a  letter  that  will  make  him  stand  out  a  real 
live,  able  man  in  the  reader's  mental  vision.  If  his 
writing  cannot  be  read  easily,  his  letter  will  be  put 
aside  and  probably  buried  under  the  others.  If  he 
spells  badly,  he  may  get  no  consideration  from  an 
employer  obtuse  enough  to  judge  mechanics  and  clerks 
by  the  same  standard.  Evidently,  the  letter  must  be 
well  written.  It  should  tell  much  about  the  writer — 
how  old  he  is,  of  what  nationality,  where  brought  up, 
schooled,  trained  and  experienced,  whether  he  has  wife 
and  children,  and  his  proper  expectation  in  wages. 
The  names  of  his  most  prominent  previous  employers 
will  lend  weight  to  his  claims  of  ability ;  but  original 
references  or  stamped  return  envelopes  only  vex  the 
busy  man  who  has  a  dozen  other  applications  to  read 
and  consider,  and  no  time  to  waste  on  replies  to  those 
unsuccessful. 

It  is  easy  enough  to  write  "Help  wanted"  adver- 
tisements that  will  bring  dozens  or  hundreds  of  replies. 
It  is  extremely  difficult  to  read  through  a  pile  of  appli- 
cations and  pick  out  the  few  which  really  come  from 
the  men  who  could  best  fill  the  job.  This  being  so, 
it  is  evident  that  the  man  applying  for  an  advertised 
situation  should  do  his  best  to  make  his  letter  tell  his 
story  effectively. 
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OUR  FOREST  RESOURCES 

IN  a  circular  on  the  status  of  forestry  in  this  country, 
Treadwell  Cleveland,  Jr.,  says:  "The  forest  is  one 
of  the  chief  supports  of  the  whole  material  fabric  of 

our  civilization.  The  forest  means  not  only  a  per- 
manent supply  of  wood  and  the  life  of  all  the  indus- 
tries which  depend  upon  it,  but  also  the  control  of  the 
waters  for  human  use.  There  is  only  barrenness  in  the 
future  of  the  nation  which  has  lost  the  use  of  wood 
and  the  control  of  water. 

"Taking-  stock  of  our  resources  has  shown  that  we 
are  still  destroying  the  forest  as  we  use  it ;  that  we 
are  taking  from  it  every  year  3.5  times  as  much  wood 
as  is  added  by  the  new  growth.  It  has  shown  that 
less  than  1/3  of  the  growing"  trees  felled  by  the  lum- 
berman is  ever  used  at  all,  so  that  2/3  of  all  the  timber 
cut  is  simply  destroyed.  It  has  shown  that  1/11  of  all 
the  forests  are  swept  by  fires  every  year,  and  that  on 
the  average  since  1870  forest  fires  have  yearly  cost 
$50, 000, 000  in  timber  and  50  lives.  It  has  shown  that 
over  99  per  cent  of  the  forests  in  private  hands — -which 
comprise  ^  of  all  the  forest  land  and  4/5  of  all  the 
wood — is  thus  devastated  by  destructive  use  and  the 
scourge  of  unchecked  fires,  while  less  than  1  per  cent 
is  properly  handled  for  successive  crops  or  effectively 
protected  from  fire.  The  forest  as  a  resource  is  rapid- 
ly being  obliterated. 

"But  the  inventory  of  the  forests  has  had  yet  other 
ugly  facts  to  reveal.  With  the  disappearance  and 
deterioration  of  the  mountain  forests  the  Nation  is 
losing  control  of  the  streams,  which  are  useful  in  our 
civilization  in  ways  and  degrees  unparalleled  by  any 
other  resource.  Pure  water  for  domestic  purposes  is, 
of  course,  indispensable;  usable  water  at  the  right 
seasons  is  the  sole  reliance  of  the  great  projects  by 
which  the  arid  lands  are  vivified  by  irrigation ;  cheap 
water  transportation  is  a  matter  of  dollars  and  cents 
to  every  citizen;  trustworthy  power  streams  are  the 
key  to  the  age  of  electricity,  at  the  gates  of  which 
modern  industry  is  standing.  Yet  the  guardian  of  the 
waters  is  steadily  compelled  to  retreat  before  the  ax 
and  fire. 

"In  waste  alone  we  reject  more  than  2/3  of  the 
lumber  that  might  be  taken  from  the  standing  trees. 
At  least  half  of  this  waste  is  unnecessary.  In  the  first 
place,  we  waste  the  forest  by  refusing  to  take  advan- 
tage of  its  full  capacity  for  growth.  Protected  and 
i:)roperly  managed,  our  forests  will  produce  far  more 
wood  than  they  do  at  present.  But  while  it  is  waste- 
ful to  cripple  the  forest  by  a  violent  lumbering  which 
destroys  young  growth — the  promise  of  the  future 
forest — it  is  doubly  wasteful  to  lock  up  the  forest  and 
let  the  ripe  timber  die  and  decay,  for  in  the  former 
case  the  forest  at  least  contributes  a  temporary  supply 
of  wood,  whereas  in  the  latter  case  it  contributes  no 
wood  at  all. 

"It  is  not  use  which  destroys  the  forests,  but  waste. 
Not  use  as  such,  but  destructive  use,  combined  with 
inexcusable  neglect,  is  causing  the  forests  to  dwindle 
under  our  progressive  demands  upon  them.  The  prob- 
lem, therefore,  is  not  to  be  solved  by  disuse,  but  by 
wise  use  and  protection.  These  together  will  so  stim- 
ulate forest  growth  that  the  needed  wood  may  be  har- 
vested without  depleting  the  stock  on  hand,  and  will 
keep  intact  the  protective  cover  at  the  stream  sources." 

What  can  be  done  in  the  way  of  a  yearly  crop-  is 
indicated  by  the  averages  from  railroad  records.  Lum- 
ber is  one  of  the  chief  freight  commodities  produced 
by  land.  Its  weight  per  acre  surpasses  corn,  barley, 
oats,  wheat  and  rye. 


The  quantity  of  freight  produced  by  a  crop  depends 
upon  soil,  region,  and  kind  of  crop.  Railroads  figure 
it  from  that  point  of  view.  Their  profit  depends  upon 
tonnage  and  class,  and  they  want  to  know  what  crop 
pays  the  carrier  best. 

Many  averages  in  many  localities  are  necessary  to 
reach  reliable  results.  Care  is  necessary,  too,  in  ap- 
plying to  one  region  the  figures  obtained  in  another. 
Indiana,  Illinois,  and  Kentucky  are  the  center  of  a  vast 
productive  region,  and  averages  there  possess  as  much 
value  as  those  of  any  part  of  the  country,  but,  of 
course,  they  cannot  be  applied  everywhere.  An  acre 
is  credited  with  yield  as  follows : 

Cabbage   21,000  pounds  per  acre 

Onions   19,950 

Potatoes   4,680 

Lumber   3,000 

Hay   2,710        "  "       " 

Corn   1.728        "  "       " 

Barley    1,219 

Oats 886        "  "       " 

Tobacco    877 

Rye    848        "  "       " 

As  the  list  shows,  the  3  heaviest  freight  producing 
crops  are  cabbage,  onions,  and  potatoes ;  lumber  is 
fourth.  Lip  to  the  present  time  timber  has  been  cut 
almost  exclusively  from  wild  land,  without  much  re- 
gard to  the  acres  gone  over.  But  the  time  is  coming 
when  the  yield  of  wood  per  acre  will  be  calculated 
as  carefully  as  the  yield  of  corn,  and  as  much  thought 
will  be  given  to  growin-g  it,  though  not  as  much  work. 
How  much  wood  grows  on  an  acre  in  a  year? 

Some  of  the  abused,  burnt,  washed,  and  neglected 
lands  are  producing  only  little.  It  has  been  estimated 
that  the  typical  hardwood  regions  of  Tennessee,  where 
fire  is  kept  out,  are  growing  about  3000  lb.  of  wood 
yearly  per  acre.  Good  stands  of  young  pines  in  other 
parts  of  the  country  are  probably  doing  as  well.  But 
woodland  can  do  much  better.  Good  timber  must  be 
selected,  the  poor  cut  out,  just  as  the  farmer  plants 
the  best  kinds  of  corn  and  rejects  the  poor.  In  Eu- 
rope, where  they  raise  crops  of  trees,  they  get,  under 
favorable  conditions,  an  annual  growth  of  4500  to 
6500  lb.  of  wood  per  acre. 

Woodland,  under  care,  yields  yearly  crops  as  reg- 
ularly as  wheat  fields.  The  marketable  timber  only  is 
cut  at  regular  intervals,  and  new  growth  is  always 
coming  on.  As  a  freight  producer,  a  timber  tract 
may  be  depended  upon  as  surely  as  a  potato  field.  In 
fact,  it  is  surer;  for  land  in  farm  crops  wears  out  un- 
less constantly  fertilized,  but  timberland  fertilizes  it- 
self with  its  leaves,  and  becomes  richer.  It  w\\\  yield 
undiminished   crops  forever. 


For  ^rANY  years  North  Carolina  has  been  the  largest 
producer  of  mica  in  the  United  States,  according  to  the 
Ignited  States  Geological  Survey.  Prior  to  1895  the  out- 
put came  chiefly  from  the  larger  mines  and  consisted  of 
big  sheets  of  fine  quality.  At  that  time  large  quantities 
of  small  sheet  mica  that  would  cut  plates  less  than  3  in. 
square  were  thrown  on  the  dumps  as  waste.  After  the 
small  sheet  and  scrap  mica  became  valuable,  the  dumps 
at  the  large  mines  were  worked  over  and  the  quantity 
of  mica  produced  was  thereby  greatly  increased.  Now 
that  most  of  the  dumps  have  been  worked  over  and  only 
a  few  large  mines  are  in  operation,  the  output  is  barely 
maintained  by  a  large  number  of  small  mines  and  pros- 
pects, probably  as  many  as  a  hundred.  Many  of  these 
are  worked  by  the  mountaineer  farmer  and  miner  at 
times  wdien  crops  are  laid  by. 
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CHAPMAN  ROTARY  GAS 
PRODUCER 

Revolving  Sections  of  the  Walls  Maintains  an  Even 

and  Uniform  Bed  of  Fuel,  Prevents  Clinkers 

and  Grinds  the  Ashes 

AS   shown   in  the   accompanying  illustration,   the 
Chapman  rotary  gas  producer  performs  3  dis- 
tinct operations,  one  for   each   of  the   3   steps 
necessary   to  the   process   of  making   producer 
gas,  viz : 

1.  Mechanical  feeding  and  spreading  the  fuel. 

2.  Mechanical  agitation  of  the  entire  fire  bed. 

3.  Mechanical  removal  of  the  ash. 

The  first  unique  feature  of  this  producer  is  that  its 
mechanical  feed  has  no  mechanical  parts.  Another 
feature  is  that  fine  and  coarse  coal  are  handled  simul- 
taneously without  separating  the  coarse  from  the  fine. 


HMtr.ING  FIOOR 


in  the  surface  of  the  fire  bed,  more  coal  is  required 
at  these  points  than  elsewhere. 

The  fuel  chamber  prevents  a  rush  of  soot  into  the 
flues  each  time  fresh  fuel  is  charged  into  the  producer. 
The  tarry  gas  first  given  ofif  from  the  coal  in  the  fuel 
chamber  must  pass  down  through  the  hotter  fire  at 
the  bottom  of  the  chamber  before  it  can  escape  to 
the  flue.  This  reduces  the  amount  of  tarry  smoke  in 
the  gas. 

The  second  distinctive  feature  of  this  machine  is 
the  means  used  for  agitating  the  fire  bed.  Some 
years  ago  the  Chapman  Company  discovered  that  the 


FIG 


1.       CROSS-SECTIONAL    VIEW    OF    CHAPMAN    ROTARY    GAS 
PRODUCER    SHOWING    PRINCIPLES    OF    OPERATION 


FIG.    2. 


CHAPMAN    GAS    PRODUCER    ON    ERECTING    FLOOR    AT 
FACTORY 


The  fuel  chamber  is  stationary  and  has  no  bottom. 
It  has  a  capacity  of  1000  lb.  of  coal, — enough  to  last 
for  half  an  hour.  The  lower  edge  is  water-cooled.  As 
the  revolving  fire  bed  comes  under  the  chamber,  a 
fresh  supply  of  fuel  is  spread  over  the  surface,  thus 
constantly  keeping  the  level  of  the  fire  bed  up  to  the 
bottom  of  the  fuel   chamber. 

The  lower  edge  of  the  fuel  chamber  is  beveled  so 
as  to  produce  a  down-stroking  effect  upon  the  fire 
bed  as  it  passes  under  it,  thus  "rubbing  in"  the  fresh 
fuel. 

An  interesting  feature  of  the  Chapman  feed  is  that 
it  will  feed  the  coal  in  unevenly  as  conditions  require ; 
for  obviously  when  holes  and  crevices  start  to  form 


best  method  of  agitating  a  gas  producer  was  to  re- 
volve one-half  of  the  fire  bed  over  the  other,  thus 
setting  up  a  twisting  and  shearing  action  throughout 
the  entire  fire  bed.  The  producer  is  therefore  divided 
horizontally  through  the  hot  zone  into  an  upper  and 
lower  section,  and  the  2  sections  are  made  to  revolve 
in  the  same  direction,  but  at  different  speeds. 

Each  section  of  the  wall  carries  with  it  that  por- 
tion of  the  fuel  bed  which  it  surrounds.  Thus  the 
maximum  amount  of  agitation  is  produced  through 
the  hot  zone  where  it  is  most  required.  The  unique 
feature  of  this  second  step  in  the  process  is  that  ade- 
quate agitation  is  obtained  without  recourse  to  an 
agitating  member. 
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The  chief  difficulty  in  manufacturing  producer  gas  is 
the  prevention  of  clinkers.  In  the  Chapman  producer 
the  twisting  of  the  upper  half  of  the  fire  bed  over  the 
lower,  shears  off  the  blow-holes  as  fast  as  they  tend 
to  form.  This  section  together  with  the  fuel  spreader 
and  the  continuous  ash  removal,  effectually  prevents 
the  formation  of  clinkers. 

This  freedom  from  blow-holes  in  the  Chapman 
pi-oducer  is  evidenced  in  the  unusually  low  tempera- 
ture of  the  gas  (about  1200  deg.  F.)  and  also  in  the 
lack  of  soot. 

The  last  step  in  the  process  of  making  producer 
gas,  is  removing  the  ashes  which  are  first  ground  be- 
tween the  sides  of  the  stationary  corrugated  air  box 
or  "ash  crusher"  and  the  revolving  corrugated  wall 
of  the  lower  section.  In  mechanical  producers,  the 
crushing  of  the  ashes  is  a  necessary  preliminary  to 
their  removal,  as  otherwise  an  occasional  large  chunk 
would  block  the  operation.  After  the  ashes  have  been 
crushed  they  are  forced  up  to  the  top  of  the  ash  pan 
by  3  adjustable  ash  plows,  which  are  kept  continually 
in  operation,  and  are  easily  adjusted  when  occasion 
requires. 

As  fast  as  the  ashes  are  lifted  to  the  surface  of  the 
water  in  the  ash  pan,  they  are  automatically  scooped 
up  and  carried  to  the  required  point  for  automatic  dis- 
charge. The  fact  that  the  ashes  in  being  removed  are 
removed  upward  instead  of  dowmward  makes  a  saving 
of  several  feet  in  the  height  required  for  the  gas  house 
and  foundation. 

As  a  result  of  the  joint  action  of  the  automatic 
fuel  spreader,  the  twisting  of  the  fire  bed,  and  the 
continuous  removal  of  the  ash,  this  producer  may 
be  made  to  gasify  a  ton  of  coal  an  hour. 

The  details  of  this  machine  have  been  worked  out 
with  unusual  care.  The  supporting  rollers  run  on  high 
carbon  steel  pins,  and  are  provided  with  brass  bush- 
ings. These  rollers  are  cast  in  a  chill  and  ground. 
Separate  rollers  are  used  to  take  the  side-thrust;  all 
rollers  are  mounted  in  pairs  set  in  equalizing  yokes ; 
all  bearings  are  provided  with  large  oil  wells  filled 
with  waste  after  the  manner  of  railroad  cars.  The 
faster  gears  run  in  oil.  Steel  castings  are  used  exten- 
sively both  in  the  gears  and  throughout  the  balance 
of  the  construction. 

This  producer  is  the  invention  of  W.  B.  Chapman 
and  is  manufactured  by  C.  &  G.  Cooper  Co.,  of  Mt. 
Vernon,  Ohio. 


For  heating  private  dwellings  where  conditions 
permit  it,  the  latest  idea  is  to  locate  the  heating  plant 
in  a  separate  building. 

Removing  of  dirt  from  the  residence,  putting  the 
handling  of  all  coal  and  ashes  at  the  rear  of  the  lot,  and 
reducing  the  fire  hazard,  are  advantages  secured  by  this 
method. 

Of  course,  the  heating  plant  must  be  sufficiently  low 
so  that  the  returns  from  the  system  will  flow  back  by 
gravity,  unless  the  establishment  is  large  enough  to  war- 
rant the  use  of  some  form  of  return  pump. 

Prevention  of  heat  conduction  from  the  underground 
pipes  was  accomplished  in  one  instance  by  the  use  of 
Johns-Manville  sectional  conduit,  which  is  impervious 
tile  piping  specially  designed  for  such  purposes.  This 
was  laid  in  3-foot  lengths,  the  lower  half  being  put  in 
to  form  a  semicircular  gutter  into  which  the  pipe  was 
laid  on  roller  supports.  Asbestos  sponge  filling  was 
then  packed  around  the  pipe,  the  upper  half  of  the  con- 
duit sealed  to  the  lower  half,  and  the  filling  then  put  in 
above  the  steam  pipe  to  fill  the  conduit. 


AN  IMPROVED  STILLSON  WRENCH 

USEFUL  improvements  in  the  construction  of  the 
Stillson    wrench    have    recently    been    made   by 
F.   E.   Wells   &  Son   Co.,   of   Greenfield,   Mass. 
As  is  shown   in  the  accompanying  illustration, 
the  wood  handles  are  protected  by  ferrules  on  both 
ends,  which  largely  prevent  breaking  of  the  wood,  and 
in  case  the  wood  does  split  the  entire  length  of  the 


.STRENGTHENED    JAW 


FERRULE- 
WKLLS'     IMPROVED     STILLSON     WRENCH 

handle,  will  still  hold  the  parts  together.  Jaws  of  the 
Wells  wrenches  have  also  been  strengthened  at  the 
point  where  the  greatest  strain  comes;  namely,  the 
angle  betAveen  the  head  and  the  shank  of  the  movable 
jaw.  These  wrenches  release  readily  from  the  pipe, 
are  strong  and  heavy,  and  are  thoroughly  tested  be- 
fore being  sent  out.  They  are  fully  guaranteed  by 
the  makers. 


DIESEL  ENGINES  TO  BE  MADE  BY 
WELL  KNOWN  ENGINE  BUILDERS 

ANNOUNCEMENT  has  just  been  made  of 
unusual  interest  and  importance  in  industrial 
and  engineering  affairs.  A  corporation  has  been 
formed  with  a  New  York  State  charter  to 
engage  in  the  manufacture,  on  an  extensive  scale,  of  a 
full  line  of  Diesel  engines,  both  stationary  and  marine. 
The  company  will  be  backed,  not  only  by  strong 
American  interests,  but  also  to  a  large  extent  by  Swed- 
ish capitalists,  who  now  control  the  Swedish  Diesel 
Motor  Co.,  which  is  known  all  over  the  world  as  one 
of  the  largest  and  most  successful  concerns  devoted 
entirely  to  the  manufacture  of  Diesel  engines.  These 
engines   are  built  on   the   Hesselman   system. 

The  new  corporation  will  take  over  the  plant  and 
organization  of  the  Mcintosh  &  Seymour  Co.,  of 
Auburn,  New  York,  for  many  years  known  as  builders 
of  steam  engines  of  the  highest  grade.  The  present 
steam  engine  business  will  also  be  continued  as  here- 
tofore. 

The  name  of  the  new  corporation  is  Mcintosh  & 
Seymour  Corporation.  The  Board  of  Directors  is  as 
follows :  Marcus  Wallenberg,  President  Stockholms 
Enskilda  Bank,  Stockholm,  Sweden ;  Frank  A.  Vander- 
lip.  President  National  City  Bank,  New  York; 
Thatcher  M.  Brown,  Brown  Brothers  &  Co.,  New 
York;  Edwin  S.  Church,  Auburn,  New  York;  J.  A. 
Seymour,  Auburn,  New  York;  Franklin  B.  Kirkbride, 
New  York  City ;  Oscar  Lamm,  Stockholm,  Sweden ; 
Philip  W.  Henry,  New  York  City. 

The  General  Counsel  is  W.  M.  Coleman,  New  York 
City;  Edwin  S.  Church,  formerly  Superintendent 
Akron  Plant,  International  Harvester  Co.,  will  be 
executive  head  of  the  new  corporation ;  J.  A.  Seymour, 
President  of  the  Mcintosh  &  Seymour  Co.,  will  be 
Vice-President,  in  charge  of  engineering.  The  initial 
capitalization  will  be  $3,200,000,  half  common  and  half 
6  per  cent  cumulative  and  participating  preferred 
stock. 
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The  Swedish  Diesel  Motor  Co.  started  building 
these  engines  in  1898.  Many  of  its  designs  of  the  most 
important  features  peculiar  to  the  Diesel  engine,  such 
as  the  fuel  pump,  the  atomizer,  details  of  pistons,  etc., 
have  been  purchased  and  adopted  by  many  other  lead- 
ing builders  of  Diesel  engines  in  Europe.  Its  chief 
engineer,  K.  Jonas  E.  Hesselman,  although  still  a 
young  man,  has  been  knighted  by  the  Swedish  Crown 
in  recognition  of  his  distinguished  achievements  in  this 
line. 

The  Mcintosh  &  Seymour  Co.  in  the  past  has  run 
its  plant  night  and  day  for  many  years.  Its  engines 
are  installed  in  many  of  the  larger  and  most  successful 
steam  plants  in  the  country,  besides  which  a  large 
export  business  has  been  carried  on  to  all  parts  of  the 
world. 

Many  of  the  important  European  manufacturers  of 
large  steam  and  gas  engines  are  practically  concen- 
trating their  energies  on  building  Diesel  engines,  and 
have  such  a  large  number  of  orders  that  it  takes  them 
from  1  to  2  yr.  to  make  deliveries.  It  should  be  remem- 
bered that,  notwithstanding  the  increase  in  the  price  of 
fuel  oil,  the  actual  cost  of  fuel  oil  and  its  relative  cost, 
as  compared  with  coal,  is  generally  much  lower  in  the 
United  States  than  in  Europe.  Also  that  oil  suitable 
for  Diesel  engines  is  a  byproduct  wdiich  will  always 
be  available  in  ample  quantities  as  long  as  the  present 
large  consumption  of  gasoline  and  kerosene  exists. 
Many  large,  new  oil  fields  are  also  being  developed  in 
this  country  and  Mexico. 

Not  only  do  Diesel  engines  offer  advantages  for 
central  station  units,  factory  and  other  isolated  power 
plants,  and  railway  service,  but  also  for  marine  work 
where  weight  and  space  saved  is  of  prime  importance. 
The  Diesel  oil  engine  eliminates  boilers,  pumps,  and 
many  other  accessories  characteristic  of  steam  equip- 
ment. The  space  so  saved,  and  the  coal-bunker  space, 
can  be  used  for  cargo,  and  the  liquid  fuel  handled  by 
pumps,  and  requiring  less  than  Ys  the  room  required 
for  coal,  can  be  stored  in  the  ship's  double  bottom. 
In  view  of  these  facts,  there  seems  to  be  no  reason  why 
there  should  not  be  a  broad  field  in  this  country  for 
this  type  of  engine. 

In  addition  to  furnishing  exclusive  licenses  for 
their  \'aluable  patents  for  the  Western  Hemisphere,  the 
Swedish  interests  in  the  new  American  Company 
insure  their  active  aid  and  cooperation  by  furnishing  a 
large  part  of  the  working  capital,  and.  furthermore, 
will  take  an  active  part  in  the  actual  building  of  the 
American  engines. 

The  Mcintosh  &  Seymour  Co.,  with  its  under- 
standing of  American  conditions  of  manufacture  and 
a  highly  developed  plant  and  organization  adapted  for 
the  immediate  production  of  Diesel  engines  on  a  large 
scale,  assures  the  success  of  the  new  enterprise. 

Mr.  Wallenberg,  the  principal  stockholder  of  the 
Swedish  Motor  Co.,  and  Mr.  Hesselman,  its  chief 
engineer,  have  been  in  this  country  investigating  the 
situation,  and  the  sizes  and  speeds  desirable  to  con- 
form to  American  standards  and  conditions. 


CORRECTION  NOTE 

]N  the  article  on  The  Biggest  Trap  in  the  World, 
page  1161,  Dec.  1  issue,  a  misstatement  was  made 
as  to  the  designing  of  the  trap,  which  was  designed 
by  and  is  the  invention  of  J.  W.  Lytton,  President  of 
the  Corporation. 


ANDERSON  AUTOMATIC  VALVES 

TO  maintain  constant  water  level  in  open  feed- 
water  heaters,  tanks,  etc.,  the  Anderson  Auto- 
matic Cushioned  angle  or  globe  water  service 
valve  has  overcome  many  difficulties  which  have 
been  encountered  in  this  service.  This  is  of  the  heavy 
pattern,  and  owing  to  its  simple  construction  will  oper- 
ate vmder  all  the  varying  pressures.  The  pilot  valve 
and  float  is  attached  to  the  valve  or  can  be  detached  so 
that  the  pilot  valve  can  be  placed  any  distance  from 
the  main  valve  with  small  pipe  leading  to  it. 

Referring  to  Fig.  1,  it  will  be  noted  that  the  upper 
portion  of  the  body  is  lined  with  bronze  which  is  all 
one  casting,  down  to  and  including  the  seat.  Also  the 
piston  and  valve  B  is  all  bronze,  fitted  with  a  rubber, 
leather,  or  lead  disc,  according  to  the  service  to  which 
it  is  put.  This  is,  in  fact  a  float  held  in  suspension. 
The  water  coming  under  piston  B,  also  enters 
through  port  G  on  top  of  the  valve  opening  to  the 
greater  area  above  the  valve  B  for  building  head  pres- 
sure according  to  the  size  of  valve. 


1 


FIG.  1.     SECTIONAL  VIEW,   SHOWING  CONSTRUCTION  AND 

CONNECTIONS  OF  ANDERSON  AUTOMATIC  CUSHIONED 

WATER    SERVICE    VALVE 

A  pilot  valve,  with  copper  float  attached,  is  fitted 
to  the  top,  or  this  pilot  valve  can  be  detached  and 
placed  any  distance  desired.  When  the  water  in  the 
tank  reaches  the  required  height,  the  elevation  of  the 
copper  float  allows  the  pilot  valve  to  close,  which 
causes  the  pressure  to  build  up  above  the  pistoji  B, 
forcing  it  to  close,  shutting  off  the  flow  of  water 
through  the  valve.  Water  withdrawn  from  the  tank 
or  heater  permits  the  float  to  drop,  opening  the  pilot 
valve,  allowing  the  pressure  above  the  piston  to  lower 
just  enough  to  permit  the  flow  of  water  to  restore 
the  required  level  in  the  tank. 

These  valves  are  sensitive  in  their  action  and  per- 
mit a  small  inflow  of  water  or  a  large  inflow  of  the 
full  capacity  of  the  pipe,  according  to  the  amount  of 
water  withdrawn  from  the  tank. 

In  Fig.  2  is  shown  the  Anderson  electrically  oper- 
ated water  pressure  regulating  valve,  which  is  pro- 
vided with  an  automatic  device  which  is  cushioned  in 
opening  and  closing,  has  double  seats  and  is  quick  in 
opening.  The  valve,  as  shoivn  in  section^  is  in  a 
closed  position.  When  the  spring  B  is  adjusted  by 
the  nut  A  to  the  required  pressure,  the  valve  discs  at 
H  and  I  are  forced  open.     The  high  pressure  or  inlet 
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is  at  E ;  the  low  pressure  or  outlet  is  at  F.  When  the 
pressure  on  the  low  side  has  reached  the  pressure  at 
which  the  valve  or  sprin<^  T>  is  set,  the  pressure,  still 
increasin^q',  exerts  a  pressure  on  top  of  piston  J  (the 
valve  H  and  piston  D  bein^^  balanced),  causing  the 
valves  EI  and  I  to  close.  In  order  to  have  the  valve 
open  freely  and  at  the  same  time  close  slowly,  there  is 
placed  a  ball  check  K  in  the  bottom  of  the  dashpot  G. 
The  ports  L,  placed  in  the  upper  rim  of  the  dashpot  G, 
prevent  any  accumulation  of  air  while  the  valve  is  in 
service. 

The  water  above  and  below  the  piston  D,  and  the 
air  beneath  the  piston  J,  absolutely  prevent  any  water 
hammer  and  perfectly  cushion  the  -v-alve  in  opening 
and  closing. 


FIG 


CUOSS-SECTION  OF  ANDERSON  ELECTRICALLY 
OPERATED  PRESSURE  REGULATING  VALVE 


The  solenoid  P,  which  controls  the  auxiliary  valve 
R,  is  wired  to  a  switch  at  the  pumping  station  or  any 
other  convenient  point,  and,  in  case  of  fire,  the  switch 
is  thrown  into  contact,  which  causes  the  solenoid  P 
to  open  the  auxiliary  valve  R,  allowing  high  pressure 
from  the  inlet  side  of  the  main  valve  to  pass  up  through 
the  auxiliary  valve  and  down  through  the  small  pipe 
M,  to  the  under  side  of  the  piston  J,  which  causes  the 
main  valves  H  and  I  to  open  to  the  full  area.  When 
the  full  pressure  is  no  longer  required,  the  switch  is 
thrown  out  of  contact.  This  allows  the  auxiliary 
valve  to  close  and  the  pressure  from  the  under  side  of 
the  piston  J  returns  through  the  auxiliary  valve,  ex- 
hausting at  port  N.  The  pressure  being  released  from 
under  the  piston  J,  the  main  vah'es  H  and  I  will  auto- 
matically return  to  the  regulating  position  without  the 
necessity  of  readjusting  the  reducing  feature. 

These  valves  are  manufactured  by  the  Golden- 
Anderson  Valve  Specialty  Co.,  of  Pittsburgh,  Pa. 


RED  CROSS  CHRISTMAS  SEALS 

TPIE  Red  Cross  Christmas  seal  is  again  with  us.     It 
reminds  us  that  the  season  of  good  will  is  at  hand, 
when  each  of  us  should  do  something  toward  reliev- 
ing some  of  the  sorrow  and  suffering  in  the  world. 
Thousands    of   earnest    men    and    women    throughout 
the  country  are  enlisted  in  the  great  crusade  against 
tuberculosis,   giving  freely  of  their   time   and   money 
to  stamp  out  this  dreaded  disease.     The  bright  little 
Red   Cross   seal,  which   carries  with   it  a  message  of 
the  season's  greetings,  offers  all  of  us  an  opportunity 
to  enlist  in  this  crusade  for  humanity  and  contribute 
our  mite  to  the  cause. 


h^yt^.^T'feH  >cv^ 


MERRY    CHRISTMAS 


The  fight  is  not  a  hopeless  one.  Since  the  Red 
Cross  seal  made  its  first  appearance  6  yr.  ago,  the 
death  rate  from  consumption  has  been  reduced  25  per 
cent  in  some  of  our  largest  cities.  Still  we  have 
upward  of  1,000,000  cases  of  tuberculosis  in  the  United 
States  and  the  fight  must  go  on  with  increasing  vigor. 

That  tuberculosis  can  be  cured,  if  given  the  proper 
treatment  in  time,  is  no  longer  a  matter  of  dispute. 
Sufferers  need  not  seek  a  change  in  climate,  which  is 
financially  impossible  for  many.  They  can  be  cured 
in  the  localities  where  they  live.  Experts  point  out 
the  way  and  the  funds  derived  from  the  sale  of  Red 
Cross  seals  furnish  the  means. 

Elelp  the  cause  by  the  lil^eral  use  of  Red  Cross  seals 
on  letters  and  packages  during  the  holiday  season. 
The}'  are  on  sale  in  department  and  drug  stores  and 
orders  may  be  sent  direct  to  the  Chicago  Tuberculosis 
Institute,  Otis  Building,  Chicago. 


German  tests  on  the  effect  of  a  smoke  consumer,  the 
Marcotty,  which  works  by  admission  of  extra  air  supply 
above  the  fire  for  a  period  after  stoking,  show  that  for 
a  locomot?ve  the  combustion  was  much  more  complete 
and  carbon  monoxide,  hydrogen  and  carbohydrates  were 
practically  eliminated.  Carbon  dioxide  was  decreased 
from  13.78  per  cent  without  the  consumer  to  12.98  per 
cent  with  it,  and  oxygen  content  rose  from  1.72  per  cent 
to  5.9  per  cent,  but  carbon  monoxide  fell  from  3.6  per 
cent,  hydrogen  from  1.32  per  cent  and  CH^  from  0.42 
per  cent  to  practically  nothing.  Nitrogen  rose  from  79.16 
per  cent  to  81.04  per  cent.  The  temperature  without  the 
consumer  was  581  deg.  F.  in  the  flue,  and  788  deg.  F. 
with  the  consumer,  so  that  the  stack  loss  by  heat  in  gases 
increased  from  10.41  per  cent  to  19.85  per  cent,  but  the 
losses  from  incomplete  combustion  were  reduced  from 
18.71  per  cent  without  the  extra  air  supply  to  0.47  per 
cent  with  the  supply,  so  that  there  was  a  considerable 
net  gain  from  use  of  the  consumer.  The  author  advises 
automatic  operation  of  the  consumer  to  avoid  adding  to 
the  work  of  the  fireman,  which  in  locomotives  is  suffi- 
ciently arduous  without  added  duties.  In  stationary 
practice  the  consumer  would  probably  make  a  still  better 
showing. 
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EVERETT  F.  MORSE 

WITH  deep  regret  the  Morse  Chain  Co.,  announces 
the  death  of  E.  F.  Morse,  which  occurred  at  his 
home  at  Ithaca,  N.  Y.,  on  Tuesday,  Novem- 
ber 11. 
Everett  Fleet  Morse  was  born  at  Ithaca,  June  28, 
1857.  When  only  16  yr.  of  age  he  patented  an  improve- 
ment on  the  horse-drawn  Lag  rake  and  made  good  use 
of  the  earnings  from  his  first  invention  to  supplement 
other  efiforts  to  give  him  an  education.  He  attended 
Cornell  University  in  1875,  and,  after  being  out  several 
years,  graduated  with  the  class  of  1884  as  mechanical 
engineer.  After  spending  some  time  in  Algone,  Iowa, 
where  he  was  manager  of  a  flax  mill,  he  returned  to 
New  York  state  and  settled  at  Trumansburg.  Here,  in 
1893,  he  patented  the  Morse  rocker-joint  chain  for 
bicycles,  and  in  conjunction  with  his  brother,  F.  L. 
Morse,  founded  the  Morse  Chain  Co.  and  began  the 
manufacture  of  bicycle  chains.  The  correct  mechanical 
principle  embodied  in  this  chain,  as  well  as  its  novelty, 
attracted  immediate  attention  and  eventually  secured 
for  the  company  a  profitable  business  which  lasted  until 
the  phenomenal  slump  in  the  bicycle  trade,  about  1897. 
In  the  meantime,  F.  L.  Morse,  who  has  been  the 
active  manager  of  the  Chain  Co.  for  the  past  13  yr., 
developed  the  present  type  of  silent  chain  for  power 
purposes,  and  during  1906  built  the  new  plant  at  Ithaca, 
N.  Y.,  where  the  business  has  grown  from  small 
beginnings  to  its  present  proportions. 

At  the  time  of  his  death,  E.  F.  Morse  was  a  director 
and  secretary  of. the  Chain  Co.,  but  for  some  years 
past  he  has  devoted  himself  largely  to  his  heat-gage 
interests  and  to  various  public  duties,  in  which  he  was 
most  active  and  efficient. 

The  Morse  Thermo  Gage,  which  Mr.  Morse 
invented  and  patented  in  1900,  is  a  most  ingenious 
device  for  the  measurement  of  the  temperature  of  steel, 
and  won  him  much  distinction  at  home  and  abroad, 
having  been  adopted  by  both  the  United  States  and 
German  Bureaus  of  Standardization.  In  recognition 
of  the  high  mechanical  merit  of  the  rocker-joint  chain 
and  thermo  gage,  Mr.  Morse  was  awarded  medals  by 
the  Franklin  Institute,  an  honor  attained  by  few 
inventors. 

NEWS  NOTES 

A.  G.  Machesney,  for  15  yr.  Traveling  Engineer 
and  Locomotive  Inspector  with  the  Baldwin  Locomotive 
Works,  has  become  associated  with  the  Railway  Division 
of  the  Detroit  Lubricator  Co. 

The  Toronto  branch  of  The  Canadian  H.  W.  Johns- 
Manville  Co.,  Limited,  announces  its  removal  to  more 
spacious  quarters  at  No.  19  Front  Street,  East.  This 
new  store  and  warehouse  has  a  floor  area  of  approxi- 
mately 35,000  sq.  ft.  and  is  situated  in  the  heart  of  the 
wholesale  district. 

In  order  to  take  care  of  the  big  increase  in  its  volume 
of  business,  the  Baltimore  branch  of  the  H.  W.  Johns- 
Manville  Co.  has  been  compelled  to  seek  larger  quarters. 
The  new  home  of  the  company  is  a  modern,  6-story 
building  with  floors  measuring  47  by  187  ft.,  located  at 
207-13  E.  Saratoga  St.,  which  is  within  2  blocks  of  the 
Post  Office  and  right  in  the  heart  of  the  business  section. 
It  will  include  an  attractive  store  and  up-to-date  offices,  in 
addition  to  large  warehouse  accommodations.  To  facili- 
tate the  handling  of  incoming  and  outgoing  shipments 
there  will  be  a  railroad  switch  running  into  the  building. 


An  ordinance  authorizing  a  franchise  to  A.  F. 
Heeb,  T.  J.  Mulgrew  and  T.  J.  Fitzpatrick,  brings  to 
and  locates  in  Oelwein,  Iowa,  a  new  $75,000  electric  light 
plant,   fully  equipped  in  every  respect. 

The  Coachella  Valley  Power  &  Electric  Co.  is 
issuing  $400,000  worth  of  bonds  to  build  a  power  line 
from  Banning,  Cal.,  to  the  Imperial  Valley,  making  it 
the  longest  power  line  in  the  world,  398  miles.  Current 
will  be  3  phase,  55,000  v.,  and  will  furnish  3000  hp.  J 

Development  of  water  power  resources  on  the 
west  slope  of  the  Cascade  Mountains  on  a  scale  never 
before  attempted  in  the  West,  entailing  the  investment  of 
enormous  sums  of  money  within  the  next  10  yr.,  is 
planned  by  Stone  &  Webster  interests.  Purchase  of  water 
power  rights  and  lands  on  Baker  River  and  Bear  Creek, 
Skagit  County,  worth  $200,000,  is  involved  in  the  con- 
struction   of    a    hydro-electric    power    plant    generating 

Mayor  Baker,  of  Cleveland,  O.,  and  his  new  cabi- 
net members  have  mapped  out  plans  for  immediate  com- 
pletion of  the  $2,000,000  municipal  electric  lighting  plant, 
thus  clearing  the  way  for  what  is  now  declared  in  city 
hall  circles  to  be  the  next  big  issue,  the  purchase  by  the 
city  of  Cleveland  of  the  Cleveland  Railway  Co.  At  the 
meeting  of  the  department  heads  it  was  decided  to  pro- 
ceed with  the  issue  of  nearly  $2,000,000  worth  of  bonds. 
About  $300,000  will  be  required  to  complete  the  lighting 
plant  and  it  is  probable  this  amount  of  bonds  will  be  sold 
to  the  city  sinking  fund  commission  to  save  time. 

The  greatest  power  project  in  the  South  has  been 
declared  complete  and  put  into  operation  with  the  for- 
mal opening  of  the  $9,000,000  power  plant,  lock  and  dam 
at  Hale's  Bar,  11  miles  down  the  Tennessee  River  from 
Chattanooga,  Tenn.  With  the  dam  put  in  operation, 
Chattanooga  and  the  surrounding  district  will  be  sup- 
plied with  65,000  hp.  each  day,  a  sufficient  quantity  of 
electricity  to  operate  25  cotton  mills  or  to  run  all  the 
trains  on  the  Chattanooga  &  Nashville  Railroad.  The 
power  plant,  which  ranks  with  that  at  Keokuk,  Iowa,  on 
the  Mississippi,  and  the  plant  at  Niagara  Falls,  will  be 
operated  by  the  Chattanooga  and  Tennessee  Power  Co. 

Engineers  of  the  Pacific  Gas  and  Electric  Co.  are 
making  a  final  inspection  of  the  Bear  River  development 
in  Cahfornia,  preparatory  to  turning  through  the  water. 

The  site  of  Lake  Spaulding  dam,  which  is  the  prin- 
cipal part  of  the  development,  was  acquired  by  the  pres- 
ent owners  in  1905,  and  surveys  were  made  in  the  fol- 
lowing year.  Construction  started  in  July,  191 2,  and 
the  first  concrete  was  placed  in  the  river  bottom  Nov.  15 
of  that  year.  The  last  concrete  was  placed  at  an  eleva- 
tion of  242  ft.,  Nov.  17,  1913,  the  actual  pouring  of  con- 
crete requiring  approximately  6  months.  The  volume 
of  concrete  placed  in  the  dam  averaged  about  looo  yd. 
a  day,  or  about  the  volume  that  goes  into  a  large  metro- 
politan skyscraper.  The  total  yardage  placed  was  155,- 
000,  and  it  is  said  that  the  speed  of  pouring  during  the 
construction  of  the  dam  was  never  equaled. 

The  present  height  of  Lake  Spaulding  dam  will  per- 
mit of  developing  33,000  hp.  with  the  first  installation 
at  Drum,  the  first  of  a  series  of  6  plants  reaching  below 
Auburn.  It  is  expected  that  the  total  development  will 
provide  150,000  hp.  The  ultimate  height  of  the  dam 
will  be  320  ft. 

The  cost  of  the  plant  to  date  has  been  $5,000,000, 
although  its  completion  is  expected  to  cost  $15,000,000. 
This  provides  for  the  installation  of  5  additional  gener- 
ating plants,  more  than  half  the  work  on  3  of  them  hav- 
ing been  completed.  It  is  expected  that  4  plants  will  be 
in  operation  by  the  middle  of  1914. 
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CATALOG  NOTES 

BROWNHOIST  BUCKETS  AND  TUBS  are 
described  in  Catalog  E  from  the  Brown  Hoisting 
Machinery  Co.,  Cleveland,  Ohio. 

A  RADIATOR  VALVE  That  Can't  Leak  is  the 
title  of  a  booklet  just  issued  by  Detroit  Lubricator  Co., 
giving  the  advantages  of  Detroit  Packless  radiator 
valves,  with  illustrations  and  roughing-in  dimensions. 

MOUND  TOOLS  for  the  Engineer,  the  1914  cata- 
log of  Mound  Tool  Co.,  St.  Louis,  Mo.,  has  just  been 
received.  The  company  will  be  glad  to  send  a  copy  of 
this  catalog  to  any  interested  engineer. 

THE  LUNKENHEIMER  CO.,  of  Cincinnati. 
Ohio,  has  recently  issued  a  booklet  describing  and 
illustrating  Lunkenheimer  regrinding  valves.  A  copy 
of  the  booklet  will  be  sent  to  anyone  interested. 

"LITTLE  DAVID"  pneumatic  drills  are  described 

in  Form  No.  8107,  recently  issued  by  Ingersoll-Rand 
Co.,  11  Broadway,  New  York.  Illustrations  show^  the 
drill  partly  in  section,  the  valve  action,  the  drill  at 
work  on  the  deck  of  the  largest  battleship  afloat  and 
figuring  in  various  repair  jobs. 

FOXBORO  RECORDING  HYGROMETER,  a 
new  type  instrument  by  which  to  obtain  relative 
himiidity,  combines  3  instruments  in  one — a  recording 
thermometer  and  a  wet  bulb  recorder.  Bulletin  No. 
75,  describing  it  and  giving  a  facsimile  record  made 
by  a  10-in.  Foxboro  Improved  recording  hygrometer, 
was  recently  received  from  The  Industrial  Instrument 
Co.,  Foxboro,  Mass. 

FOLDER  4266  issued  by  the  Westinghouse  Electric 
&  Mfg.  Co.,  entitled  The  Electric  Breakfast  Set,  describes 
and  illustrates  in  an  interesting  manner  the  use  of  the 
Westinghouse  toaster  stove  and  coffeepot  type  percolator, 
and  shows  how  easily  a  breakfast  can  be  prepared  by 
these  convenient  devices.  The  total  time  required  for 
the  preparation  of  the  breakfast  is  15  min.,  and  its  cost 
of  operation  2c.,  based  on  loc.  per  kw.-hr.  for  current. 

ENGINEERS  AVHO  KEEP  a  file  of  books  for 
reference  \\n\\  be  interested  to  know  that  the  Joseph 
Dixon  Crucible  Co.,  Jersey  City,  N.  J.,  still  has  a 
limited  number  of  booklets  dealing  with  such  subjects 
as  Steam  Traps,  Unions  for  Steam  Pipes,  Feeding 
Graphite  for  Lubricating  Purposes,  etc.,  which  will  be 
sent  free,  as  long  as  the  supply  lasts,  to  anyone  who 
cares  for  them. 

SPACE  OCCUPIED  by  Water-Tube  Boilers  is 
the  subject  of  a  pamphlet  giving  a  reprint  of  a  paper 
read  last  April  before  the  Associated  Engineering 
Societies.  The  purpose  of  the  paper  is  to  show  that 
the  floor  space  occupied  by  boilers  per  rated  horse- 
power influences  the  cost  of  a  boiler  plant  by  an 
amount  totaling  from  $1  to  $10  per  hp.  A  number 
of  drawings,  charts  and  tables  are  given  in  the  pam- 
phlet, which  is  published  by  the  FTeine  Safety  Boiler 
Co.,  St.  Louis,  Mo. 

A  PAMPHLET  ENTITLED  Problems  in  Physics 
has  been  received,  which  is  intended  to  accompany 
the  recently  published  Textbook  of  Physics  by  A.  W. 
Duff  and  others.  This  pamphlet  contains  numerous 
examples  on  the  different  subjects,  including  Mechan- 
ics, Heat,  Light,  Sound  and  Electricity,  and  will  be 
furnished  free  to  all  students  using  the  textbook.  To 
others  a  charge  of  10  cents  per  copy  is  made.  The 
pamphlet  is  published  by  P.  Blakiston's  Son  &  Co., 
101  •>  A\'alnut  St.,  Philadelphia. 


TRADE  NOTES 

IN  THE  ISSUE  of  November  15,  an  item  in  regard 
to  special  material  which  will  take  the  place  of  flange 
gaskets  for  making  joints  in  piping,  si)oke  of  this 
material,  which  is  made  by  the  Caledonian  Oil  Co.,  as 
being  applied  by  a  special  tool.  This  was  an  error, 
as  any  spreading  tool  will  serve  the  purpose,  no  spe- 
cial  tool   being  required. 

THE  PUAH^  ILLUSTRATED,  made  by  the 
Goulds  Mfg.  Co.,  Seneca  Falls,  N.  Y.,  was  installed  in 
the  Butts  Bldg.,  Rochester,  in  1893.  It  is  used  to  sup- 
])ly  water  to  a  48-in.  by  IG-ft.  compression  tank  from 
which  the  efevators  are  operated.  The  pump  is  driven 
by  an  automatically  controlled  electric  motor  and 
operates  against  a  pressure  of  90  lb.  per  sci.  in.    With 


»i«^^^^a 

^                »  ^                     fl^^^ 

the  exception  of  the  occasional  renewal  of  the  valve 
disc,  no  repairs  were  made  on  this  pump  until  August, 
1910,  Avhen  new  plunger  pins  and  bushings  were  put 
in,  and  later,  in  1913,  when  the  plungers,  glands  and 
rawhide  pinion  were  replaced.  Until  this  time,  the 
pump  contained  all  original  parts  just  as  it  left  the 
factory  19  yr.  before.  The  engineer  in  charge  states 
that  he  has  never  had  any  trouble  with  the  oufit  during 
the  21  yr.  it  has  been  in  service,  and  today  it  is  oper- 
ating as  smoothly  and  efficiently  as  it  did  when 
installed. 

$1000  FOR  AN  IDEA  seems  like  a  large  amount 
to  pay.  But  in  a  field  like  advertising,  an  idea  may 
mean  hundreds  of  thousands  of  dollars  in  increasing 
the  effectiveness  of  the  selling  expenses  of  manufac- 
turers. Recognizing  this  fact.  Advertising  &  Selling 
]\Iagazine  of  New  York  has  offered  $1000  in  cash  for 
that  article  wdiich  will  do  most  to  push  forward  the 
development  of  advertising  or  selling.  The  award  is 
to  be  made  at  the  Advertising  Convention  at  Toronto, 
and  the  decision  of  merit  will  be  made  by  the  Awards 
Committee  of  the  Association.  Full  information  can 
be  had  from  Advertising  &  Selling  Magazine,  95  Madi- 
son Ave.,  New  York  City. 

THE  CLEVELAND  (SIXTH  CITY)  BRANCH 
of  the  H.  W.  Johns-Manville  Co.  has  recently  been 
obliged  to  provide  larger  quarters  for  several  of  its 
subsidiary  offices.  The  Columbus  Office  and  Contract 
Department  are  now  located  on  the  ground  floor  of 
the  new  7-story,  fireproof  Peters  Powder  Building,  _45 
We.st  Long  Street,  with  large  warehouse  facilities 
half  a   block   distant.     The  Toledo  Office   and   w^are- 
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house  have  been  moved  to  213  Water  Street.  This 
office  has  just  completed  a  pipe  covering,  stack  lining 
and  cork  tiling  job  in  the  Second  National  Bank 
Building,  Toledo,  which  possesses  many  unique  fea- 
tures. Other  Cleveland  Branch  sub-offices  are  located 
in  Akron  (717  Second  National  Bank  Building),  Day- 
ton (259  Fourth  Street  Arcade),  and  Youngstown 
(502  Stambaugh  Building).  Resident  representatives 
are  stationed  at  Lima,  Massillon,  Greenville  and  other 
points  in  Ohio,  also  at  Huntington  and  Parkersburg, 
W.  Va.  Their  work  is  supplemented  by  a  large  corps 
of  traveling  men.  Last,  but  not  least,  the  Cleveland 
Branch  has  just  closed  a  long-term  lease  for  another 
larger  warehouse  on  Front  Street,  whi»h,  when  re- 
modeled, will  give  the  branch  larger  and  better  storage 
and  shipping  facilities  than  ever. 

THE  SIMS  COMPANY,  of  Erie,  Pa.,  has  had  a 
remarkably  successful  career  and  has  grown  so  rapidly 
that  the  old  plant  would  no  longer  accommodate  the 
needs  for  expansion,  and  a  splendid  new,  modern 
building  has  been  erected  at  Eighteenth  Street  and 
Whitley  Avenue,  on  the  Nickel  Plate  Railroad. 

The  new  buildmg  is  erected  on  a  site  of  4  acres 
and  is  100  ft.  wide  and  200  ft.  long,  made  of  steel 
frame,  concrete  foundation,  brick  and  hollow  tile  walls 
and  steel  window  frames.  There  is  a  30-ft.  gallery 
around  3  sides  of  the  building,  on  which  the  sheet- 
iron  products  are  built,  and  a  portion  used  for  storage 
purposes.  There  is  a  spur  of  the  railroad  running 
through  the  entire  building,  which,  together  with  a 
15-ton  crane  and  a  40-ft.  span,  makes  the  loading  of 
the  products  a  simple  matter.  There  is  a  650-ft.  track 
frontage  on  the  railroad  along  one  side  of  the  new 
property  belonging  to  the  company,  which  makes 
ample  provision  for  the  future  growth  of  the  concern. 

The  products  of  the  Sims  Company  include  feed- 
water  heaters,  hot-water  generators,  laundry  heaters, 
sugar-juice  heaters,  special  heaters  of  all  kinds  where 
steam  is  used  as  a  means  of  heating;  steam  separators, 
exhaust  heads,  oil  filters  and  steel  storage  tanks  of  all 
kinds. 

Among  the  recent  orders  received  by  this  company 
are  included  a  6000-hp.,  closed  type  feed-water  heater 
for  the  Schade  Valve  Manufacturing  Co.,  of  Philadel- 
phia; a  2500-hp.,  close  type  feed-water  heater  for  the 
Continental  Rubber  Co.,  of  Erie;  2  2500-hp.,  closed 
feed-water  heaters  for  H.  L.  Peiler  &  Co.,  Canadian 
agents,  at  Montreal;  a  sugar-juice  heater  for  Porto 
Rico;  2  water  heaters,  60  in.  by  144  in.,  for  the  State 
Hospital  for  Insane,  Rochester,  Minn.;  2  water  heaters, 
48  by  120,  for  State  Training  School  at  Red  AVing, 
Minn. ;  one  800-hp.  open  heater  for  the  New  Berne 
Water  Co.,  of  New  Berne,  N.  C. ;  another  of  the  same 
size  for  the  Middle  States  Coal  and  Coke  Co.,  of  Cars- 
wel,  W.  V. ;  another  of  the  same  kind  for  the  Mer- 
chants Dispatch  Transportation  Co.  of  Rochester,  N. 
Y. ;  another  of  the  same  kind  for  Mead-Morrison 
Manufacturing  Co.,  of  Boston,  Mass. ;  one  1500-hp. 
open  heater  for  Harper  Hospital,  Detroit;  one  water 
heater,  48  by  144,  for  the  Virginia  Hotel,  Columbus, 
Ohio ;  2  water  heaters  for  the  City  Hospital,  Minne- 
apolis, Minn. 

The  Sims  Company  has  started  a  new  line  in  the 
manufacture  of  garbage  and  refuse  burners  for  hotels 
and  apartment  buildings,  to  be  known  as  the  "Sims" 
Water  Heater  and  Garbage  Burner.  In  this  line  this 
company  has  already  furnished  3  for  the  Montana 
Apartment  New  York  City ;  and  is  building  one  for  a 
large  restaurant  in  Detroit. 
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Positions  Wanted 

POSITION  WANTED— By  young  man,  as  second  engineer, 
or  will  take  complete  charge  of  small  plant.  7  years'  experience. 
Tools,  indicator  and  references.  Sober,  industrious  and  agree 
with  work.  Open  for  engagement  by  Nov.  1st.  Box  15,  Argyle, 
Minn.  12-1-2 


POSITION  WANTED— Am  practical,  all-around  engineer 
and  electrician;  25  yrs.'  experience  with  Corliss  and  Turbine 
engines,  A.C.  and  D.C.  generators.  Correspondence  solicited. 
Address  Box  326,  Practical  Engineer.  12-1-2 
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POSITION  WANTED— By  engineer.  At  present  employed 
in  plant  of  2000  H.  P.  Have  had  10  yrs.'  experience  in  large 
plants.     Mass.   license.     Address   Box  327,   Practical   Engineer. 

12-1-2 

POSITION  WANTED— Chief  Engineer,  factory  power 
plant,  wide  experience ;  result  producer.  Address  Box  329, 
Practical  Engineer.  12-1-2 


Wanted 


IF  YOU  RECOGNIZE  the  value  of  approved  specialties  in 
an  engine  and  boiler  room  as  a  means  of  higher  efficiency;  if 
you  believe  in  this  sort  of  thing  to  the  extent  that  you  think 
you  could  sell  a  well-known  boiler  specialty  in  your  territory 
for  an  old  established  manufacturer  in  the  power  plant  field, 
write  and  tell  us  all  about  yourself.  On  receipt  of  your  letter 
we  will  outline  our  proposition  in  full.  Address  Box  324, 
Practical   Engineer.  tf. 

WANTED — September  1st  issue  of  Practical  Engineer.  If 
you  have  a  copy  of  September  1st,  1913,  in  good  condition,  that 
you  can  spare,  send  it  to  us  before  January  1st,  1914,  and  we 
will  extend  your  subscription  two  months.  Address  Circulation 
Department,   Practical   Engineer,  537   S.   Dearborn   St.,   Chicago. 

WANTED— EVERY  ENGINEER  to  have  our  pamphlet  for 
setting  valves  on  Corliss  Engines,  single  and  compound,  with 
one  or  two  eccentrics.  Sent  free.  Lindstrom's  Machine  Works, 
200  South  Third  St.,  Allentown,  Pa.  tf. 

IF  YOU  ARE  a  night  engineer,  spend  a  few  hours  each  day 
taking  subscriptions  for  Practical  Engineer.  You  will  be  paid 
well.     Write  Subscription  Dept.     They  will  start  you  in  at  once. 

WANTED — Every  local  Engineers'  Association  to  have  an 
assortment  of  valuable  power-plant  books — Secretary  write  at 
once,  for  full  particulars.  Address  Dept.  C,  Practical  Engineer, 
Chicago. 

WANTED— ALL  STEAM  USERS  to  have  clean  boilers 
without  using  compounds  or  chemicals  in  any  form.  Write 
"Otis,"  No.  317  Norfolk  Ave.,  Buffalo,  N.  Y.  tf. 

WANTED — Secretary  of  local  Engineers'  Association  to  write 
us  at  once  in  regard  to  a  very  interesting  proposition.  Address 
Practical  Engineer,   Circulation  Department. 


Help  Wanted 


WANTED — An  additional  subscription  solicitor  wanted  to 
cover  towns  in  the  state  of  Indiana.  Excellent  chance  to  earn 
extra  money.     Write  to  Subscription  Department.  tf. 


For  Sale 


DIRECT-CONNECTED  UNIT  FOR  SALE— 100-kw.,  440 
or  220-volt,  direct-current,  Western  Electric  Generator,  direct 
connected  to  Shepherd  Vertical  enclosed  automatic  engine,  in 
use  about  1^  years  on  temporary  work,  like  new.  Cheap  before 
removal.     H.  P.  Brearley,  90West  St.,  New  York,  N.  Y.    12-15-2 

FOR  SALE— 14  by  42  Wheelock  Engine  Wheel,  9  ft.  by  20 
in.  Also  Bulkley  Condenser  in  first-class  condition,  and  National 
Heater  with  double  coil,  back-pressure  valve  and  exhaust  head. 
Address  M.   Heminwav  &  Sons  Silk  Co.,  Watertown,  Mass. 

12-1-2 

OUR  MODERN  BLUE  PRINT  CHART  method  of  electrical 
wiring.  Write  for  information.  Electrical  Wiring  Diagram 
Co.,  Box  F173,  Altoona.  Pa.  11-15-12 


FOR  SALE — 24  by  48  Hamilton  Corliss  Engine,  having  tangye 
frame  (practically  new),  $1200;  immediate  shipment.  Duzets 
&  Sons,  40  Church  St.,  New  York.  12-1-2 

WE  HAVE  FOR  SALE  one  125-hp.  boiler  and  engine  com- 
plete ;  also  75-light  generator.  For  full  description  and  prices, 
address   Northern   Milling   Co.,   Wausau,   Wis.  12-15-2 


Patents  and  Patent  Attorneys 


PATENT  SECURED  or  fee  returned— Send  sketch  for  free 
expert  search  and  report  as  to  patentability.  Books  on  inven- 
tions and  patents,  and  reference  book  sent  free.  John  S.  Duffie 
&  Co.,  607  F  St.,  Washington,  D.  C.  tf. 

PATENTS'  PROCURED  and  sold.  Send  sketch  for  free 
search.  Free  drawings  furnished  with  each  application.  The 
Patent  Exchange,  Garban  Bldg.,  Washington,  D.  C.  tf. 

PATENTS  THAT  PROTECT  AND  PAY.  Advice  and 
books  free.  Highest  references.  Best  results.  Promptness 
assured.  Send  sketch  or  model  for  free  search.  Watson  E. 
Coleman,  Patent  Lawyer,  624  F  Street,  Washington,  D.  C.      tf. 

PATENTS — C.  L.  Parker,  Attorney-at-Law  and  Solicitor  of 
Patents.  Patents  secured  promptly  and  with  special  regard  to 
the  legal  protection  of  the  invention.  Handbook  for  inventors 
sent  upon  request.     186  McGill  Building,  Washington,  D.  C.     tf. 

PATENTS— H.  W.  T.  Jenner,  Patent  Attorney  and  Mechan- 
ical Expert,  606  F  St.,  Washington,  D.  C.  Established,  1883. 
I  make  a  free  examination  and  report  if  a  patent  can  be  had  and 
the  exact  cost.     Send  for  full  information.  tf. 


PATENTS  SECURED.  Legal  protection  our  specialty. 
Booklet  free.  Harry  Patton  Co.,  Suite  330,  McGill  Building, 
Washington,  D.  C.  tf. 

PATENTABLE  IDEAS  WANTED— Send  for  3  free  books. 
R.  B.  Owens,  28  Owen  Bldg.,  Washington,  D.  C.  tf. 

Educational  and  Instruction 

ENGINEERS'  POCKET  MANUAL,  175  pages,  edited  by 
University  of  Tennessee,  will  be  mailed  every  subscriber  sending 
in  one  new  subscription  to  Practical  Engineer.  Gild  edges; 
bound  in  leather. 


ENGINEERS  AND  FIREMEN— Send  10c  in  stamps  for  a 
40-page  pamphlet  containing  a  list  of  questions  asked  by  an 
examining  board  of  engineers.  Stromberg  Publishing  Co.,  2703 
Case  Ave.,  St.  Louis,  Mo.  11-15-5 


Miscellaneous 


ENGINEERS  desiring  valuable  data  on  Boiler  Operation, 
should  write  for  our  new  booklet — it's  free  if  you  tell  us  where 
you  saw  our  ad.     The  Federal  Graphite  Mills,  Cleveland,  Ohio. 

11-15-3 


IF  YOU  ARE  an  operating  engineer,  we  know  the  Fetta  Hot 
Process  Water  Purifier  will  interest  you.  We  would  be  glad 
to  have  your  request  for  further  information.  Address  the  Fetta 
Water  Softener  Co.,  Richmond,  Ind.  tf. 

ENGINEERS— DO  YOU  WANT  to  utilize  your  exhaust 
steam  for  heating  or  drying  purposes,  without  back  pressure 
on  your  engine?  If  so,  address  Monash  Engineering  Co.,  1413 
W.   Tackson  Blvd..  Chicago.  111.  tf. 


W.  Jackson  Blvd.,  Chicago,  111. 


MAKE  MONEY  on  the  side.  Here's  your  chance  to  work 
out  some  money  for  yourself.  Get  subscriptions  for  Practical 
Engineer.  It  pays  well.  Just  drop  a  line  to  the  Subscription 
Dept.     They  will' tell  you.  tf. 


1116 


PRACTICAL     ENGINEER 


December  15,  1913 


■4.^-^^.— .^.--.^^--.^..--.^.i.— -.».--.»■—.»■-— .4.11— .♦•--■♦•--■»'--««».^»'— ■»■--■»•--•»■— -■♦•—-•»--^  — i^.— ^^.— .^.— , 


Sparks  On  The  Advertising  Pages 
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Pick  up  almost  any  newspaper  or  magazine 
and  you  can  find  abundant  reasons  why  manu- 
facturers should  advertise.  In  this  issue  we  shall 
add  the  spice  of  variety  by  telling  why  some  man- 
ufacturers should  not  advertise. 

Advertising  will  not  prove  a  profitable  invest- 
ment when  the  product  is  not  adapted  to  the  need 
of  tlie  times ;  is  not  in  line  with  the  trend  of 
practice;  is  not  free  from  every  hint  of  decep- 
tion ;  and  is  not  given  the  benefit  of  conscientious 
skilled  workmanship  and  rich  quality. 

The  profit  side  of  Advertising  seldom  lies  in 
direct  sales  from  a  single  advertisement,  or  even 
the  first  orders  obtained  from  a  campaign. 
Eather,  it  is  developed  through  the  accumulative 
trade  of  customers  gained  by  advertising,  and 
who  become  permanent  customers  through  satis- 
faction. 

This  fact  has  been  well  established.  The  trail 
of  advertising  is  dotted  with  the  bones  of  failures 
— firms  that  thought  printer's  ink  would  cover  a 
multitude  of  sins.  The  lesson  has  gone  home, 
and,  as  a  consequence,  inferior  products  are 
rarely  ever  advertised;  their  sales  depending 
mostly  on  methods  less  open  and  which  do  not 
invite   searching   investigation.     Their   makers 


realize  that  their  quality  will  not  retain  the  pur- 
chaser as  a  permanent  customer. 

With  the  years  has  come  a  closer  watchfulness 
of  the  advertiser  by  the  publisher,  until  it  is  now 
practically  impossible  for  a  known  exaggerating 
or  misrepresenting  advertisement  to  get  into  the 
columns  of  any  reputable  periodical. 

Practical  Engineer  has  long  rigidly  maintained 
this  rule.  It  will  not  accept  any  advertisement 
which  seems  to  show  the  least  taint.  It  invites 
only  the  advertising  of  machines,  appliances  and 
apparatus  which  have  the  ability  to  prove  perma- 
nently successful,  in  power  plant  operation.  It 
endeavors  to  make  its  advertising  pages  as  clean 
as  its  editorial  pages. 

A  policy  of  this  kind  brings  its  own  reward. 
There  is  the  consciousness  of  a  good  deed  well 
done,  and  in  addition  the  realization  that  it  is 
appreciated  by  its  subscribers.  Among  the  sig- 
nificant letters  received  recently  is  one  from  Will 
McCallum,  Alpena,  Mich.  He  says  of  Practical 
Engineer : 

''I  have  all  my  back  numbers  right  on  the  job 
for  reference  at  all  times. 

"I  find  your  advertising  pages  the  best  of  any 
magazine  that  we  have  around  our  power  house 
and  ive  have  all  the  leading  ones." 


CIRCULATION   OP   THIS   ISSUE   23,600 
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$1  A  Yeab 


\a/ITH  no  waste  of  words 
^^  this  pamphlet  goes  straight 
to  the  root  of  its  subject — the 
elimination  of  foreign  mat- 
ter {von\  the  very  hearts  of  your 
plant,  its  sources  of  power. 

All  dirt  is  injurious,  its  final  results 
destructive.  Eliminate  dirt  and  trou- 
bles disappear. 

C.  C.  Self-Cleaning  Strainers  elim- 
inate dirt.  They  prevent  troubles 
which  do  not  disclose  themselves  until 
too  late  to  cure. 

You  should  know  them  intimately, 
for  they  emancipate  engineers — they 
appeal  to  practical  men. 

Circular  B-5  is  introductory;  it  is 
complete.     Send  for  it — now ! 


Address  any  Branch  of  Crane  Co.  (43  in  All) 
or  the  Manufacturers 

CRANE  VALVE  COMPANY,  Bridgeport,  Conn. 
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SCIENTIFIC  FEED-WATER  TREATMENT 

2.    INDIVIDUAL  TREATMENT  OF  BOILER 

FEED  WATERS. 

IP  it  were  possible  to  treat  boiler  feed  supplies  successfully  by  pre- 
paring one  formula  and  furnishing  that  one  preparation  in  all  cases, 
regardless  of  the  conditions  or  nature  of  the  water,  that  would  be  a 
much  simpler  method  than  the  one  we  pursue,  and  would  save  us  the 
thousands  of  dollars  spent  annually  to  maintain  our  Laboratories, 
with  their  costly  apparatus  and  appliances,  and  high  salaried  chemists. 

But  our  business,  which  embraces  thousands  of  satisfied  customers, 
could  not  have  been  built  up  in  that  way.  A  one  formula  treatment 
might  have  given  excellent  results  at  one  plant,  but  there  would  have 
been  a  hundred  others  where  it  would  have  been  a  complete  failure. 

The  success  of  Dearborn  methods  lies  in  the  fact  that  they  are 
common  sense  scientific  methods.  No  two  waters  are  alike  in  mineral 
content.  Neither  are  the  mechanical  conditions  always  alike,  even  in 
plants  using  water  from  the  same  source  of  supply. 

We  take  these  differences  into  consideration,  familiarize  ourselves 
with  the  operating  conditions  at  each  plant  for  which  treatment  is 
furnished,  analyze  the  water,  and  then  prepare  a  special  formula  for 
treatment  to  meet  the  exact  requirements. 

Let  us  analyze  your  boiler  water  (send  us  gallon  sample  for  this  , 

purpose)  and  advise  regarding  treatment. 


I 


DEARBORN  CHEMICAL  COMPANY 

ROBERT  F.  CARR,  President 
General  Offices,  Laboratory  and  Works  ....  CHICAGO 

General  Eastern  Offices  ....  299  Broadway,  NEW  YORK 

BRANCH  OFFICES  IN  PRINCIPAL  CITIES. 
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LOOn  INTO   IT 


Here  it  is,  cut  open,  ready  for  your  in- 
spection. Note  the  number  of  parts  and  ob- 
serve their  simplicity;  then  look  in  other  air 
machines  that  have  been  cut  open,  and  note 
their  parts  and  compUcations.  Liberty 
Cleaners  are  simple  and  designed  by  engi- 
neers who  knew  their  business,  with  a  view 
of  making  the  simplest  and  best  machine  pos- 


sible. Other  air  machines  that  are  offered 
you  are  designed  apparently  by  farmers,  who 
have  incorporated  a  lot  of  junk  in  the  way 
of  unnecessary  and  useless  parts  (solely  for 
the,  purpose  of  dodging  Liberty  patents), 
which  are  detrimental  to  the  economical  oper- 
ation of  the  Cleaner. 

A  comparison  will  settle  the  question. 


WRITE  US  FOR  CATALOGUE 

LIBERTY  MANUFACTURING  COMPANY 

6900    SxasqueHanna  Street  PITTSBURGH,    PENNA. 


T^n  W^ater  Strainers 

prevent  clogging  of  pumps  and  condensers,  and  make  it  safe  for 
power  plants  to  draw  their  water  supply  from  nearby  creeks, 
lakes,  or  ponds. 


Either  one  of  the  two  straining 
baskets  can  be  cleaned  at  any 
time,  without  interfering  with  the 
operation   of  the  other. 

The  Twin  combination,  two 
baskets — two  valves,  can't  be 
equalled  for  simplicity  in  con- 
struction or  convenience  in 
operation. 


The  Twin  Strainer  can  be  in- 
stalled in  any  convenient  position, 
horizontal,  vertical,  or  at  an  angle. 
Is  built  in  sizes  ranging  from  2" 
to  43",  with  perforations  in  strain- 
ing baskets  to  suit  your  service. 

Tell  us  where  you  are,  and  we'll 
tell  you  where  a  Twin  is  in  use 
near  you. 


THE  TWIN  STRAINER 

Designed     to    Protect    and    Built    to    Last 

Our  Bulletin  is  yours  on  request. 

ELLIOTT   COMPANY 


64-09  SusqueKanna   Street 


PITTSBURGH,  PENNA. 


PRACTICAL     ENGINEER 


December  15, 1913 


(N 


-    CO 


o 


\ri 


o 
-  o 

< 

O 


QO 


a> 


m — I  I  1  I  I 


I  I  i  I  I  I  I 


^11 


3  '         4|  I         5 

ON  THE  SQUARE 
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THE  correct  service  system  saves  thousands  of  engineers 
and  plant  owners  lots  of  money  and  all  kinds  of  trouble. 
Years  of  experience  as  packing  manufacturers  and  the  con- 
tinuous study  of  our  packing  experts  place  us  in  a  position 
to  furnish  you  with  packings  to  meet  all  conditions  of  service 
and  to  overcome  all  packing  troubles  which  you  may  have. 
The  cuts  below  show  one  of  the  many  packings  whicJi  loe  manu- 
facture. 

Cobbs  High  Pressure,  Piston 
and  Valve  Rod  Packing 


STYLE  2 


STYLE  102 


THIS  packing  is  unequalled  for  high  pressure  steam  and 
air,  giving  splendid  results  on  high  and  low  speed 
engines,  Corliss  Valve  Stems,  high  or  low  pressure  air  pumps 
and  compressors.  Send  us  your  trial  order,  also  ask  for  a  copy 
of  our  new  Rngineers'  Calalogue. 

Manufactured  Exclusively  by 

New  York  Belting  &  Packing  Company 

91-93  Chambers  Street,  N^w  York,  N.  Y. 


ST.  LOUIS,  MO.  -  -  218-220  CHESTNUT  STREET 
PHILADELPHIA,  PA.  -  -  821-823  ARCH  STREET 
CHICAGO,  ILL.  -  -  130  WEST  LAKE  STREET 
SAN  FRANCISCO.  CAL.  -  129-131  FIRST  STREET 
LONDON.  ENGLAND 


PITTSBURGH,  PA.      - 
SPOKANE,  WASH.    -      - 
PORTLAND,  ORE. 
BOSTON,  MASS.         -       - 
11-13  SOUTHAMPTON  ROW 


-      420  FIRST  AVENUE 

S.  157  MONROE  STREET 

.      -       40  FIRST  STREET 

-  232  SUMMER  STREET 
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TRADE  MARK 


" VULCABESTON " 


REG.  IN  U.  S.  PAT.  OFFICE 


Vulcabes- 
ton  Red  Fi- 
bre Sheet 
Packmg  is 
made  from 
ASBESTOS, 
from  "NEAR 
bestos,  nor  cheap, 
short-fibred,  short- 
lived asbestos    but 
the  long-fibred  asbestos  that 
knits  together  and  LASTS. 


Red 


Vulcabes- 
ton  Red  Fi- 
bre Sheet 
Packing 
does  not 
pulp,  rot 
or  grow  soft  in  the 
joints.    It  does  not 
dry    out    and    be- 
come hard  and  brit- 
tle in  stock.  Nor  will 
it  clog  pipes  as  rubber  and 
other  packings  so  often  do. 


Fibre 


Sheet  Packing 


^  Vulcabeston  Red  Fibre  Sheet  Packing  is  a  superior 
Packing,  not  alone  because  it  is  made  from  long- 
fibred  Asbestos — the  very  best  Asbestos — but  be- 
cause of  the  way  it  is  made — the  way  that  we  have 
been  years  in  finding.  ^  Now  you  have  some  of 
the  many  reasons  why  you  should  be  sure  to  use 
Vulcabeston  Red  Fibre  Sheet  Packing,  why  you 
should  be  sure  to  get  the  genuine  by  looking  for  the 


Trade  Mark  shown  above,  and  why  you  should 
remember  that  it  is  a  RED  Sheet  and  a  FIBRE 
Sheet — not  rubber.  ^  No  matter  what  your  ex- 
periences have  been  with  other  sheet  packings — red 
or  black— fibre  or  rubber,  you  owe  it  to  yourself  to 
find  out  about  this  one — this  all-around  Packing 
that  meets  extremes  of  service  fully  and  com- 
pletely.    ^  Write  for  VULCABESTON  Booklet. 


The  Johns-Pratt  Company,  553  Capitol  Ave.,  Hartford,  Conn. 


H.  W.  Johns-Manville  Company,  Sellins  Agent* 


Address,  the  Vulcabeston  Department 


BRANCHES  :     Baltimore,  Boston,  Buffalo,  Chicago,  Cleveland,  Dallas,  Detroit,  Indianapolis.  Kansas  City,  Los  Angeles,  Milwaukee,  Minneapolis,  New  Orleans,  New  York, 

Philadelphia,  Pittsburgh,  San  Francisco,  Seattle,  St.  Louis 
For  Canada:-THE  CANADIAN   H.  W.  JOHNS-MANVILLE  CO.,  LIMITED,  Toronto,  Ont.,  Montreal,  Que.,  Winnipeg,  Man.,  Vancouver  ,B.  C. 
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PUMPING 
EFFICIENCY 


HONEST  HYDRAULIC  PACKING 


Not  an  diince  of  power  wasted /- 
That's  "HONEST  JOHN! 


MANUFACTURED    EXCLUSIVELY    BY 

PEERLESS  RUBBER  MANUFACTURING  COMPANY 

16  WARREN  ST..  NEW  YORK. 

FOR     SALE     EVERYWHERE 
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Registered  Trade  Mark  Stamped  all  Over  the  Sheet 

DURABLA 

Sheet  Packing 

Never  cracks  open  or  dries  out.      It  is  made  to 

last  in  the  store  room  as  well  as  on  the  flanges, 

under  all  conditions. 

Sold  in  rolls  or  cut  into  gaskets. 

Durabla  Manufacturing  Co. 

114118  Liberty  Street,  NEW  YORK 

Branch:         Westinghouse  Building,  Pittsburgh 


Used  Everywhere 

Recognized  as  the  world- 
standard,  wherever  jovl 
find  steam  engines  or 
pumps  you  will  find 

Daniel's 

P.  P.  P. 

Rod  Packing 

Sole  Manufacturers 

Qualter  City  Rubber  Co. 

Philadelphia,    ::    Pa. 


^Diamond 

Mechanical  Rubber  Goods 

Betting,  Hose,  Packing, 

Mats  and  Matting,  Hard  Rubber 

Molded  Goods 

DIAMOND  RUBBER  GOODS  FACTORIES 

AKRON,  -:-        ■:-  OHIO 

Distributers  Everywhere 


DO   you  buy  your  lu- 
bricants  on    a    basis 
of  low    first  cost  or 
on   a    basis   of   ultimate 
economy? 

When  you  decide  to  buy 
a  lubricant  because  of  ef- 
ficiency rather  than  be- 
cause of  cheapness,  you 
are  on  the  straight  road 
to  economy. 

ONE  Pound  of  Keystone 
Grease  is  guaranteed  equal 
in  lubricating  efficiency  to 
four  to  six  gallons  of  the 
best  oil,  or  three  to  four 
pounds  of  any  other 
grease. 

We  stand  squarely  behind 
this  guarantee.  That  is 
to  say,  we  will  ship  One 
Barrel  of  Keystone  Grease, 
together  with  Eight  large 
substantial  Grease  Cups  to 
your  plant  on  NINETY 
DAYS'   APPROVAL. 

If  it  does  not  prove  entire- 
ly satisfactory  within  this 
time,  the  grease  and  cups 
may  be  RETURNED 
AT  OUR  EXPENSE 
and  no  charge  will  be 
made  for  the  amount 
consumed. 

Keystone  Lubricating  Co. 

Executive  Offices  and  Works 

Twenty-First,  Clearfield  and  Lippincott  Streets 

PHILADELPHIA 

Branch  Offices  and  Warehouses  in  the  Principal  Cities  of  the 

United  States. 

Agencies  in  the  Principal  Countries  Thoughout  the  Civilized  World 
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Be  Sensible 

with  that 

Leaky  Joint 

No  matter  how  experienced  or  clever  you  are, 
you  can't  pack  a  leaky  joint  successfully,  unless 
you've  the  right  packing.    Don't  try  it. 

Where  there's  no  superheated  steam, 
Goodyear  Red  Wing  is  the  thing.  Goodyear 
Red  Wing  won't  harden  or  blow  out.  Tough, 
durable.  Can  break  joints  without  repacking. 
Stands  greater  pressure  than  the  packing  you 
now  use.  Equally  practical  for  steam,  hot  water, 

cold  water  or  air. 

*  *      * 

Superheated  steam  presents  a  different  prob- 
lem. It  calls  for  Goodyear  Everlast  Asbestos 
Packing.  You  can't  find  a  joint  too  hot  for 
Goodyear  Everlast.  It  comes  in  single  sheets, 
not  in  plies.  That's  an  advantage.  America's 
leading  Engineers  use  Goodyear  Everlast 
where  ihey  encounter  Superheated  Steam,  High 
Pressure,  Heavy  Vibrations,  or  sudden  Temper- 
ature Changes.  Pack  a  joint  with  it  and  you'll 
see  why  men  demand  it. 

*  *     * 

But  we  never  recommend  Red  Wing  or  Everlast 
where  oil  occurs.  We've  a  Special  Packing  for 
such  cases — Goodyear  Black  Wing.  Thus, 
there's  a  Goodyear  packing  for  every  need. 

Pack  a  Test  Joint 

Perhaps  you've  a  particularly  troublesome  joint. 
Tell  us  the  conditions  and  we  will  send  you, 
without  charge,  a  sufficient  amount  of  proper 
Packing.  Use  it.  Then  compare.  Then  decide 
if  you  can  do  without  Goodyear. 


The  Goodyear  Tire  &  Rubber  Company 

Akron,  Ohio 

Toronto,  Canada 

London,  England 

Mexico  City,  Mexico 

Write  us  on  anything  you  want  in  Rubber 


GOOD^AR 


AKRON,  OHIO 


For  severest  service  on  Flanged  Pipe  Joints. 
If  you've  never  tried  them,  we'll  send  to  you  for  trial 

Two  Goetze  No.  2  Gaskets 

For  A  "Quarter" 

carriage  prepaid,  any  size  up  to  6-inch  diam- 
eter. These  are  the  original  Goetze  No.  2 
Corrugated  Copper  Gaskets  with  Asbestos 
Lining.  They  are  for  use  on  high  pressure 
and  superheated  steam  lines  and  are  full  of 
that  "give  and  take"  that  make  contraction 
and  expansion  nothing  to  worry  about.  Only 
two  to  a  customer,  at  this  special,  get  acquaint- 
ed price  of  25  cents,   (stamps  or  silver). 

Millions  of  Goetze  Gaskets  in  Use 
With  Good  Results 

Some  of  Our  Products: 

Goetze  No.  2  Gaskets 

For  high  pressure  and  superheated,  or  saturated 
steam,  air  etc. 

Goetze  Devo  Gaskets 

For  same  service. 

Goetze  Plain  Corrugated  Copper  Gaskets  No.  1 
For  use  on  smoothly  machined  surfaces. 

Goetze  Brunswick  Gaskets 

For  low  pressure  work,  steam,  heat  and  water. 

Goetze  Valve  Gaskets 

For  use  in  Jenkins  Valves. 

Goetze  Manhole  Gaskets 

Made  of  Composition  Metal  and  Asbestos. 

Goetze  Handhole  Gaskets 

Made  of  Composition   Metal  and  Asbestos. 

Goetze  Seamless  Union  Gaskets  Made  in  all  sizes. 

Goetze  Heine  Copper  or  Steel  Asbestos  Gaskets. 
Goetze  Metallic  Packings 

For  Stuffing  Boxes. 

We  manufacture  copper  and  metal  gaskets  and  washers  In 
.sizes  up  to,  and  even  exceeding,  seven  feet  in  diameter,  composed 
entirely  of  highest  grade  chemically  pure  copper,  and  absolutely 
free  from  phosphorus.  We  also  make  from  any  other  material 
desired  case  hardened  copper,  steel,  lead,  nickel,  aluminum, 
brass,  bronze,  composition,  etc.,  for  use  in  connection  with  Acids, 
Air,  Ammonia,   Gas,  Heat,   Oil,   Steam,  "Water. 

We  manufacture  the  largest,  most  complete  line  of  Gaskets, 
and  can  supply  from  regular  stock,  Gaskets  often  regarded  as 
"Special."  Send  us  your  inquiries — the  very  unusual  things  made 
to  order  promptly  and  at  reasonable  prices.  Ask  for  our 
"Engine-Room  Hanger." 

GOETZE 

Gasket  and  Packing  Company 

New  Brunswick,  N.  J. 
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Lengthen  The  Life  of 
Your  Fire-Brick 

Ordinary  cements  soon  fuse  and  disintegrate  when 
subjected  to  high  temperatures.  This  permits  the  flames 
to  get  in  their  deadly  work  on  the  fire-brick,  whicli  quickly 
crumble  and  go  to  pieces. 

You  can  minimize  fire-brick  repairs  and  prolong  the 
life  of  your  furnaces  by  using 

ih^  High  Temperature  Cements 

These  cements  are  composed  of  Asbestos  and  other  highly  refractory  materials  that  withstand  temper- 
atures up  to  3,100  deg.  Fahr.    They  vitrify  quickly  and  bind  the  bricks  into  one  solid,  smooth-faced  mass. 

Many  concerns  say  that  they  have  reduced  furnace  upkeep  costs  50  per  cent  by  using  J-M  Cements. 

No  matter  what  your  cement  trouble  may  be,  we  have  a  remedy.  Write  our  nearest  branch  to-day, 
giving  details,  and  we  will  show  you  how  to  overcome  the  difficulty.  Our  interesting  Booklet  on  High 
Temperature  Cements  sent  free  on  request. 

H.  W.  JOHNS-MANVILLE  CO. 


Manufacturers  of  Asbestos  and 
Magnesia  Products 


l-E&WS- 


Asbestos   Roofings,    Packings, 
Electrical   Supplies,    Etc. 


Akron 

Albany 

Atlanta 

Baltimore 

Birmingham 


Boston 

Buffalo 

Charlotte 

Chicago 

Cincinnati 


Cleveland 

Columbus 

Dallas 

Dayton 

Denver 


Detroit 

Duluth 

Galveston 

Houghton 

Houston 


Indianapolis 
Kansas  City 
Los  Angeles 
Louisville 
Memphis 


THE    CANADIAN    H.    W.    JOHNS-MANVILLE    CO.,    LIMITED. 


Toronto 


Milwaukee 
Minneapolis 
Newark,  N.  J. 
New  Orleans 
New  York 

Montreal 


Omaha 
Philadelphia 
Pittsburgh 
Portland,  Ore. 
Rochester 

Winnipeg 


St.  Louis 

St.  Paul 

Salt  Lake  City 

San  Francisco 

Seattle 

Vancouver 


Syracuse 
Toledo 
Washington 
Wilkes-Barre 

Youngstown 

2024 


Oil  Can't  Rot  It! 

"     ;feNOURA 

Everybody   knows   that   oil   is   the   severest 
test  for  any  sheet  packing  ;   knows  that  oil 
rots  rubber  and  disintegrates  asbestos.     Put 

ENDURA  Sheet  Packing 

"Better  Though  Cheaper" 

to   the   oil  test.      You'll  find  that   instead   of 
rotting    or    disintegrating,    it    actually    tough- 
ens,   bearing    out    our    statement    that    "The 
More    it   Wets    the   Tougher    it   Gets." 

Write     for     free     sample     today     and     make 
this     interesting    test     yourself.       No     obliga- 
tion— a    postcard    will    do    very    well. 

ENDURA  MANUFACTURING  CO. 

6303  Eastwick  Avenue                 PHILADELPHIA 

Self-Lubricating, 
Frictiooiess 


"SAFETY"    PLASTIC 

Metallic  Packing 

FOR  STEAM,  WATER,  AIR,  GAS,  ETC. 

Guaranteed  to  stand  steam  temperature 
to  550  deg.  Fahr.  and  hydraulic  pressure 
to  5,000  lbs.  per  sq.  inch.  Packing  fur- 
nished in  bulk  and  in  Thin  Cotton  Tubes, 
size  3-16  to  1%  in.,  36  in.  long,  or  in 
lengths  to  fit  your  stuffing  boxes.  Empty 
Cotton  Tubing  in  assorted  sizes  FREE  OF 
CHABGE  with  orders  for  packing  in  bulk 
form.      The    tubes    are    easily    filled. 

Any  quantity  sent  on  approval'. 
Send  for  FREE  SAIVIPLE^ 

woSo  Fa?r,'Su.s  SteBl  Mill  PacKing  Co.,  ^^'1^%"^^ 


.'."USTIC'^TALLIC 
■,  PACKING 


In  Cans 
6.  12,  25  and  50  lbs. 
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Trade-Mark 


Genuine  NIGRUM  Bearings 

Reg.  U.  S.  Pat'  Office 

for  Light,   Fast-Running   Machinery 

They're  made  of  treated  wood  and  are  unequalled  for 
clean,  smooth,  even  and  efficient  work  on  light,  fast-running 
machinery.  The  higher  the  speed,  the  more  valuable  are 
NIGRUM  bearings,  for  no  matter  what  the  heat  they  remain 
clean  and  dry.     A  trial  will  prove  it. 

For  heavier  machinery  you  will  find  BOUND  BROOK 
(graphite  and  bronze)  oilless  bearings  entirely  satisfactory. 

Write  for  descriptive  booklets 

Graphite  Lubricating  Company 

East  Main  Street,  Bound  Brook,  N.  J. 


BABBITT  METALS 

BUT  BE  SURE  THEY  ARE 


s 

E 
R 
V 
I 
C 
E 


Q 
U 
A 
L 
1 
T 
Y 


Made  only  by  the 

Riverside    Metal    Refining   Co. 

Connellsville,  Pa. 


L 


EARN  all  about  the 
direct  descendant  of 
the  original  Return  Trap 


Over  43  years  ago  we  invented  and 
built  in  our  own  shops  the  original  re- 
turn trap. 

Our  Class  "A"  Return  Trap  is  its  di- 
rect heir — improved  to  meet  high  pres- 
sure engineering  requirements.  Thou- 
sands are  in  use  in  every  country  where 
steam  is  used. 

Albany  Return  Traps  are  sure  to  oper- 
ate longest,  without  bother  or  repairs. 
Try  one.  Write  for  Bulletin — Series  E. 

Albany  Steam  Trap  Co.,  Albany,  N.  Y. 


Trade  mark  stamped  on  each  sheet 


Made  in  aheets 

4  1-2  ft.  z  4  1-2  ft.  or  4  1-2  ft.  x  9  ft. 


VANDA    Pa<=king8 

T   Jr^k^M^J^     For  All  Uses 

Use  "Vanda  Sheet"  for  Gaskets,  Steam  or  Gas  En- 
gines, Compressors,  Cylinder  Head,  Steam  Chests 
and  Pipe  Joints.  It  is  the  only  dependable  packing 
for  superheated  steam,  saturated  steam,  or  for  air, 
ammonia.  Hot  or  cold  water,  high  or  low  pressure. 

Use  "Vanda  Fibre"  for  Piston  Rods.  Its  excellent 
lubrication  does  away  with  practically  all  friction. 
No  scoring  of  rod. 

Buy  "Vanda"  Next  Time. 

THE  VANDA  COMPANY 

38  East  25th  Street  New  York,  N.  Y. 


Square, 

Round, 
Spiral, 
Coil 


NDA  FIBRE  SPIRAL  PISTON  PACKINj} 

4S0UARE) 
6TVLE  NS  50 


"ENGINEER'S   CHUMS" 

MOUND  PACKING  TOOLS 

For  removing  packing  from  stuffing  boxes  of  engines, 
pumps,  etc.     Can  be  bent  to  meet  any  requirements. 


Handsomely 
nickle  plated. 
By  Parcel 
Post  $2.25. 


c$»; 


THE  MOUND  TOOL  COMPANY 

7th  and  Hickory  Sts.  St.  Louis,  U.  S.  A. 


Nason  Steam  Traps 

automatically  remove  the  condensation  from 
heating  surfaces  of  every  description. 
Simple  in  construction,  low  in  cost  of 
maintenance,  and  the  standard  for  70  years. 
Our  trap  catalogs  solve  trap  problems. 

GENUINE 

Nason  Traps  have  their 

name  on  the  cover 


Class  B  Traps,  pressures  1  to  20  lbs.,  Class  C 
Traps,  pressures  20  to  70  lbs.,  Sidelug  Traps, 
pressures  40  to  150  lbs. 

Nason  Balanced  Valve 

This  is  the  original  Quick-Opening,  Balanced 
Valve,  and  the  one  that  is  made  right — to  stay 
tight.  For  all  conditions  requiring  a  positive, 
sensitive  operation. 

Send  for  our   "VP"   Catalog. 

Nason  Mfg.  Co.,  71  Fulton  St.,  New  York 
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A  Boy's  Wages 

Slewes  of  Oil,  And  Trouble  Galore 

Saved  By  Using 

MAGNOLIA  METAL 


WEEKS  BROTHERS  COMPANY,  INC. 

167  to  179  Richmond  St., 
Providence,  R.  I., 


.luiio  Otli,   1912. 


Magnolia  Metal  Co., 

New  York,  N.  V. 

Gentlemen : — 

Magnolia  Metal  was  first  introduced  to  me  in  1901  at  the  Nova  Scotia  Provincial  Ex- 
hibition at  Halifax,  Canada.  I  was  at  that  time  Engineer  with  J.  Gr.  Hamilton  &  Sons, 
Confectioners,  Pictou  and  Halifax.  We  had  a  sugar  pulverizer  which  ran  2500  R.P.M., 
and  we  could  not  keep  it  cool.  Had  a  boy  stand  all  day  with  an  oil  can  to  keep  it  running. 
The  Journals  were  16  inches  in  length.  Shaft  2  inches  in  diameter,  bottom  half  cast  in 
frame  of  machine.  The  night  watchman  and  I,  after  melting  the  old  metal  out  with  a 
plumber's  torch  and  getting  the  shaft  lined  up,  completed  the  job  in  about  two  hours.  After 
that  I  speeded  up  the  machine  to  3000  R.P.M.,  and  we  would  fill  the  grease  cups  on  Mon- 
day morning,  and  it  would  run  10  hours  a  day  for  a  week  without  any  care  or  attention. 

I  cannot  say  too  much  for  Magnolia.  It  is  easy  to  pour,  and  almost  any  novice  can 
make  a  decent  job.  I  wanted  some  hangers  of  a  peculiar  shape  one  time,  and  I  got  a  piece 
of  Iron  Bar  4  inches  by  i^  inch  and  made  them  into  the  shape  required,  with  loops  for  the 
bearings,  and  babbitted  them  with  Magnolia.  Both  these  jobs  ran  every  working  day  and 
were  in  good  order,  without  any  trouble,  at  the  end  of  four  years. 

I  always  specify  Magnolia  Metal  for  all  my  work. 

Yours  truly, 
JOHN  S.  BELL,  Ch.  Engr. 


Sold  by  Leading  Dealers  Everywhere  or  by 

MAGNOLIA  METAL  COMPANY 

New  York,  114  Bank  St.  Chicago,  Fisher  Bldg. 

Montreal,  225  St.  Ambroise  St. 
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The 
Genuine 


sir  AM  TRAP  ^ 


Does  the  Work 


Let  us  send  you  one  or  more  subject  to  your  approval. 
Write  for  Catalog  E-9 

The  C.  E.  Squires  Company 


E.  40th  St.  and  Kelley  Ave. 


CLEVELAND,  OHIO 


Lytton  Vacuum  Drainer 


LIVE  STEAM 


No  oiling,  no  packing  and  very  little  attention  required 
Will  drain  any  vacuum  that  can  be  produced. 

Write  for  Bulletin  No.  10 

Lytton  Manufacturing    Corporation 

Sales  Office 

50  Church  Street,  New  York 

Main  Office  and  Works,  Franklin,  Va. 


The  Stickle  Steam  Trap 

The  valve  rotates  on  the  seat.     This  is  a  regrinding  valve.     We  furnish  any  parts  that    J 
are  required  to  keep  it  in  working  order  for  tw^o  years  free  of  cost.  «■ 

SHIPPED  ON  APPROVAL.  GET  OUR  CATALOG. 


Open  Coil  Heater  &  Purifier  Co. 


502    South 
Pennsylvania  St. 


Indianapolis,  Ind. 


Boston  Office:  518  Oliver  Bldg.      Nev?  York,  John  Simmons  Co.      Fitchburg,  Mass.,  The  G.  M.  Parks  Co. 


to  Boiler  :>> 


Feeds    to    your    boilers    water    from 
your  heater,  from  your  water  mains, 
or  with  condensation  direct  frqm  your 
steam  lines — a  combined  steam  trap  and  boiler-feed, 


Address 

Condensation 

Dept. 


Send  for  •  trial  trap  and  be  convinced. 

Morehead  Mfg  Co. 


Detroit. 
Mich. 


Wise  up  on  the  WYOMING 
STEAM  TRAP.  When  you  really 
know  what  this  good  trap  will  do,  you  will 
be  Steam-trap-satisfied.  Note  how  different 
the  float  operates. 


Pen  a  Postal 

For  Catalog  and  30  Day 

Trial    Offer 

W.  H.  NICHOLSON  &  CO. 

Wilkes-Barre,  Penna. 

NevF  York  Office  : 
39  Cortlandt  Street 
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Cut  Your  Steam  Trap 
Costs  Next  Year 

— cut  your  first  cost  by  about 
two-thirds — 66  2-3  %.  Cut  your 
upkeep  costs  by  nearly  100%. 
Cut  your  trap  troubles  out 
entirely. 

"Sounds  interesting,"  you 
say,  *'but  how — show  me?" 

Very  well:    The 

"SARCO" 

STEAM  TRAP 

— :the  very  essence  of  simplicity  in  steam 
trap  design  and  construction — costs  only 
about  one-third  the  price  of  the  "tank" 
type  of  trap  of  the  same  capacity;  and, 
having  no  levers,  buckets,  floats,  stuffing 
boxes  or  packings,  air  valves,  water 
gauges  or  other  trouble-making  contri- 
vances, costs  almost  nothing  at  all  for 
upkeep. 

The  Sarco  Steam  Trap  costs  less  to 
install,  because  it  is  so  small  and  light 
that  it  can  be  handled  more  read- 
ily and  cut  right  into  your  pipe  /^^ 
line  wherever  you  need   it           . — /^^Sk 
most. 

The  whole  secret 
of  Sarco's  greater 
efficiency  —  its 
lightness  and 
low  cost 
lies  in 

the  

^         fact  that  it 

requires  no 
storage     capaci- 
ty,    being    always 
ready  to  operate,  and 
always    operating    when 
there  is  any  condensation  to 
discharge. 

We  shall  be  very  glad  to  have  you  try  a 
Sarco  Steam  Trap  for  30  days,  free  from  risk  or 
obligation  of  any  sort,  so  that  you  may  know, 
of  your  ovyn  knowledge,  how  efficient  and  eco- 
nomical and  wholly  satisfactory  it  is. 

Why  not  make  the  trial  at  once,  so  that  you 
may  begin  with  the  New  Year  a  new  era  in 
trapping  your  plant  ? 

In  any  event,  you  should  write  promptly  for 
our  Illustrated  Bulletin  and  interesting  Card  Sec- 
tions showing  Sarco  construction  in  detail. 

SARCO  ENGINEERING  COMPANY 

114  Broad  Street,  NEW  YORK 


Old  Colony  BIdg. 
CHICAGO 


3&_ 


_s: 


i  BOYLSTON  STEAM 
\ .  SPECIAUIES  . 


Tatdlog^^^^^^  No.i2 

BOYLSTON 

S  team  Specialty  Ca 

122W  Illinois  St.   CHICiACO 


Have  You  Received  Your 
Copy  of  This  Catalog? 

Almost  a  hundred  pages  devoted  to 
steam  power  plant  specialties.  Illustra- 
tions from  actual  photographs,  from  pen 
and  ink  drawings  and  from  diagrams  of 
the  mechanical  artist,  showing  how  Boyl- 
ston  Valves,  Traps,  Eegulators,  Separat- 
ors, and  other  specialties  are  constructed, 
how  they  are  used  and  what  they  will  cost 
you. 

A  handy  book  to  refer  to  in  case  of 
doubt.  Well  printed.  Well  written.  In- 
teresting. 

This  book  should  be  on  your  desk.  If  it 
isn't,  pen  us  a  request,  or  simply  sign  your 
name  to  this  advertisement,  clip  it  out  and 
mail  it  to  us.  We've  a  copy  wrapped  ready 
for  you  and  will  mail  it  just  as  soon  as  we 
get  your. name. 

Boylston  Steam  Specialty  Co. 

116-122  W.  Illinois  Street 

Chicago,         :-:         :-:         Illinois 
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A  Miaute,  Please 

It  would  be  good  business  for 
you  to  write  for  the  Bundy 
Book.  Fifty  pages  of  facts 
and  photos.  Everything  about 
steam  traps  — from  start  to 
finish.  A  copy  for  every  en- 
gineer who  requests  it. 


What  Has  The  Bundy  Steam  Trap 
To  Do  With  The  Coal  Pile? 

Simply  This — It  Saves  Fuel 

How?  By  holding  the  water  of  condensation  under  pres- 
sure. Thus,  the  water  retains  the  units  of  heat  and  is  returned 
directly  to  the  boilers.  Consequently  the  boilers  require  less 
coal  to  maintain  the  steam  pressure. 

Coal  certainly  costs,  too.  Wouldn't  a  Bundy  Gravity 
Operated  Steam  Trap  he  an  economy  for  your  plant  instead 
of  an  expense? 

There's  the  case  of  the  Barker  Mills.    They  saved  114  tons 
of  coal  in  3  months  through  the  use 
of  one  Bundy  trap.     Some  saving  for 
a  little  trap!  • 

--^The  Bundy  is  the  trap  with  all 
mechanism  on  the  outside.  Ratings 
are  based  on  specific  pressure.  Oper- 
ates automatically  and  continuously. 
Keeps  steam-using  equipment  com- 
pletely drained. 


NASHUA  MACHINE  CO.,  127  Federal  Street,  Boston,  Mass. 


Read  What  a  User 

of     J^^e^rci^       Traps  Says— 


After  several  months  use  of  your 
Detroit  Return  Traps,  I  take  pleasure  in 
saying  that  they  have  given  perfect  satis- 
faction  I  have  used  the  return  trap  for 
boiler  feed  and  returning  condensation 
from  dry  kilns  and  heating  system  back  to 
boilers,  and  am  frank  to  say  that  your 
traps  show  greater  increased  boiler  ef- 
ficiency and  fuel  economy  than  I  ever  en- 
joyed with  any  other  trap  or  pump,  and 
can  cheerfully  recommend  the  Detroit  trap 
to  every  boiler  operator. ♦♦ 


Your  conditions  may  be  unusual  — all  the 
more  reason  for  installing  Detroit  Traps. 

Ask  Your  Dealer 


If  he  can't  quote  you — Write  us. 

American 
Blower 
CompEOiy 
Detroit 


Give  Your  Power  Plant  A  Christmas  Present— 

A  RELIANCE 
STEAM  TRAP 


Yes,  get  one,  now,  and  make  1914  a  year  of  no  con- 
densation troubles  for  you. 

This  simplest  steam  trap  will  take  care  of  the  drain- 
age of  separators,  steam  lines,  etc.,  perfectly.  The  one 
trap  where  repairs  and  breakdowns  are  strangers. 
Water  raises  float — float  opens  valve — the  entire  prin- 
ciple of  operation.     Equipped  with  water  gauge. 

Special   trap  bulletin   mailed   on  reauest. 

The  Reliance  Gauge  Column  Co. 

72  East  Prospect  St.,  Cleveland,  Ohio 


Ecistern  Office 
18th  &  Market  Sts  ,  Philadelphia 


Western  Office 
43-45  Franklin  St.,  Chicago 
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It's  Merely 
A  Question  Of 

Adapting 
Eacli  Unit  To 

Its  Needs 


You  II  be  interested  in  the  many  ways  in  which  Curtis 
Specialties  make  for  greater  economy  in  the  power  plant. 


The  Curtis 

Improved  Pressure  Regulator 

Saves  Money  Wherever 

It  Is  Installed 

You  can  use  just  the  right  amount  of  steam  to  operate 
economically  and  no  more.  It  isn't  necessary  to  use  the 
high  pressure  maintained  in  your  boiler  for  every  device 
in  your  plant  that  uses  steam. 

That's  waste — big  waste,  especially  if  you  have,  say  a 
pump  or  an  auxiliary  machine  that  only  requires  half  as 
much  pressure  as  your  engine. 

Why  not  develop  exactly  what  you  need  for  each  device. 
Compare  the  highest  pressure  needed  in  your  plant  with  the 
lowest.  Then  think  of  the  saving  that  a  Curtis  Pressure 
Regulator  will  accomplish  in  your  own  particular  case. 

JULIAN  D'ESTE  COMPANY 

24  Canal  St.,  Boston,  Mass. 

AGENCIES 

216  Fulton  street,  N.  Y.  City;    174  North  Market  Street,  Chicago,  III; 
1324  Real  Estate  Trust  Building,  Philadelphia,  Pa. 


The  Anderson  Model  "D"  Steam  Trap  Holds  The 
Steam  and  Drains  the  Water 


These  two  duties  are  all  that  is  required  of  any  steam  trap, 
you  want  to  be  sure  that  it  does  them  well. 


But 


The  valve  of  the  Anderson  Mode!  "D"  is  at  all  times  covered  and  sealed  by 
at  least  3  inches  of  water.  There  is  no  chance  for  steam  to  get  through  and  cause 
wire  drawing. 

This  trap  is  a  steady  and  continuous  drainer,  automatically  adjusting  itself  to 
any    varying   amounts   of   condensation     within    its   capacity. 

When  sufficient  condensation  has  accumulated  to  seal  the  valve,  the  float  then 
raises  and  opens  the  valve,  allowing  the  condensed  water  to  escape  at  the  same 
rate   it  enters. 

The  exhaust  water  can  be  delivered  to  any  point  desired  above  the  trap,  when 
the  back  pressure  thus  created  is  not  greater  than  the  steam  pressure  of  the  trap, 
less  five  pounds. 

Other  good  provisions  are:  Valve  and  seat  convertible  from  high  to  low  pres- 
sure without  disturbing  joint  or  piiJc  connection,  sediment  chamber,  removal)le 
strainer  and  a  water  glass. 


An  interesting  illustrated 
trap  book  sent  free  to  all 
who  ask. 


The  V.  D.  Anderson  Company,     1937  West  96th  Street,    Cleveland,  Ohio 

Stock  carried  by  the  following  Agents: 
330  Manhattan  Building,  Chicago       3  Arch  Street,  Philadelphia      207  Union  Trust  Building,  Baltimore      619  Park  Building,  Pittsburgh 

212  Walnut  Street,  Cincinnati         91  High  Street,  Boston 
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It  Stays  Separated 


After  the  water  is  sepa- 
rated from  the  steam  in  its 
passage  over  a  corrugated  or 
rough  surface,  it  is  conduct- 
ed away  from  the  steam, 
where  it  can  not  be  picked 
up.  This  is  the  safe,  scien- 
tific principle  behind 

Sweet's 

Direct 

Separators 


Then,  the  construction  is  such  that  they  can 
be  placed  so  close  to  the  engine  that  absolutely 
dry   steam   can   be   delivered. 

OUR  REPEAT  ORDERS  EXCEED  .50%  OF 
OUR  SALES. 

Write  for  catalogue. 

The  Direct  Separator  Company 


820  Geddes  Street 


Syracuse,  N.  Y. 


The  "P.  B.  H."  Quick-Closing 

Water  Gauge 

is  an  accident  insurance  against  scalds  and 
burns.  If  the  glass  breaks,  a  pull  of  the 
chain  shuts  off  both  the  steam  and  water. 
Its  structure  is  perfect ;  extra  heavy  body, 
best  steam  metal,  with  extra  large  nuts  for 
extra  heavy  washers.  Less  than  a  quarter 
turn  of  stem  fully  closes  or  opens  valves. 


Sent  on  trial 


Write  for  Catalog 


The  Paul  B.  Huyette  Company,  Inc. 

High  Grade  Steam  Specialties 
S.  E.Cor.  18th  &  Market  Sts.,  Suite  20,  Philadelphia,  Pa. 


Where  The  Whistle  Counts 


It  is  not  alone  as  an 
alarm  when  the  water  lev- 
el reaches  a  too  high  or 
too  low  point,  that  the 
whistle   on   the 


Williams 
Safety  Feed 
Water 
Regulator 


is  valuable.  It  also  gives  warning  if  dirt  and  scale 
should  be  carried  into  the  working  parts  of  a  regu- 
lator, causing  imperfect  operation.  The  "Williams" 
combines  in  one  the  service  of  a  water  column,  safety 
alarm  column  and  feed  water  regulator.  New  Continuous 
Feed  Type. 

Write    for   copy   of   our   new 
handy  size  illustrated  booklet 

The  Williams  Gauge  Company 


643-5-7  Fourth  Ave., 


Pittsburgh,  Pa. 


MOSHER  STEAM  SEPARATOR 

positively   separates   by   centrifugal   action.     Water, 

oil,  etc.,   once  separated,  stays  so. 

"THE  WHIRL  AND  THE  EDGE  DO  IT." 

No  baffle  plates,  no  obstruction.       Free  passage  for  steam. 

Write  for  descriptive  booklet. 

The   Standard   Motor   Construction  Company 

175  Whiton  Street,  Jersey  City,  N.  J. 


T%  ''"  ''''■':1^^':'^-'''^--'-'-^  M^n^^  Portable    Tools  sent  to 

Ix  P^l^^  11*Q    T#^    r-MCri^rt  the  country  to  rebore 

*^^F"'"  ^     tU  1-jII^  ill^O     cylinders  and  make  s^eneralrevairs. 

^jB^^R   BOOKLET 

'mmlm^m  r.  ^established  i87o 

H.  B.  UNDERWOOD  &  CpMiANY,io2%:BUTTpNi^^  pa. 


ESTABLISHED  1870 


The  Kellum  Automatic  Steam  Damper  Regulator 

Will  Save  From  10  per  cent  to  25  per  cent  of  Your  Fuel 


Let  u«  prove  it !       Send  for  Circular  —  NOW 


HESS  &  BARKER 


605  SANSOM  STREET       —       PHILADELPHIA,  PA. 


December  15, 1913 
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Try  The  Hoppes  Brand  Of  Steam 

High  Quality  Extra  Dry 


It  will  stimulate  your  engines — revitalize  their 
efforts.  Strengthen  them  to  stand  the  most 
severe  service.  It  will  prevent  premature  depre- 
ciation in  both  engine-construction  and  engine- 
performance.  HOPPES  SEPARATORS  furnish 
complete  protection  against  the  ruinous  effects 
of  wet  steam. 

Hoppes  Separators  will  take  care  of  any  amount 
of  condensation  and  are  particularly  effective  in 
handling  the  increased  amount  when  boilera 
are   forced  above   rating. 

They  are  strongly  constructed — cast  in  one 
piece  for  horizontal,  vertical  or  right  angle  serv- 
ice. No  baffle  plates  or  obstructions:  of  any 
kind  to  prevent  the  free  flow  of  steam. 

Hoppes  design  allows  the  steam  to  pass  slowly 
through  the  separator  at  all  times.  That  is  the 
right  way  and  the  only  way  to  secure  the  highest 
degree  of  separation.  Unusually  large  steam 
ports  in  Hoppes  Separators  are  responsible  for 
this. 

Ask  for  our  new  illustrated  catalog   on   Hoppes   Steam    and    Oil   Separators 
Feed    Water  Heaters,  Live  Steam  Purifiers  and  Exhaust  Heads. 


The  Hoppes  Manufacturing  Company,  spriX^.^ohio 


CUSTOMERS  THAT  CAN  SLEEP  AT  NIGHT 

are  daily  gaining  recruits    by  the  unequalled  reliability   of  the 


"FORD" 

BALANCED  TANK  VALVE 

It  doesn't  take  long  to  say,  "good  for  any  pressure,  will  not 
jar  the  lines  when  closing,  and  your  tank  will  not  overflow;" 
but  it  covers  as  much  on  the  subject  of  float  valves  as  if  we 
talked  a  week.  Made  in  sizes  1-inch  to  12-inch  pipe,  angle  and 
straightway.  And  we  make  a  complete  line  of  Pump  Regulating 
Valves,  Reducing  Valves,  Steam  Traps,  Damper  Regulators,  etc., 
each  a  dependable  creation  in  itself,  fully  guaranteed. 
Write  for  complete  catalog 

THE  THOMAS  P.  FORD  CO. 


410  BROOME  STREET, 


NEW  YORK,  N.  Y. 


Investigate  The  Vigilant 

Continuous  Feed 
Intermittent  Feed 

The  Vigilant  Feed  Water 
Regulator  automatically  keeps 
the  water  level  at  a  fixed  point 
— the  middle  gauge — regardless 
of  variation  in  load  or  firing. 

It  is  a  separate  device  from 
the  water  column.  It  is  the 
machine  without  floats  that 
you  have  been  wanting. 

All  parts  ar»  out  where  the 
operator  can  see  them  work, 
and  know  what  the  machine  is 
doing  without  cutting  the 
boiler  out  of  service. 

SIXTY  DAYS'  FREE  TRIAL. 

Write  for  our  latest  catalog. 
Fill  in  and  mail  the  coupon  below  and  we'll  send  you  a 
set  of  engineer's  data  cards    (pocket  size)   containing  in- 
formation every  engineer  should  have. 

THE  CHAPLIN-FULTON  MFG.  COMPANY 

28-34  Penn  Avenue  PITTSBURGH,  PA. 

The  Chaplin-Fulton  Mfg.  Co.  Date 

28-34  Penn  Ave.,  Pittsburgh,  Pa. 

Send  me  set  of  Engineer's  Data  Cards  and  full  information 
of  Vigilant  Feed  Water  Regulator,  Free. 

Name     , 

Address     
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'Reliability  Their  Main  Feature" 


Class  "W"  Valve 


You  apply  the  acid  test  to  every  large  unit  of  your 
plant — the  boiler,  the  engine,  whatever  it  may  be,  must 
have  the  seal  of  recognition  and  approval  by  engineers 
before  you  will  consider  its  installation. 

Then  why  not  lay  the  same  stress  upon  reliability  in 
making  your  selection  of  pressure  regulating  and  pressure 
controlling  devices? 

The  claim  we  make  for  Foster  Valves — absolute  relia- 
bility— is  more  than  a  mere  headline.  Foster  Valves  have 
proved  their  exceptional  ability  in  thousands  of  instances. 
When  other  valves   fail  they  do  not. 

The  new  edition  of  Foster  Catalog  ought  to  be  at  your 
right  hand  for  reference.  It  describes  High  Pressure  Reg- 
ulators, Low  Pressure  Regulators,  Back  Pressure  Regu- 
lators, Blower  Valves,  Free  Exhaust  Valves,  Emergency 
Valves,  Excess  Boiler  Feed  Pump  Govenors  and  Automatic 
Non-Return   Stop  Valves.     Write 

FOSTER  ENGINEERING  CO. 


NEWARK, 


N.J. 


508  Harrison  Bldg.,  Philadelphia,  Pa. 
161  Summer  Street,  Boston,  Mass. 


180  N.  Dearborn  St.,  Chicago,  III. 
519  Park  Bldg.,  Pittsburgh,  Pa. 


CLEAN  PUMPS  AND  CONDENSERS  tave  hour*  of  work  and  obviate 
the  possibility  of  costly  shutdowns 

^^  Holt  Automatic  Strainer 

positively  prevents  all  sticks,  leaves  and  other  foreign  matter  from  enter- 
ing pumps  and  condensers.  Does  not  require  the  removal  of  baskets  or 
screens  for  cleaning,  and  can  be  operated  by  any  unskilled   laborer. 

A  single  turn  of  the  cleaning  shaft  pushes  all  accumulated  refuse  into 
a  sediment  chamber  which  can  be  emptied  as  occasion  requires.  Constant, 
full   flow  of  water  is   never  interrupted. 

Write  for  catalog  and  full  information. 

Rosedale  Foundry  &  Machine  Company 

Pittsburgh,  Pennsylvania 

Manufacturers  also  of  The  Playford  Chain  Grate  Stoker 


OUR  STANDARD  STEAM  PIPE  CASING 

For  insulating  underground   steam 
pipes  has  stood  the  test  for  36  years. 


Simple  —  Durable  —  Most  Efficient. 

Write  today  for  prices  and  Bulletin  No.  113. 


AMERICAN  DISTRICT  STEAM  COMPANY 


CHICAGO,  ILL. 


General  Offices  and  Works : 

NORTH  TONA WANDA,  N.  Y. 


SEATTLE,  WASH. 


December  15,  191'} 
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\S0NREDUaNa^VE>5 


It  is  extravagant  to  experiment 
with  reducing  valves — and  as  unnec- 
essary as  it  is  extravagant.  For  here, 
in  Mason  Reducing  Valves,  you  have 
valves  that  have  demonstrated, 
through  a  third  of  a  century  of  actual 
use,  that  correctness  of  design  and 
unfailing  high  efficiency  so  essential  to 
economy  in  power  plant  operation. 

Why  are  Mason  Reducing  Valves 
so  successful?  Why  are  they  preferred 
by  Engineers  who  buy  or  specify  only 
after  the  most  careful — investigation 
— even  working  tests? 

Just  because  these  men  (most  of 
whom  win  advancement  and  more  pay 
by  reducing  operating  expenses)  find 
out  very  quickly  that  Mason  Valves, 
like  the  best  other  power  plant 
machines  or  devices,  are  exceedingly 
simple  in  design  and  in  operation. 


They  find,  furthermore,  that  the 
fine  outward  finish  of  Mason  Re- 
ducing Valves  merely  reflects  and 
complements  the  splendid  work- 
manship on  the  inside,  which,  in 
its  turn,  only  does  justice  to  the 
very  best  of  materials. 

If  these  statements  seem  too 
general,  and  you  are  willing  to 
consider  some  very  specific  ones 
based  on  your  own  particular  con- 
ditions, just  write,  to-day,  to  our 
Engineering  Department  and  tell 
them  where  you  think  you  might 
be  able  to  use  reduced  pressure 
or  a  better  means  of  reducing  the 
pressure  —  what  the  initial  or 
boiler  pressure  is,  and  what  pres- 
sure is  needed  at  the  point  of 
application. 


That's  where  Mason  Service 
comes  in — where  you  get,  at  no 
cost  at  all,  an  Advisory  Engineer- 
ing Service  that  may  be  worth 
thousands  of  dollars  to  your 
concern. 

You  may  not  be  advised  to  use 
Mason  Valves  at  all ;  you  will  not 
be  so  advised  unless  that  is  surely 
the  best  way  to  solve  your  prob- 
lems. But,  if  Mason  Reducing 
Valves  are  the  correct  solution. 
Mason  Service  will  not  only  assist 
in  the  selection  of  the  right  type 
or  types,  but  will  advise  you 
exactly  how  to  install  and  operate 
them  most  advantageously. 

What  are  your  pressure  regu- 
lating  problems   right  now? 


Mason  Valves  are  carried  in  stock  by  dealers  and 
supply  houses  in  all  the  larger  towns  and  cities.  If 
your  dealer  hasn't  them,  write  directly  to  us  and  we 
will  see  that  you  are  supplied  promptly. 


Ma.\Son  Regulator  (fe 

Dorchester  Center,  BOSTON,  MASS. 


The  190-Page  Text  Book  shown 
at  the  right  is  yours  at  half-price 
— 25c — just  because  it  contains  a 
dozen  pages  of  Mason  Valve  talk 
at  the  back.  It's  a  very  handy, 
useful  book — worth  a  dollar  of 
any  Engineer's  money.  Has  a 
department  on  Electricity.  Limp 
binding — pages   4x65/2- 

Use  the  coupon  today. 


ti!!!i![^l!PWSH'!fiy!;|{!a!!WI>;' 


Kuey  to 

Steam 
Engirteering 


y 


12-15-U 


•'  Find   enclosed 

25        cents,        for 

which  send  me  post- 

jn«r        paid  copy  of  your  hand- 

^  book — "Key    to  Steam  Kngi- 

neerlng." 


jjijjjjjliii^      Name. 
Address. 
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"Unific" 

For    High     Steam 

PrestureCUp  to 

400  lbs.) 

"Perth" 

For  lower  Pressure 
(Up  to  200   lbs.) 


They're  Really 

Made  In  Scotland 

And  that,  in  itself,  is  a  distinguishing  feature  of  "Moncriefif" 
Gauge  Glasses  because,  strange  as  it  may  seem,  the  great  bulk 
of  the  so-called  "Scotch"  Glasses  never  saw  Scotland  or  any- 
thing pertaining  to  that  country.  Why  are  "Moncriefif"  Gauge 
Glasses  made  in  Scotland?     Because 

Nowhere  Else  Are  AH  The  Conditions 
So  Favorable 

and  because  John  Moncriefif,  master  of  the  method  by  which  they  are 
produced  and  which  makes  them  unmatchable  for  lasting  clearness  and 
toughness,  established  his  factories  there.  Scotch  workmen  with  the 
best  of  Scotch  sand  and  other  ingredients  have  failed  to  reach  the 
"Moncrieff"  Standard  in  other  countries  for  lack  of  that  great  essential 
— the  Moncrieff  Method — the   vital   secret. 

These  are  a  few  of  the  reasons  why  you  should  be  sure  to  use,  not 
merely  "Scotch"  Glasses,  which  may  or  may  not  be  Scotch,  but  Mon- 
crieff Glasses,  which  are  never  made  anywhere  else  than  in  Scotland, 
and  always  marked  both   "Moncrieff"   and   "Scotland." 

Write  directly  to  us  for  an  interesting  booklet  and  prices. 


H.  A.  Rogers  Co., 


87  Walker 
Street 


New  York 


Sole  Agents  U.  S.  A.  for  Genuine  Heintz  Steam  Traps 


Do  You  Know  Any  Other  Covering  that  Could 

Stand  These  Moisture  Tests? 


TEST  No.  1 

Here  is  a  report  of  test  on 
Nonpareil  High  Pressure  Cov- 
ering made  by  the  State  Archi- 
tect at  the  State  Power  Plant 
at  Topeka,  Kansas,  on  July  1st, 
1913.  The  architect  was  very 
much  pleased  with  the  showing 
made. 

'  'A  sample  of  Nonpareil  Steam  Pipe 
Covering  was  submerged  in  a  tub  of  boil- 
ing water  at  10:15  A.  M.  Sample  was 
canvased  and  banded.  The  water  was 
kept  boiling  by  the  continual  application 
of  a  live  steam  jet.  Sample  was  removed 
at  12  M.  The  covering  had;  of  course, 
absorbed  water  but  showed  no  signs  of 
disintegration  or  of  having  lost  any  of 
its  original  structural  strength  and  ap- 
peared to  be  in  as  good  condition  struc- 
turally as  before  testing." 


NONPAREIL  HIGH 

PRESSURE  COVERING 

FOR  STEAM  LINES  AND  BOILERS 

is  the  only  pipe  covering  of  its  kind.  Not  only  su- 
perior in  moisture-resisting  qualities  but  is  a  more 
efficient  non-conductor  of  heat,  withstanding  higher 
temperatures  than  other  coverings. 


Look  for  the  Diamond-Shaped  Black  and  White  Label 
on   Every   Section   of   Nonpareil   Covering. 


TEST  No.  2 

A  section  of  2-inch  Nonpareil 
Steam  Pipe  Covering  was  se- 
cured from  Mr.  Roberts,  Chief 
Engineer  of  the  Seymour  Pack- 
ing Co.,  at  their  plant  in  To- 
peka, Kansas,  and  tested  as  fol- 
lows: 

"The  section  of  covering  canvased  and 
banded  was  submerged  in  warm  water 
for  five  (5)  minutes,  by  which  time  bub- 
bles had  ceased  to  appear  on  the  surface 
of  the  water,  showing  that  the  covering 
had  reached  its  limit  of  absorption.  It 
was  then  applied  at  11:45  A.  M.  and  re- 
moved at  3  P.  M.  the  same  day.  The 
covering,  when  removed,  apparently  was  in 
as  good'  condition  as  before  testing.  It 
had  apparently  suffered  no  disintegration 
or  loss  of  structural  strength,  and  seemed 
as  efficient  an  insulation  as  new  covering. 

'  'The  test  clearly  demonstrated  that 
this  covering  can  be  subjected  to  moisture 
t:)  any  degree  without  injury  to  same 
structurally  and  that  it  apparently  re- 
rains  its  insulating  efficiency  after  being 
dried    out." 


Complete  description  in  our  Catalogue.     Send  for  a  copy;  also  samples 
if  you  wish.     Make  moisture  tests  yourself 


Armstrong  Cork  Company, 


INS  UL  A  TION  DEPAR  TMEN  T 

133  24th  STREET 


Pittsburgh,  Penna. 
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"We  send  you  a  friendly 
thought,  a  glimpse  of  mistle- 
toe and  holly,  the  sound  of 
sleighbells,  the  whiff  of  a 
plum  pudding  and  hearty 
wishes  for  a  Merry  Xmas.  " 


Austin  Figure  "L" 

Horizontal-Steel  Receiver 

Steam  Separators 

are  especially  adapted  to  the  high- 
est working  pressures,  and  its  im- 
mense receiver  capacity  makes  it  the  best  and  most  eco- 
nomical horizontal  separator  obtainable. 

Dry  Steam  of  great  expansiveness  and  elasticity  is  ob- 
tained, thereby  insuring  a  maximum  of  engine  efficiency. 

Our  unqualified  guarantee  covers  each  one,  and  we 
gladly  pay  the  freight  both  ways  if  unsatisfactory. 

Ask  for  Catalog  D-30 

Austin  Separator  Company 

Detroit         23  Woodbridge  Street  Michigan 

(710) 


"Murray  Automatic 
Boiler  Feed   Regulators 

are  used  in  power  plants  all  over  the 
world  where  high  efficiency  and  eco- 
nomical working  are  factors  in  the 
management. 

Their  use  means  a  constant  ^rt^snrt 
in  the  feed  line  regardless  of  varia- 
tion in  boiler  pressure.  No  compli- 
cated parts  to  get  out  of  order.  Soon 
saves  its  cost  in  fuel  alone. 

IVe  ship  on  trial  and  pay 
transportation  both,  ways 
if  not  satisfactory. 

Write  for  Catalog  "J" 

Murray  Specialty  Mfg.  Co. 

Detroit  61  Woodbridge  St.   Michigan 

(82) 


Operates  perfectly,  au- 
tomatically and  contin- 
ually without  the  loss 
of  a  pound  of  steam. 


mnc! 


ILUrorri 


ina 


Discharges  all  accu- 
mulating condensation 
whether  the  steam  gauge 
registers  0  or  20  pounds. 


The  Wright  "Victor"  Steam  Trap 

A  Continual  Ffow  Trap  For  Low  Pressures 

All  "Wright"  products  are  guaranteed  to  render  the  very  highest  possible 
service.  They  are  backed  by  a  reputation  gained  through  many  years  of 
just  such  service.  If  any  Wright"  device  fails  to  give  perfect  satisfaction, 
ship  it  back  "collect." 

Get  illustrated  Catalog  C-80  and  test 
one  out  for  a  month  at  our  expense. 

Wright  Manufacturing  Company 


72  Woodbridge  Street 


(710) 


Detroit  Michigan 
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Moments  With  The  Coal  Expert 


Introduce  Your 
Furnace  to  This  Age 
of  Specialty 

There  is  no  objection  to  the  purchase  of  coal  on  the  B.  T.  U. 
and  analysis  basis,  except  this  basis  is  not  complete  in  itself.  The 
question  of  fuel  for  a  power  plant  is  a  big  one,  and  involves  more 
than  analysis  and  B.  T.  U.'s.  Much  depends  on  the  furnaces,  grates, 
tlraft,  and  a  hundred-and-one  other  parts  of  the  equipment. 


In  view  of  different  power  plant  conditions,  eco- 
nomical operation  demands  that  the  selection  of  a 
fuel  be  preceded  by  a  special  study  and  test. 

There  is  a  better  plan  of  buying  coal— which 
might  properly  be  termed  "fitting  the  coal  to  the 
plant."    This  method  is  to  make  an  evaporation  test, 


wherein  the  various  coals  are  burned  and  records 
kept  of  the  ash,  steam-pressure  feed-water  tempera- 
ture, quantity  of  coal  consumed,  evaporation,  etc- 
At  the  end  of  the  tests  the  engineer  has  before  him 
a  scientifically  accurate  specification  of  the  coal  that 
will  generate  steam  best  and  cheapest  under  the 
plant  conditions. 


m 


I 


Our  Mechanical  Engineering  Department,  under  the  supervision  of 
Geo.  H.  Bayne,  M.  E.,  will  be  pleased  to  either  investigate  the  conditions  in 
your  plant  or  to  work  in  conjunction  with  you  in  making  coal  tests.  Our 
services  are  without  charge  and  without  obligation. 

A  test  of  this  kind  may  be  the  means  of  putting  your  plant  in  touch  with 
a  coal  that  will  greatly  reduce  your  fuel  expense.  And,  inasmuch  as  we  mine 
every  grade  of  steam  coal  found  in  Pennsylvania,  we  have  no  selfish  interest 
in  the  test  favoring  any  certain  grade. 

By  giving  "specialized"  coal  service,  we  have  saved  our  customers  money. 

We  are  anxious  to  show  you  what  we  can  do  for  you. 


KNG'.VE!  );';  ■■aoBi.f: 


A  request  will  bring  this  booklet.     Write 
or  use  the  coupon  below. 


m 


PENNSYLVANIA  COAL  AND  COKE  CORPORATION 


Whitehall  Building, 


NEW  YORK 


-Branches- 


Bo.ton,     141   Milk  Street  Philadelphia.     Land  Title  Building  Syracuse,     Union  Building 

Altoona,     Wilson  Building  Hartford,     36  Pearl  Street 


Please  send  me  at  once  a  copy  of  "The  Engineer's  Problem  in  Selecting  Coal.' 

My  Nane My  Position 

With Address 
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STRAIGHT  THROUGH 

No  Stuffing  Box. 

Patented  and  Patents  Pending 

Adopted  by  36  of  the 

. 

leading     Eailroads     in 

No  repairing. 

t^^^m*'                  .^^^^^^^^^B 

the  U.  S. 

Worked    under    a    live 

Eequires  no  packing. 

^K .    r^isst^^^^^M 

steam  test  of  250  lbs. 
pressure  before  leaving 

Easily  operated. 

factory. 

Self  grinding  seat. 

The  valve  is  composed 
of   a    top    and   bottom 

Straight  through  blow. 

^HL     ''mH^^h^          ''^^^^^^I 

bonnet,  a  disc,  a  lever, 
and  a  post  and   is   so 

^^B'   ^{^^^^^K                :^^H 

simple  that  a  moment's 

Everlasting. 

study  of  the  valve  itself 

will    irmnediately    con- 

Guaranteed. 

^^Ki^'                   U^^t 

vince  you  of  its  merit. 

^^^^^^H^^                       ^^^^^^^^^r 

The  only  perfect  Blow 

200,000    giving   perfect 

'^HHH'             '  "flH^^^^^ 

Off  Valve  on  the  mar- 

satisfaction. 

ket. 

250  lbs.  Pressure.       Guaranteed  Perfect  Se 

rvice. 

Everlasting 

Blow-Of f  Valve.     Will  ship  on 

30  days'  trial. 

Scully  Stee 

\  &  Iron  Compa 

iny,  Chicago 
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The  DEXTER  Valve  Reseating  Machine 


recuts  a  valve  seat  and  its  disc  exactly 
alike,  making  a  perfectly  tight  seat  for 
water  or  steam. 

The  operation  is  a  simple  matter. 

The  work  is  completed  in  a  few  minutes.  You  close 
the  valve  and  it 's  absolutely  tight.  The  valve  is  as  good 
as  new.  The  same  valve  can  be  reseated  from  10  to  20 
times,  saving  the  cost  of  a  new  valve  each  time. 

We  are  very  glad,  indeed,  to  send  a  Dexter  Machine 
on  30  days'  free  trial  to  anyone  who  is  properly  rated. 
You  can  use  the  machine  all  you  care  to  during  the  30 
days'  trial  and  then  return  it  at  our  expense  if  you  don't 
want  to  keep  it. 

Send  for  catalog  T-16. 


The  Leavitt  Machine  Co.,    -    Orange,  Mass.,.  U.  S.  A. 


"At  Christmas 
play  and 
make  good  cheer 


For  Christmas 
comes  but 
once  a  year" 


Class  "B"  Two  Feed 


Note  The  Double  Compartment 

The  model  illustrated  is  our  new  double  compartment  lubricator 
specially  designed  to  meet  the  needs  of  steam  driven  Air  Com- 
pressors and  Ammonia  and  Ice  Making-  Machinery.     This 

"McCord"  ^F^ed  Lubricator 

is  made  in  two  sizes,  two  capacities,  i  feed  in  each  compartment  for 
the  half  gallon  size;  two  feeds  in  each  compartment  for  the  gallon 
size. 

1  compartment  is  for  Steam  Cylinder  oil ;  the  other  for  Air  Cylinder 
oil.  This  eliminates  the  necessity  for  two  separate  lubricators. 
The  economy  is  apparent.     Test  one  for  a  month  free  of  charge. 

Writ*    today    for    Lubricator    Booklet  "M" 
and    details  of  oar  Free  Trial  Offer 

McCoRD  Manufacturing  Company 


NEW  YORK 


DETROIT  MICHIGAN 


CHICAGO 


208 
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Mass. 
National  Tube  Co.,  Pittsburgh,  P» 

CRANKPIN  TURNING  MACHINES. 
PORTABLE. 

Underwood  &  Co.,  H.  B.,  Phila- 
delphia,   Pa. 

CYLINDERS    REBORED. 

Underwood  &  Co.,  H.  B.,  Phila- 
delphia,   Pa. 

DIE    STOCKS. 

Armstrong    Mfg.    Co.,    Bridgeport. 

Conn.      "Forbes." 
Borden  Co.,  Warren  O.     "Beaver." 
Curtis    &    Curtis    Co.,    Bridgeport. 

Conn. 
Oster  Mfg.  Co.,  Cleveland,  Ohio. 
Toledo    Pipe    Threading    Machine 

Co.,    The,    Toledo,    Ohio. 

DRAWING  INSTRUMENTS. 

Keuffel     &     Esser     Co.,     Hoboken. 

N.  J. 
Starrett    Co.,    L.    S.,    Athol,    Mas» 

DRILLS,  TWIST. 

H.    A.    Rogers    &    Co.,    New    York. 

N.    Y. 

DYNAMOS  AND   MOTORS. 

American  Engine  Co.,  Boun* 
Brook,    N.    J. 

General  Electric  Co.,  Schenecta- 
dy,  N.   Y. 

Ridgway  Dynamo  &  Engine  Co.. 
Ridgway,    Pa. 

Sprague  Electric  Works.  New 
York. 

Westinghouse  Electric  &  Mfg.  Co.. 
Pittsburgh,  Pa. 


ECONOMIZERS. 

Green  Fuel  Economizer  Co.,  The. 
Matteawan,   N.  Y. 

EJECTORS.    ■ 

Lunkenheimer  Co.,  The,  Cincin- 
nati, Ohio. 

Penberthy  Injector  Co.,  Detroit. 
Mich.     "X-L — 96." 

Sherwood  Mfg.  Co.,  Buffalo,  N.  Y 

ELECTRIC  HOISTS. 

Sprague  Electric  Works,  New 
York. 
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^'Butter"  That  Flange  Joint 
With  Inertiaene  (777) 

Yes,  just  spread  your  gasket  on 
with  a  knife.  That's  the  Iner- 
tiaene way  the  quick  and  easy 
way.  For  steam,  water,  air,  am- 
monia, acid  and  alkali  use. 

Want  to  be  convinced?     We'll  give  you  60  days  trial. 
Write  for  literature  and  Agency  proposition 

Caledonian  Oil  Co.,  Inc., 

135  Front  St.,  New  York,  N.  Y. 


Smqoth-On 

Instruction  Book 


IRON  CEMENTS 

Permanently  stop  all  leaks  of 
steam,  water,  fire  or  oil ;  proved 
by  years  in  use. 

New  illustrated  instruction  book 
No.  12  free. 


SMOOTH-ON    MFG.  CO. 

JERSEY  CITY,  N.J. 

231  N.  Jefferson  St.,  Chicago         1221  Westinghouse  Building. 
36  Sacramento  St.,  San  Francisco,  Cal.  Pittsburgh 


BINDERS 


SAVE    YOUR 
PRACTICAL  ENGINEERS 

for  future  reference. 


We  can  furnish  you  an  inexpen- 
sive closed  back  binder  that  will  hold 
12  issues  of  reading  matter — Ask 
for  Closed  Back  at  85  cents 
each,  or  an  "Open  Back"  hind- 
er that  will  hold  24  issues  at  80 
cents  each.      Sent  Prepaid. 


537  SOUTH  DEARBORN  STREET 
CHICAGO 


When  You 
Know  How 
Easy  it  is 
To  Make 
A  Perfect 
Joint  with 


As  Simple  as  Driving  Nails 


A  Box  of 
Samples 
Free  for 
Testing 


TPAPE  IVARK 


BRISTOL'S 

R  EG.  U.  S.  PAT.  OFFICE. 

Patent  Steel  Belt  Lacing 


you'll  save  a  lot  of  time  and 
trouble.  Just  a  few  smart  taps 
with  your  hammer  and  the  job 
is  done  to  '  'stay. 

Just  to  show  you  how  easy  it  is, 
WE'LL  SEND  YOU  A  SAMPLE 
BOX  FREE — enough  fasteners  for  a 
good  test. 

Write  for  them  at  once. 


4875 


The  Bristol  Company 

Waterbury,  Conn. 


152 


CRESSON-MORRIS 
Transmission  Machinery 

We  are  a  lot  more  careful  in  making 
our  castings  than  we  have  to  be — 
but,  you  get  the  benefit. 

Shafting — Rope  Transmission — Ma- 
chine Moulded  Iron  or  Steel  Gears 
for  Heavy  Service. 

Cresson-Morris  Company 

Successors  to  George  V.  Cresson  Co. 
Engineers  —  Founders  —   Machinists 

PHILADELPHIA,  PA. 

New  York  Office:     90  West  Street 
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■JLECTRICAJL    MACHINERY    AND 
8UPPI.IB8. 

EnffberK'a  Electrical  &  Mechanical 
Wk«.,    St.    Joseph,    Mich. 

General  Electric  Co.,  Schenectady, 
N.    Y. 

Johns-Manvllle  Co.,  H.  W.,  New 
York. 

Standard  Motor  Const.  Co.,  Jer- 
sey City.  N.  J. 

Sprague  Electric  Works,  New 
York.  ^      ^ 

Westlnghouse  Electric  &  Mfg.  Co., 
Pittsburgh,  Pa. 

BNOINE  REPAIRS. 

Underwood  &  Co.,  H.  B.,  Phila- 
delphia, Pa. 

■NGINE8,  GAS  AND  GASOLINE. 

Alberger  Gas  Engine  Co.,  BuHalo, 
N-    Y.  ... 

A.llis  -  Chalmers  Manufacturing 
Company,   Milwaukee,   Wise. 

American  Well  Works,  The,  Au- 
rora,   111. 

ENGINES,  STEAM. 

Alll»  -  Chalmers  Manufacturing 
Company,   Milwaukee,  Wise. 

American  Blower  Co.,  Detroit, 
Mich.  „ 

American  Engine  Co.,  Bound 
Brook,  N.   J. 

American  Well  Works,  The,  Au- 
rora, 111. 

Bates    Machine    Co.,    Jollet,    111. 

Ball    Engine    Co.,    Erie,    Pa. 

Brownell   Co.,   The,   Dayton,   O. 

De  Laval  Steam  Turbine  Co., 
Trenton,   N.   J.  _     , 

Griscom-Bussell  Co.,  New  York, 
N.  Y. 

Harrlsburg     Foundry    &    Machine 
Works,  Harrlsburg,  Pa. 
"Flemlng-Harrisburg." 

Hooven,  Owens,  Rentscheler  Co., 
Hamilton,  O.     "Hamilton-Cor- 

Mcintosh  &  Seymour  Co.,  Auburn, 
N.    Y.      "Sargent." 

Providence  Engineering  Works, 
Providence,  R.  I.  "Bice  & 
Sargent." 

Rldgway  Dynamo  &  Engine  Co., 
Ridgway,  Pa. 

Bklnner  Engine  Co.,   Erie,  Pa. 

Vllter   Mfg.    Co.,   The,    Milwaukee. 

Westlnghouse  Machine  Co.,  Pitts- 
burgh, Pa. 

■NOINE  STOPS. 

Consolidated  Engine  Stop  Co., 
Inc.,  New  York,   N.   T. 

Strong,  Carlisle  &  Hammond  Co., 
Cleveland,  O. 

ENGINE  VALVES. 

Baker  Valve  Co.,  Minneapolis, 
Minn.     "Baker." 

EVAPORATORS. 

Griscom-Russell    Co.,    New    York, 

N.   Y. 

EXHAUST  HEADS. 

Boylston  Steam  Specialty  Co., 
Chicago,    111. 

Burt  Mfg.  Co.,  Akron,  O.  Stand- 
ard." 

Direct  Separator  Co.,  Syracuse, 
N.  T.  „  ,.     ^ 

Hoppes    Mfg.    Co.,    Springfield,    O. 

Robertson  &  Sons,  Jas.  L.,  New 
York. 

Wright  Mfg.  Co.,  Detroit,  Mich. 
"Cyclone." 

EXTRACTORS,  OIL  AND  GREASE. 

Boylston     Steam     Specialty     Co., 
Chicago,    111. 
FANS,  ELECTRIC. 
General  Electric  Co.,  Schenectady, 

Bprague      Electric     Worka,      Now 

York. 
Westlnghouse  Electric  &  Mfg.  Co., 
PltUburgh,    Pa. 

FANS,     EXHAUST     AND     VENTI- 
LATING. 

American  Blower  Co.,  Detroit, 
Mich. 

Anderson  Co.,  The  V.  D.,  Cleve- 
land, Ohio. 

Burt  Mfg.   Co.,   Akron,   Ohio. 

Green  Fuel  Economizer  Co.,  The, 
Matteawan,   N.    Y. 

Sprague  Electric  Worka,  New 
York. 

FEED  WATER  CONTROLLERS. 

Chaplin-Fulton  Mfg.  Co.,  Pitts- 
burgh, Pa.     "Vigilant." 

Squires  Co.,  The  C.   B.,  Cleveland. 

Strong,  Carlisle  &  Hammond  Co., 
Cleveland,   O. 

Williams  Gauge  Co.,  Pittsburgh, 
Pa. 

FEED  WATER  FILTERS. 

Elliott   Company,    Pittsburgh,    Pa. 


Grlscom-Russell  Co.,  New  York, 
N.    Y. 

Lagonda  Mfg.   Co.,   Springfield,   O. 

Scalfe  &  Sons  Co.,  Wm.  B.,  Pitts- 
burgh,   Pa. 

FEED     WATER     HEATERS     AND 
PURIFIERS. 

Alberger  Heater  Co.,  Buffalo, 
N.    Y. 

Bates  Machine  Co.,  Jollet,  111. 
"Cookson." 

Blake  &  Knowles  Steam  Pump 
Works,    New    York,    N.    Y. 

Casey-Hedges  Co.,  The,  Chat- 
tanooga,  Tenn. 

Brownell    Co.,    The,    Dayton,    Ohio. 

Elliott    Co.,    Pittsburgh,    Pa. 
"Pittsburgh." 

Grlscom-Russell  Co.,  New  York, 
N.    T. 

Harrison  Safety  Boiler  Works, 
Philadelphia,    Pa. 

Hoppes  Mfg.  Co.,  Springfield,  O. 

National  Pipe  Bending  Co.,  New 
Haven,  Conn. 

Open  Coil  Heater  &  Purifier  Co., 
Indianapolis,    Ind.       "Stickle." 

Robertson  &  Sons,  Jas.  L.,  New 
York. 

Scalfe  &  Sons  Co.,  Wm.  B.,  Pitts- 
burgh,   Pa. 

Sims  Co.,  The,  Erie,  Pa. 

Stewart  Heater  Co.,  Buffalo,  N.  Y. 
"Otis." 

Wheeler  Condenser  &  Engineering 
Co.,   Carteret,   N.   J. 

Wheeler  Mfg.  Co.,  C.  H.,  Phila- 
delphia,   Pa. 

FILTERS,  OIL. 

Bowser  &  Co.,  Inc.,  S.  F.,  Fort 
Wayne,  md. 

Burt  Mfg.  Co.,  Akron,  O.    "Cross." 

Elliott    Company,    Pittsburgh,    Pa. 

Rlchardson-Phenlx  Co.,  Milwau- 
kee,   Wis. 

Robertson  &  Sons,  Jas.  L.,  New 
York. 

Sims   Co.,    The,    Erie,    Pa. 

Wright  Mfg.   Co.,  Detroit,   Mich. 

FIRE  BRICK. 

Betson     Plastic     Fire     Brick     Co., 

Rome,  N.  Y. 
Dixon    Crucible    Co.,    Jos.,    Jersey 

City,  N.  J. 
Harbison-Walker  Refractories  Co., 

Pittsburgh,    Pa. 
McLeod  &  Henry  Co.,  Troy,  N.  Y. 

FIRE  TOOLS. 

Indestructo  Fire  Tool  Co.,  Phila- 
delphia,  Pa. 

FITTINGS,  AMMONIA. 

Wolf   Co.,    Fred    W.,    Chicago,    111. 

FITTINGS,  FLANGE  AND  PIPE. 

American  District  Steam  Co., 
Lockport,    N.    Y. 

Best   Mfg.    Co.,    Pittsburgh,    Pa. 

Direct   Separator   Co.,    Syracuse. 

Goulds  Mfg.  Co.,  Seneca  Falls, 
N.   Y. 

Jefferson  Union  Co.,  Lexington, 
Mass. 

Kroeschell  Bros.  Co.,  Chicago,  III. 

Lunkenhelmer  Co.,  The,  Cincin- 
nati,   Ohio. 

National  Tube  Co.,  Pittsburgh,  Pa. 

Williams  Valve  Co.,  D.  T.,  Cin- 
cinnati,  O. 

FLANGES,     CAST     AND     MALLE- 
ABLE. 

Best    Mfg.    Co.,    Pittsburgh,    Pa. 
Direct   Separator   Co.,    Syracuse. 
National  Tube  Co.,  Pittsburgh,  Pa. 
Scully   Steel   &  Iron  Co.,   Chicago, 
111. 

FLOOR  STANDS. 

Nelson  Valve  Co.,  Philadelphia. 
Pa. 

Lunkenhelmer  Co.,  The,  Cincin- 
nati, O. 

FLOATS. 

Anderson  Co.,  The  V.  D.,  Cleve- 
land,  Ohio. 

Reliance  Gauge  Column  Co., 
Cleveland,  O. 

FLUE  CLEANERS. 

Bayer    Steam     Soot     Blower     Co., 

St.   Louis,   Mo. 
Johns-Manville    Co.,    H.    W.,    New 

York. 
Lagonda  Mfg.   Co.,   Springfield,   O. 
Sherwood  Mfg.  Co.,  Buffalo,  N.  Y. 
Stewart  Heater  Co.,  Buffalo,  N.  Y. 

FURNACES. 

Casey-Hedges  Co.,  The,  Chat- 
tanooga, Tenn. 

Green  Engineering  Co.,  Chicago, 
111. 

McClave-Brooks  Co.,  Scranton,  Pa. 

Murphy  Iron  Wks.,  Detroit,   Mich. 

GASKETS. 

Caledonian     Oil     Co.,     Inc.,     New 

York,    N.    Y. 
Diamond  Rubber  Co.,  The,  Akron, 

Ohio. 


Durabla  Mfg.  Co.,  New  York,  N.  Y. 

Goef'!''  GnskPt  «•  Packing  Co., 
New   Brunswick,    N.    J. 

Jenkins  Bros.,  iNew   ITorK..      "96." 

Johns-Manvile  Co.,  H.  W.,  New 
York. 

Johns-Pratt  Co.,  Hartford,  Conn. 
"Vulcabeston." 

McCord  Mfg.  Co.,  Detroit,  Mich. 

N.  Y.  Belting  &  Packing  Co.,  Ltd., 
New    York. 

Peerless  Rubber  Mfg.  Co.,  New 
York. 

Quaker  City  Rubber  Co.,  Philadel- 
phia.     "P.    P.    P.,"    "Ebonite." 

Smooth-On   Mfg.   Co.,   Jersey  City. 

Standard  Mfg.  &  Supply  Co,  Phil- 
adelphia, Pa. 

GAS    PRODUCERS. 

Westlnghouse  Machine  Co.,  PlttjB- 
burgh.    Pa. 

GAUGES,  DIFFERENTIAL. 

Ashton    Valve    Co.,    Boston,    Mass. 
Bristol  Co.,  Waterbury,  Conn. 
Industrial     Instrument    Co.,     Fox- 
boro,    Mass. 

GAUGES,  DRAFT. 

Bristol    Co.,    Waterbury,    Conn. 
Industrial     Instrument    Co.,     Fox- 
boro,   Mass. 

GAUGES,  PRESSURE. 

Ashton  Valve  Co.,  Boston,  Mass. 

Bristol  Co.,   Waterbury,   Conn. 

American  Well  Works,  The,  Au- 
rora,  111. 

Industrial  Instrument  Co.,  Fox- 
boro,   Mass. 

Lunkenhelmer   Co.,    Cincinnati,    O. 

GAUGES,  RECORDING. 

Ashton  Valve  Co.,  Boston,  Mass. 

Bristol  Co.,  The,  Waterbury,  Conn. 

Industrial  Instrument  Co.,  Fox- 
boro,   Mass. 

Williams  Valve  Co,.  D.  T.,  Cin- 
cinnati,  O. 

GAUGES,  WATER. 

American   Injector   Co.,    Detroit. 

Detroit  Lubricator  Co.,  Detroit. 

Huyette  Co.,  The  Paul  B.,  Phila- 
delphia,   Pa.      "P.    B.    H." 

Industrial  Instrument  Co.,  Pox- 
boro,    Mass. 

Jenkins  Bros.,   New  York. 
"Graber." 

Lunkenhelmer  Co.,  The,  Cincin- 
nati,   O. 

Penberthy  Injector  Co.,  Detroit. 

Powel   Co.,   Wm.,   Cincinnati,    O. 

Reliance  Gauge  Column  Co., 
Cleveland,   Ohio. 

Williams  Valve  Co.,  D.  T.,  Cin- 
cinnati, Ohio. 

GAUGES,      WATER     LEVEL      RE- 
CORDING. 

Bristol  Co.,  Waterbury,  Conn. 
Industrial    Instrument    Co.,    Fox- 
boro,  Mass. 

GAUGE  COCKS. 

American   Injector  Co.,   Detroit. 

Detroit    Lubricating    Co.,    Detroit. 

Huyette  Co.,  The  Paul  B.,  Phila- 
delphia,   Pa.      "P.    B.    H." 

Jenkins  Bros.,  New  York. 

Lunkenhelmer  Co.,  The,  Cincin- 
nati, Ohio. 

Nason  Mfg.  Co.,  New  York. 

Nicholson  &  Co.,  H.  W.,  Wllkes- 
Barre,   Pa, 

Penberthy    Injector    Co.,    Detroit. 

Powell   Co.,   The  Wm.,   Cincinnati. 

Reliance  Gauge  Column  Co., 
Cleveland,   Ohio. 

Sherwood  Mfg.  Co.,  Buffalo,  N.  Y. 

Williams  Valve  Co.,  D.  T.,  Cincin- 
nati, Ohio. 

Wright  Mfg.   Co.,   Detroit,  Mich. 

GAUGE  GLASSES. 

Durabla  Mfg.  Co.,  New  York,  N.  T. 

Lunkenhelmer  Co.,  The,  Cincin- 
nati, Ohio. 

Peerless  Rubber .  Mfg.  Co.,  New 
York. 

Quaker  City  Rubber  Co.,  Phila- 
delphia, Pa. 

H.  A.  Rogers  &  Co.,  New  York, 
N.   Y. 

Williams  Valve  Co.,  D.  T.,  Cincin- 
nati,  Ohio. 

GAUGE  TESTERS. 

Ashton   Valve   Co.,    Boston,    MaM. 


GENERATING  SETS. 

AUia  -  Chalmers         Manufacturing 

Company,   Milwaukee,  Wise. 
American      Engine      Co.,      Bound 

Brook,    N.    J. 


Engberg's  Electrical  &  Mechanical 
Wks.,     St     Joseph.     Mich. 

Ridgway  Dynamo  &  Engine  Co., 
Ridgway,    Pa. 

Westlnghouse  Electric  &  Mfg.  Co., 
Pittsburgh,    Pa. 

GOVERNORS,    PUMP. 

Boylston      Steam      Specialty      Co., 

Chicago,    111. 
Chaplin    Fulton    Mfg.    Co.,    Pltt»- 

burgh.    Pa.      "Fulton." 
Dean    Bros.    Steam    Pump    Work*, 

Indianapolis,    Ind. 
d'Este   Co.,    Julian,    Boston,    Maas. 
Foster    Engineering    Co.,    Newark 
Mason      Regulator      Co.,      Boston. 

Mass. 
Squires  Co.,   The  C.   B.,  Cleveland 
Strong,   Carlisle  &   Hammond  Co.. 

Cleveland,   Ohio. 
Williams    Gauge    Co.,    Pittsburgh. 

Pa. 

GRAPHITE. 

Dixon  Crucible  Co.,  Jo».,  Jersej 
City,    N.    J.     "Ticonderoga." 

GRAPHITE   PRODUCTS. 

Graphite  Lubricating  Co.,  Bound 
Brook,    N.    J. 

GRAPHITED   GREASE. 

Dixon    Crucible    Co.,    Jos.,    Jerse; 

City,    N.    J. 
Swain  Lubricator  Co.,  Chicago,  111. 

GRATES. 

Casey-Hedges  Co.,  The,  Chat- 
tanooga,  Tenn. 

Green  Engineering  Co.,  Chlcaco. 
111. 

Kelly  Foundry  &  Mach.  Work* 
Goshen,   Ind. 

Martin  Grate  Co.,  The,  Chicago, 
111. 

McClave-Brooks  Co.,  Scranton,  Pa. 

GREASE. 

Albany  Lubricating  Co.,  Neir 
York.      "Albany." 

Cook's  Sons,  Adam,  New  York. 
"Albany." 

Dixon  Crucible  Co.,  Jos.,  JerB«7 
City,   N.   J. 

Keystone  Lubricating  Co.,  Phila- 
delphia,  Pa, 

Swain  Lubricator  Co.,  Chicago,  IH. 

GREASE   CUPS. 

(See    Oil   and    Grease   Cups.) 

HANGERS. 

Cresson,  Morris  Co.,  Phlladelphiai, 
Pa. 

HEATING  APPARATUS. 

American     Blower     Co.,      Detroit. 

Mich. 
Brown    Hoisting     Machinery    Co.. 

Cleveland,    Ohio. 
Ingersoll-Rand    Co.,    New    York. 
Sprague     Electrical     Works,     New 

York. 

HOISTS,    ELECTRIC. 

Brown     Hoisting     Machinery     Co., 

Cleveland,   Ohio. 
Sprague      Electric      Works,      New 

York. 

HOSE,  ARMORED. 

Sprague  Electric  Works,  Now 
York. 

HOSE. 

Diamond  Rubber  Co.,  The,  Akron. 
Ohio. 

Goodyear  Tire  &  Rubber  Co., 
Akron,    Ohio. 

N.  Y.  Belting  &  Packing  Co.,  Ltd., 
New  York. 

Peerless  Rubber  Mfg.  Co.,  New 
York.      "Perfected." 

Quaker  City  Rubber  Co.,  Phila- 
delphia,  Pa. 

ICE   MACHINE   REPAIRS. 

Underwood  &  Co.,  H,  B.,  Phila- 
delphia,   Pa. 

ICE   MAKING   AND   REFRIGERA- 
TING   MACHINERY. 

Wolf  Co.,  Fred  W.,  Chicago,  111. 

INDICATORS,  ENGINE. 

Robertson  &  Sons,  James  L.,  New 
York.    "Robertson-Thompson." 

Trill  Indicator  Co.,  Corry,  P*. 
"Trill."       "Triumph." 

INDICATORS,  SPEED. 

Industrial     Instrument    Co.,     Fox- 

boro,   Mass. 
Starrett  Co.,  L.  S.,  Athol,  Mass. 

INJECTORS    AND    INSPIRATOBS. 

American   Injector   Co.,    Detroit. 
Jenkins    Bros.,    New    York,    "Sell- 
ers." 
Lunkenhelmer   Co.,    Cincinnati,    O. 
Penberthy  Injector  Co.,  Detroit, 
Powell   Co.,   The  Wm.,   Cincinnati. 
Sherwood  Mfg.  Co.,  Buffalo,  N.  T. 

INSTRUMENTS,  MATHEMATICAL. 

Keuffel     &     Esser    Co.,     Hoboken, 

N.    J. 
Starrett  Co.,  L.  S.,  Athol,  Mass. 
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LOOK  FOR 
THE  NAME 
ON  THE  NUT 


Fill  out  this  coupon 
now  and  mail  it  to 
us.  It'll  fetch  you 
the  real  facts  about 
Jefferson  Unions. 


JEFFERSON   UNIONS 

Will  Take  the  Load  Off  Your  Shoulders 


What  brings  the  gray  into  your  hair? 
face?    The  stoop  to  your  shoulders? 


The  lines  into  your 


It's  the  little  troubles.  The  myriad  of  little  annoyances 
added  one  onto  the  other. 

And  there  is  no  more  aging  an  annoyance  than  that  with 
unions — leaky  unions.  There  can  be  so  many  leaks  at  once — 
as  if  the  unions  all  took  it  upon  themselves  at  the  same  mo- 
ment to  pester  you. 


Why  Endure  It 


When  you  can  end  your  leak  troubles  with  Jefferson  Unions? 
Lots  of  other  engineers  have  done  so.  And  their  faces  have 
grown  clearer  of  lines,  their  sleep  easier,  their  shoulders 
straighter.    They  have  sloughed  off  a  lot  of  trouble. 

Say  to  your  jobber — ''Jefferson"  Unions. 

JEFFERSON  UNION  COMPANY 

30  Fletcher  Street  Lexington,  Mass. 


V 


JEFFERSON  UNION  COMPANY,  Lexington,  Mass. 

Please  send  me  latest  catalog  of  Jefferson   Unions. 

Name  and   Position   

Firm  Name    

Address 


I  _^ PE-12-15-1_3_  J 


JEFFERSON  UNION 
45"  EUBOW 

Male  and  female. 
Combines  advan- 
tages of  all  female 
union  elbow  and 
male  and  female 
union. 
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INSULATION. 

Johns-Manvllle  Co.,  H.  W..  New 
York. 

INSUL,ATION,  COBKBOABD. 

Armstrong  Cork  Co.,  Pittsburgh, 
Pa. 

tNSULATION,  COI.D  STORAGE. 

Armstrong  Cork  Co.,  Pittsburgh, 
Pa. 

JOINTS,  EXPANSION. 

Griscom-Russell  Co.,  New  York, 
N.   Y. 

Lunkenheimer  Co.,  The  Cincin- 
nati,   Ohio. 

National  Tube  Co.,  Pittsburgh,  Pa. 

Powell   Co.,   The   Wm.,   Cincinnati. 

Wheeler  Mfg.  Co.,  C.  H.,  Phila- 
delphia,  Pa 

LAMPS,  INCANDESCENT. 

Johns-Manvllle    Co.,    H.    W.,    New 

York. 
Westlnghouse  Electric  &  Mfg.  Co., 

Pittsburgh,   Pa. 

LEAD,  BLACK. 

Dixon  Crucible  Co.,  Jos.,  Jersey 
City,   N.   J. 

LIGHTING    SYSTEMS. 

Westlnghouse  Electric  Mfg.  Co., 
Pittsburgh,    Pa. 

LINK  BELT. 

Morse  Chain  Co.,  Ithaca,  N.  Y. 

LUBRICANTS. 

Albany  Lubricating  Co.,  New 
York,    N.    Y. 

Cook's  Sons,  Adam,  New  York. 
"Albany    Grease." 

Dearborn  Chemical  Co.,  Chicago, 
111. 

Dixon  Crucible  Co.,  Jersey  City. 

Keystone  Lubricating  Co.,  Phila- 
delphia, Pa. 

Ht»/.i    UTin    TJor-i^iTiE-  r-o..   nptroit. 

Swain    Lubricator    Co.,    Chicago. 

LUBRICATING    GRAPHITE. 

Dixon  Crucible  Co.,  Jos.,  Jersey 
City,   N.   J. 

LUBRICATING  OIL  CABINETS. 

Bowser  &  Co.,  Inc.,  S.  F.,  Fort 
Wayne,   Ind. 

LUBRICATORS. 

American   Injector   Co.,    Detroit. 

American  Well  Works,  The,  Au- 
rora, 111. 

Cook's   Sons,    Adam,    New   York. 

Detroit   Lubricator   Co.,   Detroit. 

Graphite  Lubricating  Co.,  Bound 
Brook,   N.   J. 

Keystone  Lubricating  Co.,  Phila- 
delphia, Pa. 

Lunkenheimer   Co.,    Cincinnati,    O. 

Manzel  Bros.  Co.,  Buffalo,  N.  Y. 

Michigan  Lubricator  Co.,  Detroit, 
Mich.      "Michigan   Cyclone." 

McCord    Mfg.    Co.,    Detroit,    Mich. 

Powell  Co.,  The  Wm.,  Cincinnati. 
Ohio.     "Trojan." 

Rlchardson-Phenlx  Co.,  Milwau- 
kee,   Wis. 

Sherwood  Mfg.  Co.,  Buffalo,  N.   Y. 

.'St.-nhftnson   Mfg.   Co..   Albnny. 

Swain   Lubricator   Co.,    Chicago. 

Williams  Valve  Co.,  D.  T.,  Cin- 
cinnati, O, 

LUBRICATORS,  FORCE  FEED. 

Greene,  Tweed  &  Co.,  New  York, 
N.  Y.      "Rochester." 

Lunkenheimer  Co.,  The,  Cincin- 
nati,   Ohio. 

Rlchardson-Phenlx  Co.,  Milwau- 
kee,  Wis. 

MECHANICAL  DRAFT  APPARA- 
TUS. 

American     Blower     Co.,      Detroit, 

Mich. 
Green    Fuel    Economizer    Co.,    The 

Matteawan,  N.  Y. 

MOTORS. 

Electric      Machinery      Co.,       Minne- 
apolis,   Minn. 

OIL. 

Albany      Lubricating      Co.,       New 

York.     "Albany." 
Cook's    Sons.     Adam,     New     York, 

"Albany." 

OIL  AND  GREASE  CUPS. 

Albany  Lubricating  Co.,  New 
York.      "Albany." 

American   Injector   Co.,    Detroit. 

Cook's  Sons,  Adam,  New  York. 
"Albany." 

Detroit   Lubricator   Co.,    Detroit. 

Keystone  Lubricating  Co.,  Phila- 
delphia,  Pa. 

Lunkenheimer   Co.,    Cincinnati,    O. 


Penberthy  Injector  Co.,  Detroit. 
Powell  Co.,  The  Wm.,  Cincinnati. 
iabprwoorl  Mfer.  (^n..  ■Ruffnio.  N.  Y. 
Swain  Lubricator  Co.,  Chicago. 
Williams  Valve  Co.,  D.  T.,  Cincin- 
nati, O. 

OIL  TANKS. 

Bowser  &  Co.,  Inc.,  S.  F.,  Fort 
Wayne,  Ind. 

Burt   Mfg.   Co.,   Akron,   O. 

Elliott    Company,    Pittsburgh,    Pa. 

Manzel    Bros.    Co.,    Buffalo,    N.    Y. 

Rlchardson-Phenlx  Co.,  Milwau- 
kee,   Wis. 

Wright  Mfg.   Co.,   Detroit,   Mich. 

OILING    SYSTEMS. 

Bowser    &    Co.,    Inc.,    S.    F.,    Fort 

Wayne,    Ind. 
Elliott    Company,    Pittsburgh,    Pa. 
Lunkenheimer    Co.,     The,     Cincin- 

naH.     Ohio 

Ricliardson-Phenix  Co.,  Milwau- 
kee,   Wise. 

PACKINGS,  METALLIC. 

Durabla  Mfg.  Co.,  New  York,  N.  Y. 
Goetze     Gasket     &     Packing     Co., 

New    Brunswick,    N.    J. 
Holmes      Metallic      Packing      Co., 

Wilkes  Barre,    Pa. 
Steel    Mill    Packing    Co.,    Detroit. 

"Safety." 
Swain  Lubricator  Co.,  Chicago,  111. 

PACKING,   PISTON  AND   ROD. 

Diamond  Rubber  Co.,  The,  Akron, 

Ohio. 
Durabla  Mfg.  Co.,  New  York,  N.  Y. 
Eureka    Packing    Co.,    New    York, 

Goodyear  Tire  &  Rubber  Co., 
Akron,    Ohio. 

Greene,  Tweed  <&  Co.,  New  York, 
N.   Y. 

N.  Y.  Belting  &  Packing  Co., 
Ltd.,  New  York.    "Karbonlte." 

Peerless  Rubber  Mfg.'  Co.,  New 
York.      "Rainbow,"    "Eclipse." 

Quaker  City  Rubber  Co.,  Philadel- 
phia,   "Ebonite,"     "P.    P.    P." 

Steel  Mill  Packing  Co.,  Detroit, 
Mich. 

Vanda  Company,  New  York,  N.  Y. 

PACKINGS,  SHEET. 

Diamond  Rubber  Co.,  The,  Akron, 

Ohio. 
Durabla  Mfg.  Co.,  New  York,  N.  Y. 
Endura     Mfg.     Co.,     Philadephia, 

Pa. 
Goetze     Gasket     &     Packing     Co., 

New     Brunswick,     N.     J. 

"Goetzerit." 
Graton       &       Knight       Mfg.       Co., 

■^ATnT-ppp+or.    Mn<is. 

Goodyear  Tire  &  Rubber  Co., 
Akron,    Ohio. 

Johns-Fratt  Co.,  Hartford,  Conn. 
"Vulcabeston." 

Jenkins  Bros.,  New  York.  Jen- 
kins   "96."     "Jenarca." 

Johns-Manvllle  Co.,  H.  W.,  New 
York. 

N.  Y.  Belting  &  Packing  Co., 
Ltd.,  New  York.     "Karbonlte." 

Peerless  Rubber  Mfg.  Co.,  New 
York.      "Rainbow,"    "Eclipse." 

Quaker  City  Rubber  Co.,  Phila- 
delphia.  "Ebonite."  "P.  P.  P." 

Robertson  &  Sons,  Jas.  L.,  New 
York.       "Eureka." 

Vanda  Company,  New  York,  N.  Y. 

PACKING,   VALVE    STEM. 

Goetze  Gasket  &  Packing  Co., 
New   Brunswick,    N.    J. 

Greene,  Tweed  &  Co.,  New  York, 
N.    Y. 

Steel  Mill  Packing  Co.,  Detroit, 
Mich. 

PAINT,  GRAPHITE. 

Dixon  Crucible  Co.,  Jos.,  Jersey 
City,  N.  J. 

PIPE  BENDING. 

National  Pipe  Bending  Co.,  New 
Haven,  Conn. 

PIPE  COILS,  IRON  AND  BRASS. 

National  Pipe  Bending  Co.,  New 
Haven,   Conn. 

PIPE    COVERINGS. 

Armstrong    Cork    Co.,    Pittsburgh, 

Pa. 
Johns-Manvllle    Co.,    H.    W.,    New 

York. 
Michigan  Pipe  Co.,  The,  Bay  City, 

Mich. 

PIPE   CUTTERS. 

Armstrong    Mfg.    Co.,    Bridgeport. 
Curtis    &    Curtis    Co.,    Bridgeport, 

Conn.     "Forbes." 
Oster  Mfg.  Co.,  Cleveland,   Ohio. 
Toledo  Pipe  Threading  Mach.   Co., 

The,  Toledo,  Ohio. 


PIPE     LINE     MEASURES,     SELF- 
REGISTERING. 

Bowser    &    Co..    Inc.,    S.    F.,    Fort 
Wayne,    Ind. 


PIPE  THREADING  JMACHINES. 

Armstrong  Mfg.  Co.,  Bridgeport. 
Borden  Co.,  Warren,  O.    "Beaver." 
Curtis    &    Curtis    Co.,    Bridgeport, 

Conn. 
Oster    Mfg.    Co.,    Cleveland,    O. 
Toledo  Pipe  Threading  Mach.   Co., 

The,   Toledo,   Ohio. 


PIPE,  WOOD. 

American  District  Steam  Co., 
Lockport,   N.    Y.      "Standard." 

Michigan  Pipe  Co.,  Bay  City, 
Mich. 


PIPE,  WROUGHT. 

National  Tube  Co.,  Pittsburgh,  Pa. 

PLANIMETERS. 

Ashton  Valve  Co.,  Boston,  Mass. 
Robertson    &    Sons,    Jas.    L.,    New 
York.      "Willis." 

PLUMBAGO. 

Dixon  Crucible  Co.,  Jos.,  Jersey 
City,  N.  J. 

POWER  TRANSMISSION. 

American  Mfg.  Co.,  Brooklyn, 
N.    Y. 

American  Pulley  Co.,  The,  Phila- 
delphia,  Pa. 

American  Steel  &  Wire  Co.,  Chi- 
cago,  III. 

Columbian  Rope  Co.,  Auburn, 
N.     Y. 

Cresson,  Morris  Co.,  Philadelphia, 
Pa. 

Diamond  Rubber  Mfg.  Co.,  Akron, 
Ohio. 

Graton  &  Knight  Mfg.  Co., 
Worcester,  Mass. 

Johns-Manvllle  Co.,  H.  W.,  New 
York,    N.    Y. 

Morse   Chain   Co.,   Ithaca,   N.   Y. 

New  York  Belting  &  Packing  Co., 
Ltd.,    New    York,    N.    Y. 

Peerless  Rubber  Co.,  New  York. 

Quaker  City  Rubber  Co.,  Phila- 
delphia,   Pa. 

Schieren  Co.,  Chas.  A.,  New  York, 
N.    Y. 

Sprague  Electric  W'ks,  New  York, 
N.    Y. 

St.  Louis  Cordage  Mills,  St.  Louis, 
Mo 

PRESSURE  REGULATORS. 

Dean    Bros.    Steam    Pump    Works, 

Indianapolis,     Ind. 
d'Este  Co.,  Julian,  Boston.  "Curtis." 
Elliott    Company,    Pittsburgh,    Pa. 
Foster    Engineering    Co.,    Newark. 
Hughson      Steam      Specialty      Co., 

Chicago,     111.       "Eclipse." 
Lytton     Mfg.      Corporation,      New 

York,   N.   Y. 
Mason      Regulator      Co.,      Boston, 

Mass. 
Robertson    &    Son.,    Jas.    L.,    New 

York. 
Schade   Valve   Mfg.    Co.,    Philadel- 
phia,  Pa. 
Squires  Co.,   The  C.   B.,   Cleveland. 
Strong,   Carlisle  &   Hammond   Co., 

Cleveland,    O. 


PULLEYS. 

American  Pulley  Co.,  The,  Phila- 
delphia, Pa. 

American  Well  Works,  The,  Au- 
rora,   111. 

Columbian  Rope  Co.,  Auburn, 
N.    Y. 

Cresson,  Morris  Co.,  Philadelphia, 
Pa. 


PULLEYS,  FRICTION  CLUTCH. 

American  Well  Works,  The,  Au- 
rora,   111. 

PULLEYS,   STEEL. 

American  Pulley  Co.,  The,  Phila- 
delphia,  Pa. 

Cresson,  Morris  Co.,  Philadelphia, 
Pa. 

PUMPING    ENGINES,    WATER. 
WORKS. 

American  Well  Works,  The,  Au- 
rora,   111. 

PUMP  LEATHERS. 

Graton  &  Knight  Mfg.  Co., 
Worcester,  Mass. 


PUMPS. 

American  Steam  Pump  Co.,  Bat- 
tle Creek,  Mich.  "Marsh"  and 
"American." 

American  Well  Works,  The,  Au- 
rora.  111. 

Cameron  Steam  Pump  Works, 
A.    S.,    New    York,    N.    Y. 

Dean  Bros.  Steam  Pump  Works, 
Indianapolis,    Ind. 

De  Laval  Steam  Turbine  Co.. 
Trenton,     N.    J. 

Deming  Co.,  The,  Salem,   Ohio. 

Ford  Co.,  Thos.  P.,  New  York,  N.  Y. 

Goulds  Mfg.  Co.,  Seneca  Falls, 
N.  Y. 

Morris  Machine  Wks.,  Baldwins- 
ville,   N.   Y. 

Stewart   Heater   Co.,  Buffalo,  N.  Y. 

Wagener  Steam  Pump  Co.,  Can- 
ton,  Ohio. 

Wheeler  Mfg.  Co.,  C.  H.,  Phila- 
delphia,   Pa. 

Wheeler  Condenser  &  Engineering 
Co.,   Carteret,   N.   J. 


PUMPS,  BOILER  FEED. 

American  Steam  Pump  Co.,  Bat- 
tle Creek,  Mich.  "Marsh"  and 
"American." 

American  Well  Works,  The,  Au- 
rora,  111. 

Cameron  Steam  Pump  Wks.,  A. 
S.,    New   York,    N.    Y.  

De  Laval  Steam  Turbine  Co., 
Trenton,   N.   J. 

Dean  Bros.  Steam  Pump  Works, 
Indianapolis,  Ind. 

Ford  Co.,  Thos.  P.,  New  York,  N.  Y. 

Goulds  Mfg.  Co.,  Seneca  Falls, 
N.    Y. 

Wagener  Steam  Pump  Co.,  Can- 
ton,   Ohio. 

Wheeler  Mfg.  Co.,  C.  H.,  Phila- 
delphia, Pa. 


PUMPS,  CENTRIFUGAL. 

American  Well  Works,  The,  Au- 
rora, III. 

Cameron  Steam  Pump  Works,  A 
S..  New  York,  N.  Y. 

De  Laval  Steam  Turbine  Co., 
Trenton,   N.   J. 

Goulds  Mfg.  Co.,  Seneca  Falls, 
N.   Y. 

Morris  Machine  Wks.,  Baldwins- 
ville,   N.   Y. 

Wheeler  Condenser  &  Engineering 
Co.,   Carteret,   N.   J. 

Wheeler  Mfg.  Co.,  C.  H.,  Phila- 
delphia, Pa. 


PUMPS,  COMPOUND. 

American   Steam   Pump   Co.,    Bat- 
tle Creek,  Mich.     "American." 

Cameron      Steam     Pump     Works. 
A.    S.,    New    York,    N.    Y. 

Dean    Bros.    Steam    Pump    Works. 
Indianapolis,  Ind. 

Wagener   Steam    Pump    Co.,    Can- 
ton, Ohio. 

Wheeler    Mfg.    Co.,    C.    H.,    Phila 
delphia.    Pa. 


PUMPS,   CONDENSER. 

Dean  Bros.  Steam  Pump  Works 
Indianapolis,    Ind. 

Wheeler  Condenser  &  Engineer- 
ing  Co.,    Carteret,    N.    J. 

Wheeler  Mfg.  Co.,  C.  H.,  Phila- 
delphia,  Pa. 


PUMPS,  DEEP  WELL. 

American  Steam  Pump  Co.,  Bat- 
tle Creek,   Mich.     "Marsh." 

American  Well  Works,  The,  Au- 
rora,   111. 

Cameron  Steam  Pump  Works,  A 
S.,  New  York,  N.  Y. 

Dean  Bros.  Steam  Pump  Works. 
Indianapolis,    Ind. 

Deming   Co.,    The,    Salem,    Ohio. 

Goulds  Mfg.  Co.,  Seneca  Falls. 
N.  Y. 


PUMPS,  ELECTRIC. 

Cameron   Steam   Pump   Works,    A 
S.,    New    York,    N.    Y. 


PU3IPS,  ELEVATOR  AND  FIRE. 

American  Steam  Pump  Co.,  Bat- 
tle Creek,  Mich.     "American." 

Cameron  Steam  Pump  Works. 
A.     S.,     New    York,     N.     Y. 

Dean  Bros.  Steam  Pump  Works. 
Indianapolis,   Ind. 

Goulds   Mfg.    Co.,   Seneca  Falls. 

Wagener  Steam  Pump  Co.,  Can- 
ton,   Ohio. 

Wheeler  Mfg.  Co.,  C.  H.,  Phila- 
delphia,   Pa. 
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The  Slogan  of  the  Cameron— "Character:  The  Grandest  Thing" 

Note  The  Simplicity  of  Design  in  The 

Cameron  Pump 

The  foundation  upon  which  the  Cameron    Pump    stands    is    its    correctness    and 
simplicity  of  design.     No  other  pump  has   the  simplicity  ®f  the   Cameron.      Few 
working  parts  and  none  exposed.     No  outside    valve    gear.      Simple    and    without 
delicate  parts,  the  Cameron  has  an  inside  valve  gear  that  can  be  said  to  be  abso- 
lutely reliable.    And  remember  this :    Cameron 
(Quality  is  found  only  in  Cameron  Pumps,  and 
it's    Cameron    Quality    that    has    placed    over 
65,000    Cameron    Pumps    in    practically    every 
part  of  the  world.     You  buy  economy,  relia- 
bility and  durability — you  buy  pump   service 
in  every  Cameron  Pump  that  goes  into  your 
plant.     If  a  better  pump  could  be  made  than 
the  Cameron  our  50  years  of  pump  building 
would  produce  it. 
Insist  on  the  Cameron,  Mr.  Engineer.     See  that 


you  get  it. 


Our  interesting  Bulletin  No.  6  goes  into  details. 
It's  free. 

Sectional  View 

A.  S.  CAMERON  STEAM  PUMP  WORKS 


11  BROADWAY,  NEW  YORK 


12-15-n 


Standard  Wiring  For  Electric 
LigKt  and  Po^wer 

By  H.  C.  Cashing,  Jr. 

It  is  the  book  generally  acknowledged  among  engineers  and  electricians  as 
authoritative  on  the  subjects  of  inside  and  outside  wiring  and  construction  for 
all  systems. 

It  gives  all  the  necessary  rules  and  requirements  for  safe  and  economical 
interior  and  exterior  electric  light  and  power  wiring  and  construction. 

If  you  want  to  be  an  electrician,  or  if  you  want  the  information  for  use 
around  your  plant,  here  is  the  book  you  need. 

Everything  in  it  is  up-to-date  and  will  meet  the  most  exacting  requirements. 
If  you  follow  its  instructions  you  will  never  have  to  do  a  job  over  again. 

You  will  understand  what  is  said  the  first  time  you  read  it.  Every  rule  is  carefully  explained  and  full  in- 
structions are  given  wherever  necessary.  Excellent  illustrations  of  electrical  devices  and  methods  make  things 
easy  for  you. 

Do  you  know  all  about  circuit  breakers  and  fuses?  How  about  the  installation,  care  and  wiring  of  dyna- 
moes?  Do  you  know  what  to  do  in  a  case  of  special  wiring?  Can  you  estimate  the  size  of  wire  for  any  condi- 
tions? If  you  cannot  instantly  answer  "Yes"  to  these  questions  and  hundreds  of  others,  then  you  need  Standard 
Wiring.     It  has  tough  flexible  levant  covers  and  easily  slips  into  the  coat  pocket. 

This  book  will  be  sent  you  free  for  2  new  subscribers  to  Practical  Engineer  1  year  each  at  |1.00  for  24 
issues. 
PRACTICAL  ENGINEER  537  South  Dearborn  Street.  Chicago 
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PUMPS,   HYDRAULIC    PRESSURE. 

American  Steam  Pump  Co.,  Bat- 
tle Creek,  Mich.     "Marah." 

American  Well  Works,  The  Au- 
rora,  111. 

Dean  Bros.  Steam  Pump  Works, 
Indianapolis,    Ind. 

Ooulds  Mfg.  Co.,  Seneca  Palls, 
N.   T. 

Wasrener  Steam  Pump  Co.,  Can- 
ton, Ohio. 


rVBfPS,  JET. 

American  Well  Work*,  The,  Au- 
rora, 111. 

Cameron  Steam  Pump  Works,  A. 
S.,  New  York,  N.  Y. 

nMPS,  OIL. 

American   Injector  Co.,   Detroit. 

Bowser  &  Co.,  Inc.,  8.  F.,  Fort 
Wayne,    Ind. 

Detroit   Lubricator  Co.,   Detroit. 

Lunkeaheimer   Co.,    Cincinnati,    O. 

Manzel   Bros.,  Buffalo,   N.   Y. 

ICcCord    Mfg.    Co.,    Detroit,    Mich. 

Penberthy  Injector  Co.,  Detroit 

Powell   Co.,    The,    Cincinnati,    O. 

Rlchardson-Phenix  Co.,  Milwau- 
kee,  Wis. 

Bherwood  Mfg.  Co.,  Buffalo,  N.  Y. 
"Hart." 

Wagener  Steam  Pump  Co.,  Can- 
ton, Ohio. 

Wniiams  Gauge  Co.,  Pittsburgh. 

Williams  Valve  Co.,  D.  T.,  Cin- 
cinnati,  O. 

PUMPS,  PLUNGER. 

American  Steam  Pump  Co.,  Bat- 
tle Ceek,   Mich.     "Mar«h"   and 

American  Well  Works,  The,  Au- 
rora,   111. 

Cameron  Steam  Pump  Works,  A. 
S.,  New  York,  N.  Y. 

Dean  Bros.  Steam  Pump  Works, 
Indianapolis,    Ind. 

Wagener  Steam  Pump  Co.,  Can- 
ton,   Ohio. 

PUMPS,   8ELF-MEASUBINO, 

Bowser  &  Co.,  Inc.,  S.  F.,  Fort 
Wayne,  Ind. 


PUMPS,   SINKING. 

American  Steam  Pump  Co.,  Bat- 
tle  Creek,    Mich.      "Marsh." 

American  Well  Works,  The,  Au- 
rora,  111. 

Cameron  Steam  Pump  Works,  A. 
S.,  New  York,  N.  Y. 

Dean  Bros.  Steam  Pump  Works, 
Indianapolis,    Ind. 

Goulds  Mfg.  Co.,  Seneca  Falls, 
N.   Y. 


PUMPS,  STEAM. 

American  Steam  Pump  Co.,  Bat- 
tle Creek,  Mich.  "Marsh"  and 
American." 

American  Well  Works,  The,  Au- 
rora,  111. 

Cameron  Steam  Pump  Works,  A. 
S.,    New    York,    N.    Y. 

Dean  Bros.  Steam  Pump  Works, 
Indianapolis,  Ind. 

Wagener  Steam  Pump  Co.,  Can- 
ton,   Ohio. 


PUMPS,  TURBINE. 

Cameron  Steam  Pump  Works,  A. 
S.,  New  York,  N.  Y. 

PUMPS,  VACUUM. 

American  Steam  Pump  Co.,  Bat- 
tle  Creek,    Mich.      "Marsh." 

Cameron  Steam  Pump  Works,  A. 
8.,  New  York,  N.  Y. 

Dean  Bros.  Steam  Pump  Works, 
Indianapolis,  Ind. 

Goulds  Mfg.  Co.,  Seneca  Falls, 
N.    Y. 

National  Standard  Co.,  Nlles,  Mich 

Wagener  Steam  Pump  Co.,  Can- 
ton. Ohio. 

Wheeler  Condenser  &  Bnglneer- 
ing  Co.,   Carteret,   N.   J. 

Wheeler  Mfg.  Co.,  C.  H.,  Phila- 
delphia,   Pa. 


PUBIFEBS. 

Harrison  Safety  Boiler  Works, 
Philadelphia,  Pa. 

Hoppea    Mfg.    Co.,    Springfield,    O. 

Soaife  *  Sons  Co.,  Wm.  B.,  Pitts- 
burgh,  Pa. 

PYROMETERS. 

Bristol  Co.,  Waterbury,   Conn. 
Industrial    Instrument    Co.,     Foi- 
boro,   Mass. 


RECORDING  INSTRUMENTS. 

Bristol    Co.,    Waterbury,    Conn. 
Industrial     Instrument     Co.,     Fox- 
boro,   Mass. 

REDUCING    WHEELS. 

Ashton    Valve    Co.,    Boston,    Mass. 
Robertson    &    Sons,    Jas.    L.,    New 
York.       "Victor." 

REGULATORS,    DAMPER. 

d'Este  Co.,  Julian,  Boston.  "Cur- 
tis." 

Ford  Co.,  Thos.  P.,  New  York, 
N.  Y. 

Hess  &   Barker,   Philadelphia,   Pa. 

Lagonda   Mfg.    Co.,   Springfield,    O. 

Mason  Regulator,  Boston,   Mass. 

Sarco  Engineering  Co.,  New  York. 
N.    Y.       "Sarco." 

REGULATORS,  FEED  WATER. 

Chaplin  Fulton  Mfg.  Co.,  Pitts- 
burgh.     "Vigilant." 

Elliott  Co.,  Pittsburgh,  Pa.  "Lib- 
erty." 

Foster    Engineering    Co.,    Newark. 

Lagonda  Mfg.    Co.,   Springfield,   O. 

Schade  Valve  Mfg.  Co.,  Philadel- 
phia.  Pa. 

Strong,  Carlisle  &  Hammond  Co., 
Cleveland,    Ohio. 

Squires  Co.,   The  C.   E.,   Cleveland. 

Williams  Gauge  Co.,  Pittsburgh. 

jjy-BTJ-XTTXO     ^T\CnTNES= 

Lagonda  Mfg.  Co.,  Springfield, 
Ohio. 

Leaviii  Machine  Co.,  Orange, 
Mass. 

Quaker  City  Rubber  Co.,  Phila- 
delphia,   Pa. 

RETURN  TRAPS. 

d'Este  Co.,  Julian,  Boston.  "Cur- 
tis." 

Lytton  Mfg.  Corporation,  New 
York,    N.    Y. 

Nashua  Machifte  Co.,  Boston, 
Mass.       "Bundy." 

ROPE,   HEMP. 

American      Mfg.      Co.,      Brooklyn, 

N.    Y. 
Columbian      Rppe      Co.,      Auburn, 

V      V 

St.  Louis  Cordage  Mills,  St.  Louis, 
Mo. 
ROPE,    WIRE. 

American  Steel  &  Wire  Co.,  Chi- 
cago. 

ROPE  DRESSING  AND  PRESERV- 
ATIVE. 

Cling-Surface  Co.,  Buffalo,  N.  Y. 
Stephenson      Mfg.      Co.,      Albany, 
N.  Y. 

SEPARATORS,  AMMONIA. 

Direct    Separator   Co.,    Syracuse. 

Elliott  Co.,  Pittsburgh,  Pa.  "Lib- 
erty-Greenaway." 

Harrison  Safety  Boiler  Wks., 
Philadelphia,   Pa. 

Williams  Valve  Co.,  D.  T.,  Cin- 
cinnati,   O. 

SEPARATORS      AND      EXTRACT- 
ORS, STEAM  AND  OIL. 

Austin   Sefparator  Co.,   Detroit. 

Boylston  Steam  Specialty  Co., 
Chicago,    111. 

d'Este  Co.,  Julian,  Boston.  "Cur- 
tis." 

Direct   Separator   Co.,    Syracuse. 

Elliott  Co.,  Pittsburgh,  Pa.  "Lib- 
erty-Greenaway." 

Griscom-Russell  Co.,  New  York, 
N.    Y. 

Harrison  Safety  Boiler  Wks., 
Philadelphia,   Pa. 

Hoppes  Mfg.  Co.,  Springfield,  O. 

Nicholson  &  Co.,  W.  H.,  Wllkes- 
Barre,   Pa.      "Wyoming." 

Standard  Motor  Const.  Co.,  Jer- 
sey  City,   N.   J. 

Strong,  Carlisle  &  Hammond  Co., 
Cleveland,    Ohio.      "Strong." 

Williams  Valve  Co.,  The  D.  T., 
Cincinnati,  Ohio. 

Wright  Mfg.  Co.,  Detroit,   Mich. 

SHAFTING   RINGS,   LEATHER. 

Graton  &  Knight  Mfg.  Co.,  Wor- 
cester,    Mass. 

SKYLIGHTS. 

Burt   Mfg.    Co.,    Akron,    Ohio. 

STEAM  METERS. 

St.    John,    G.    C,    New    York. 

STEAM  TRAPS. 

Albany  Steam  Trap  Co.,  Albany, 
N.    Y. 

American  Blower  Co.,  Detroit, 
Mich.      "Detroit." 

Amer.  Dist.  Steam  Co.,  Lockport, 
N.   Y.      "Empire." 

Anderson  Co.,  The  V.  D.,  Cleve- 
land, O     "Improved." 

Boylston  Steam  Specialty  Co., 
Chicago,    111. 

d'Este  Co.,  Julian,  Boston.  "Cur- 
tis." 

District  Separator  Co.,  Syracuse, 
N.   Y. 

Elliott  Co.,  Pittsburgh,  Pa. 


Ford    Co.,    Thos.     P.,     New    York, 

N.  Y 
Hughson      Steam      Specialty     Co., 

Chicago,    111.      "Eclipse." 
Jenkins   Bros.,    New   York.      "Dia- 
mond." 
Lytton     Mfg.      Corporation,      New 

York,    N.    Y. 
Morehead  Mfg.   Co.,  Detroit,  Mich. 
Nashua     Machine     Co.,      Nashua, 

N.  H.     "Bundy." 
Nason      Mfg.      Co.,      New      York, 

"Sidelug." 
National  Tube  Co.,  Pittsburgh,  Pa. 
Nicholson   &   Co.,    W.    H.,    Wilkes- 

Barre,   Pa. 
Open   Coil    Heater   &   Purifier   Co., 

Indianapolis,    Ind. 
Reliance       Gauge       Column       Co., 

Cleveland,   O. 
H.    A.    Rogers   &    Co.,    New    York, 

N.   Y. 
Sarco  Engineering  Co.,  New  York, 

N.    Y.       "Sarco." 
Squires  Co.,  The  C.   E.,   Cleveland. 
Strong,   Carlisle   &  Hammond   Co.» 

Cleveland,   O. 
Williams    Gauge    Co.,    Pittsburgh, 

Pa. 
Williams  Valve  Co.,  Cincinnati,  O. 

"Cookson." 
Wright    Mfg.    Co.,    Detroit,    Mich. 

"Emergency." 

STOCKS  AND  DIES. 

Armstrong    Mfg.    Co.,    Bridgeport, 

Conn. 
Borden  Co.,  Warren,  O.   "Beaver." 
Curtis    &    Curtis    Co.,    Bridgeport, 

Conn.      "Forbes." 
Oster  Mfg.  Co.,  Cleveland,  Ohio. 
Toledo  Pipe  Threading  Mach.   Co., 

The,    Toledo,    Ohio. 

STOKERS,  MECHANICAL. 

American  Engineering  Co.,  Phila- 
delphia,   Pa.       "Taylor." 

Green  Engineering  Co.,  Chicago, 
111. 

Murphy  Iron  Wks.,  Detroit,  Mich. 

Rosedale  Fdry.  &  Mach.  Co., 
Pittsburgh,  Pa.    "Playford." 

Sanford  Riley  Stoker  Co.,  Ltd., 
Worcester,  Mass. 

Westinghouse  Machine  Co.,  Pitts- 
burgh, Pa.     "Roney." 

STRAINERS. 

Crane  Valve  Co.,  Bridgeport,  Conn. 
Dean    Bros.    Steam    Pump    Works, 

Indianapolis,    Ind. 
Deming  Co.,  The,   Salem,  Ohio. 
Elliott    Co.,    Pittsburgh,    Pa. 
Goulds     Mfg.     Co.,     Seneca    Falls, 

N.    Y. 
Lagonda  Mfg.   Co.,   Springfield,    O. 
Rosedale    Fdry.     &    Machine    Co., 

Pittsburgh,     Pa.       "Holt." 

SUPERHEATERS,  STEAM. 

Babcock    &   Wilcox,    New    York. 
Heine  Safety  Boiler  Co.,  St.  Louis, 
Mo. 

SWITCHBOARDS. 

Engberg's  Electrical  &  Mechanical 
Wks.,    St.    Joseph,    Mich. 

Westinghouse  Electric  &  Mfg.  Co., 
Pittsburgh,  Pa. 

TACHOMETERS,     INDICATING 
AND  RECORDING. 

Industrial  Instrument  Co.,  Fox- 
boro,   Mass. 

TANKS. 

Bowser  &  Co.,  S.  F.,  Fort  Wayne, 
Ind. 

Casey-Hedges  Co.,  The,  Chat- 
tanooga,  Tenn. 

Harrison  Safety  Boiler  Wks., 
Philadelphia,    Pa. 

TAPE,  STEEL  MEASURING. 

Keuffel    &    Esser,    Hoboken,    N.    J. 

"K.    &   E." 
Starrett    Co.,    N.    S.,    Athol,    Mass. 

THERMOMETERS. 

Ashton  Valve  Co.,  Boston,  Mass. 
Bristol   Co.,   Waterbury,   Conn. 
Industrial    Instrument     Co.,     Fox- 
boro,   Mass. 

TIME  RECORDERS. 

Bristol    Co.,    Waterbury,    Conn. 
Industrial    Instrument     Co.,     Fox- 
boro,   Mass. 

TOOLS    VND   SrrPT.TES. 

Mound  Tool   Co.,   St.   Louis,   Mo. 
H.    A.    Rogers    <&    Co.,    iNew     ifork, 

N.  Y. 
Starrett  Co.,  L.   S.,  Athol,   Mass. 

TRANSMISSION  CHAINS 

Sarco  Engineering  Co.,  New  Tork, 
N.    Y.      "The   Coventry." 

TRANSMISSION  ROPE. 

American      Mfg.      Co.,      Brooklyn, 

N.    Y. 
Cresson,   Morris  Co.,   Philadelphia, 

Pa. 


American  Steel  &  Wire  Co.,  Chi- 
cago. 

Columbian  Rope  Co.,  Auburn, 
N.    Y. 

St.  Louis  Cordage  Mills,  St.  Louis. 
Mo. 

TRAPS,  VACUUM. 

Lytton     Mfg.      Corporation,      New 

York,   N.  Y. 
Nashua      Machine      Co.,      Boston. 

Mass.     "Bundy." 
Open     Coil     Heater     and     Purifier 

Co.,   Indianapolis,   Ind. 
Sarco  Engineering  Co.,  New  York, 

N.    Y.      "Sarco.", 

TUBE  CLEANERS. 

Johns-Manvllle    Co.,    H.    W.,    New 

York. 
Lagonda  Mfg.    Co.,   Springfield,    O 

"Weinland." 
Liberty   Mfg.    Co.,    Pittsburgh,   Pa 
Rosedale      Fdry      &      Mach.      Co., 

Pittsburgh,   Pa.      "Holt." 
Roto   Co.,    The,   Hartford,    Conn. 
Sherwood  Mfg.   Co.,  Buffalo,  N.   Y 
Stephenson  Mfg.  Co.,  Albany. 
Stewart  Heater  Co.,  Buffalo,  N.  Y. 

TUBE  CUTTERS. 

Lagonda  Mfg.   Co.,   Springfield,   O 
Liberty   Mfg.    Co.,   Pittsburgh,   Pa 
Scully   Steel   &  Iron   Co.,   Chicago. 
111. 

TUBING. 

National  Tube  Co.,  Pittsburgh,  Pa 
Scully   Steel   &   Iron   Co.,    Chicago 

TURBINES,  STEAM. 

Allis  -  Chalmers  Manufacturing 
Company,   Milwaukee,   Wise. 

De  Laval  Steam  Turbine  Co.. 
Trenton,   N.    J. 

General  Electric  Co.,  Schenectady, 
N.   Y.      "Curtis." 

Hooven,  Owens,  Rentschler  Co.. 
Hamilton,  O.  "Hamllton- 
Holzworth." 

Westinghouse  Machine  Co.,  Pitts- 
burgh, Pa.  "Westinghouse- 
Parsons." 

UNDERGROUND  HEATING 
SYSTEM. 

American  District  Steam  Co.. 
Lockport,    N.    Y.      "Holly." 

UNIONS. 

Dart  Mfg.   Co.,   E.   M.,   Providence 
Jefferson     Union     Co.,     Lexington. 

Mass. 
Lunkenheimer    Co.,     The,    Cincin- 
nati,   Ohio. 
National     Tube     Co.,     Pittsburgh. 

Pa.     "Kewanee." 
Powell   Co.,    The  Wm.,   Cincinnati 
Williams    Valve    Co.,    D.    T.,    Cin- 
cinnati,   Ohio. 

VALVES. 

American  Well  Works,  The,  Au- 
rora, 111. 

Ashton    Valve    Co.,    Boston,    Mass 

Boylston  Steam  Specialty  Co., 
Chicago,     111. 

Crane  Valve  Co.,  Bridgeport,  Conn. 

JJeming   Co.,    The,    Salem,    Ohio. 

d'Este  Co.,  Julian,  Boston.  "Cur- 
tis." 

Detroit   Lubricator   Co.,   Detroit. 

Ford  Co.,  Thos.  P.,  New  York,  N.  Y 

Foster    Engineering    Co.,    Newark 

Harrison  Safety  Boiler  Works, 
Philadelphia,    Pa. 

Homestead    Valve    Mfg.    Co. 

Hughson  Steam  Specialty  Co.. 
Chicago,   111. 

Jenkins   Bros.,    New   York. 

Lagonda   Mfg.    Co.,   Springfield,    O 

Lunkenheimer  Co.,  The,  Cincin- 
nati.    "Duro." 

Mason  Regulator  Co.,  Boston. 
Mass. 

National  Tube  Co.,  Pittsburgh,  Pa. 

Nelson  Valve  Co.,  Philadelphia. 
Pa. 

Powell  Co.,  The  Wm.,  Cincin- 
nati,    Ohio.        "White-Star." 

Schade  Valve  Mfg.  Co.,  Phila- 
delphia, Pa. 

Squires  Co.,  The  C.   E.,  Cleveland 

Strong,  Carlisle  &  Hammond  Co., 
Cleveland,   O. 

Williams  Valve  Co.,  The  D.  T.. 
Cincinnati,    O. 

VALVES,  AIR. 

Jenkins  Bros.,  New  York. 

Lunkenheimer  Co.,  The,  Cincin- 
nati,   Ohio. 

Nelson  Valve  Co.,  Philadelphia. 
Pa. 

Quaker  City  Rubber  Co.,  Phila- 
delphia, Pa. 

\A  r.YFS     R,4LL. 

Crane  Valve  Co.,  Bridgeport,  Conn. 

Lunkenheimer  Co.,  The,  Cincin- 
nati,   Ohio. 

Williams  Valve  Co.,  D.  T.  Cincin- 
nati,   Ohio, 
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special  arrangement  used  for  supporting  the  Lagonda  Motor  Driven  Cleaner  at  the  plant 
of  the  Colorado  Springs  &  Interurban  Ry.  Co. 

Where  Others  Fail  — 

LAGONDA 

Cleaners  Succeed 

XTRA  hard  and  thick  scale  is  the  kind  that  tries  out  a  tube  cleaner — that's  where  some  fall  by  the  wayside, 
but  the  Lagonda  always  makes  good.     You  don't  believe  it?     Then  hear  what  one  of  our  users  has  to  say  : 


Colorado   Springs,   Colo.,   Nov.   26,   1912. 
The  Lagonda  Mfg.  Co.,  Springfield,  Ohio. 
Gentlemen : 

The  steam  motor  boiler  tube  cleaner  we  bought  of  you  has  proven  to 
be  beyond  our  expectations.  It  works  perfectly,  and  removes  very  thick 
and  hard  scale  in  our  B.  &  W.  Boilers. 

We  have  tried  about  all  the  other  tube  cleaners  on  the  market,  and 
with  no  success,  but  the  Lagonda  tube  cleaner  does  the  work  in  quick  time. 

Our  scale  is  so  thick  and  hard  we  used  a  small  block  and  tackle  to 
force  the  cutter  head  against  the  scale. 

We  can  cheerfully  recommend  the  Lagonda  Cleaner  to  anyone  who 
is  in  need  of  a  first  class  tube  cleaner.     Yours   truly, 

C.  E.   BIBB,   Supt.  &  Chief  Engr.,   Power   Plant. 


The  Lagonda  Steam  Driven  Cleaner  and  70  others  are  described  in  Catalog  "PL"— Ask  for  a  copy. 


NEW  YORK, 

BOSTON.  PHILADELPHIA, 

ST  LOUIS,  CHICAGO,   DETROIT. 


!"EL  SAVING  SPECIALISTS 


DALLAS, 

SAN  FRANCISCO. 
ST.  PAUL  MONTREAL.  LONDON. 


Makers  of  Weinland  Boiler  Tube  Cleaners,  Automatic  Cut-Off  Valves,  Reseating  Machines,  Boiler  Tube  Cutters  and  Water  Strainers 
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VAXVES,  BLOW-OFF. 

Elliott  Co.,  Pittsburgh,  Pa.  "Fa- 
bpr  " 

Crane  Valve  Co.,  Bridgeport,   Conn. 

.ieriKlns  ±Jros.,   i\cw    ioik,   i^.    X. 

Lunkenheimer  Co.,  The,  Cincin- 
nati,   Ohio. 

Lytton  Mfg.  Corporation,  New 
YotK   N.   T. 

Nelson  Valve  Co.,  Philadelphia, 
Pa. 

Schade  Valve  Mfg.  Co.,  Philadel- 
phia,  Pa. 

Scully  Steel  &  Iron  Co.,  Chicago, 
111.      "Everlasting." 

Williams  Valve  Co.,  D.  T.,  Cincin- 
nati,   Ohio. 

VALVES.   BY-PASS. 

Crane  Valve  Co.,  Bridgeport,  Conn. 

Ford  Co.,  Tnoa.  P.,  iNcvv  lorK,  A.  l. 

Jenkins    Bros.,    New    York,    N.    Y. 

Lunkenheimer  Co.,  The,  Cincin- 
nati,   Ohio. 

Mason  Regulator  Co.,  Boston, 
Mass. 

Nelson  Valve  Co.,  Philadelphia, 
Pa. 

VALVE  DISCS. 

Jenkins  Bros.,  New  York,  N.   Y. 
Goetze     Gasket     &     Packing     Co., 
New    Brunswick,    N.    J. 

VALVES.  FLOAT. 

Crane  Valve  Co.,  Bridgeport,  Conn. 
Ford  Co.,  Thos.  F.,  Aew  locti.,  i\.  x. 
Schade     Valve     Mfg.    Co..     Phila- 
delphia, Pa. 

VALVES,  GATE. 

■Rpst   Mfe     Co..   PUtsbureh.    P<(. 

Crane  Valve  Co.,  Bridgeport,  Conn. 

JenKins  Bros.,  New    iorK,   N.    y. 

Lunkenheimer  Co.,  The,  Cincin- 
nati,   Ohio. 

Nelson  Valve  Co.,  Philadelphia, 
Pa. 


FALVES.    GLOBE. 

Crane  Valve  Co.,  Bridgeport,   Conn. 
Jenkins   Bros.,   New    lork,   N.   J. 
Lunkenheimer    Co.,     The,    Cincin- 
nati,   Ohio. 


Nelson  Valve  Co.,  Philadelphia, 
Pa. 

Williams  Valve  Co.,  D.  T.,  Cincin- 
nati,   Ohio. 

VALVES,  POP  SAFETY. 

Ashton   Valve    Co.,    Boston,    Mass. 

Lunkenheimer  Co.,  The,  Cincin- 
nati,  Ohio. 

National  Tube  Co.,  Pittsburgh,  Pa. 

Schade  Valve  Mfg.  Co.,  Phila- 
delphia,   Pa. 

VALVES,  PUMP. 

'oTikin=    "Rrrvo      Now    Vork.    N     V 
Crane  Valve  Co.,  Bridgeport,  Conn. 

VALVES,  PUMP  CONTROLLING. 

Ford  Co.,  Thos.  P.,  New  York,  N.  Y. 
Schade  Valve   Mfg.    Co.,    Philadel- 
phia,  Pa. 

VALVES,  KADIATOB.  , 

Jenkins  Bros.,  New  York,   N.  Y. 

Lunkenheimer  Co.,  The,  Cincin- 
nati, Ohio. 

Williams  Valve  Co.,  D.  T.,  Cincin- 
nati, Ohio. 

VALVES,  REDUCING. 

Boylston      Steam      Specialty      Co., 

Chlfaero.     111. 
Crane  Valve  Co.,  Bridgeport,   Conn. 
iiiUiott   Co.,   Pitisburgii,    fa.. 
Ford    Co.,    Thos.     P.,    New    York, 

N.    Y. 
Poster    Engineering    Co.,    Newark, 

N.  J. 
Lytton     Mfg.      Corporation,      New 

York,  N.   Y. 
Nelson    Valve     Co.,     Philadelphia, 

Pa. 
Sarco     Engr'g.      Co.,      New     York, 

N.    Y. 

VALVES,  BEGRINDING. 

d'Este   Co.,    Julian,    Boston,    Mass. 

Lunkenheimer   Co.,    Cincinnati,    O. 

Mason  Regulator  Co.,  Boston, 
Mass. 

National  Tube  Co.,  Pittsburgh,  Pa. 

Nelson  Valve  Co.,  Philadelphia, 
Pa. 

Williams  Valve  Co.,  D.  T.,  Cincin- 
nati,   Ohio. 

Mason  Regulator  Co.,  Boston. 

Schade  Valve  Mfg.  Co.,  Philadel- 
phia,   Pa. 


VALVES,  RELIEF. 

Boylston  Steam  Specialty  Co., 
Chicago,    111. 

Deming  Co.,   Salem,   Ohio. 

Elliott    Company,    Pittsburgh,    Pa. 

Ford  Co.,  Thos.  P.,  New  York,  N.  Y. 

Hughson  Steam  Specialty  Co., 
Chicago,     111.       "Kearn." 

Lunkenheimer  Co.,  The,  Cincin- 
nati, Ohio. 

VALVE  RESEATING  MACHINES. 

Lagonda     Mfg.      Co.,     Springfield, 


Ohio. 
Leavitt      Machine 
Mass. 


Co.,      Orange, 


VALVES,  RUBBER. 

Jenkins  Bros.,   New  York,  N.  Y. 

VALVES,      STEEL      FOB      SUPER- 
HEATED   STEAM. 

Jenkins  Bros.,   New  York,   N.   Y. 
Lunkenheimer    Co.,     Tlie,     Cincin- 
nati,   Ohio. 

VALVES,   THROTTLE. 

Lunkenheimer  Co.,  The,  Cincin- 
nati, O. 

Nelson  Valve  Co.,  Philadelphia, 
Pa. 


VALVES,  VACUUM  PUMP  REGU- 
LATING. 

Boylston  Steam  Specialty  Co., 
Chicago,    111. 

Mason  Regulator  Co.,  Boston, 
Mass. 

Schade  Valve  Mfg.  Co.,  Philadel- 
phia,  Pa. 

VENTILATING   APPARATUS. 

American     Blower     Co.,      Detroit, 

Mich. 
Green   Fuel   Economizer   Co.,    The, 

Matteawan,    N.   Y. 

VENTILATORS. 

Burt  Mfg.   Co.,   Akron,   O. 
Williams  Valve  Co.,  D.   T.,  Cincin- 
nati,  Ohio. 


WATER  COLUMNS  AND  ALARMS. 

Elliott    Company,    Pittsburgh,    Pa. 

Hughson  Steam  Specialty  Co., 
Chicago,  111. 

Lunkenheimer  Co.,  The,  Cincin- 
nati,   Ohio. 

Reliance  Gauge  Column  Co., 
Cleveland,    Ohio. 

Wright  Mfg.   Co.,  Detroit,   Mich. 


WATER  FILTERS. 

Scaife  &  Sons  Co.,  Wm.   B.,  Pitti- 
burgh.    Pa. 


WATER  METERS. 

Harrison     Safety     Boiler 
Philadelphia,     Pa. 


Works, 


WATER  SOFTENING  SYSTEMS. 

Harrison  Safety  Boiler  "Work*, 
Philadelphia,  Pa. 

Scaife  &  Sons  Co.,  Wm.  B.,  Pitts- 
burgh,  Pa. 


WOOD  CASINGS,  TIN  LINED. 

Michigan     Pipe     Co.,     Bay     City, 
Mich. 

WHISTLES. 

Ashton  Valve  Co.,  Boston,  Mass. 
Lunkenheimer    Co.,     The,     Cincin- 
nati,   Ohio. 
Powell   Co.,   The  Wm.,   Cincinnati. 


WRENCHES. 

Curtis    &    Curtis    Co.,    Bridgeport, 

Conn. 
Kroeschell  Bros.   Co.,  Chicago,  111. 
Oster  Mfg.  Co.,  Cleveland,  Ohio. 
Toledo  Pipe  Threading  Mach.  Co., 

The,   Toledo,   Ohio. 
Scully   Steel    &    Iron    Co,    Chicago, 

111. 


WRENCHES,  FLANGE. 

Strong,   Carlisle  &  Hammond  Co., 
Cleveland,  Ohio.     "Strong." 


Looking  at  the  Christmas  Windows 


'^^ 


There's  something  about  the  sight  of  a 
window  piled  high  with  holiday  toys,  fabrics, 
or  foodstuffs,  that  generates  a  thrill  of  de- 
light in  child  and  adult.  It  is  an  annual  re- 
vival— a  keeping  alive — of  that  youthful 
enthusiasm  felt  when  the  first  faint  notes  of 
the  band,  a  block  away,  foretold  the  coming 
of  the  circus  parade. 

Undoubtedly  this  is  one  of  the  reasons 
why  the  store  windows  in  city  and  town  are 
now  daily  being  visited  by  admiring  crowds. 


But  there  is  still  another  reason :  People 
look  at  Christmas  windows  because  they 
afiford  a  handy  way  of  learning  of  the  best 
wares  the  stores  offer. 

Liken  the  Advertising  Section  of  Practical 
Engineer  unto  these  show  windows.  Here, 
by  picture  and  paragraph,  the  manufacturers 
of  steam  and  electrical  devices  show  their 
best  wares. 

You  will  be  well  repaid  for  your  time  if 
you  make  it  a  point  to  look  through  it. 
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from  fermani/^ 

Z^oiierJ/ietaf treatment 

ASSOCIATED  PRESS 
^^^  dispatches  from  Berlin, 
Germany,  announce  that 
Prof.  Lummer  of  Breslau 
University,  has  discovered 
an  artificial  diamond  process. 

Through  the  medium  of  an  arc 
light,  a  partial  vacuum  and  heat  at 
about  8,000°  F.,  coal  is  melted.  When 
properly  cooled,  it  crystalizes — and 
coal  crystals  are  diamonds. 

Reducing  coal  to  a  liquid  state  has 
not  taxed  the  brains  of  many  men — 
but  getting  the  full  B.  T.  U.'s  out  of 
what  we  burn,  is  a  horse  of  another 
color — and  almost  everybody  except 
the  coal  man,  is  interested  in  the 
problem. 

Granting  that  your  fireman  is  an  expert 
— your  furnace  the  best — and  the  draft 
fine — you  are  wasting  a  great  big  per  cent 
of  your  fuel  if  there  is  ever  so  httle  a  per 
cent  of  scale  inside  your  boiler. 

Getting  rid  of  boiler  scale,  be  it  thick  or 
thin,  isn't  the  easiest  job  in  the  world, 
either,  as  you  probably  know.  But  there  is 
a  way — one  that  is  scientifically  correct — 
positive  and  sure — it's  the  Perolin  way. 

Perolin — the  German  Boiler  Metal  Treatment — 
is  in  use  in  nearly  10,000  plants  in  this  country — and 
they  all  boast  of  scale-free  boilers.  It  costs  nothing  to 
try — and  but  little  to  use.     May  we  prove  it  to  you  ? 

The  Perolin  Company  of  America 

Sole  Mannfactorers  in  the  United  States 

1122  West  37th  Street 
Chicago 

Reliable  Distributors  in  All  Large  Cities 


ii 


Prove  it  to  a  German '^ 


says  an  old  saying,  which  means  in  United  States 
"show  me."  Well,  we  have  proved  "Duxbak"  to 
the  Germans  and  last  year  we  sold  over  $80,000 
worth  to  Germany  alone — and  "Duxbak"  goes  to 
practically  every  industrial  country  of  the  globe. 

Europe  uses  it  in  her  steel  mills  and  factories, 
Africa  in  her  mines,  Asia  in  her  textile  and  porce- 
lain works,  Spanish  America  in  her  sugar  and 
coffee  plantations  and  fertilizer  plants — because — 

DUXBAK 

Waterproof  Leather  Belting 

is  not  affected  by  water,  steam,  acid  fumes, 
oil  or  alkalis.  It  has  an  ample  reserve 
strength  to  meet  any  excessive  strain.  It  is 
so  flexible  and  it  wraps  the  pulley  with  such 
an  arc  of  contact  that  it  can  be  run  with 
little  strain  on  the  pulleys  and  shafting.  It 
requires  no  repairs  and  it  can  be  used  any- 
where and  in  any  service. 

Possibly  your  belting  bills  are  high — prob- 
ably it's  because  you  use  ordinary  leather 
belting.  Then  put  a  "Duxbak"  on  your  hardest 
drive  and  prove  to 
yourself  what  a  sav- 
ing in  belting  expense 
it  would  make 
throufrhout  your 
plant. 

Write      any      sales 
office   for   particulars. 


Tannmn 

Bmtt 

Munufu 


31  Ferry  St.,  New  York  City. 


Chicago  :  128  W.  Kinzie  Street  Philadelphia:  226  N.  Third  &reel 

Boston  :    641-643  Atlantic  Avenue  Pittsburch  :    205  Wood  Street 

Denver:    1752  Arapahoe  Street  Seattle,  Wash.:    620  4th  Avenue 

European  Headquarters,  Hamburg,  Germany 
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These  Power  Plant 

They  Cost  You  Nothing  But  a  Little 
Time — All  We  Ask  Is 

that  you  tell  your  friends  what  a  valuable  magazine  Practical 
Engineer  has  been  to  you  and  secure  their  subscriptions. 

Tell  them  about  the  Big  January  1st,  1914,  Power  Plant 
Efficiency  Number  and  the  23  other  issues  that  they  get  for  $1. 

This  big  specialized  number  of  Practical  Engineer  on  power 
plant  management  will  serve  as  a  constant  reference.  Every 
earnest  power  plant  engineer  will  appreciate  it. 

As  a  Christmas  Gift 

Nothing  would  please  some  engineering  friend  more  than  one  of  these  special 
combination  offers,  or  a  year's  subscription  to  Practical  Engineer  alone  What 
better  gift  could  you  buy  for  $1  than  these  24  reminders  of  your  friendship  ? 

Why  not  surprise  some  fellow  worker  in  your  plant  by  ordering  for  him  a 
gear's  subscription  to  Practical  Engineer? 

"Practical  Applied  Electricity" 

By  David  Penn  Moreton 
A  Complete  Course  in  Applied  Electricity 

With  Question  and  Answers  at  the 
End  of  Each  Chapter 

Practical  Applied  Electricity  is  the  out- 
growth of  actual  working  experience  by  the 
author  (not  theory  alone)  combined  with  class- 
room experience.  This  book  covers  the  course 
given  to  electricians  in  evening  classes  while 
being  regularly  employed  during  the  day. 
The  problems  which  confront  these  men  are 
embodied  in  this  book — one  reason  for  its  being 
so  practical  and  up-to-date.  To  illustrate  this 
valuable  information,  careful  drawings  have 
been  made  under  the  personal  supervision  of 
the  author.  In  plain  words,  this  book  contains 
the  experience  of  a  host  of  ambitious  electrical 
workers,  gathered  together  by  a  recognized 
authority  on  the  subject. 

4S0  Pages,  323  Illustrations,  Black  Flexible  Leather  Bindinc 

Sent  in  Combination  With  a  Year's  Subscription  of 
24  Issues  to  Practical  Engineer  for  $2 

Given  Free  for  Three  New  Subscriptions  to 
Practical  Engineer 


Practical  Applied 
Electricity 

Moreton 


REiatJBRnTON 
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Books  Are  for  You 


The  Gas  Engine  Handbook 

By  E.  W.  Roberts 

For  twelve  years  this  has  been  the  most  popular  book  on  gas  and  gasoline 
engine  design.  It  has  been  the  only  book  of  popular  price  and  convenient  size  giv- 
ing authoritative  formulas  for  the  design  of  engines  of  this  type.  Hundreds  of 
successful  engines  have  been  designed  from  its  guidance  and  thousands  of  gas 
engine  designers  have  used  it  for  constant  study  and  reference. 

For  over  three  years  the  author  has  been  working  on  this  new  edition. 
Every  drawing  has  been  made  anew.  The  matter  has  been  completely  rewritten 
to  include  gas  engine  design  up  to  the  last  minute.  Very  little  change  has  been 
required  in  the  formulas  except  where  materials,  higher  speeds,  etc.,  have 
changed  conditions. 

300  Paces,  4  1-2x7  1-2,  80  Drawings.  Limp  Leather,  Pocket  Size 
Price  in  Combination  With  a  Year's  Subscription  of  24  Issues  to  Practical  Engineer,  $2.25 

Given  Free  for  Four  New  Subscriptions 

Calculation  of  Horsepower  Made  Easy 

By  L.  Elliott  Brookes 

This  work  deals  in  a  practical  and  non-technical  manner  with  the  calculation  of  the 
power  of  steam  engines,  explosive  and  electric  motors,  calculated,  brake  and  indicated 
horsepower,  point  of  cutoff  and  average  steam  pressure,  degree  of  compression  and 
combustion  chamber  dimensions,  indicator  diagrams,  tables,  etc. 

Sent  in  Combination  With  a  Year's  Subscription  of  24  Issues  to  Practical  Engineer  for  $1.50 

Given  Free  for  One  New  Subscription 

Fireman's  Guide 

By  Dahlstrom 

A  Handbook  on  the  Care  of  Boilers,  Firing  and  Economy  of  Fuel,  Feed  Water, 
Lime,  Low  Water  and  Foaming  or  Priming,  Steam  Pressure,  Cleaning  and  Blowing  Out, 
General   Directions,   Summary   Rules. 

It's  the  best  little  boo!:  on  the  subj  ct  in  print. 

Sent  in  Combination  With  a  Year's  Subsciiption  of  24  Issues  to  Practical  Engineer  for  $1.50 

Given  Free  for  One  New  Subscription 

There  are  more  than  1200  pages  of  timely  news  and  technical  articles  of 
vital  interest  to  Power  Plant  Engineering  Men  in  a  year's  subscription. 


m. 


ml 


537  South  Dearborn  St. 

CHICAGO 


Canadian  Subscriptions,  $0.75  Extra;  Foreign,  $1.50  Extra 
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Write  for  copy 
of  our  Catalog 
complete  with 
text  and 
illustrations 


It  Is  Easy  Work  to  Cut  and 
Thread  Pipe  With  A  Forbes 

The  Forbes  is  the  only  pipe  cutting  and  threading 
machine  on  the  market  with  receding  gear,  carrying 
the  dies  onto  the  pipe,  and,  also,  with  shell  adjust- 
able so  that  the  wear  may  be  taken  up  and  the  life 
of  the  gear  greatly  prolonged. 

One  notable  feature  is  that  instead  of  turning  the 
heavy  length  of  pipe  in  the  dies,  you  turn  the  com- 
paratively light  dies  around  the  pipe.  The  pipe 
stands  absolutely  still,  having  neither  lengthwise 
nor  rotary  motion. 


As  a  consequence  one  man  can  cut  and 
thread  all  sizes  of  pipe  up  to  15",  saving 
the  labor  of  additional  men. 

Then,  too,  you  can  carry  the  Forbes 
to  the  job,  use  it  in  any  position,  operate 
it  by  hand  or  belt  power.  Cuts  fast  and 
clean,  leaves  no  burr. 


The  Curtis  &  Curtis  Co.,    53  Garden  street,    Bridgeport,  Conn. 


4000  Engines 

are  protected  against 

Fly  Wheel  Explosions 

by  the 

Monarch  Engine  Stop 


This  c  om  prises 
every  known  make 
of  engine.  Attached 
to  present  throttle; 
not  necessary  to  dis- 
turb steam  line 
(Operated  by  Grav- 
ity.) Used  in  starting 
and  shutting  down, 
therefore  failure  im- 
possible. Closed  Cir- 
cu  i  t — G  enerator 
Current  not  essential 


Consolidated   Engine    Stop    Co. 

(Incorporated) 


351  W.  38th  St., 


New  York  City 


Specialists  and  manufacturers  of  all  types  of  Engine  Stop  and  Speed  Limiting  apparatus. 


Practical 
Hand  Book 
For 
Millwrights 


By  CALVIN  F.  SWINGLE,  M.  E. 

Bound  in  cloth,  decorative  cover,  in  gold 
and  inks,  fully  illustrated;  price,  $2.00. 

The  latest  and  most  popular  treatise  on  this  interesting 
subject,  covering  the  planning  and  arrangement  of  mill 
buildings,  strength  of  materials,  modulus  of  elasticity,  mo- 
ment of  inertia,  shafting,  journal  bearings,  couplings,  etc, 
horse  power  to  be  transmitted  by  shafting,  alignment  and 
leveling  of  shafting,  pulley  location,  key  fitting,  set  screws, 
belts  and  belting,  designing  a  belt  diagram  and  how  to  use 
it,  wire  rope  transmission,  gear  wheels,  electrical  installa- 
tion, all  subjects  directly  connected  with  the  installation  of 
mill  machinery  described  in  detail  in  a  practical  and  easily 
understood  manner. 

Book  Department 

PRACTICAL  ENGINEER 

537  So.  Dearborn  St.  Chicago,  III. 
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TAAOe    MARK 


A  Record  is 
positive  proof 
of  Efficiency 


A  Re  ord  is 
a  positive 
Check  on 
Optrationsl 


The  above  record  was  made  by  a  Foxboro  Thermograph  and  shows 
very  poor  Feed  Water  Regulations. 

INDICATING  and  RECORDING 

GAUGES-THERMOMETERS— PYROMETERS— TACHOMETERS 

Send  for  Bulletin  D-74 

THE  INDUSTRIAL  INSTRUMENT  CO.,      :      Foxboro,  Mass. 

New  York         Chicago         Birmingham,  Ala  London,  E.  C. 


Make  Your  Boilers  Live  Up  to 
Their  Acceptance  Test 

When  your  rollers  were  accepted  on  test,  their 
efficiencies  were  high.  But  those  figures  fall  off 
as  time  passes.  Do  you  know  HOW  MUCH  they 
have  fallen  off — HOW  MUCH  coal  you  are 
wasting? 

UEHLING  CO,  METER 

Will  give  you  this  information  continuously, 
without  fear  or  favor.  It  is  a  necessary,  money- 
saving  adjunct  in  every  plant  where  the  watch- 
word is  efficiency.  A  boiler-front  CO2  Indicator 
is  provided  for  the  fireman's  guidance,  so  that 
the  Meter  proper  and  the  recording  gauge  need 
not  be  placed  in  the  boiler  room. 
Write  for  36-page  booklet  "Combustion  and  the  Cost  of  Power" 


Uehling  Sales  Company 


93  Liberty  Street 


New  York 


General  Hints  for  the  Use  of 

the  Indicator 

All  operating  engineers 
and  especially  those  who  are 
looking  for  real  steam  econo- 
my, should  make  themselves 
familiar  with  these  hints. 
They  are  genuine  tips  that 
save  any  engineer  time  and 
a  lot  of  trouble.  Get  the  Trill 
Book  sent  free  and  look  them 
up.  Write  a  letter  or  postal 
requesting  this  book  to 

TRILL  INDICATOR  COMPANY,    ^SllVrpk 


AGAIN  ON  THE  BIG  JOB 


Two  new  buildings  were  recently 
added  to  the  Bellevue  Hospital,  New 
York  City,  one  of  the  largest  hospitals 
in  the  world. 

"Toledos"  N0.I,  N0.IO  and  No.2  were 
used  by  the  heating  contractors  to  in- 
stall the  piping,  because  they  knew  from 
years  of  experience  that  "Toledos"  were 
the  most  reliable,  durable  and  easiest 
working  pipe  threaders. 

The  illustration  shows  one  man 
threading  2  1-2  inch  pipe,  with  one  of 
the  No.  2  tools,  on  the  job.  He  is  doing 
it  easily,  speedily,  and  is  cutting  a 
smooth,  perfect,  long-tapered  thread,  on 
which  fittings  will  make  up  absolutely 
tight. 

Big  jobs  or  little  jobs,  it  pays  to  use 
"Toledos." 

Use  the  coupon  for  your  copy  of  "A 
Pipe  Threading  Miracle." 


THE  TOLEDO  PIPE  THREADING 
MACHINE  CO.,  TOLEDO,  O. 

New  York  Office,  1182  Broadway 
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The  Dart  Union 

Has  Two  Bronze  Seats 

and  these  seats  are  well  g-ronnd 
together. 

The  Dart  Union  has  heavy 
malleable  iron  pipe  ends,  with 
a  heavy  shoulder  on  the  swivel 
end,  and  a  heavy  iron  malle- 
able nut,  which  also  has  a 
heavy  shoulder  to  support  the 
swivel. 

That  Bronze  to  Bronze  combina- 
tion, in  the  vital  part,  the  seats,  set- 
tles the  question  of  corrosion. 

In  the  iron  parts— the  pipe  ends — 
you  get  all  the  strength  you'll  ever 
need— the  strength  of  an  iron  fitting 
that  doesn't  stretch. 

You  get  a  further  assurance  of 
satisfactory  service  through  the 
Straight  IVay  right  through  the  Dart 
Union,  without  cored  parts  to  weak- 
en, hold  water  or  collect  sediment. 

And  the  Dart  Union's  Standard 
Pipe  Threads  mean  something  to  the 
piper  and  the  man  who  pays  him. 

By  all  means  buy  the  best  union 
you  can  find,  but  be  sure  you  know 
which  is  best,  by  giving  them  actual 
service  tests.  We  are  ready  to  sup- 
ply samples  of  Dart  Unions  for  that 
purpose. 


E.  M.  Dart 

Man'fg.  Company 
Providence,  R.  I. 


The  Fairbanks  Company,  Sales  Agents 


SMALL  SIZES 

"Cino"  Gate  Valve 


One  reason  for  "Cino"  Iron 
Body  Gate  Valve  is,  that  it  is  the 
first  iron  body  gate  valve  possible 
to  secure  in  the  smaller  range  of 
sizes. 

Also,  it  is  the  first  iron  body 
gate  valve  which  embodies  in  its 
construction  the  double  disc  fea- 
ture. The  flexibility  of  this  double 
disc  mechanism  easily  and  readily 
compensates  for  any  distortion  or 
derangement  of  the  angle  of  the 
seats  due  to  the  inevitable  strains 
of  expansion  and  contraction. 

Even  though  one  disc  may  be 
temporarily  obstructed  by  parti- 
cles of  dirt  or  scale,  the  action 
of  ball  and  socket  bearing  fol- 
lowed by  the  compound  action  of 
the  wedge  shaped  disc  holder 
compels  the  other  disc  to  seat 
tight. 

A  long-lasting,  low-price  valve 
for  low  pressure  service.  Used 
for  steam,  water,  oil  or  gas. 

Tell  us  your  name  and  we'll 
mail  literature. 

The  D.  T.  Williams  Valve  Co. 

Cincinnati,  Ohio 
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When  You  Order 
Be  Sure  To  a 
Specify 


^j^ 


'-^^^^ 


C  An  order  which  simply  says  "pipe"  is  not  complete. 

C  *'Pipe"  may  mean  any  pipe —and  there  is  about  as  much  differ- 
ence in  pipe  as  there  is  in  men. 


^  All  pipe  should  be  the  standard 


known  brand  —  "NATIONAL' 


if 


—  testedi — 
you    wish 


your  pipe  lines  to  be  permanent  and  ultimately 
most  economical. 


^  The  following  paragraph  would  be  a  good 
one  to  cut  out  and  paste  down  where  you  and 
every  one  else  would  see  it  when  ordering  piper 


^  **Jill  pipe  to  be  '^ATIOJ^AL'  Pipe  as  manu' 
factured  by  Rational  Tube  Company,  sizes 
5'4  inch  and  larger  to  have  the  name 
'  NJITIONAL'  rolled  in  raised  letters  on 
every  few  feet  of  length,  and  on  these  smaller 
butt'weld  sizes  the  name  '  J^JiTIONAL'  to 
appear  on  the  metal  tag  attached  to  each 
bundle  of  pipe." 

Ask  for  N.  T.  C.  Bulletin  No.  12  A— this  bulletin  has  recently  been  enlarged 
and  revised  and  contains  a  summary  of  information  about  "NATIONAL" 
Pipe  —When  you  have  read  it  you  will  keep  it  on  file  for  permanent  use— It's  free. 


q  To  readily  identify  "NATIONAL"  mate- 
rial, and  as  protection  to  manufacturer  and 
consumer  alike,  the  practice  of  National  Tube 
Company  is  to  roll  in  raised  letters  of  good 
size  on  each  few  feet  of  every  length  of  welded 
pipe  the  name  "NATIONAL"  (except  onjhe 
smaller  butt-weld  sizes,  on  which  this  is  not 
mechanically  feasible ;  on  these  smaller  butt- 
weld  sizies  the  name  "NATIONAL"  appears 
on  the  metal  tag  attached  to  each  bundle  of 
pipe). 


MARKING 


Name  Rolled  in  Raited  Letters  on  National 
Tube  Company  Pipe 


^  When  writing  specifications  or  ordering 
tubular  goods,  always  specify  "NATIONAL" 
Pipe  and  identify  as  indicated. 

q  In  addition,  all  sizes  of  "NATIONAL" 
welded  pipe  below  four  or  five  inches  are  sub- 
jected to  a  roll-knobbling  process  known  as 
Spellerizing  to  lessen  the  tendency  to  corrosion, 
especially  in  the  form  of  pitting.  This  Speller- 
izing process  is  peculiar  to  "NATIONAL" 
Pipe,  to  which  process  National  Tube  Company 
has  exclusive  rights. 


NATIONAL  TUBE  COMPANY,  SBuUd-:;.  Pittsburgh,  pa 

District  Sales  Offices:     Atlanta,    Boston,     Chicago,    Denver,    Kansas  CHty,    New  Orleans,  New  York,  Philadelphia,  Pittsburgh,  St.  Louis,  St.  Paul,  Salt  Lake  City 
Pacific  Coast  Representatives;         U.  S.  Steel  Products  Co.,        San  Francisco,         Los  Angeles        Portland,        Seattle, 
Export  Representatives :      U.  S.  Steel  Products  Co.,   New  York  City 
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You  Can  Regulate  the  Pop  With- 
out Taking  the  Valve  Apart 

and  while  pressure  is  on  the  boiler. 

You  can  take  the  Valve  apart  without  changing  the 
adjustment  of  the  spring. 

You   can   get   a   very   close   adjustment    and   thereby 
reduce  waste  of  steam  to  the  minimum. 

You  get  an   even,  unvarying  pop  because  the  knife- 
edge  pop-lip  wears  evenly  with  the  seat. 

These  are  a  few  of  the  features  that  combine  to  put 

Ashton  Improved  Lock-Up  Pop 

Safety  Valves  in  a  Class  by 

Themselves 


These  Valves  have  outside  screw  plug  pop  regulator, 
knife-edge  pop-lip,  encased  spring,  a  compound  lifting 
attachment  capable  of  raising  the  valve  part  off  the  seat 
one-eighth  the  diameter  of  the  valve  opening,  and  a 
ball-bearing  pressure  screw.  The  spring  is  of  Jessop's 
Sheffield  Steel. 

Full  size  connections  to  both  inlet  and  outlet. 

If  you  want  a  Pop  Safety  Valve  that  can  be  depended 
upon  at  all  times  to  give  instant  relief  to  your  boilers 
— to  operate  with  the  least  possible  waste  of  steam  and 
with  the  minimum  of  attention,  then  send  at  once  for 
the  Ashton  Book  of  Boiler  Room  Specialties,  which 
describes  it  in  full. 


THE  ASHTON  VALVE  CO. 

273  Franklin  St.,  Boston,  Mass. 

BRANCH  OFFICES  :        128  Liberty  St.,  New  York       174  Market  St.,  Chicago 


THERE  ARE  NO  VALVE  TROUBLES 
WHERE  "HOMESTEADS  "ARE  USED 


HOMESTEAD  QUARTER  TURN  VALVES 

Stand  severest  tests  for  high  pressure  service.     Durable, 
simple,  easy  to  operate.  Send  for  illustrated  Catalog  "L." 

HOMESTEAD  VALVE  MANUFACTURING  COMPANY 

Works:  Homestead,  Penna.  PITTSBURGH,  PENNA. 


It's  Easy  To  Control 
Your  Pumps 

with  a  SCHADE  PUMP  CON- 
TROLLING VALVE.  It  controls 
them  automatically — day  and  night — 
without  attention — without  worry.  It 
watches  the  speed — keeps  a  fixed  dis- 
charge pressure — prevents  all  racing 
and  pounding. 

Write  for  catalog  and  prices,  but  better, 

try  one  for  a  month  at 

our  risk 

Schade  Valve  Mfg.  Co. 

2546  North  American  St.,    Philadelphia,  Pa. 


(Especially  TheWhite  Star  Valve) 


The  Powell  Union  Composite 
Disc  Valve 

Bevel-Ground    Joint    Connection    Body     and 

Bonnet. 
Red  lead  or  cement  unnecessary  to  make  it  tight. 
Body  outlasts  many  discs. 
Ask  your  dealer  for  Powell  Valves  or  write  us. 

The/vWm. Powell  Co 

^Pg'^^EPENDABLE  Engineering  Specialties 
CINCINNATI, 0. 
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"Pioneer"   Slide  Top 
Glass   Body  Oil   Cups 

"Champion"     Rod 
Oil    Gups 

LUNKENHEIMER  OIL  AND  GREASE  CUPS 

The  LUNKENHEIMER  LINE  OF  OIL  AND  GREASE  CUPS  is  undoubtedly  the 
largest  and  most  complete  on  the  market,  and    among    the    great    variety    of    designs    can 

readily   be   found  a   cup  particularly   adapted  to   any   desired   requirement. 

OIL  CUPS  can  be  had  with  glass  bodies  or  made  entirely  of  bronze,  and  the  glass 
body  oil  cups  can  be  had  with  or  without  sight-feeds  and  equipped  with  means  for  regu- 
lating the  How  of  oil.  Large  sight-feeds  are  provided,  to  enable  the  dropping  oil  to  be 
seen   from  quite  a  distance. 

The  large  line  of  GREASE  CUPS  includes  those  of  the  automatic  type  provided  with 
feed  regulation;  the  screvv  plunger  type  and  the  plain  style  with  screw  cap.  Either  Cast 
Bronze,   Iron   or   Stamped   Bronze  cups   can  be  had. 

LUNKENHEIMER  OIL  AND  GREASE  CUPS  are  free  from  complicated  parts,  are 
well  made  of  the  best  materials,  very  neat  in  appearance  and  are  absolutely  reliable.  They 
are  exceptionally  DURABLE  and  VERY  STRONG,  particularly  in  the  shank,  the  part 
subjected  to  the  greatest  strain.  Jarring  of  the  machinery  to  which  they  are  attached 
WILL   NOT   SHAKE   THEM   TO    PIECES,nor  will  the  regulation  of  the  feed  be  afifected. 

Specify  and  insist  upon  securing  genuine  Lunkenheimer  make.  Do  not  accept  substi- 
tutes,— they  are  never  as  good  as  the  genuine. 

"MOST    supply    houses    sell    them— yours   CAN— if  they  DONT  or  WONT,— tell  US." 

WRITE  FOR  CATALOGUE 

THE  LUNKENHEIMER  COMPANY 

Largest  Manufacturers  of  High  Grade  Engineering  Specialties  in  the  World 

Executive  Offices  and  Factories:  CINCINNATI,  OHIO,  U.  S.  A. 
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An  Opportunity  To  Get  In  Right 


BTEAM 


u 


Automatic 


Injector 


You,  as  engineer,  either  do  the  buying  or  make  recommendations  so  that  every  piece  of  plant  equipment 
reflects  your  ability. 

The  "Old  Man"  doesn't  get  down  to  the  engine  room  very  often,  but  he  does  see  and  keep  track  of  the  bills 
for  supplies  and  knows  what  goods  you  buy. 

The  boss  knows,  because  he  has  traveled  around  the  country,  that  the  U.  S.  Automatic  Injector  is  used 
exclusively  by  the  largest  manufacturers  of  Boilers  and  Engines  in  the  World.  Because  by  test  they  found  it 
the  best  and  that  it  has  been  adopted  by  the  U.   S.  Government. 

He  knows  that  the  American  Injector  Co.  have  led  in  the  development  of  the  Automatic  Injector  since  its 
invention. 

Therefore,  when  it  comes  to  the  selection  of  as  important  a  device  as  an  injector,  you  of  course  want  to 
make  a  selection  that  will  reflect  credit  on  your  good  judgment 

Next  time  you  are  in  need  of  an  injector  you  will  have  "An  Opportunity  To  Get  In  Right,"  by  specifying  a 
U.  S.  Automatic  Injector. 

We  guarantee  the  U.  S.  Injector  to  be  better  for  your  work  than  any  other  Automatic  Injector. 

If  you  find  it  only  "Just  as  Good"  the  privilege  of  returning  it  is  yours. 

Engineers'  Pocket  Information  Book  "H"  Free  on  Request 

American  Injector  Company,  iso  Fourteenth  Ave..  Detroit,  Michigan 


This  Will  Save  Money 
On  Your  Oil  Bills 


ACCURATE 

Feed  Regulation    is 

an  Exclusive 

Feature  of 

the 


MANZEL 

Class  **HJi"  Force  and  Sight  Feed 

OIL  PUMP 

Until  you  get  it  you  are  wasting  oil  every  day 

Write  today  for  Catalog  and  Free  Trial  Offer. 

MANZEL  BROTHERS  COMPANY 

"oil  Pump  Spmcialltts" 
327  Babcock  St.,  BUFFALO,  N.  Y. 


CAiB«0lL«UCT101 
^^■^  TO  SASMT  FCtDS 


Complete  Richardson  OHins  System  for  Large  Units 

GOES  ON  AS  EASY  AS  A  NEW 
OVERCOAT 

Some  Engineers  think  an  Oiling  System  is  rather 
complicated  and  can  only  be  operated  or  installed  by 
an  expert.  This  is  not  true  of  the  R-P  Individual  Oil- 
ing and  Filtering  System.  You  can  order  a  system  and 
put  it  on  your  engine  as  easy  as  you  can  order  and 
put  on  a  new  overcoat  for  yourself. 

Just  tell  us  the  size  and  type  of  engine  you  have,  the 
number  of  points  of  lubrication  on  it,  and  we  will  give 
you  a  net  price  on  a  complete  System. 

Just  for  your  own  satisfaction,  find  out  how  much 
one  will  cost  for  your  engine. 

Anyhow  ask  for  Book  P-55,  "Scientific  Lubrication  of 

Machinery,"  and  get  posted  on  this  subject 

of  up-to-date  lubrication. 

^HE  p^ICHARDSON-pHENIX  QO. 

LUBRICATION  ENGINEERS  AND  MANUFACTURERS 


^ORKS-120     RESERVOIR    AVE     MILWAUKEE. 
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XL-96  EJECTOR 


ft^c 


THE 

LIQUID-LIFTER 


conveying  liquids  from  one  Receptacle  or  level  to 
another,  emptying  fly  wheel  pits,  sumps,  flooded  cellars, 
etc.,  exhausting  air,  gases,  priming  centrifugal  pumps,  etc., 
lheJ.'X  L-96"  Ejecloris  unequalled. 

The  Penberthjr  Safeguard  Automatic  Water  Gage 

perfectly  constructed  and  simple  in  operation,  gives  an  absolute  protec- 
tion against  all  dangers,  liable  to   result   from   a   breaking   gage  glass. 

Price  no  more  than  that  of  an  ordinary  gage 
which  lacks  the  desirable  safeguard  features. 

Ya"  V2'  y4» 

Oescriplhie  circular  mailer  on  any   of  our  products   mill  be   sent   upon   requeil. 


0AFL^bUARD 


PeRBER™  lnJECTC»£0.  DETROIT  MICH 
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The  Pioneer  Boiler 
Graphite,  in  use  for 
Twenty-Five  Years 


The    Afame 


DIXON'S 


Is  The  Thing  That  Counts  In 


BOILER  GRAPHITE 


It  has  never  been  associated  with 
an  untried,  doubtful,  inferior 
product. 

PROTECT    YOURSELF! 

Send  for  the  guide-book  to  success 
in  graphite  boiler  cleaning — 
''Graphite  For  The  Boiler,"  No 96. 


Made  in  JERSEY  CITY,  N.  J.,  by  the 

Joseph    Dixon    Crucible    Company 


ESTABLISHED  1827 


D  125 
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OIL  STORAGE 


Oa  Well  Stored  Is  Oil  Saved 

Oil   Well   Stored   Also   Means   Better   Lubricated  Machinery 


For  oil  stored  in  an  ordinary  can  is 
bound  to  lose  its  "velvet"  and  become 
more  or  less  contaminated  v^^ith  dirt,  grit, 
etc.  This  makes  it  necessary  to  use  more 
oil ;  and  no  matter  how  much  dirty  oil 
you  use  on  your  machinery,  you  can 
never  get  the  same  efficient^  lubrication 
that  comes  from  the  use  of  a  smaller 
(|uantity  of  clean  oil. 

Furthermore,    oil    exposed     to    air    is 


WASTE.      It    is   a    fire    hazard    that    in- 
creases your  insurance. 

Store  your  oil  in  a  burglar,  fire,  "fool," 
evaporation  and  leak-proof  Oil  Cabinet — 
such  as  the  BOWSER  CABINET  illus- 
trated here — and  the  saving  effected  will 
soon  pay  for  the  cabinet.  It  is  but  one 
form  of  BOWSER  SERVICE  and  em- 
bodies 28  years  of  expert  knowledge  in 
its  building. 


Write  for  our  Bulletin  2205- A- B  and  get  full  details.      Write  NOW. 

S.  F.  BOWSER  &  CO.,  Inc. 


Sales  Offices  in  All  Centers  and 
Representatives  Everywhere 


Home  Plant  and  General  Offices, 

Box  2020,  FT.  WAYNE,  IND.,  U.  S.  A. 

Original  patentees  and  manufacturers  of  standard  s  ifmeasuring  liand  and  power  driven  pumps,  large  and 
small  tanks,  gasolene  and  oil  storage  and  distributing  systems,  self-registering  pipe  line  measures,  oil  filtering  and 
firculating   systems,   dry   cleaner's   systems,   etc. 

Established   1885. 


I7OR  line  shafting,  for  gears,  for  the  bearings  of  all 
machinery  there  is  a  certain  grade  of  NON-FLUID 
OIL  which  will  give  you  better  lubricating  results. 

— Which  will  reduce  friction,  lubricating  cost,  coal  cost,  and 
at  the  same  time  put  an  end  to  messy  conditions  and  make  splash 
boards,  drip  pans,  filters,  etc.,  unnecessary.  This  we  want 
to  prove  to  you  in  your  plant — for  which  purpose  we  will  gladly 
send  you  a  generous  sample,   FREE  OF  ALL  COST. 


TRADE   MARK 

NON- 


UNITED  STATCS 


REGISTERED  IN 


N.  Y.  &  N.  J.  Lubricant  Co.,   165  Broadway,  New  York 


A    CAN    OF    LUBRICATION 


ALBANY 
GREASE 


All 

Lubricant 

No 

Waste 


It's  true  that  the  can  contains  Albany  Grease  but  what  you 
get  is  lubrication.  Actual  friction  reducing,  dividend  paying 
lubrication    because    Albany    Grease    contains    no    adulterants. 

See  our  large  "ad"  In  the  last  issue  of  the  Practical 
Engineer  and  learn  more  of  this  modern  power  plant  necessity. 

Your  name  on  a  card  brings  a  liberal  supply  of  Albany 
Grease,    an   Albany   Grease    Oup   and   our   book   on    "Friction." 

ALBANY  LUBRICATING  CO.,  Sole  Makers 
Adam  Cook's  Sons,  Props.  708-710  Washington  St.,  New  York 


A  Merry  Christmas  To  All 
Our  Customers 


We  were  just  about 
to  add  "A  Happy  New 
Year"  but  we  know 
that    all     users    of 

SIMS  OIL 
FILTERS 

will  have  a  New  \'ear 
happily  free  from  lubri- 
cation troubles  and 
expense. 

You  see,  they  can  use 
a  much  higher  grade  of 
oil  and  with  economy. 
The  filtering  of  it  with 
a  "Sims"  will  enable 
them  to  use  it  over  and 
over  again. 

The  yearly  saving 
will  approximate  dSfc  . 


Write  for  Catalog  or  Try  One  for  30  Days  Free 


THE  SIMS  COMPANY, 

ERIE,  PA. 


2001   Holland 
Street, 
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Another  successful  record  made  by 

Cling-Surface.    This  time  on 

a  Rope  Drive. 

You  would- 
n't think  that 
this    short 
length  of  rope 
had    transmit- 
ted power  for 
five  years  and 
out    in    the 
open  as  shown 
below,  where  it  was  sub- 
jected  to   rain,    sunshine, 
frost   and    the    storms    of 
the  lake  regions. 

The  remarkable  preser- 
vation of  both  exterior 
and  interior  under  such 
severe  duty  is  the  direct 
result  of  proper  treatment 
with  Cling-Surface. 

The  rope  shows  slight 
wear  on  the  surface,  but, 
as  is  well  known,  rope 
drives  seldom  fail  because 
of  surface  wear.  Failure 
usually  begins  at  the  core 
where  the  severest  rub- 
bing of  fibre  against  fibre  occurs.  Examine  any 
rope  that  has  failed  through  wear  and  the  core 
and  other  internal  fibres  will  be  found  worn 
into  short  lengths  or  very  weak  condition. 
Obviously  then  the  proper  way  to  preserve  a 
rope  drive  is  to  "lubricate"  these  rubbing  fibres 
and  prevent  them  from  grinding  themselves 
thin  and  weak.  Cling-Surface  does  this  in  the 
best  way,  because  it  does  not  make  the  rope 
or  belt   sticky  but   penetrates   and   lubricates 

every  tiny  fibre,  in- 
side and  out,  to  the 
very  center.  Close 
contact  and  firm  grip 
on  the  driving  and 
driven  pulleys  are 
thus  secured,  power 
losses  are  minimized, 
the  drive  is  water- 
proofed throughout, 
(Cling-Surface  will 
not  wash  ofif  in  the 
rain),  and  mitial  tensions  may  be  reduced  to 
such  an  extent  that  free,  easy  running  becomes 
practical  as  in  this  case. 

Cling-Surface  is  used   and  recommended  by  the 

largest  makers  of  rope. 
Whether  your  drive  is  belt  or  rope,  indoors  or 

out,    you   NEED    CUng-Surface.      Give   us    a 

chance  and  we'll  prove  this  to  your  complete 

satisfaction. 
Send  us  a  first  order  NOW,   or  at  least  ask  for 

literature. 


ace 


Cling-Surface  Co 

1028  Niagara  Street       Buffalo  N  Y 


New  York 

Atlanta 

Chicago 

Boston 

Memphis 

St  Louis 

Denver 

Toronto 

Etc 

London  Thomas  and  Bishop 
119-125  Finsbury  Pavement 
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The  Detroit  500 
will  not  syphon 


t/.spA^ 


The  Detroit  "500"  Air  Compressor  Lubricator 
gives  constant  lubrication  under  every  condition 
of  service.  The  rate  of  feed  never  varies  when 
changing  from  pressure  to  unloading  or  when 
returning   from   unloading   to   pressure. 

The  Detroit  "500"  cannot  be  robbed  of  oil  and 
cannot  be  affected  by  changing 
conditions  in  the  cylinder. 

This  lubricator  can  be  started 
and  stopped  without  changing 
the  feed  adjustment  preventing 
both  loss  of  time  and  oil  when 
starting  up. 

The  bullseye  gauge  and  sight 
feed  glasses  are  kept  tight  and 
won't  break.  This  lubricator 
will  withstand  the  roughest 
service. 


Detroit  Lubricator  Company. 

DETROIT,  U.  S.  A. 

Largest  manufacturers  of  lubricating  devices  in   the  world 


Save  a  Ton  of  Coal  a  Day 

A  small  lighting  plant  operating  a  175  hp.  W.  T.  Boiler 
weighed  every  pound  of  coal  burned  for  five  months.  It 
amounted  to  an  average  of  146  tons  per  month.  They  put 
in  a  "Scaife"  Water  softening  Plant  and  continued  to 
weigh  the  coal  burned  during  a  like  period.  It  amounted 
to  an  average  of  113  tons  per  month.  More  than  a  ton  of 
coal  saved  each  day.  You  can  do  as  well,  or  better,  de- 
pending on  the  size  of  your  plant.  For  a  full  report  of 
this  test  and  other  literature  of  interest  to  power  plant  men 
write 

WM.  B.  SCAIFE  &  SONS  COMPANY 

Post  Office  Box  1133,        PITTSBURGH,  PA. 

Founded  1802 


SWAINS 

^ 

wrr 

The   Lubricator  that  Lubricates 

|| 

The  standard  lubrication 

for  all  shafting  and  loose 

^             pulleys.    Eliminates  fric- 

|iM^^^^^^^^i--^_:--^?7^~3;^^^^^ 

■             tion,  wear  and    worry. 
P             Cuts  out  the  lubrication 

question.     Clean    and 
economical. 

Ask  any  lar^e  corporation.    Adapted  to  use  on  any  box 

© 

Swain  Lubricator  Co. 

328  W  Lake  Street            Chicago,  III. 
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Send  For  This 


Free  Christmas  Package! 

Every  Reader  Of  Practical 

Engineer  Who  Has  Not  Already 

Received  It  Is  Entitled  To  One 


We  not  only  wish  all  readers  of  Practical 
Engineer  the  Compliments  of  the  approaching 
Season,  but  we  wish  also  to  show  those  who  have 
not  yet  written  us,  an  effective  means  of  reducing 
the  cost  of  transmitting  power  and  a  saving  in 
belt  bother  and  expense.  To  that  end  we  have 
wrapped  and  made  ready  for  parcel-post  pack- 
ages containing  half-pound  sticks  of  Stephenson 
Bar  Belt  Dressing  and  they  will  be  sent  on  request 
to  those  who  write. 


STEPHENSON  BAR  BELT  DRESSING  the 
same  quality  as  the  samples — for  Stephenson  is 
made  in  only  one  quality — is  for  sale  at  all  reli- 
able dealers.  It  is  imitated  widely,  so  be  careful 
when  you  buy.  Insist  on  Stephenson  Red  Label 
for  leather,  Green  label  for  canvas  belts,  and  look 
for  the  man  with  the  cog-wheel  face,  he  is  our 
trade  mark.  In  the  meantime,  if  you  haven't 
received  sample  stick,  send  for  one  and  see  if 
Stephenson  isn't  the  best  belt  dressing  you  have 
ever  used. 


Stephenson 

Manufacturing 

Company 

Albany,  N.  Y. 


^f 


^r. 


Use  the  Coupon 
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DoYoxin-Eulleys 


Ea  n-t  he-A  ir  ? 


If  the  blades  of  an  electric  fan  were  straightened  so  as  to  cut  the  air  the  fan  could  be  run  at  its  regular 
speed,  at  much  less  cost.  Imagine  the  air  resistance  of  fifty,  one  hundred,  or  more  pulleys,  not  constructed 
with  special  attention  to  air  resistance.  Calculate  the  unnecessary  power  cost.  Eliminate  needless  ex- 
penditure by  the  installation  of 

"American"  1%  Pulleys 

The  "American"  pulley  "A"  braced  arms  (edge-on)  give  least  air  re- 
sistance and  at  the  same  time,  perfect  rigidity,  trueness,  and  strength. 
"Americans"  cut  the  air.  This  is  but  one  of  the  "American"  power  saving 
features. 

Write  for  "Factors  of  Energy,"  a  useful,  little  book. 

THE  American  Pulley  Company 

OFFICE  AND  WORKS:  PHIbADEt-PHlA   PA. 
Warehouses:  •  New  York,  Cor.  Grand  and  Greene  Sts.     Boston,  165  Pearl  St.     Chicago,  124  S.  Clinton  St.  Patented 

Dealers  Everywhere 


United  States 
&  Great  Britain 


A  hammer  is  the  only  tool 
you  need 


Enlarged  View  of 
Sectional  Rocker  ^^ 

Hinge  Pin 

Reasons    For  Using   Alligator   Belt   Lacing 

It  is  a  convenient  and  handy  separable  fastener 

It  can  be  applied  quickly  and  easily. 

It  needs  no  tools  except  an  ordinary  hammer. 

It  uses  a  sectional  "Rocker"  hinge  pin  which  is  waterproof,  and 
can't  go  to  pieces  under  strain. 

It  saves  belting  and  time. 

It  can  be  used  on  leather,  rubber,  balata — any  machinery  belting. 

It  makes  a  joint  as  strong  and  flexible  as  the  belt  iiself. 

A  test  of  a  free  sample  will  prove  that  you  need  it.  When 
writing  state  width  and  thickness  of  belt. 

FLEXIBLE     STEEL     LACING     COMPANY 

522  S:  CLINTON  ST.  CHICAGO,  ILLINOIS 


The  Why  of 

—AMERICAN 


TRANSMISSION  ROPE 

and  rope  transmission  is  being  covered  by  us  in  Prac- 
tical Engineer  in  a  manner  that  goes  to  the  foundation 
of  good  rope  making.  Advertising  matter  —  yes — just 
the  kind  that  tells  vital  truths.     Follow  the  series,  and 

Send  for  Free  Book 
"The  Blue  Book  of  RopeTransmission,"  meaty  with  information 

AMERICAN  MFG.  CO.  ST.  LOUIS  CORDAGE  MILLS 

DEPT.    E  DEPT.    E 

BROOKLYN,   N.  Y.  ST.  LOUIS,   MISSOURI. 


Columbian   Manila 
Transmission  Rope 

A  rope  made  right  and  sold  at  the  right  price. 

Made  of  toughest  kind  of  fibre,  which  we  im- 
port for  this  particular  purpose. 

The  Very  Best  Transmission  Rope 


'>?ADE  tA^^ 


Send  For  The  Columbian  Book  of  Rope  Transmission 

COLUMBIAN  ROPE  COMPANY 


817-859  Genesee  Street 

New  York  Office  and  Warehouse: 
62  South  Street 


AUBURN,  N.  Y. 


Chicago  Office  and  Warehouse: 
370  River  Street 


December  15,  1913 


PRACTICAL     ENGTNKRR 


99 


A  Spartan  Test 

With   Live  Steam 


As  on  e  of  many  tests,  we 
installed  a  Spartan  Belt  where 
it  ran  through  a  box  into  which 
live  steam  was  discharged  at 
intervals  through  a  pop  valve. 
After  six  months  that  Spartan 
Belt  was  still  on  the  job,  and 
in  as  good  condition  as  when 
first  installed. 

Spartan  Belting  has  been 
tested  so  often,  under  such  a 
variety  of  adverse  conditions, 
and  with  such  uniformly  satis- 
factory results  that  we  have 
brought  out  an  interesting  book 
on   the   subject. 

Send  for  a  copy  of  this  Spar- 
tan Book  at  once  and  get  ac- 
quainted with  the  qualities  that 
gave  Spartan  Belting  its  name. 

The  Graton  &  Knight 
Manufacturing  Co. 

Oak  Leather  Tanntrs 
and  Belt  Makers 

Norfolk  and   Franklin  Streets 

Worcester,  Mass. 

//  you  haven't  already  re- 
ceived a  copy  of  our  Text 
Book,  "The  Care  of  Belting" 
ask  for  that,  too. 


Cut  this  out 


and  mail  it 


to  your  belt  dealer 

Just  tell  him  you  want 
to  accept  the 

Clipper  Free  Trial  Offer 

That  is  all  you  have  to  do  to  secure  a  30-days' 
free    trial    of    the    profit-saving,   time-saving,    belt- 


saving,  power-saving 


CXUiJOjer*  ^jeU  Xogcr 


TRADE.   MARK 


LACtS  IN    THRtE    MINUTES 


If  you  don't  like  the  way  the  Clipper  will  lace 
your  belts  in  about  3  minutes'  time  per  belt,  you 
can  send  it  back.    Costs  nothing  to  try  it,  so 


Try  it! 

We  will  ship  one 
through  him  if  he 
has  none   in   stock. 

Clipper  Belt  Lacer  Co. 

1016  Front  Avenue 
Grand  Rapids,  Michigan 


AmericanSt 


rican 


state  Capitol,  Madison,  Wis. 
Geo.  B.  Post  &  Son.  Architects 

IN  the  construction  of  this  building  over  2S,000 
tons  of  granite  and  2,300  tons  of  structural  steel 
were  used.      All  of  this  immense  tonnage  was 
handled  by  American  Wire  Rope. 

This  building  is  equipped  with  Kaestner  &  Hecht  electric  elevator 
using  American  Wire  Rope. 

Every  pound  of  rope  steel  we  make  is  carefully  analyzed  and 
checked,  and  only  such  as  conforms  to  our  rigid  tests  ever  is  used 
for  wh-e  rope,  whether  of  iron,  crucible  cast  steel,  extra  strong 
crucible  steel,  plow  steel,  monitor  steel  or  tico  special  steel. 

Chicago    New  York    Worcester    Cleveland    Pittsburgh    Denver 


Export  Representative : 
Pacific  Coast  Representative : 
Los  Angeles 


U.  S.  Steel  Products  Co.,  New  York 
U.  S.  Steel  Products  Co.,  San  Francisco 
Poitland  Seattle 


100 


PRACTICAL     ENGINEER 


December  15, 1913 


Boiler  Tubes 

and  Tile, 
Free  From 
Soot,  Assure 
More  Steam 
and  Less  Coal 


That  Is  Why 

So  Many 
Bayer  Steam 
Soot  Blower 
Systems  Are 
in  Operation 


The  Bayer  Steam  Soot  Blower  Sjrttem 

as  applied  to  the  Heine  and  other  types  of 

Hollow  Stay  Bolt  Boilers 


Staid,  conservative,  power  plant  engineers  do  not  buy 
apparatus  unless  it  proves  useful  and  economical.  One 
of  the  best  testimonials  to  the  efficiency  of  the  Bayer 
Soot  Blower  System  is  the  rapidity  of  its  adoption  in 
power  plants. 

During  the  past  three  years,  over  a  million  hp.  of  Heine 
Type  Boilers  have  been  equipped  with  it. 

Over  a  million.     Think  of  it ! 

And,  the  best  part  of  all  is :  It  is  keeping  the  heating 
surfaces  of  the  boiler  free  from  soot  and  dust,  and  saving 
5  per  cent  and  more  of  fuel  with  scarcely  no  maintenance 


cost ;  and  without  interfering  in  any  way  with  the  operation 
of   the   boiler. 

The  Bayer  Soot  Blower  System  blows  with  the  draft — 
takes  about  3  minutes — the  labor  of  simply  turning  a 
valve.  The  busiest  engineer  or  fireman  can  keep  his 
boilers  clean.  It  can  be  installed  without  changing  boiler 
setting  or  cutting  masonry. 

It  is  no  wonder  then  that  the  Heine  Safety  Boiler  Co. 
has  adopted  the  Bayer  as  the  soot  blower  system  for  their 
boiler. 

This  system  proves  itself  in  a  bliort  time.  Would  a 
proposition  to  put  one  in  your  plant  on  trial  interest  you? 


Write   for   full   details   and   catalogue. 


Bayer  Steam  Soot  Blower  Company^  2838  La  Salle  Street,  St.  Louis,  Mo. 


One  From  Four  Leaves 


Three — just  the  number  of  ten-dollar  bills  saved  on 
a  set  of  Indestructo  Fire  Tools.  There's  metal  of  dif- 
ferent composition  used  in  their  construction.  It  gives 
them  a  long-time  fire   fighting  life. 


Indestructo 
Fire  Tools 


Three  to  a  set — last  three  to  four  times  as  long  as 
ordinary  fire  tools.  No  heavier.  No  different  in  shape. 
Only  difference  is   in   the   wear. 

Were  you  one  of  the  crowd  that  wrote  for  our 
printed  matter  last  month?     If  not,  better  v^rrite   now. 

The  Indestructo  Fire  Tool  Co. 

25  Sellers  Avenue 

West  Philadelphia,  Pa. 


ELECTRIC  HOISTS 


Mto6 
Tons 

Consult  our 
Specialists. 
It  costs  you 
nothing. 

Write  for  copy  of  Pamphlet  No.  90169 

Electric  Monorail  Cranes, 
Electric  Shovels,  Electric  Winches. 

S  P  R AG  U  E 

ELECTRIC  WORKS 

OF  GENERAL  ELECTRIC  COMPANY 
Main  Office : 

527-531  West  34th  Street,  New  York,  N.  Y. 

Branch  Offices  in  Principal  Cities 
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There  Are  Reasons  Why 

The 

OTIS  FEED  WATER  HEATERS 


EXRAUStIiNIET  EXHaUSTT  OUTLtT 


Are  The  Best 
In  The  World 

The    "OTIS    HEATERS"    save 

the   waste.      They   are   operated 

by  exhaust  Steam. 

The     Exhaust     passes     through 

and   on    the    inside   of   Seamless 

Brass  Tubes. 

They    cannot    scale.      They    are 

the  only  "Heaters"  with  a  cool 

settling    Chamber.      Are    easily 

cleaned. 

The  "OIL  SEPARATOR"  sur- 
rounded by  cool  water  makes  it 
possible  to  again  use  the  Ex- 
haust Steam  for  heating  build- 
ings and  other  purposes. 
They  are  "GUARANTEED"  to 
heat  to  200  degrees  and  over. 
Tested  at  200  lbs.  Hydrostatic. 
Twelve  distinct  "GUARAN- 
TEES." 

Do    what    we     say — or     money 
back. 

Write   for  information. 


STEWART  HEATER  CO. 


7  Norfolk  Avenue 


BUFFALO,  N.  Y. 


Green's  Economizer 


utilizes  heat  from  waste  chimney  gases 
to  heat  boiler  feed  water  up  to  250  deg. 
or  300  deg.  F.  Each  10  deg.  F.  rise  in 
the  temperature  represents  a  saving  of 
1%  of  fuel. 

Economizers  will  in  nearly  all  cases 
pay  for  themselves  In  less  than  2 
years.  Send  for  100-page  Book  P.  E. 
142  on  "Increasing  the  Economy  of 
Steam  Plants."  Contains  valuable 
data  and  charts. 

The  Green  Fuel  Economizer 
Company,  Matteawan,  N.  Y. 

(3B0F) 


ROTO  TUBE  CLEANERS 

Cut  Down  That  Boiler  Cleaning  Expense 

with  a  ROTO. 

Let  Us  Send  ROTO  For  Free  Trial. 

Write  Today  For  Catalog. 

THE  ROTO  COMPANY,  Hartford,  Conn. 


How  The 

Cochrane  Heater 

Came  to  Be 


About  twenty-eight  years  ago,  a  customer  in- 
quired if  we  could  suggest  any  remedy  for  the 
accumulation  of  scale  and  sludge  in  his  boiler. 

The  boiler  feed  contained,  as  do  a  majority  of 
natural  waters,  considerable  amounts  of  calcium 
bicarbonate,  and  knowing  that  heating  water  to  210 
deg.  F.  breaks  up  the  bicarl)onate  into  the  insoluble 
monocarbonate,  by  driving  ofif  carbonic  acid  gas  we 
gave  some  thought  to  this  simple  expedient,  the 
more  as  by  using  exhaust  steam  to  heat  the  water, 
the  coal  bill  could  be  reduced  15  per  cent  and  at  the 
same  time  the  boiler  would  be  protected  from  strains 
due  to  the  injection  of  cold  water. 

Our  solution  of  the  problem  has  now  become  well 
known  as  the  Cochrane  Open  Feed  Water  Heater. 

In  this  apparatus  the  water  is  sprayed  over  trays 
in  an  open  steam  bath,  in  which  it  is  heated  up  to 
the  full  temperature  of  the  steam,  the  carbon  dioxide 
and  air  dissolved  in  the  water  being  driven  off 
through  the  vent,  while  the  carbonate  scale-forming 
matter  collects  upon  the  heating  trays  and  in  the 
settling  chamber   of  the   heater. 

Since  then  the  Cochrane  Heater  business  has 
branched  into  many  diverse  but  allied  applications, 
such  as  Open  Feed  Water  Heaters  and  Receivers, 
for  use  in  connection  with  exhaust  steam  heating 
systems  where  the  exliaust  steam  is  under  back 
pressure,  Cochrane  Metermg  Heaters  for  simul- 
taneously heating  and  measuring  the  boiler  feed 
water,  thus  giving  a  check  upon  the  economical 
operation  of  the  plant,  and  Cochrane  Hot  Process 
Softening  Systems,  in  which  provision  is  made  for 
the  feeding  of  suital)le  reagents  for  the  transforma- 
tion of  "permanent"  hardness  and  for  the  removal 
of  the  resulting  precipitate,  till  now  Cochrane  Heat- 
ers are  used  in  plants  aggregating  about  10,000,000 
Boiler  H.  P. 

State  your  conditions,  and  ask  for  a  copy  of  our 
treatise  on  "The  Profitable  Utilization  of  Exhaust 
Steam." 


HARRISON    SAFETY    BOILER    WORKS 

3144  N.  17th  Street  Philadelphia,  Pa. 
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rL!5lTVA?,°o'N"rp  THAT  BIG  ALBERGER  HEATER 


Think  of  it— a  capacity  of  one  million  nine  hundred  thousand  (1,900,000) 
pounds  of  water  PER  HOUR  or  sixty  three  thousand  three  hundred  and 
thirty-three  boiler  horsepower  In  one  unit.  Q  Probably  the  largest  heater 
ever  built.    I^Has  more  than  one  thousand  five  hundred  (1,500)  tubes 


and  over  four  (4)  tons  of  pure  copper.  ^  This  enormous  heater  Is  an 
example  of  our  splendid  facilities.  Alberger  Heaters  are  made  In  all 
sizes,  horizontal  and  vertical. 

WRITE  FOR   PULL  ISFORMMTIOX 


ALBERGER  HEATER  COMPANY,  BUFFALO,  N.  Y. 


Send  For  Yours! 

The  New  Catalog — 

Heating  Feed  Water 
with  Exhaust  Steam 

is  now  ready  for  distribution. 
It  describes 

NATIONAL 

FEED  WATER  HEATERS 

It's  brand    new,  the   best    feed 
water  heater  catalog  published. 

Just  write  this  on  a  post  card  or  as  a  letter: 
"Send  me  your  new  catalog  No.  51" 

THE  NATIONAL  PIPE  BENDING  COMPANY 


157  Lloyd  Street,  New  Haven,  Conn. 


46-60 
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Duplex  double  acting,  piston 
style  pump  arranged  for  belt 
drive  suitable  for  pumping 
against  125  lbs.  pressure. 


GOOD  PUMPS 

FOR  ALL 

SERVICES 

SEND  FOR  CATALOGUES 


OEANBfiOS. 

Indianapolis 

NOT  IN  THE  PUMP  TRUST. 


STEAM 
PUMP 
WORKS. 


Duplex  outside  end  packed  pot  valve 
steam  pump  suitable  for  working  pres- 
sures up  to  250  lbs. 


WAGENER 


REGULAR  PISTON  PATTERN 
GENERAL   SERVICE   PUMPS 

Sizes  range  from  7x4i/4xl0 
to  10x7x10,  inclusive.  We 
place  suction  valves  on 
sides  and  above  the  water 
cylinders,  thus  making 
them  easy  of  access.  For 
description  of  other  fea- 
tures write  for  printed 
matter. 


WAGENER  STEAM   PUMP  CO.,    Canton,  Ohio 

steam   Pumps  for  Every  Purpose 


MORRIS  BELT  DRIVEN  SAND  PUMPS 

have  an  extra  strong  pump 
shell  cast  in  one  solid  piece, 
and  strongly  reinforced  at 
points  subjected  to  heaviest 
wear.  Large  space  is  provid- 
ed between  impellerand 
pump  shell,  thus  tending  to 
prevent  foreign  substances 
from  clogging  the  pump. 
And,  as  an  extra  provision 
against  possible  trouble,  the 
interior  of  pump  is  easily  reached  by  removing  a  disc  at  side  of  shell. 
Send  for  Our  126  Page  Catalog 

Morris  Machine  Works,  n'yI.Ts.  a' 

Henion  4  Hubbell,  Ajents,  221-22?  N.  Jefferson  Street,  Chicago. 
H.  A.  Paitie,  Ajent,   Houston,  Texas  Southern  Office,  Charlotte,  N.  C. 


New    York  Office, 
39-41  Cortlandl  St. 


R 


Turbo  Air  Pump 


For  direct  connection  to  High  Speed  Motors  or  Turbines. 
Combined  in  a  Single  Casing  with  the  Condensate  Pump  or 
as  an  Independent  Air  Pump. 

Wheeler  High  Vacuum  Condensing  Apparatus  is  built  to 
meet  all  requirements.  The  type  of  condenser  or  air  pump 
best  suited  to  the  users  requirements  can  be  recommended  in 
every  case  because  we  build  all  styles.     Write  for  bulletins. 

WHEELER  CONDENSER  &  ENGINEERING  CO. 

The  Pioneer  Amertcan  Condenser  Builders 
Branche*  in  all  Urge  citie*  Main  Office.  CARTERET.  N.J. 


When  You  Think  Condenser,  Think 

C.  H.  Wheeler  Condenser 

We  guarantee  our  apparatus  to  maintain  a  vacuum  as  close  to  abso- 
lute as  is  commercially  possible  and  with  the  lowest 
operating  and  maintenance  cost. 

The  C.  H.  WHEELER  "High  Efficiency"  System 
of  Steam  Auxiliaries  includes  : 

C.  H.  WHEELER  High    Transmission    Surface    Condenser. 

C.   H.   WHEELER  Counter   Current   Central   Barometric   and   Hl«h 

Vacuum  Low  Level  Jet  Condenser. 
C.  H.  WHEELER- PRATT   "ROTREX"   Patent  Vacuum  Pumpi. 
C.  H.   WHEELER-MULLAN  Patent  Vacuum  Pumps. 
C.   H.   WHEELER-THYSSEN    Hydraulic    Entrainment    Type    lUfh 

speed  vacuum  pumps. 
C.  H.  WHEELER  Improved   Rotative   Dry  Vacuum   Pumps. 

C.  H.  WHEEIiER  Centrifugal  Pumping  Machinery  far  low  and 
medium  pumping  heads,  all  capacities,  Belt,  Engine,  Turbine 
or  motor  driven. 

C.  H.  WHEELER-PRATT  Water  Cooling  Apparatus,  Forced  and 
Natural  Draft  designs.  Sold  on  efficiency,  durability  and  low 
maintenance   guarantees. 

C.  H.  WHEELER  Improved  Closed  Feed  Water  Heaters  for  prim- 
ary or  auxiliary  service — the  simplest,  safest  and  most  eco- 
nomical  heaters  on  the  market. 

C.  H.   WHEELER  Vertical    Enclosed    Self    Lubricating,    throttling 

engines. 

C.   H.  WHEELER  Atmospheric  Exhaust  Valves. 
Multlflex   Automatic  Relief  Valves. 
Expansion  Joints. 

"Everything  but  the  Turbine" 

C.  H.  WHEELER  MANUFACTURING  CO. 

PHILADELPHIA.  PENNA. 

)  New  York     Pitlsburgh      Cbicaeo        San  Francisco     New  Orleans 
(  Boston  Cleveland       Cincinnati     Charlotte  Honolulu,  T.  H. 


BRANCHES 
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Here's  A  Book  That  Will  Show  You  How  to 
Figure  All  of  Your  Pumping  Problems 


TMB 


57  West  Fall  Street 


It  contains  instructions,  tables  and 
complete  data  which  will  make  it  easy 
for  you  to  select  and  install  a  pumping 
equipment  for  any  service. 

You  ought  to  have  one  for  reference. 

Ask  for  Bulletin  No.  112,  and  bulle- 
tins on  any  particular  types  of  pumps 
you  may  be  interested  in.  Our  line 
includes  pumps  for  every  service. 


IMIF©o©@»  ( 


Branches  and  Agencies  in  Principal  Cities 


Seneca  Falls,  New  York 


For  General  Water  Supply 


Reduce 

Power 

Costs 


Almost 
Automatic 


Fig.  62  Deming  Deep  Well  Power  Working  Head. 
Made  in  different  sizes  for  wells  300  feet  deep  or 
less,  and  capacities  of  from  600  gallons  to  8000 
gallons  per  hour.  For  operation  by  motor,  gasoline 
engine  or  belt.     Write  us  your  pump   speciBcations. 

The  Deming  Company,  Salem,  Ohio 

Hand  and  Power  Pumps  for  all  uses 

Henion  4  Hubbell,  217-221  North  Jefferson  Street,  Chicago 

Harris  Pump  A  Supply  Company,  320-322  Second  Ave.,  Pittsburgh,  Pa. 

Ralph  B.  Carter  Company,  152  Chambers  Street,   New  York   City 

Root,  Neal  4  Company,  178  Main  Street,  Buffalo,  N.  Y. 

Other  Agencies  in  all  large  Cities 


AMERICAN  PUMPS 

FOR  BOILER  FEEDING 
Simple    —      Efficient     —     Reliable 


Simplex  not  Duplex 

"To  be  simple  is  to  be  great" 


American  Pumps  are  fully  bronze  fitted  at  regular 
prices  including  solid  bronze  piston  rods  and  re- 
movable cast  bronze  bushings  in  the  water  cylinders. 
They  are  constructed  so  that  they  caimot  "hang-up," 
short-stroke,  race  or  pound  under  the  most  severe 
conditions. 

Catalog  sent  promptly  upon  request. 

AMERICAN  STEAM  PUMP  CO. 

BATTLE  CREEK,  MICH. 

Mamifacturers  of  Marsh  and  American  steam  and 
power  pumping   machinery  and  air   compressors. 
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The  Best  Guarantee  of 

Economy  in  Small  Deep 

Well   Pumping 

is  the  records  of  achievement  of  pinnps  that 
have  "Made  Good"  and  won  a  reputation  for 
reliabihty  and  efficiency. 

Here  is  an  external  view  and  an  internal 
illustration  of  the  pump  house  showing  an 
"American"  Deep  Well  Plunger  Pump  in- 
stalled in  the  village  waterworks  at 

Steger,  Illinois 

Pump  cylinder  is  located  150  feet  in  rhc  well 
and  pump  is  delivering  water  to  tank  100 
feet  above  the  surface. 

Cylinder  is  8J^  inches  in  diameter  made  en- 
tirely of  bronze  with  double  acting  plunger 
delivering  full  cylinder  displacement  capacity 
both  on  the  up-stroke  and  the  down-stroke 
and  stroke  is  24  inches. 


1 


iSTECl 


Internal  view  of  pump  house  illustrated  below. 


Operated  at  21  revolutions  per  minute  this  pump  delivers 
208  gallons  of  water  per  minute. 

^•^jl^  The  important  feature  about  this  pump,  however,  is  ii,s  relia- 
bility and  the  facility  with  which  repairs  can  be  made.  The 
pump  head  is  so  designed  that  it  can  be  slid  back  on  its  own 
base  from  over  the  well  and  the  plunger  rods,  with  all  valves 
attached ,  can  be  withdrawn  from  the  well  without  disturb- 
ing the  casing. 

In  every  part  of  the  country  you  will  find  "American"  Deep 
Well  Plunger  Pumps  of  this  type  that  have  given  the  best  of 
satisfaction  for  years  because  they  are  built  right. 


Catalog  I  JO  describes  these  pumps, 
shall   we   send   you    a   copy? 


The  American  Well  Works 

General  Office  and  Works,  Aurora,  Illinois 
Chicago  Office,  First  National  Bank  Bldg. 
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1  irHY   not  buy  the  best  and 
eliminate    aM    doubt —  all 
uncertainty  of  trouble  and  dis- 
satisfaction? 


E5T.i87a 


IN  CIS  04 


viyju"         MANUFACTURED  BY 

-MurphyIronWorks 

— — -  D  ETROIT.MIGH.— 


There's  no  uncertainty  about  a 
furnace  with  this  name  plate — 
there  was  little  in  the  beginning 
— over  35  years  ago. 


GET  THE  RECORDS 


The  Dureco  Positive  Pressure 

Blower  Uses  Little  Power  And  Is 

Practically  Noiseless 


So  constructed  that  there  is  no  friction  between 
the  impellers  and  outer  casings,  all  parts  being 
accurately  fitted;  consequently,  the  clearance  is  small 
at  all  times.  And,  as  there  are  no  gears,  the 
mechanical  movement  is  absolutely  quiet,  the  only 
sound  being  that  of  the  air   exhaust. 

It  is  a  slow  speed  blower,  into  the  construction  of 
which  only  the  best  material  and  highest  class  of 
workmanship  is  put.  It,  therefore,  requires  very 
little  power. 

There  are  many  uses  for  this  blower  around  the 
power  plant.     Write  for  information  and  price. 

National-Standard  Company 

Niles,  Michigan 


Monarch  Fire  Door  Arch  in  Position 


Hard  burned  brick 
and  iron  moulded  In 
one  arch.  Brick 
will  not  fuse,  crum- 
ble or  fall  out.  Lin- 
ing will  not  burn 
out.  Easily  installed 
■ — even  by  a  novice. 
Most  economical 
and  most  efficient 
arch  made.  Guar- 
anteed for  5  years. 

Write  For 
Booklet 


FIRE  DOOR  ARCH 


Monarch  Boiler  Arch  Co.,  °|°,S'  Milwaukee,  Wis. 


OUR  TIRE,  BRICli  MEANS 

Less  Boiler  Setting  Hxpense 

For  four  years  a  big  steel  company  in  New  Castle,  Pa., 
has  used  Harbison-Walker  Fire  Brick  for  the  settings 
of  their  twenty-five  large  vertical  boilers.  During  this 
time  they  have  operated  their  plant  without  loss  of  time 
or  loss  of  money  caused  by  repairs  to  boiler  settings. 

The  reason  is,  Harbison-Walker  Fire  Brick  is  made 
from  highest  grade  flint  clay  so  it  will  stand  rough  handl- 
ing— will  resist  changing  temperatures.  Our  "Boiler  Book- 
let" will  tell  you  more  about  it.     Send  postal. 

HARBISON-W^ALR-ER  REFRACTORIES  CO. 

Plants  in  Pennsylvania,  Ohio,  Kentucky,  Alabama  and  Indiana 

PITTSBURGH.  PENNA. 


Green  Chain  Grate  Stokers 

For  Water  Tabe  and  Tubular  Boilers 
GREEN  ENGINEERING  CO. 

1340  Steger  Bnildinc 
CHICAGO 


Catalogue   "G" — Green   Chain    Grate 

Stokers — 
Catalogue  No.  8 — GECO   Pneumatic 

Ash  Handling  Systems — 

Sent  on  application. 


Reciprocating  Retort  Sides 

insure  breaking  up   of  all  clinkers  as 
soon  as  formed.     The 

RILEY 

Self-Damping  Underfeed 

STOKER 

Send  for  Booklet  E.  >«  ^^e  only  stoker  that  has  them. 

SANFORD  RILEY  STOKER  CO.,  LTD. 

WORCESTER,  MASS.  n-i 
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Get  a  Boiler  Door  Arch  Like  This 


'Steel  Mixture"  Arch  viewed  from  iniide  of  fire  box 


For  The  Front  of  Your  Boiler  Furnace 

For  the  front  of  your  boiler  furnaces,  you  can  have  no  better  form  of  construction 
than  an  arch  of  this  type.  It  gives  you  a  perfectly  smooth  lining  for  the  fire  openings, 
a  substantial  protection  for  the  iron  front  and  a  solid  foundation  for  the  brickwork  above 
it. 

It  is  simple  in  design  as  you  can  see  from  the  cuts.  Thus  the  cost  of  installing  it 
is  low.    For  the  same  reason  also  it  can  be  easily  repaired  or  renewed. 

Renewal  isn't  necessary  very  often  howev ever  with  a  ''Steel  Mixture"  arch.  This 
material  is  made  to  stand  just  the  kind  of  hard  service  a  boiler  door  arch  has  to  meet. 
A  "Steel  Mixture"  arch  usually  lasts  from  one  and  a  half  to  five  times  as  long  as  an 
arch  made  of  small  bricks.  Over  4500  plants  use  ''Steel  Mixture"  right  along.  They 
are  certainly  getting  their  money's  worth  out  of  it  and  we  feel  pretty  sure  that  you 
would  too. 

You  can  get  a  set  at  once  to  fit  any  standard  externally  fired  boiler.     Send  us 
the  dimenions  as  shown  below  and  we  will  tell  you  the  cost 


For  boiler  with  one  openiog 


For  boiler  with  2  or  more  openioss 


McLeod  &  Henry  Co.,  Troy,  N.  Y. 


Boston  Office  -141  Milk  St., 


New  York  Office  -  1402  Broadway 


108 


PRACTICAL     ENGINEER 


December  15, 1913 


ELLY 

p  RATES  I 
|&J05HEN. 

IND. 


Easy  to 
Install  and 
Dependable 


ELLV 

/URATES  1 


Results  Are  What  Count 

Not  Useless,  Fancy  Features 


j^elly  Rocking  and  Pumping  (grates 

are  simple  in  construction,  yet  are  so  designed  that  a  clean  and  open  fire 
can  be  maintained  at  all  times  with  the  fire  doors  closed.  This  means  a 
maximum  amount  of  steam  with  a  minimum  amount  of  coal. 


ELLY 

/urates! 
AJoshen, 


Easy  to 
Operate 

and 
Efficient 


ELLY 

r^  RATES  i 


Remember  This:—  When  You  Buy  KELLY  GRATES  You  Buy  Results 

Write  for  Catalog  "C"  at  once.     It  illustrates  and  describes  this  splendid  grate  fully. 

THE  KELLY  FOUNDRY  &  MACHINE  COMPANY 


617  9th  Street 


Power  Plant  Engineers     »:»     Established  1887 


Goshen,  Indiana 


Eastern  Representative;— Baltimore  Engineering  &  Equipment  Co.,  Baltimore,  Md.  Western  Representative:— S.  C.  Williams,  511  Granite  Bldg.,  St.  Louis,  Mo. 


RESOLVED 

That  I  will  never  again 
use  expensive  fuel  in  my 
power  plant,  but  that  I 
shall  install  the  Martin 
Grate  and  henceforth 
burn  slack,  screenings 
or  any  cheap  coal. 

MR.  WISEMAN, 

Anywhere 


Your  New  Year's  Resolutions 
Should  Include  the  Martin  Grate 

Get  out  of  the  expensive  habit  of  burning  high- 
grade  fuel  and  get  into  the  saving  habit  of  burning 
cheap  coal  —  slack,  mine-run,  screenings  —  on  the 
Martin  Grate. 

The  Martin  is  a  non-dumping  grate.  It  is  impos- 
sible to  waste  fuel  or  burn  ofif  grate-fingers  even  with 
inexperienced  help.  The  grate  can  be  left  in  none 
but  the  right  position.  It  returns  home  automatically 
after  shaking.  It  can  be  adjusted  to  suit  any  size  of 
coal  and  different  drafts  without  removal  or  extra 
parts.  Repairs  are  seldom  needed,  but  when  neces- 
sary, can  be  made  the  easiest  and  cheapest  of  any 
shaking  grate. 

The  Martin  Grate  is  not  a  new  "wrinkle"  (has  been 
operating  successfully  for  over  twelve  years),  but  it 
has  gotten  rid  of  a  lot  of  old  wrinkles  on  the  face 
of  the  man  who  has  to  meet  the  coal  bills. 

Take  the  first  step  towards  breaking  ofif  an  old  habit, 
and  getting  into  the  Martin  habit,  by  writing  for 
literature   today. 

Martin  Grate  Company 


349  South  Dearborn  Street 


Chicago,  111. 


"Martin"  —The  Grate  With  Enthutiastlc  Users. 


For  those  who  prefer  it,  we  make  a  Grate  of  the  Dumping  type. 

In  quality  and  price  this  Grate  will  favorably  stand  comparison 

with  any  other  Dumping  Grate  on  the  market. 
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The  McClave  Grate  Will  Give  You 
An  Always  Clean  Fire 

You  cannot  have  complete  combustion  unless  you  have  a  clean,  fresh  fire 
at  all  times.  The  ashes  and  coked  coal  prevent  a  free  and  even  passage  of 
the  air  up  through  the  fuel  bed,  and  as  a  consequence  combustion  is  incom- 
plete.    Coal  is  wasted — utterly  wasted. 


The  best  fireman  in  your  boiler  room  can- 
not keep  an  always  clean  and  level  fire  with 
the  slice  bar,  and  even  while  he  cleans,  the 
furnace  door  is  open  with  the  outside  air 
rushing  in  to  chill  the  fire  and  send  the  heat 
skiting  up  the  chimney. 

The  McClave  Grate  has  a  lever  near  the 
fire  door,  with  which  the  shaking  and  dump- 
ing movements  are  made.  At  no  time  during 
the  shaking  is  there  an  increase  in  the  size 
of  openings  between  grate  bars — the  coal  is 
retained  and  the  ash  sifted  through.  Clinker 
and  caked  fuel  can  be  easily  broken  up  with  a 
few  movements. 


It  is  little  trouble  to  shake  the  grate  every 
20  or  30  minutes  to  keep  a  fresh,  clean  fire. 
And,  the  combustion  thus  obtained  means  a 
saving  in  coal  which  goes  a  long  ways  toward 
paying  for  the  grate. 

Where  artificial  draft  is  required.  The 
Argand  Blower  should  be  used.  It  furnishes 
the  right  draft,  is  economical  and  a  separate 
blower  can  be  attached  to  each  boiler,  making 
it  a  free  lance  in  case  of  accident. 

Insure  that  the  air  will  enter  through  grate 
bar  openings  and  not  through  the  fuel  door. 

The  McClave  grate  is  the  answer. 


Our  Catalog  "D"  is  a  grate  book. 
Want  it?    Free- just  ask. 

McClave-Brooks  Company 

Scranton,  Penna. 


New  York,  50  Church  Street 

S.  C.  Smith,  Manager 


Chicago,  706  Fisher  Building 

F.  G,  Smith,  Manager 


Argand  Blower 
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Right  in  Principle, 

Right  in  Operation,  The  Buckeye 

Boiler  Skimmer 

Mud,  sediment — all  impurities — float  at  some 
time  or  other  during  the  generation  of  steam. 

The  Buckeye  Skimmer  floats  at  the  top  of  the 
water,  where  it  skims  off  these  impurities  and  de- 
posits them  in  a  filter  outside.  Prevents  scale  and 
mud  troubles. 

We  invite  skeptical  engineers  to  try  one  30  days 
—our  risk.     Low  price. 

Write  for  catalogue,  giving  full  details. 

BUCKEYE  BOILER  SKIMMER  COMPANY 

SOUTH  END,  TOLEDO,  OHIO 


WATER  TUBE 
BOILERS 


All  Steel 
Construction 


Vertical  and 
Horizontal  Types 


CHATTANOOGA,  TENN.,  U.  S.  A 


LYONS  BOILER  WORKS 


DE  PERE,  WIS. 


Builders  of  High-Grade 


HIGH  PRESSURE  BOILERS 


Sales    Office 
MONADNOCK  BUILDING 


CHICAGO 


THE  BABCOCK   &  WILCOX   COMPANY 

85  LIBERTY  STREET,  NEW  YORK 

Babcock  &  Wilcox  —  Stirling  —  Rust 

WATER  TUBE  STEAM  BOILERS 


STEAM  SUPERHEATERS 


MECHANICAL   STOKERS 


Atlanta    Candler    Building 

Boston    35  Federal   St. 

Chicago Marquette   Building 

Cincinnati    Traction    Building 

Cleveland    New  England  Building 


Works:     BARBERTON,  OHIO;  BAYONNE.  N.  J. 

BEANCH    OFFICES 

Denver    435   Seventeenth   St. 

Havana,   Cuba    ....116%    Calle  de  la  Habana 

Los   Angeles    American   Bank    Building 

New   Orleans    Shubert   Arcade 

Philadelphia    North   American   Building 


Pittsburgh    Farmers'    Deposit   Bk.   Bldg. 

Portland,    Ore Wells   Fargo   Building 

Salt   Lake   City    313    Atlas  Block 

San    Francisco    99    First    St. 

Seattle    Mutual   Life   Building 


KROESCHELL  COMBINATION  FIRE  AND  WATER  TUBE  BOILER 


A  STEAM  UNIT  OF  SUPERIOR  FEATURES 


Kroeschell  Combination  Fire 
and  Water  Tube  Boiler  (Pat- 
ented 1912)  is  a  tubular  boiler 
to  which  are  attached  two  water 
legs  with  water  tubes. 

Note  apron  or  flume  extend- 
ing from  within  front  connec- 
tion; causes  rapid  circulation, 
absolutely  preventing  deposit  of 
scale-forming  material  on  shell 
or  tubes. 


This  construction  makes  it 
possible  to  retain  the  most  effi- 
cient heating  surface  of  the 
tubular  boiler,  namely,  the 
lower  half  of  shell — see  cut. 

The  flume  causes  all  sediment 
to  be  carried  back  into  sediment 
chamber  in  rear  water  leg, 
whence  it  is  blown  off  through 
blowoff  cock. 

No  deposit  whatever  on  shell 
at  any  time.    Write  for  catalog. 


EQUAL  TO  ANY  WATER  TUBE  BOILER  FOR  EFFICIENCY  AND  OVERLOAD  CAPACITY 

KROESCHELL  BROS.  COMPANY,   444  West  Erie  Street,   CHICAGO 
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,;  ,   _;  ;,;,..  >Cthel    GqS 

and  Electric  Company.  Heine  Boilers 
and  Sui-efheaters  Supply  Steam  for  a 
Curtis  Turbine. 


Four  350  H.  P.  Heine  Boilers  and  Sup- 
erheaters in  the  Fifth  Avenue  Bldg., 
N.  Y. 


Power  Plant  at  Grand  Central  Terminal, 
N'.  Y.,  containing  6,000  H.  P.  of  Heine 
Boilers  and  Superheaters. 


Used  in  All  Lines 


The  photographs  show  typical  plants  in  different  industries  which  are  equip- 
ped with  Heine  Superheaters.  One  is  a  large  central  heating  plant,  another  a  city 
office  building  plant,  another  a  gas  and  electric  company.  The  advantages  of  the 
Heine  Superheater  find  recognition  in  every  field.    The 


has  the  following  important  advantages : 

(1)  The  superheat  may  be  adjusted  to  any  desired  temperature  and  maintained  constant  at 
that  temperature  by  means  of  a  damper  in  the  outlet  of  the  superheater  chamber  controlling  the 
flow  of  combustion  gases. 

(2)  When  there  is  no  demand  for  steam,  the  damper  is  shut  and  this  prevents  hot  gases  from 
Mowing  over  the  tubes ;  flooding  of  the  superheater   is   unnecessary. 

(3)  As  flooding  is  unnecessary,  there  are  no  deposits  of  scale  forming  impurities  within 
the  tubes. 

(4)  The  Heine  Superheater  is  constructed  with  a  header  similar  to  the  header  of  Heine  Boilers, 
with  hollow  staybolts  through  which  a  soot  blower  is  readily  inserted,  thereby  insuring  super- 
heater tubes  clean  of  soot,  and  high  efficiency  of  heat  absorption. 

For  further  information  on  Heine  Superheaters,  write  for  our  pamphlet,  "Superheating." 

HEINE    SAFETY   BOILER    COMPANY 


2450  East  Marcus  Avenue 


54 


St.  Louis,  Missouri 
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Induction  Motors 


SIZES : 
1-4  to  500  Horaepower 

SPEEDS : 

1800-1200 

900-720-600 

VOLTS : 

110-220-440 

550  and  2200 

Over  20  Horsepower 

PHASE: 
2  and  3 

CYCLES : 
25-30       50-60 


You  Have  Long  Wanted  this  Motor 

It  has  the  rugged  characteristics    of 
the  best  design  without  Hmiting  cost. 

It  will  tackle  any  job. 

You  Can  Get  this  Motor 

at  no  greater  cost  than  you  pay  for  the 
timid  kind.     Learn  all  about  it. 

Ask  us.      We  ship  from  stock. 

ELECTRIC  MACHINERY  CO. 

Minneapolis,  Minnesota 


BOILER  STEEL  SHOULD  BE 
BEST  STEEL 

Steel  that  can  be  bent  back  upon  itself  and  closed 
down  solid  without  fracture  or  blister,  either  cold  or 
after  heating  red  hot  and  cooling  in  water,  is  used 
in  making 

Freeman  Horizontal  Tubular  Boiler 

Furthermore,  each  sheet  bears  the  name  of  maker, 
brand,  and  tensile  strength.  Mill  certificate  furnished 
when  requested. 

Our  catalog  tells  other  good  points  about  this  boiler. 

Write  for  it. 

S.  Freeman  &  Sons  Mfg.  Company 

500  Michigan  Street, 
General  Office*  and  Work*  CHICAGO  OFFICE 

RACINE.  WIS.  Monadnock  Block. 


BALL  ENGINES 
For  All  Kinds 
of   Service 


Trade  Mark 


Simple  or  Compound, 
Corliss  or  Single  Valve, 
Condensing    or    Non- 
Condensing. 

BALL  ENGINE  CO. 

Erie,  Penna. 


8,500  LINDES  IN  USE  TODAY 


The  "WOLF  LINDE  Is  reooc- 
nized  as  the  best  refrigerating 
machine  In  existence,  because 
it  represents  eeonamj,  el>- 
ciency  and  simplicity.  Its  rep- 
utation for  quality  and  ntUlty 
has  been  established  by  SO 
years'    successful    use. 

Ask  for  the  catalogs  on  the  WOLF  Linde 

and  WOLF  Ammonia  Fittings. 

The  Fred  W.  Wolf  Company, 

845  Rees  Street,  Chicago 

New  York,         Kansas  City,         Atlanta, 
Fort  Worth,         Seattle 


RELIABILITY,  ECONOMY 
and  OVERLOAD  CAPACITY, 
greater  than  other  CorHss  types, 


should  commend 

Rice  &  Sargent  Engines 

Corliss  Type 

to  your  favorable  consideration.  They  combine  excel- 
lent design  with  careful  workmanship,  and  produce 
power  at  remarkably  low  cost.    Write  for  Catalog  S-80. 

Providence  Engineering  Works 

Main  Office  and  Works,  Providence,  R.  ]. 


/^^S^ 

Keep  an  Accurate  Record  of  the 

Steam  You  Use 

w^^^S^^*^Sk 

1  ^|^Hna> 

Then  you  can  compare  one  day's  record   with 
that  of  another,  and  economize  accordingly.     You 
9        can  also  detect  and  prevent  the  loss  of  steam. 

^^^^B 

'       THE  ST.  JOHN 

^<f^ 

INDICATING  AND 

J^B^^SK^fll 

r 

RECORDING  METER 

measures  every  cubic  foot  of  steam,  air  or  gas  pass- 
ing through  it,  and  makes  a  continuous  record  each 
hour  of  the  day. 

Measures  all  of  the  steam  or  gas  all  of  the  time. 
May  we  send  you  our  catalog.' 

A 

G.  C.  ST.  JOHN 

90  West  Street,           New  York,  N.  Y. 
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Self- Oiling    Air    Compressors 


"Itnpmrial    XB" 
Power  Driven 


If  it  were  not  for  friction — and  accidents — air 
compressors  would  last  indefinitely.  You 
can't  always  prevent  accidents — but  you 
can  minimize  friction  by  buying  the  right 
air  compressor,  in  which  adequate  lubrica- 
tion is  assured. 

Automatic,  infallible  lubrication  systems  dis- 
tinguish every  Ingersoll-Rand  Compressor 
—''splash,"  "flood"  or  "bath"  systems, 
according  to  the  type.  These  are  absolutely 
independent  of  the  attendant's  nttention,  or 
lack  of  attention. 

This  means  minimum  friction,  high  mechanical 
efficiency,  cool,  easy-running  bearings,  reas- 
onable wear,  long  life,  large  capacity  and 
low  up-keep  cost. 


NEW  YORI\ 

Compressors 


Ingersoll-Rand  Company 


LONDON 


OFFICES  THE  WORLD  OVER 

JUr  Hoists 


Jtir  Lift  Pumps 


C-64 


HAMILTON    CORLISS    ENGINES 


are  built  for  heavy  service  and  are  sold  on 
their  operating  record.  Every  good  feature 
of  modern  steam  engine  practice  is  embodied 
in  the  Hamilton  Corliss  and  for  durability, 
efficiency  and  economy  they  have  no  equal. 

Let  us  show  you  some  of  the  many  thou- 
sand installations  and  prove  the  above  state- 
ment or 

Send  for  Bulletin  "P.  E." 

The  Hooven,  Owens,  Rentschler  Co. 
Hamilton,  Ohio 


■^                          if gg     ~  "^ 

wMiVmB 

You   can    purchase 

^mI^^mM^JI 

Engines   which 

^^^^|kX^^ 

will  cost  less  than 

^^^^^^wpt^^j^ 

the 

RIDGWAY 

ENGINE 

but  at  the  end  of  ten  years 

they  will  have  cost  more. 

RIDGWAY  DYNAMO  &  ENGINE  CO. 

RIDGWAY, 

PENNA 

Mcintosh  &  Seymour  Corporation 

Diesel  Oil  Engines 

and 

Steam   Engines 

Auburn,  New  York. 

Sole 

American  Licenteea 

Swedish  Diesel  Encine  Co. 

New  York  Offtce,  50  Church  Street 
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BROWNELL  ENGINES 

EFFICIENCY— DURABILITY 


eNCLOSED     SELF    OILING     ENGINE 
DIRECT      CONNECTED     TYPE 


ENGINES,  BOILERS  AND  FEED- 
WATER  HEATERS 


Our  1913  Catalog  mailed  on  request 


(Established  1855) 


THE  BROWNELL  COMPANY  "Sl??sro2S'" 

SALES  OFFICES 

CHICAGO,    ILL.,    925    Monadnock   Building. 

CINCINNATI,    OHIO,    Mercantile   Library   Building. 

CLEVELAND,     OHIO,     409    Superior    Street. 

NEW   YORK,    N.    Y..    95    Liberty    Street. 
PHILADELPHIA,  PA.,  54  North  Sixth  Street. 

PITTSBURGH,  PA.,  1418  Oliver  Building. 

ST.   PAUL,    MINN.,    205    South  Robert   Street. 

ST.   LOUIS,   MO.,    401   Bank  of  Commerce  Building. 

SAN   FRANCISCO,    CAL.,    531    Market    Street. 


For  Driving  Alternators 
"The  Angle-Compound"  Has  No  Equal 

The  photo- 
graph shows  an 
ideal  alternating 
current  genera- 
ting set  as  in- 
stalled at  the 
Amityville  Elec- 
tric Light  Co., 
Amityville,  N.Y. 
The  engine  is  of 
the  American- 
Ball  Angle 
Compound  De- 
sign which  has 
the  following 
superior  advan- 
tages for  A.  C. 
drive. 

(1)  H  i  g  h 
speed  of  rotation,  meaning  low  cost  of  generator. 

(2)  Constant  angular  velocity  giving  perfect  operation 
in  parallel  without  cross  currents. 

Besides  these  advantages  which  are  of  importance  in 
connection  with  alternating  current  generators,  attention 
is  also  drawn  to  the  very  small  amount  of  floor  space 
which  this  unit  requires  and  also  to  the  fact  that  by  the 
angle  compound  design  perfect  balance  is  secured,  so  that 
the  outfit  may  be  operated  at  high  speed  without  vibra- 
tion pounding  or  noise  and  without  heavy  or  expensive 
foundations. 

For  further  information  write  for  our  Bulletin,  "The  Modem 
Automatic  High  Speed  Engine,"  also  if  you  are  interested  in 
isolated  plant  power,   for  our  pamphlet  on  that  subject. 

American  Engine  &   Electric  Co. 

48  Raritan  Ave.,         Bound  Brook,  N.  J.  102 


Allis  -  Chalmers 

MANUFACTURING    COMPANY 


MILWAUKEE,         WISCONSIN 

Corliss  Engines 

Gas  Engines 

Air  Compressors 

Condensing  Apparatus 

Steam  Turbines 

Electric  Generators 

Etc. 


Combined  contracts  for  complete  power  units,  with 
undivided  responsibility  insure  satisfactory  service. 

OFFICES  IN  ALL  PRINCIPAL  CITIES 

For  all  Canadian  Business  refer  to  Canadian 
Allis-Chalmers  Co.,  Ltd.,  Toronto,  Ont. 

FOREIGN  REPRESENTATIVES:— Frank  R.  Perrot,  883  Hay  St.,  Perth,  W.  A. 

Frank  R.  Perrol,  204  CUrence  Street,  Sydney,  N.  S.  W. 

Mark  R.  Lamb,  87  Galeria  Beeche,  Casilla,  2655,  Santiago,  Chile 

H.  I.   Keen,  7J2  Salisbury   House,   London  Wall,   E.  C,   London,   England 


Russell 

steam 
Separators 


are  simple  in 
constru  c  t  i  o  n, 
efficient  in  op- 
eration. The 
steam  makes  a 
complete  turn 
before  passing 
out.  All  en- 
trained water 
is  thrown  out 
of  the  current 
and  deposited 
upon  ribbed 
baffle  plates.  •  Receiving  space  and  drip  pocket 
of  unusual  capacity,  equal  to  that  of  many  so- 
called  "receiver"  types.    Write  for  Bulletin  1104. 

THE  GRISCOM- RUSSELL  CO. 

SucccMor  to 

The  Griscom-Spencer  Co.,  The  Ruisell  Engine  Co. 

and  The  James  Reilly  Repair  i.  Supply  Co. 

ENGINEERS— Und  and  Marine- MANUFACTURERS 
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CURTIS       TURBINES 


12,500   K.   W.   Curtis  Steam  Turbine 


^LirLkGd/ 


Each  Year  Has  Marked  a  Step 

Forward  in  Efficiency  and  Mechanical 

Improvement  of  the  Curtis  Steam  Turbine 

Since  its  invention  the  Curtis  Steam  Turbine-generator  has  steadily  advanced  in  economy.  The 
material  used  in  its  construction  and  the  mechanical  design  are  the  result  of  years  of  study  and  devel- 
opment supplemented  by  practical  operating  experience  in  the  power  plants  of  the  world ;  while  constant 
practice  has  developed  unusual  refinements  in  manufacture — both  in  workmen's  skill  and  special  machinery. 

The  result  permits  central  stations  and  power  houses  of  today  to  combine  the  two  great  essentials 
of  low  power  costs — 

Economy  and  Reliability 

General  Electric  Company 


Atlanta,  Ga. 
Baltimore,   Md. 
Birmingham,     Ala. 
Boise,    Idaho 
Boston,   Mass. 
Buffalo,    N.    Y. 
Butte,   Mont. 
Charleston,  W.  Va. 
Charlotte,  N.  C. 
Chattanooga,  Tenn. 
Chicago,  111. 
Cincinnati,     Ohio 


Cleveland,    Ohio 
Columbus,    Ohio 
Davenport,    Iowa 
Dayton,  Ohio 
Denver,    Colo. 
Detroit,     Mich. 


Largest  Electrical  Manufacturer  in  the  World 

Cenerad  Office :  Schenectady,  N.  Y. 

ADDRESS  NEAREST  OFFICE 


(OflBce  of  Agent).     Jacksonville,   Fla. 


Joplin,   Mo. 
Kansas  City,   Mo. 
Keokuk,    Iowa 
Knoxville,    Tenn. 
Los  Angeles,   Cal. 
For  Texas,   Oklahoma  and  Arizona  business  refer  to   Southwest  General     Electric    Company     (formerly    Hobson    Elect 
Paso,'  Houston    and   Oklahoma    City.      For   Canadian   business   refer    to   Canadian   General   Electric   Company,    Lt 


Elmira,    N.   Y. 
Erie,  Pa. 
Fort    Wayne,    Ind. 
Hartford,    Conn. 
Indianapolis,   Ind. 


Louisville,    Ky. 
Madison,   Wis. 
Mattoon,    III. 
Memphis,  Tenn. 
Milwaukee,  Wis. 
Minneapolis,  Minn. 


Nashville,  Tenn. 
New  Haven,    Conn. 
New   Orleans,   La. 
New  York,    N.   Y. 
Niagara  Falls,  N.  Y. 
Omaha,   Neb. 
Philadelphia,    Pa. 
Pittsburgh,   Pa. 
Portland,    Ore. 
Providence,    R.   I. 
Richmond,  Va. 
Rochester,    N.    Y. 


Salt  Lake  City,  Utah 
San    Francisco,    C«I. 
St.    Louis,    Mo. 
Schnectady,    N.    Y. 
Seattle,  Wash. 
Spokane,    Wash. 
Springfield,    Masi. 
Syracuse,    N.   Y. 
Toledo,    Ohi« 
Washington,     D._    0. 
Youngstown,  Ohio 
4372 
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Does  the 
Giant  Friction 
Grip  Your  Rods? 


If  you  wear  rubber 
overshoes  when  walk- 
ing on  a  slippery  sur- 
face to  create  friction 
to  keep  from  falling  — 

then  why  do  you  place 
layers  of  rubber  and 
cotton  duck  against 
the  smooth  surface  of 
your  rods  when  fric- 
tion is  just  what  you 
don't  want  ? 


Rubber  Contains  No  Lubricant— 

In  Fact,  Oils  and  Lubricants  Destroy  Rubber 


To  get  away  from  friction  you  ought  to  use 

PALMETTO 
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It  contains  no  rubber  or  other  friction-producing 
materials.  Each  tiny  strand  of  "PALMETTO" 
is  a  reservoir  of  its  own  lubricant,  which  it  gives 
out  automatically  to  the  rod,  keeping  it  in  a  prac- 
tically frictionless  state. 

"Palmetto"  Keeps  the  Rods  as 
Smooth  as  Velvet 

and  so  prolongs  its  life  even  under 
severe  conditions  that  it  gives  the 
longest    service    of    any    packing 
^  manufactured. 

Try  a  Free  Working  Sample 

Braided,  Ronnd  and  Square  for  Rods 

Twist  for  Globe  Valves, 
Injectors,  etc. 


Sole  Manufacturers 


GREENE,  TWEED  &  CO.,   109  duane  st.,  new york 
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